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Preface

Thank you for purchasing ASDA-A2. This user manual provides the related information of ASDA-
AZ2R series servo drive and ECMA series servo motors. This manual includes:

Installation and inspection of servo drive and servo motor
The configuration of servo drive

Procedures of trial run

Control function and adjustment methods of servo drive
Parameters

Communication protocol

Maintenance and inspections

Troubleshooting

This manual addresses personnel with the following qualifications:

Servo system designers

Installation or wiring personnel

Trial and tuning personnel
Maintenance and inspection personnel

Before using the product, please read through this manual carefully in order to ensure the correct
use of the product. In addition, please place this manual safely for quick reference whenever is
needed. Please follow the rules below if you have not finished reading this manual yet.

No water, corrosive gas and inflammable gas are allowed in installation environment.
Three-phase power is prohibited to connect to U, V and W connector when wiring. It is
possible to damage the servo drive.

Ground is a must.

Do not disconnect the servo drive, motor or change the wiring when connecting to the
power.

Be ensured that the emergency stop can be activated anytime before connecting to the
power and operation.

Do not touch the heat sink to avoid scald before connecting to the power and operation.

If you have any enquiry, please contact the distributors or DEALTA customer service center.
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Preface ASDA-A2

Safety Precautions

ASDA-AZ2 series is the high resolution and open type servo drive. It should be installed in a
shielded control box during operation. This servo drive uses precise feedback control and the
digital signal processor with high-speed calculation function to control the current output which
generated by IGBT so as to operate three-phase permanent magnet synchronous motors (PMSM)
and to achieve precise positioning.

ASDA-A2 is applicable on industrial application and is suggested to be installed in the panel-board
of the user manual. (Servo drives, wire rod and motors all should be installed in the environment
which complies with the minimum requirement of UL Level 1.)

Pay special attention to the following safety precautions anytime during inspection, installation,
wiring, operation and examination.

The symbol of danger, warning and stop represent:

It indicates the potential hazards. It is possible to cause severe injury or fatal harm if not
follow the instructions.

It indicates the potential hazards. It is possible to cause minor injury or lead to serious
damage of the product or even malfunction if not follow the instructions.

> &

WARNING

It indicates the absolute prohibited activity. It is possible to damage the product or
cannot be used due to malfunction if not follow the instructions.

Inspection

> Please follow the instruction when using servo drive and servo motor, or it is possible
to cause fire or malfunction.

4

Installation

It is prohibited to expose the product with the environment which containing water,
corrosive gas, inflammable gas, etc. Or it is possible to cause electric shock or fire.

¢

Wiring
> Please connect the ground terminal to class-3 ground system (under 100 Q); poor
grounding may result in electric shock or fire.

Do not connect the three-phase source to the motor output terminal U, V and W. Or it
is possible to cause personnel injury or fire.

Please tighten the screws of the power and motor output terminal. Or it is possible to
cause fire.

> Please connect wiring according to the wire rod in order to prevent any danger.

¢

ii Revision July, 2015



ASDA-A2

Preface

Operation

>

WARNING

oF

2

Before the operation, please change the parameter setting value according to the
needs. If it is not adjusted to the correct setting value, it is possible to lead to
malfunction of the machine or the operation might out of control.

Before the machine starts to operate, please be ensured the emergency stop can be
activated anytime.

When power on, please make sure the motor shaft stands still and will not operate
because of mechanical inertia or other causes.

During the operation, it is prohibited to touch any rotating motor parts. Or it is
possible to cause personnel injury.

In order to prevent any accident, please separate the couplings and belts of the
machine and isolate them. Then conduct the initial trial run.

If users fail to operate the machine properly after the servo motor connects to the
equipment, it would cause the damage of the equipment and lead to the personnel
injury.

In order to prevent the danger, it is strongly recommended to check if the motor can
operate normally without load first. Then, operate the motor with load.

Do not touch the heat sink of the servo drive. Or it is possible to cause scald due to
the high temperature.

Maintenance and Inspection

>

0 -

It is prohibited to touch the internal parts of the servo drive and servo motor. Or it is
possible to cause electric shock.

It is prohibited to disassemble the panel of the servo drive when turning on the
power. Or it is possible to cause electric shock.

Do not touch the ground terminal within 10 minutes after turning off the power. Or the
residual voltage may cause electric shock.

Do not disassemble the motor. Or it is possible to cause electric shock or personnel
injury.

Do not change the wiring when the power is on. Or it is possible to cause electric
shock or personnel injury.

Only the qualified electrical and electronics professionals can install, wire and
maintain the servo drive and servo motor.
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ASDA-A2

Main Circuit Wiring

>

WARNING

o

Do not put the power cable and the encoder cable in the same channel and bond
them together. Please separate the power cable and the encoder cable for at least
30 centimeters (= 11.8 inches) when wiring.

Please use stranded wires and multi-core shielded-pair wires for the encoder cables
and encoder feedback cables. The maximum length of command input cable is 3
meters (= 9.84 feet) and the maximum length of feedback cable is 20 meters (=
65.62 feet).

The high voltage might remain in the servo motor even when the power is off. Do not
touch the power terminal temporally (at least 10 minutes). Please conduct the
inspection not until the indicator light, CHARGE is off.

Do not turn the power on and off too often. If continuous power on and off is needed,
please be ensured the interval is one minute at most.

Terminal Wiring of the Main Circuit

WARNING

YV V V V

When wiring, please disassemble the terminal socket from the servo drive.

One terminal of the terminal socket for one electric wire only.

When inserting the electric wires, do not connect the conductor to the adjacent wire.
Before connecting to the power, please inspect and be ensured the wiring is correct.

[@ NOTE If there is any difference of each version, please refer to DELTA’s website

(http://www.delta.com.tw/industrialautomation/) for the latest information.
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About this Manual

User Information
Be sure to store this manual in a safe place.

Due to constantly growing product range, technical improvement and alteration or changed texts,
figures and diagrams, we reserve the right of this manual contained information change without
prior notice.

Coping or reproducing any part of this manual, without written consent of Delta Electronics Inc. is
prohibited.

Technical Support and Service

Welcome to contact us or visit our web site (http://www.delta.com.tw/ia/) if you need any technical

support, service and information, or, if you have any question in using the product. We are looking
forward to serve you needs and willing to offer our best support and service to you. Reach us by

the following ways.

ASIA

DELTA ELECTRONICS, INC.
Taoyuan Plant 1

31-1, XINGBANG ROAD,
GUISHAN INDUSTRIAL ZONE,

TAOYUAN COUNTY 33370, TAIWAN, R.O.C.

TEL: 886-3-362-6301
FAX: 886-3-362-7267

NORTH/SOUTH AMERICA

DELTA PRODUCTS CORPORATION (USA)
Raleigh Office

P.O0. BOX 12173

5101 DAVIS DRIVE,

RESEARCH TRIANGLE PARK, NC 27709,
U.S.A.

TEL: 1-919-767-3813
FAX: 1-919-767-3969

JAPAN

DELTA ELECTRONICS (JAPAN), INC.
Tokyo Office

DELTA SHIBADAIMON BUILDING
2-1-14 SHIBADAIMON, MINATO-KU,
TOKYO, 105-0012, JAPAN

TEL: 81-3-5733-1111

FAX: 81-3-5733-1211

EUROPE

DELTRONICS (THE NETHERLANDS) B.V.
Eindhoven Office

DE WITBOGT 15, 5652 AG EINDHOVEN,
THE NETHERLANDS

TEL: 31-40-259-2850

FAX: 31-40-259-2851

Xiv
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Chapter 1 Inspection and Model

Explanation

1.1 Inspection

In order to prevent the negligence during purchasing and delivery, please inspect the following
items carefully.

Please check if the product is what you have purchased: check the part number of the
motor and the servo drive on the nameplate. Refer to the next page for the model
explanation.

Check if the motor shaft can rotate smoothly: Rotate the motor shaft by hand. If it can be
rotated smoothly, it means the motor shaft is nhormal. However, it cannot be rotated by hand
if the motor has an electromagnetic brake.

Check if there is any damage shown on its appearance: visually check if there is any
damage or scrape of the appearance.

Check if there is any loose screw: If the screws are un-tightened or fall off.

If any of the above situations happens, please contact the distributors to solve the problems.

A complete and workable servo set should include:

(1)
(2)

3)

(4)
(5)
(6)

(7)
(8)

(9)

A Servo drive and a servo motor

A UVW motor power cable, the U, V and W wires can connect to the socket attached by
the servo drive and another side is the plug which could connect to the socket of the
motor. And a green ground wire which should be locked to the ground terminal of the
servo drive. (selective purchase)

An encoder cable which connects to the socket of the encoder. One side of it connects to
CN2 servo drive and another side is the plug. (selective purchase)

50-PIN connector which is used in CN1 (selective purchase)
20-PIN connector which is used in CN2 (selective purchase)

6-PIN connector which is used in CN3 and is for general communication (RS-485)
(selective purchase)

4-PIN connector which used in CN4 (USB Type B product) (selective purchase)

RJ45 connector which used in CN6 and is for high-speed communication (selective
purchase)

7-PIN connector which used in CN7, for extension DI. (-U model) (selective purchase)

Revision July, 2015 1-1



ASDA-A2 Chapter 1 Inspection and Model Explanation

(10) Servo drive power input:

220V:
Control circuit power Main circuit power
100 W ~ 3 kW Llc, L2C, © fast connector R, S, T fast connector
405 kKW ~ 15 kW Llc, L2C, © terminal block R, S, T terminal block
400V:
‘ Control circuit power Main circuit power

750 W ~ 1.5 kW ‘DC24V, DCOV, @ fast connector R, S, T fast connector
2 KW ~ 7.5 kW ‘DC24V, DCOV, © terminal block R, S, T terminal block

(11) 3-PIN fast connector (U, V, W)

(12) 3-PIN fast connector (P®, D, C)

(13) A plastic lever (for 220V 100 W ~ 3 kW and 400V 750 W ~ 1.5 kW)

(14) A metal short-circuit chip (for 220 V 100 W ~ 4.5 kW and 400 V 750 W ~ 1.5 kW)

(15) An installation manual
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Chapter 1 Inspection and Model Explanation ASDA-A2

1.2 Product Model

1.2.1 Nameplate Information
ASDA-A2 Series Servo Drive

® Nameplate Information

£\ nELTa AC SERVO DRIVE
Model Name — MODEL : ASD-A2-0421-L ¢ @ us
Capacity Specification —| POWER : 400W =
Applicable power Supply— INPUT : 200~230V 3PH 50/60Hz 1.86A -
200~230V 1PH 50/60Hz 3.22A
Rated Current Output—— OUTPUT : 110V 0-250Hz 2.6A c € [E
I TE TR
Barcode — A204211L.T14130102
Firmware Version——= [ 01.34
\\ DELTA ELECTRONICS, INC. MADE IN TAIWAN

m  Serial Number

A20421L T 14 13 0102 _
_|_—.Ser|al Number

(Production sequence of a week, starting from 0001)
e Week of Production (from 1 to 52)

e Year of Production (14: year 2014)

® Production Factory (T: Taoyuan; W: Wujiang)
® Model Name

ECMA Series Servo Motor

m  Nameplate Information

Weiz) AC SERVO MOTOR

Model N\ame ——» | MODEL: ECMA-C10602ES .
EQUS

c
Rated Speed and Rated Output—— OUTPUT: r/min 3000 N.m 0.64 kW 0.2 c

Input Power — | INPUT: VAC 110 A 1.55Ins. A

Barcode ———»

4 C10602E8T14330001
Delta Electrenics, Inc. MADE IN XXXXXX

m  Serial Number

C10602ES T 14 33 0001

== Serial Number
(Production sequence of a week, starting from 0001)

Week of Production (from 1 to 52)

Year of Production (14: year 2014)

® Production Factory (T: Taoyuan; W: Wujiang)
Model Name
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Chapter 1 Inspection and Model Explanation

1.2.2 Model Explanation

ASDA-A2 Series Servo Drive

ASD-A2-0743-U

\ 4

Model Type

\ 4

Input Voltage and Phase
21: 220V 1 phase
23: 220V 3 phase
43: 400V 3 phase

\ 4

Rate Output Power

\ 4

01: 100W 20: 2kw
02: 200w 30: 3kW
04: 400W 45: 4 5kW
07: 750W 55: 5.5kW
10: 1kw 75: 7.5kW
15: 1.5kW 1B: 11kW
1F: 15kwW

Series

A2

\ 4

Product Name
AC SERVO Drive

Model Type
Type | RS-485 | Full-closed | Extension | EtherCAT | CANopen | DMCNET | Analog Pulse PR E-Cam*3
(CN3) control Port for Voltage Input Mode*2
(CN5)*1 Digital Control Port
Input
(CN7)
Standard L 0] (e} X X X X (e} (e} (e} X
Model
U 0] O o X X X (e} (e} O 0]
Network E X (e} e} o X X X X (¢} O
Model
F o (0] X X X O X X (0] X
M 0] o X X 0] X (e} O (e} 0]

[EmhNOTE|

1.

In PR mode, only A2-F supports full-closed control function.

2. PR parameters can be read and written through communication by DMCNET only.
3. E-cam function can only be used in PR mode.

1-4
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Chapter 1 Inspection and Model Explanation ASDA-A2

ECMA Series Servo Motor

ECMA-C10602ES

| Standard Shaft Diameter: S

Specific Shaft Diameter: 3=42mm, 7=14mm

Type of Shaft | w/o with w/o With
Diameter and Brake, | Brake, | Brake, | Brake,
Oil Seal w/o Oil | w/o Oil | with with
Seal Seal Qil Qil
Seal Seal
Round Shaft - - C D

e | (with fixed
screw holes)

Keyway E F - -
Keyway (with P Q R S
fixed screw

holes)

Rated Power Output
OF:50W 09:900W 50:5.0kW

01:100W 10:1.0kW 55:5.5kW
02:200W 13:1.3kW 75:7.5kW
03:300W 15:1.5kW 1B:11kW
04:400W 18:1.8kW 1F:15kW
05:500W 20:2.0kW
06:600W 30:3.0kW
07:750W 35:3.5kW
08:850W  45:4.5kW

\ 4

Motor Frame Size

04:40mm 09:86mm 18:180mm
06:60mm 10:100mm 22:220mm
08:80mm 13:130mm

\ 4

Name of the Series

Rated Voltage and Rated Speed

C =220V/3,000 rpm; E = 220V/2,000 rpm;
E =220Vv/1,500 rpm; G = 220V/1,000 rpm;
J = 400V/3,000 rpm; K = 400V/2,000 rpm;
L = 400V/1,500 rpm; M = 400V/1,000 rpm

\ 4

Encoder Type
1: Incremental, 20-bit
2: Incremental, 17-bit

3: 2500 ppr
- Servo Type A: Absolute (Resolution of single cycle: 17-
"| A: AC Servo bit; Resolution of multi-cycle: 16-bit)

Product Name

ECM: Electronic
Commutation Motor

A\ 4
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Chapter 1 Inspection and Model Explanation

1.3 Servo Drive and Corresponding Servo Motor

1.3.1 220V Series

Motor Servo Drive
Rated Max. Continuous Max.
MoFor P Output Model Number o Instantaneous Model Number Output Instantaneous
series (W) (Arms) current Current |output current
(A) (Arms) (A)
50 ECMA-C1040FcS 0.69 2.05
ASD-A2-0121-o 0.90 2.70
100 ECMA-CA0401c0S 0.90 2.70
200 ECMA-C/A06020S 1.55 4.65 ASD-A2-0221-o 1.55 4.65
= 400 ECMA-CA06040S 2.60 7.80
£ ASD-A2-0421-0 2.60 7.80
s | 5 400 ECMA-CA080407 2.60 7.80
S | 8 | Single-
£ | @ | [Three- 750 ECMA-CA0807a0S 5.10 15.30
2| Q| phase ASD-A2-0721-0 5.10 15.30
3 <§( 750 ECMA-CA09070S 3.66 11.00
O
w 1000 ECMA-CA0910cS 4.25 12.37
ASD-A2-1021-o 7.30 21.90
1000 ECMA-CA1010o0S 7.30 21.90
2000 ECMA-CA1020o0S 12.05 36.15 ASD-A2-2023-0 13.40 40.20
3000 ECMA-CA133004 17.2 47.5 ASD-A2-3023-0 19.40 58.20
500 ECMA-EA1305cS 2.90 8.70 ASD-A2-0421-o 2.60 7.80
E 1000 ECMA-EA1310cS 5.60 16.80 ASD-A2-1021-o 7.30 21.90
S| <
5] o 1500 ECMA-EA13150S 8.30 24.90 ASD-A2-1521-o 8.30 24.90
£ | 8 | Single-
g | N | /Three- 2000 ECMA-EA1320cS 11.01 33.03
% w1 phase ASD-A2-2023-o 13.40 40.20
% <§f 2000 ECMA-EA18200S 11.22 33.66
O
w 3000 ECMA-EA1830cS 16.10 48.30
ASD-A2-3023-0 19.40 58.20
3500 ECMA-EA18350S 19.20 57.60
500 ECMA-FA13050S 3.90 12.10 ASD-A2-0721-o 5.10 15.30
850 ECMA-FA13080S 7.10 19.40 ASD-A2-1021-o 7.30 21.90
1300 ECMA-FA13130S 12.60 38.60
o | £ ASD-A2-2023-0 13.40 40.20
5 g 1800 ECMA-FA13180S 13.00 36.00
c
£l o )
< | & | Single- 3000 ECMA-FA1830cS 19.40 58.20 ASD-A2-3023-o 19.40 58.20
= | < [ [Three-
1S i phase 4500 ECMA-FA18450S 32.50 81.30 ASD-A2-4523-0 32.50 --
=
é % 5500 ECMA-FA 185503 40.00 100.00 ASD-A2-5523-0 40.00 --
i}
7500 ECMA-FA187503 47.50 118.80 ASD-A2-7523-0 47.50 --
11000 ECMA-F1221Bo3 51.80 129.50 ASD-A2-1B23-0 54.40 --
15000 ECMA-F1221FoS 61.50 145.70 ASD-A2-1F23-0 70.00 --
1-6 Revision July, 2015




Chapter 1 Inspection and Model Explanation

ASDA-A2

Motor Servo Drive

Max.

Rated Max. Continuou |Instanta

gﬂe?,?g; Power Ol;\}\f))m Model Number Current Insth:?enr:atous Model Number scalfrtep#tt QS?puust

(A5 (A) (Arms) | current

A

E 400 ECMA-CA0604cH 2.60 7.80 ASD-A2-0421-0 2.60 7.80

ol 8 750 ECMA-CA0807cH 5.10 15.30 ASD-A2-0721-0 5.10 15.30
T | 8 | single-

i o [Three- 300 ECMA-GA1303cS 2.50 7.50 ASD-A2-0421-0 2.60 7.80
| 5 | phase

T ::) 600 ECMA-GA13060S 4.80 14.40 ASD-A2-0721-0 5.10 15.30

=
8 900 ECMA-GA13090S 7.50 22.50 ASD-A2-1021-0 7.30 21.90

ImmiNOTE

1. The boxes ([J) at the ends of the servo drive model names are for optional configurations. For the actual
model name, please refer to the ordering information of the actual purchased product.

2. The boxes (A\) in the model names are for encoder resolution types. A= 1: Incremental type, 20-bit; A=

2: Incremental type, 17-bit; A\= 3: 2500 ppr; /A= A: Absolute type). The listed motor model name is for

information searching, please contact to your local distributors for actual purchased product.

3. The boxes ([J) in the model names represents brake or keyway oil seal.
4 *11kw and 15kW will be available soon.

The above table shows the specification of servo drive which has triple rated current. For detailed

specification of the servo motor and servo drive, please refer to Chapter 11.

Revision July, 2015

1-7



ASDA-A2 Chapter 1 Inspection and Model Explanation

1.3.2 400V Series

Motor Servo Drive
Rated Max. Continuous Max.
MoFor Power Output Model Number Current Instantaneous Model Number Output Instantaneous
series (W) (Arms) current Current | output current
(A (Arms) (A
400 ECMA-JA0604 S 1.62 4.85 ASD-A2-0743-0 3.07 9.21
E 750 ECMA-JA0807 S 3.07 9.5 ASD-A2-0743-0 3.07 9.21
8 S 750 ECMA-JA0907 S 2.16 6.37 ASD-A2-0743-0 3.07 9.21
Q S |Three-
= ™ 1000 ECMA-JA0910 S 2.4 7.17 ASD-A2-1043-0 3.52 9.86
= ~ phase
S <§i 1000 ECMA-JA1010 S 4.15 12.46 ASD-A2-1543-0 5.02 10.04
O
w 2000 ECMA-JA1020 S 7.09 21.28 ASD-A2-2043-0 6.66 18.65
3000 ECMA-JA1330 4 9.8 29.99 ASD-A2-3043-0 11.9 33.32
E 750 ECMA-KA1305 S 17 5.2 ASD-A2-0743-0 3.07 9.21
S |
5 3 1000 ECMA-KAa1310 S 3.52 10.56 ASD-A2-1043-0 3.52 9.86
[
— o -
£ | Tﬂree 1500 | ECMA-Ka1315 S| 5.02 15.06 ASD-A2-1543-0 5.02 10.04
5 « |phase
g <§( 2000 ECMA-KA1320 S 6.66 19.98 ASD-A2-2043-0 6.66 18.65
O
i 2000 ECMA-KA1820 S 6.6 19.88 ASD-A2-2043-0 6.66 18.65
750 ECMA-LA1305 S 2.1 6.1 ASD-A2-0743-0 3.07 9.21
8 E 850 ECMA-LA1308 S 34 8.85 ASD-A2-1043-0 3.52 9.86
o [ =
£ o 1300 ECMA-LA1313 S 5.02 15 ASD-A2-1543-0 5.02 10.04
Ny o
E S -rl;?];esz 3000 ECMA-LA1830 S| 11.53 34.6 ASD-A2-3043-0 11.9 33.32
£ | =
._g <§£ 4500 ECMA-LA1845 S 20.8 52 ASD-A2-4543-0 20 44
(3]
= 8 5500 ECMA-LA1855 3 | 22.37 56 ASD-A2-5543-0 22.04 48.49
7500 ECMA-LA1875 3 27.3 68.3 ASD-A2-7543-0 28.39 62.46
o 8
2 = of|Three-
= |3 900 ECMA-MA1309 S 4.4 13.1 ASD-A2-1543-0 5.02 10.04
< |8 <|phase
2 |16 =
I |™O
w

=P OTE

1. The boxes () at the ends of the servo drive model names are for optional configurations. For the actual
model name, please refer to the ordering information of the actual purchased product.

2. The boxes (/\) in the model names are for encoder resolution types. A= 1: Incremental type, 20-bit; A=
2: Incremental type, 17-bit; /\= 3: 2500 ppr; A= A: Absolute type). The listed motor model name is for
information searching, please contact to your local distributors for actual purchased product.

3. The boxes () in the model names represents brake or keyway oil seal.

The above table shows the specification of servo drive which has triple rated current. For detailed

specification of the servo motor and servo drive, please refer to Chapter 11.
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Chapter 1 Inspection and Model Explanation ASDA-A2

1.4 Each Part of the Servo Drive

1.4.1 220V Series
220V Series - Front View
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ASDA-A2 Chapter 1 Inspection and Model Explanation

220V Series - Top View
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220V Series - Bottom View
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1.4.2 400V Series
400V Series - Front View
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400V Series - Top View
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400V Series - Bottom View
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Chapter 2 Installation

2.1 Notes

Please pay special attention to the followings:

B If the connection between the servo drive and the servo motor is over 20 meters, please
thicken the connecting wire, UVW as well as the encoder cable. Please refer to section 3.1.6
for further information.

2.2 Ambient Conditions of Storage

Before the installation, this product has to be kept in shipping carton. In order to retain the warranty
coverage and for the maintenance, please follow the instructions below when storage, if the
product is not in use temporally:

B Store the product within an ambient temperature range of -20 °C to +65 °C.

B Store the product within a relative humidity range of 0% to 90% and a non-condensing
environment.

B Avoid storing the product in the environment of corrosive gas and liquid.

2.3 Ambient Conditions of Installation

The ambient conditions of installing and operating the servo drive:

Location has no over-heat device, no water drop, vapor, dust and oily dust, no corrosive and
inflammable gas and liquid, no airborne dust and metal particles, no interference of
electromagnetic noise and has solid foundation and no vibration.

The ambient conditions of operating the servo motor:

The ambient temperature is between 0 °C and 40 °C. And the ambient location shall has no over-

heat device, no water drop, vapor, dust and oily dust, no corrosive and inflammable gas and liquid,
no airborne dust and metal particles.

The best temperature of this servo drive is between 0 °C and 55 °C. If the temperature is over 45 °C,

please place the product in a well-ventilated environment so as to ensure its reliability performance.
If the product is installed in an electric box, make sure the size of the electric box and its ventilation
condition will not overheat and endanger the internal electronic device. Also, pay attention to the
vibration of the machine. Check if the vibration will influence the electronic device of the electric
box.
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ASDA-A2 Chapter 2 Installation

2.4 Installation Direction and Space

Notes:

B Incorrect installation may result in a drive malfunction or premature failure of the drive and
motor.

B The ASDA-A2 servo drive should be mounted perpendicular to the wall or in the control panel.
In order to ensure the drive is well ventilated, ensure that the all ventilation holes are not
obstructed and sufficient free space is given to the servo drive. Do not install the drive in a
horizontal position or malfunction and damage will occur.

B Do not parallel connect the servo drive, or it might burn out the soft-start resistance or the
commutator and danger will occur.

I~
il

=Re—

B0

4 “aa

Correct Incorrect
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Chapter 2 Installation

ASDA-A2

Scheme of Installation:

In order to have smaller wind resistance of the fan and increase the ventilation, please follow the

suggested clearance value when installing one or more than one servo drives. (Refer to the

following diagrams)

I=mpNOTE

50mm (2.0in)
min.

20mm
(0.8in)
min

50mm (2.0in)
min.

v

The above diagrams are not in equal proportion. Please refer to the

annotation.

Revision July, 2015
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100mm
(4.0in)
min.

FAN

FAN

r s

5mm
(0.2in)
min.

|

ol | ¢—»

; 2mm
2l (0.08in)
min.

80mm
(3.2in)
min.

|

2| ® R
4l 2mm
zl((0.08in)
min.

v

A

5mm
(0.2in)
min.

100mm
(4.0in)
min.

il Air Flow

| —>
2mm

min.

|

Air Flow

(0.08in)

{ll 2mm
2ll| (0.08in)
H min.

|

Air Flow

Air Flow|

+—>

v

100mm
(4.0in)
min.

100mm
(4.0in)
min.

NOTE The above diagrams are not in equal proportion. Please refer to the
annotation.
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2.5 Specification of Circuit Breaker and Fuse

220V Series

Caution: Please use the fuse and circuit breaker that is recognized by UL/CSA.

Servo Drive Model Circuit Breaker Fuse (Class T)
Operation Mode General General
ASD-A2-0121-[1 5A 5A
ASD-A2-0221-[1 5A 5A
ASD-A2-0421-1 10A 10A
ASD-A2-0721-[1 10A 20A
ASD-A2-1021-[1 15A 25A
ASD-A2-1521-[1 20A 40A
ASD-A2-2023-[1 30A 50A
ASD-A2-3023-[1 30A 70A
ASD-A2-4523-[1 70A 140A
ASD-A2-5523-[1 75A 150A
ASD-A2-7523-[1 95A 175A

ASD-A2-1B23-[1] - -
ASD-A2-1F23-[] - -

If the servo drive equips with earth leakage circuit breaker for avoiding electric
[@) \ej)s Ieakage, please choose the current sensitivity which is over 200 mA and can
continue up to 0.1 seconds.

400V Series

Caution: Please use the fuse and circuit breaker that is recognized by UL/CSA.
Servo Drive Model Circuit Breaker Fuse (Class T)
Operation Mode General General
ASD-A2-0743-[1 10A 20A
ASD-A2-1043-] 15A 25A
ASD-A2-1543-[] 20A 40A
ASD-A2-2043-[] 30A 50A
ASD-A2-3043- 30A 70A
ASD-A2-4543-[] 70A 140A
ASD-A2-5543-[] 75A 150A
ASD-A2-7543-[] 95A 175A

If the servo drive equips with earth leakage circuit breaker for avoiding electric
[@ N\[eJN=s leakage, please choose the current sensitivity which is over 200 mA and can
continue up to 0.1 seconds.
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2.6 EMI Filter Selection

220V Series
Recommended EMI Filter
Item Power Servo Drive Model FootPrint
1PH 3PH
1 100W ASD-A2-0121-] RFO07S21AA RF022B43AA N
2 200W ASD-A2-0221-[] RFO07S21AA RF022B43AA N
3 400W ASD-A2-0421-1 RFO07S21AA RF022B43AA N
4 750W ASD-A2-0721-1 RFO07S21AA RF037B43BA N
5 1.0kW ASD-A2-1021-] RFO07S21AA RF037B43BA N
6 1.5kW ASD-A2-1521-[] RFO07S21AA RF037B43BA N
7 2.0kwW ASD-A2-2023-[1 - RF037B43BA N
8 3.0kw ASD-A2-3023-[] - RF037B43BA N
9 4.5kw ASD-A2-4523-[] - RFO75M43BA N
10 5.5kW ASD-A2-5523-[] - RFO75M43BA Y
11 7.5kW ASD-A2-7523-[1 - 30TDRT1W4 Y
12 11.0kW ASD-A2-1B23-[] - 50TDS4wW4C -
13 15.0kW ASD-A2-1F23-[] - 50TDS4wW4C -
400V Series
Item Power Servo Drive Model Recommended EMI Filter FootPrint
1 750W ASD-A2-0743-1 RFO07S43AA N
2 1000W ASD-A2-1043-1 RFO07S43AA N
3 1500w ASD-A2-1543-[] RF022B43AA N
4 2000W ASD-A2-2043-[] RF037B43BA N
5 3000W ASD-A2-3043-[ RF037B43BA N
6 4500W ASD-A2-4543-[] RFO75M43BA N
7 5500W ASD-A2-5543-[] RFO75M43BA Y
8 7500W ASD-A2-7543-[] RFO75M43BA Y
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EMI Filter Installation

All electronic equipment (including servo drive) generates high or low frequency noise during
operation and interfere the peripheral equipments via conduction or radiation. With EMI Filter and
the correct installation, much interference can be eliminated. It is suggested to use Delta’s EMI
Filter to suppress the interference better.

When installing servo drive and EMI Filter, please follow the instructions of the user manual and
make sure it meets the following specification:

1. EN61000-6-4 (2001)
2. EN61800-3 (2004) PDS of category C2

3. EN55011+A2 (2007) Class A Group 1

General Precaution

In order to ensure the best performance of EMI Filter, apart from the instructions of servo drive
installation and wiring, please follow the precautions mention below:

1. The servo drive and EMI Filter should be installed on the same metal plate.

2. When installing servo drive and EMI Filter, the servo drive should be installed above the EMI
Filter.

3. The wiring should be as short as possible.
4. The metal plate should be well grounded.

5. The metal cover of the servo drive and EMI Filter or grounding should be firmly fixed on the
metal plate. Also, the contact area should be as large as possible.
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Motor Cable Selection and Installation Precautions
The selection of motor cables and installation affect the performance of EMI Filter. Please follow
the precautions mention below.

1. Use the cable that has braid shielding (The effect of double shielding is better)

2. The shield on both sides of the motor cable should be grounded in the shortest distance and
the largest contact area.

3. The protective paint of the U-shape saddle and metal plate should be removed in order to
ensure the good contact. Please see figure 1.

4. It should have correct connection between the braid shielding of the motor cable and the
metal plate. The braid shielding on both sides of the motor cable should be fixed by the U-
shape saddle and metal plate. Please see figure 2 for the correct connection.

Remove any paint on metal saddle for good ground contact with
the plate and shielding.

:‘E\

saddle L the plate with grounding

Saddle on one end

Figure 1 Figure 2
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2.7 Selection of Regenerative Resistor

When the direction of pull-out torque is different from the rotation, it means the electricity is sent
back to the servo drive from the load-end. It becomes the capacitance of DC Bus and increases
the voltage. When the voltage increases to a specific value, the come-back eletricity can only be
consumed by regenerative resistor. There is a built-in regenerative resistor in the servo drive.
Users can also use the external regenerative resistor if needed.

Specification of built-in regenerative resistor provided by ASDA-A2 220V Series

. Specification of bl_JiIt-in regenerative *The capacity of built:| . .
Servo Drive _ resistor _ in regenerative resistor Mlnl_mum allowable
(kw) Resistance Capacity (Watt) resistance (Ohm)
(P1-52) (Ohm)  (P1-53) (Watt)

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

55 - - - 8

7.5 - - - 5

11 - - - 8

15 - - - 5

Specification of built-in regenerative resistor provided by ASDA-A2 400V Series

Specification of built-in regenerative
Servo Drive resistor Minimum allowable
(kW) Resistance Capacity resistance (Ohm)
(P1-52) (Ohm) (P1-53) (Watt)
0.75 80 100 60
1.0 80 100 60
1.5 80 100 40
2.0 - - 40
3.0 - - 30
4.5 - - 20
55 - - 20
7.5 - - 15
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When the regenerative resistor exceeds the capacity of built-in regenerative resistor, the external
regenerative resistor should be applied. Please pay special attention to the followings when using
the regenerative resistor.

1. Please correctly set up the resistance (P1-52) and capacity (P1-53) of regenerative resistor.
Or it might influence the performance of this function.

2. If users desire to use the external regenerative resistor, please make sure the applied value
should not smaller than the built-in regenerative resistor. In general application, more than
one resistor will be serial connected. If the value (from serial connected resistors) exceeds
the setting range, users can reduce the value by parallel connecting the resistor. If users
desire to connect it in parallel to increase the power of regenerative resistor, please make
sure the capacitance meets the requirements.

Please refer to the followings for the calculation when serial / parallel connecting regenerative
resistors:

External Regenerative Resistor Setting:
P@® P1-52=10 (Q)
P1-53=1000 (W)
1kW, 10Q
C
External R_egenerativg Resistor Set“ng
(serial connection)

P@® P1-52=20 (Q)
1kW, 10Q P1-53=2000 (W)
1kW, 10Q

C
External Regenerative Resistor Setting:
{parallel connection)
PO P1-52=5 (Q)
P1-53=2000 (W)
1kW, 10Q TkW, 10Q
C

3. In natural environment, if the capacity of regenerative resistor (the average value) is within
the rated capacity, the temperature of the capacitance will increase to 120°C or even higher

(under the condition of regenerative energy keeps existing). For safety concerns, please
apply the method of forced cooling in order to reduce the temperature of regenerative
resistor. Or, it is suggested to use the regenerative resistor which is equipped with thermal
switches. Please contact the distributors for load characteristics of the regenerative resistor.

When using the external regenerative resistor, the resistor should connect to P, C terminal and the
contact of P, D terminal should be opened. It is recommended to choose the above mentioned
capacitance. For easy calculation of regenerative resistor capacity, except the energy consumed
by IGBT, two ways are provided to select the capacity of external regenerative resistor according
to the selected linear motor or rotary motor.
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(1) Regenerative Power Selection
(a) When the external load on torque does not exist

If the motor operates back and forth, the energy generated by the brake will go into the
capacitance of DC bus. When the voltage of the capacitance exceeds a specific value, the
redundant energy will be consumed by regenerative resistor. Two ways of selecting
regenerative resistor are provided here. The table below provides the energy calculation
method. Users can refer to it and calculate the selected regenerative resistor.

220V

et [t Regenerative power|  The maximum
Servo Drive Motor 3 (x 10- from empty load regeneratl\{e power of

(kw) akg.m2) 3000r/min to stop capa(_:ltance

Eo (joule) Ec (joule)
0.1 | ECMA-CA040FOC] 0.021 0.10 4.21
0.1 | ECMA-CA040100 0.037 0.18 4.21
0.2 | ECMA-C/\060200] 0.177 0.87 5.62
0.4 | ECMA-CA060400] 0.277 1.37 8.42
Low | 0.4 | ECMA-CA0804010] 0.68 3.36 8.42
Inertia | 75 | ECMA-C A 080700 1.13 5.59 17.47
1.0 | ECMA-CA101000 2.65 13.10 21.22
1.0 | ECMC-CA091000] 2.62 12.96 21.22
2.0 | ECMA-CA1020000] 4.45 22.0 25.58
3.0 | ECMA-CA133000] 12.7 62.80 25.58
0.4 | ECMA-EA130500] 8.17 40.40 8.42
1.0 | ECMA-EA1310000 8.41 41.59 21.22
1.5 | ECMA-EA131500 11.18 55.29 25.58
Medum | 50 | ECMA-EA1320000 | 1459 72.15 25.58
2.0 | ECMA-EA182000] 34.68 171.49 25.58
3.0 | ECMA-EA1830000 54.95 271.73 31.20
3.0 | ECMA-EA183500] 54.95 271.73 31.20
1.0 | ECMA-FA130800] 13.6 67.25 21.22
2.0 | ECMA-FA131300 20.0 98.90 25.58
Medium | 20 | ECMA-FA1318000) 24.9 123.13 31.20
~High | 3.0 | ECMA-FA1830010J 54.95 271.73 28
Inertia | 4 5 | ECMA-FA 184500 77.75 384.48 25
5.5 | ECMA-FA1855010] 99.78 493.42 27
7.5 | ECMA-FA1875000 142.7 705.66 93
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_ |Regenerative power The maximum
Servo Drive RotorInertia | ¢, empty load | regenerative power of
(kw) Motor 2 (< A0 3000r/min to stop capacitance
4kg.m2) . _
Eo (joule) Ec (joule)
Medium | 11 0| ECMA- FA221B00 329.0 723.08 117
—High
Inertia | 15.0| ECMA- FA221F00 553.0 1215.38 156
0.4 | ECMA-GA130301] 8.17 17.96 8.42
High |0-75) ECMA-FA1305000] 10.3 22.64 17.47
Inertia | .75/ ECMA-GA 13060007 8.41 18.48 17.47
1.0 | ECMA-GA 1309011 11.18 24.57 21.22

Eo= J*wr?/182 (joule), Wr: r/min

400V
; The maximum
_ Rotor Inertia_|R€generative power ; imu
Servo Drive Motor from empty load | f€generative power
(kw) J6¢10° | 3000n/min to stop | of capacitance
g.m2) Eo (joule) Ec (joule)
0.75 | ECMA-JA 060401 0.277 1.37 42.43
0.75 | ECMA-JA0807011 1.13 5.59 42.43
Lo 0.75 | ECMA-JA090700 1.93 9.54 42.46
w
Inerti
nerd 140 |[EcMAJAlOIOOO | 265 13.10 42.43
1.5 | ECMA-JA10100O 2.65 13.10 42.43
2.0 |ECMA-JA102000 4.45 22.01 42.43
0.75 | ECMA-KA 13050001 8.17 40.40 51.17
1.0 |ECMA-KA131000 8.41 41.59 51.17
Medium | 4 5 | EcpmA-K A 131500 11.18 55.29 57.41
Inertia
2.0 |[ECMA-KA 132000 14.59 72.15 34.94
2.0 |[ECMA-KA1820000 34.68 171.49 34.94
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ASDA-A2

_ |Regenerative power The maximum
S Dyl Vot Rotor Inertia | o empty load | regenerative power of
(kw) otor 2 (< A0 3000r/min to stop capacitance
4kg.m2) . _
Eo (joule) Ec (joule)
0.75 | ECMA-LA 1305000 13.1 16.20 42 .43
1.5 | ECMA-LA1313000 23.6 29.18 42.43
) 3.0 | ECMA-LA183001] 54.95 67.93 42.43
Medium
—High | 3.0 | ECMA-JA 1330010 12.7 15.70 42 .43
Inertia
45 | ECMA-LA184501] 77.75 96.12 51.17
5.5 | ECMA-LA185501] 99.78 123.35 57.41
7.5 | ECMA-LA1875010] 142.7 176.41 62.40
High 1.0 | ECMA-LA 13080101 17.1 84.56 42 .43
Inertia | 1 5 | ECMA-MA1309000J 11.18 55.29 57.41

Eo= J*wr?/182 (joule), Wr: r/min

Assume that the load inertia is N times to the motor inertia and the motor decelerates from
3000r/min to 0, its regenerative energy is (N+1) x Eo. The consumed regenerative resistor is (N+1)
x Eo - Ec joule. If the cycle of back and forth operation is T sec, then the power of regenerative
resistor it needs is 2x ((N+1)xEo - Ec) / T.

Followings are the calculation procedure:

Steps ltem Calculation and Setting Method
1 Set the_ capacity of regenerative Set P1-53 to the maximum value
resistor to the maximum
2 Set T cycle of bgck and forth Enter by the user
operation
Set the rotational speed wr Enter by the user or read via P0-02
4 Set the load/motor inertia ratio N Enter by the user or read via P0-02
5 Calculate the maximum regenerative Eo= J*wWr2/182
energy Eo
6 Set the absorbable regenerative Refer to the above table
energy Ec
Calculate the needful capacitance of
! regenerative resistor 2x((N+1)xEo —Ec) /T
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Take 400W as the example, the cycle of back and forth operation is T = 0.4sec, the maximum
speed is 3000r/min and the load inertia is 7 times to the motor inertia. Then, the needful power of

regenerative resistor is 2 x ((7+1) x1.68 — 8) / 0.4 = 27.2 W. If it is smaller than the built-in capacity

of regenerative resistor, the built-in 60W regenerative resistor will do. Generally speaking, when
the need of the external load inertia is not much, the built-in regenerative is enough. The diagram
below describes the actual operation. The smaller power of the regenerative resistor it is, the more
energy it accumulates and the higher temperature it will be. When the temperature is higher than a
specific value, ALEO5 occurs.

(b) If the external load torque exists, the motor is in reverse rotation.

Usually, the motor is in forward rotation, which means the torque output direction of the motor
is the same as the rotation direction. However, in some applications, the direction of torque
output is different from the rotation. In this situation, the motor is in reverse rotation. The
external energy goes into the servo drive through the motor. The diagram below is one
example. When the external force direction is the same as the moving direction, the servo
system has to use the force of the opposite direction to keep the speed and stability. Huge
amount of energy will return to the servo drive at the moment. When DC-BUS is full and
unable to store the regenerative energy, the energy will be leaded to regenerative resistor
and consumed.

! ! Motor Speed !

v

External Load Torque

|

I
|
A i
{  Motor Output Torque
I
' S
< a - ‘3 < =i4 >
Negative Torque ‘ _I;osmve ‘ Negative Torque ' Positive
orque Toraue

Negative torque: TL xWr  TL: external load torque
For safety reasons, please calculate it by considering the safest situation.

For example, when the external load torque is the +70% rated torque and the rotation
reaches 3000 r/min, then take 400 W (the rated torque is 1.27 Nt-m) as the example, the

user has to connect the regenerative resistor of 40Q2, which is 2 x(0.7x1.27) x(3000 x2 x1 /
60) = 560W.
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(2) Simple Selection

Choose the appropriate regenerative resistor according to the allowable frequency and
empty load frequency in actual operation. The so-called empty allowable frequency is the
frequency of continuous operation when the servo motor runs from Or/min to the rated speed
and then decelerates from the rated speed to Or/min within the shortest time. The following
table lists the allowable frequency when the servo drive runs without load (times/min).

Allowable frequency when the servo motor runs without load (times/min)
and uses a built-in regenerative resistor

Motor Capacity 10 15 20 20 30 45 55 75 11.0 150

B0OW7S0WSS0OW v W kW kW KW KW KW kW kW kW

Servo Motor 06 07 09 10 15 20 20 30 45 55 75 1B 1F

83

ECMAOCC - 312 - 137 - 100 |- ) ) ] ]
24 10

ECMAOCE - - - 42 32 (F130) (F180) 11 - - ] ] .

ECMAOCF - - ; - - ' . 11 8 ) ) ) ]

ECMAOOG 42 - 31 - - - - ] ] ) ] ) )

ECMAODJ - 537 - - - - ] ] ] ) ] ] )

ECMAODK - - - 162 122 - - ] ] ) ) ] )

ECMAOCL - - ] -] - ] ) - . ) ) _

When the servo motor runs with load, the allowable frequency will be different according to
different load inertia or speed. The following is the calculation method.

m represents load / motor inertia ratio.

2
_ _Allowable frequency when servo motor run without load Rated speed times
Allowable frequency =

m+1 Operating speed min.

The comparison table of external regenerative resistor is provided below. Please choose the
appropriate regenerative resistor according to the allowable frequency.

The table below describes the suggested allowable frequency (times/min) of regenerative
resistor when the servo drive runs without load.

Allowable frequency of regenerative resistor when the servo drive runs without load (times/min)

ECMALICIC
Motor Capacity
400W | 400W
100W = 200W 750W | 1.0kW | 2.0kW
. (F60) (F80)
Corresponding Motor
01 02 04 04 07 10 20
BR400WO040 (400W 40Q) - - 8608 3506 2110 925 562
BR1KOWO020 (1kW 20Q) - - - 8765 5274 2312 1406
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ECMALILIE
Motor Capacit
S 2.0kwW 2.0kw
0.5kW 1kW 1.5kw 3.0kW
. (F130) (F180)
Corresponding Motor
05 1.0 15 20 20 30
BR400WO040 (400W 40Q) 291 283 213 163 68 -
BR1KOWO020 (1kW 20Q) 729 708 533 408 171 -
BR1K5W005*2 (3kW 10Q) - - - - - 331
Motor Capacity ECMALILIF
3.0KW 4.5KW 5.5KW 7.5kW 11.0kwW = 15.0kW
Corresponding Motor 30 45 55 75 1B 1F
BR1K5W005*2 (3kw 10Q) 331 234 182 127 124 74

Allowable frequency of regenerative resistor when the servo drive runs without load (times/min)

Motor Capacity ECMALILIG
0.3kW 0.6kW 0.9kW
Corresponding Motor 03 06 09
BR400W040 (400W 40Q) 292 283 213
BR1KOWO020 (1kW 20Q) 729 708 533
ECMALICIK
Motor Capacit
. pactly 1.0kW 1.5kW 2.0kw
Corresponding Motor
10 15 20
BR400WO040 (400W 40Q) - 488 665
Motor Capacity ECMADLIDIL
30KW  45KW  55KW 7.5kW
Corresponding Motor 30 ‘ 45 ‘ 55 75
BR40OWO040 (400W 40Q) 177 | - | - -
BR1KOWO020 (1kW 20Q) - | 312 | 243 170

If watt is not enough when using regenerative resistor, connecting the same regenerative
resistor in parallel can increase the power.
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Dimensions of Regenerative Resistor

Delta Part Number : BR400W040 (400W 40Q)

L1 L2 H D w MAX. WEIGHT (g)
265 250 30 5.3 60 930

242

7.1
4.1

LS T

RING TERMINAL

D+0.5

W+0.5

| 15042

H

L1+2

Delta Part Number : BR1KOWO020 (1kW 20Q)
L1 L2 H D w MAX. WEIGHT (g)
400 385 50 5.3 100 2800
L242
10
O
+H
= [f9]
To
4
o]
D C
?
TERMINAL: 2tX125X96.3
LQ
@]
il L14£2
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Chapter 3 Wiring

This chapter provides information on wiring ASDA-A2 series products, the descriptions of I/O
signals and gives typical examples of wiring diagrams.

3.1 Connections - 220V series

3.1.1 Connecting to Peripheral Devices

100W~1.5kW Single-/Three-phase 200~230V
2kw~15kW  Three-phase 200~230V

No Fuse Breaker (NFB)

Installing a NFB can prevent excessive current may
arise due to short-circuit or flow when power on and
off, so as to avoid the damage on the servo drive

Electromagnetic
Contactor (MC

Host Controller

It can connect to Delta PLC contrallet
or other brands of NC controllers.

Regenerative
Resistor (Option

—_— [ Terminal Block Module (ASD-BM-504)

The retumed regenerative power generated Llc,L2¢c,0,R,S,T (Option)

when braking may result in damage. Thus, R — =

external resistor is recommended. Connect Transmitthe signal from CN1
the external resistor toP and C, and ensure 50pin to the controller via this
an open circuit between P and D. When m Aoy block module.

applying intemal resistor, ensure the circuit
is close between P and D, and the circuit is
open between P and C.

CN5 Connector (Option) | —
|

For full-closed loop or linear scale connection

CNS5: For ASDA-A2-L, -M, -U (Please refer to

2oty

CN3 Connector

the description of section 1.2.2) F (O'\FAJSSELS
se
CN6 Connector (Option) comm;giigg(/)gé(;;;ppon

CN6: For ASDA-A2-M only (Please refer to the
description of section 1.2.2)

CN7 Connector (Option) | 2

CN7: For ASDA-A2-U only (Please refer to the g
description of section 1.2.2)

CN4 Connector (Option)

1. Connect to personal computer via USB cable
2. Use ASDA-SOFT for tuning, parameter setting
and control.

Motor power
output
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ASDA-A2

@ Nleiaa [nstallation notes:

1. Check if the power and wiring among R, S, T and L1c, L2c are correct.

Please refer to Chapter 11 for Specifications. Make sure the input voltage
is correct, or it might damage the servo drive or danger may occur.

Please check if the output terminal U, V, W of the servo motor is correctly
wired. The incorrect wiring may disable the operation of the motor or cause
malfunction.

When applying to the external regenerative resistor, the contact between P
® and D should be opened and the external regenerative resistor should
connect to terminal P® and C. When applying to the internal regenerative
resistor, the contact between P® and D should be closed and the contact
between P® and C should be opened.

When an alarm occurs or the system is in emergency stop status, use
ALARM or WARN to output and disconnect the power of magnetic
contactor in order to disconnect the power of servo drive.

3.1.2 Connectors and Terminals of Servo Drive

Terminal

Signal Name Description
Power input of the control Connecf[ to single-phase _AC power (selept the
Llc, L2c circuit appropriate voltage specification according to the
product )
Power inout of the main Connect to three-phase AC power (select the
R,S, T circuit P appropriate voltage specification according to the
product)
Connect to the servo motor
Terminal . o
Symbol Wire Color Description
u,VvV, W U Red Three-phase main
Motor cable V White power cable of the
FG
W Black motor.
Connect to ground
FG Green  terminal (@) of the
servo drive.
The contact between P® and D
Internal resistor end should be closed; contact
between P® and C end should
be opened.
Connect P®, C ends to the resistor
P®, D, Regenerative resistor External resistor and the contact between P® and D
c. © terminal or braking unit end should be opened.
P® and PO of the brake unit
. should connect to P® and P©
External braking .
unit respectively. The contact between
P® and D and P® and C should
be opened.
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Connect to the ground wire of power and servo

@ Ground terminal
motor.

Connect to the host controller. Please refer to

CN1 | /O connector (Option) section 3.4

CN2  Connector (Option) Connect encoder of the motor. Please refer to

section 3.5.
: Connect to RS-485 or RS-232. Please refer to
CN3 | Connector Option) section 3.6.
USB connector (Type B) Connect to personal computer (PC or notebook).
CN4 (Option) Please refer to section 3.7.
Connect to linear scale or encoder for full-closed
CN5 | Connector (Option) loop and motor feedback. Please refer to section

3.8.

CN6 | CANopen connector (Option) | RJ45 connector. Please refer to section 3.9.

CN7 Extension digital input Extension DI connector. Please refer to section
connector (Option) 3.10.
cNg Battery connector Connector for absolute type of battery box

Pay special attention to the followings when wiring:

1.

When the power is cutoff, do not touch R, S, T and U, V, W since the capacitance inside the
servo drive still contains huge amount of electric charge. Wait until the charging light is off.

. Separate R, S, T and U, V, W from the other wires. The interval should be at least 30 cm

(11.8 inches).

. If the wire of encoder CN2 or CN5 connecter is not long enough, please use shielded twisted-

pair cable which cannot exceed 20 meters (65.62 inches). If it exceeds 20 meters, please
choose the bigger wire diameter of signal cable to ensure it will not cause signal fading. As
for the encoder wiring specification of 20-meter-long cable, please use AWG26 of wire size
and metal braided shield twisted-pair cable which complies with the standard of UL 2464.

. When using CANopen, please use the standard shielded twisted-pair cables to ensure the

communication quality.

. When selecting the wire rod, please refer to Section 3.1.6.

. Do not install the plug-in capacitance in servo drive. It might burn out the soft-start resistance

and danger will occur.
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3.1.3 Wiring Method

The wiring method of 220V servo drive is divided into single-phase and three-phase. In the
diagram below, Power On is contact a, Power Off and ALRM_RY are contact b. MC is the coil of
magnetic contactor and self-remaining power and is the contact of main power circuit.

B Wiring Method of Single-phase Power Supply (suitable for 1.5 kW and models below 1.5

kW)
ol
"_?}f) MCCB
. . Power Power
Noise Filter
Qn off MC — ALRM_RY
= ’—EI olo 0| o—]
MC SUP
MC
+— R Servo Drive
I s
-
CN1
© DO5+(28) DC24v
L1C ALRM_RY —‘7
L2C D05—(27)T
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B Wiring Method of Three-phase Power Supply (suitable for all series)

TSR
&

)
999 mcce

l— Noise Filter

DC24V

Power Power
S off M ALRM_RY
»—Cl olo olo——
MC SUP
U
vV
W
MC
+— R Servo Drive S 1
I S
I T
CN1
© o E—L
L1C ALRM_RY T
L2C DOS—(Z?)T
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ASDA-A2

3.1.4 Specification of Motor Power Cable

Motor Model

ECMA-C1040FS (50W)
ECMA-CA04010JS (100W)
ECMA-CA06020JS (200W)
ECMA-CA060401S (400W)
ECMA-CA060401H (400W)
ECMA-C/\080417 (400W)
ECMA-CA08070S (750W)
ECMA-CA08070IH (750W)
ECMA-CA09070JS (750W)
ECMA-C09100JS (1000W)

ECMA-C1040FLIS (50W)
ECMA-CA04010L1S (100W)
ECMA-CA060201S (200W)
ECMA-CA0604L1S (400W)
ECMA-C /080417 (400W)
ECMA-CA0807LIS (750W)
ECMA-CA09070L1S (750W)
ECMA-CA091001S (1000W)
* : with brake

ECMA-G A 13030S (300W)
ECMA-EA13050S (500W)
ECMA-FA130501S (500W)
ECMA-G A 13060S (600W)
ECMA-FA 130801S (850W)
ECMA-G A 13090S (900W)
ECMA-CA10100JS (1000W)
ECMA-EA13100S (1000W)
ECMA-FA13130S (1300W)
ECMA-EA13150S (1500W)
ECMA-FA13180S (1800W)
ECMA-CA 10200JS (2000W)
ECMA-EA132000S (2000W)
ECMA-CA 1330014 (3000W)

ECMA-EA182001S (2000W)
ECMA-EA18300S (3000W)
ECMA-FA1830C1S (3000W)
ECMA-EA18350S (3500W)
ECMA-FA184501S (4500W)

U, V, W/ Connector of Brake

Mere 5]
[13) L
=

M e~ ~E 7n-|':I‘-"‘|
u(\ o o))l

Terminal
Definition

3-6
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Motor Model U, V, W/ Connector of Brake Ter_m-lr-lal
Definition
ECMA-F/\ 185513 (5500W)
ECMA-F/A 1875013 (7500W) £
ECMA-F1221B[3 (11kW)
ECMA-F1221F[IS (15kW)
ECMA-F2185513(5500W) F
ECMA-F21875C13(7500W)
3106A-10SL-4S
Wiring U \ W CASE GROUND BRAKE1 BRAKE?2
Name (Red) (White) = (Black) (Green) (Yellow) (Blue)
A 1 2 3 4 - -
1 2 4 5 3 6
C F I B E G H
D D E F G A B
E A B C D - -
Wiring Name BRAKE1 BRAKE2
F A B

When selecting the wire rod, please choose 600V PVC cable and the length should not longer than
30m. If the length exceeds 30m, please take the received voltage into consideration when

selecting the wire size. Please refer to Section 3.1.6 for wire rod selection.

(= NE

1)  No polarity for brake coil, the wiring name is BRAKE1 & BRAKE2.

2)  Power for brake is DC24 V. Never share it with the power of control signal VDD.

3) Box, (A) in servo motor model represents encoder type. /A= 1: incremental, 20-bit; A= 2:
incremental, 17-bit; /\ = 3: 33-bit; A= A: absolute.

4)  Box, (J) in servo motor model represents brake or keyway / oil seal.

Revision July, 2015
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3.1.5 Specification of Encoder Cable Connector
Encoder Connection (Diagram 1)

Servo Drive

Quick Connector *q
Connector of Connector of
Encoder Cable  Encoder Cable

(
|
: (Drive Side) (Motor Side)
|
|

Servo Motor

[@ Nlegg=l This diagram shows the connection between the servo drive and the motor
encoder. It is not drawn by the practical scale and specification will be different
according to the selected servo drive and motor model.

1) Please refer to the Section of Specification and Definition of Encoder
Connector.

2) Please refer to Section 3.5 CN2 Connector.

Motor Model Connector of Encoder Cable

ECMA-C1040F (50W)
ECMA-C/A\040101S (100W)

ECMA-CA06020JS (200W) = ~ o

ECMA-CA060401S (400W) R —. b o (o=
ECMA-C/\06041H (400W) [8)[512]0 View from view from [ [2)[5](]
ECMA-C 0804017 (400W) 7@’? | st <= tis sice [T@W]

ECMA-CA08070JS (750W)
ECMA-CA0807CIH (750W)
ECMA-CA0907C1S (750W)
ECMA-CA09100]S (1000W)
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Specification and Definition of Encoder Connector:

Connector of Connector of
Encoder Cable Motor Encoder
Housing : AMP(1-172161-9)
—]
—]
Servo Drive — ¢ Motor
CN2 Encoder
View from
. L this side
View from this side
e \ (Encoder type is 17bit , 20bit):
I 1 2 3 |
| Blue I 3 2 1
: T+ Reserved | Reserved | | White
| 4 5 6 | Reserved i T+
| | Blue/Black | 6 5 4
| T- Reserved | Reserved : White/Red
| 7 8 9 [ Reserved i T-
| Red/Red &| Black/Black
| white & white Shield | 9 8 7
DC+5V GND l Blue Brown
l ) Shield
—_——— —j ————— GND DC+5V
/The wire color of the servo drive ) ) )
is for reference only. Please refer | (Encoder type is 2500ppr, 33bit):
\ to the real object. )
3 2 1
White
Reserved | Reserved T+
6 5 4
White/Red
Reserved | Reserved T-
9 8 7
i Blue Brown
Shield
GND DC+5V
1] —»1
2 +—» 2
Servo Drive 3 «—» 3 Motor
CN2 4 +—» 4 Encoder

If not using housing and directly wire the cores, please follow the corresponding core number for wiring. For
example, core number 1 from the servo drive CN2 should connect to core number 1 from the motor encoder;
core number 2 from the servo drive CN2 should connect to core number 2 from the motor encoder and so on.
Please number the cores from the servo drive in order and then connect it to the encoder.
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Encoder Connection (Diagram 2):

Servo Drive

i CN2 Connector

-rj;ﬂ:ﬂ?ﬂ:s:
| i
I

Military
Connector

|
I
I
I
I
I
I
I
\

Connector of
| Encoder Cable

/

Servo Motor

[@ Nlegg=l This diagram shows the connection between the servo drive and the motor
encoder. It is not drawn by the practical scale and specification will be different
according to the selected servo drive and motor model.

Please refer to Section 3.5, CN2 Connector.

Motor Model Connector of Encoder Cable

ECMA-G A 13030S (300W)
ECMA-EA13050S (500W)

ECMA-FA130501S (500W) pi Terminal
in ermina

ECMA-GA 1306S (600W) No. Identifioation Color
ECMA-FA1308CJS (850W)
A T+ Blue

ECMA-G A 13090]S (900W)
ECMA-CA10100JS (1000W) B T.- EéI:iiL
ECMA-EA131001S (1000W) med/Red
ECMA-FA13130S (1300W) S DC+SV e White
ECMA-EA131501S (1500W) Black/
ECMA-FA13180S (1800W) R GND  Black&
ECMA-C A 10200JS (2000W) : White
ECMA-EA132001S (2000W) 3106A-20-29S L | BRAID

Military Connector SHIELD

ECMA-E/A\1820L1S (2000W)
ECMA-CA 1330014 (3000W)
ECMA-E/\1830L1S (3000W)
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ECMA-FA 1830JS (3000W)
ECMA-EA 18350S (3500W)
ECMA-FA 1845JS (4500W)
ECMA-FA 185513 (5500W)
ECMA-FA 1875013 (7500W)
ECMA-F1221B03 (11kW)

ECMA-F1221FIS (15kW)

Please select shielded multi-core and the shielded cable should connect to the SHIELD end.
Please refer to the description of Section 3.1.6.

[@ Nlexgd 1) Box, (X\) in servo motor model represents encoder type. A= 1: incremental,
20-bit; A= 2: incremental, 17-bit; /\ = 3: 2500ppr; A\ = A: absolute.

2) Box, (LJ) in servo motor model represents brake or keyway / oil seal.
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ASDA-A2

3.1.6 Selection of Wiring Rod

The recommended wire rods are shown as the following table.

Servo Drive and corresponding Servo Motor

Power Wiring - Wire Diameter mm?® (AWG)

Llc, L2c R,ST u,VvV,w P®, C

ASD-A2-0121.0] ECMA-C1040FLIS

ECMA-CA040101S
ASD-A2-0221-[] ECMA-CA06020JS

ECMA-CA0604L1S

ECMA-CA0604L1H
ASD-A2-0421-[1 ECMA-CA08040]7 13

ECMA-BAIS0SLS  \\G16) (AV\zlél4) (A\c/)\)gzw) (AV\2/é14)

ECMA-GA130301S

ECMA-FA13050]S

ECMA-CA0807LIS
ASD-A2-0721-01 ECMA-CA0807LH

ECMA-CA09070L]S

ECMA-GA130601S

ECMA-CA09100]S

ECMA-CA101001S
ASD-A2-1021-[1 ECMA-EA131001S 1.3 2.1 1.3 2.1

ECMA-FA13080S (AWG16) (AWG14) (AWG16) (AWG14)

ECMA-GA130901S
ASD-A2-1521-[1 ECMA-EA131501S

ECMA-CA102001S 1.3 21 21 21

ECMA-EA132001S (AWG16) (AWG14) (AWG1l4) (AWG14)
ASD-A2-2023-[] ECMA-EA182001S

ECMA-FA13130L1S

ECMA-FA1318L1S 13

ECMA-CAL33000S  \\vG16) (AV\zlél4) (AV\3/.(§,12) (A\/\Z/é14)
ASD.A2.3023.(] ECMA-EA183001S

ECMA-E/\183501S

ECMA-FA18300JS
ASD-A2-4523-[1 ECMA-FA18450]S 1.3 3.3 8.4 (AWGS) 3.3

(AWG16) (AWG12) (AWG12)

ASD-A2-5523-01 ECMA-F/\1855013 (AV$§16) (Avxs/glz) (A};g& (Av3'c§12)
ASD-A2-7523-[] ECMA-FA1875013 (AV&SIG) (Avgglo) (A:\L/3C§6) (AV\3/.§12)

3-12
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ASD-A2-1B23-[1 ECMA-F1221BLI3

ASD-A2-1F23-L1 ECMA-F1221FLIS

1.3
(AWG16)

1.3
(AWG16)

8.4 13.3

(AWG8)  (Awge) o4 (AWGSE)
133 21.2 133

(AWG6)  (AWG4)  (AWGS)

Servo Drive Model

Encoder Wiring - Wire Diameter mm?® (AWG)

Size

Number

Specification Standard Length

ASD-A2-0121-[]
ASD-A2-0221-[]

ASD-A2-0421-]

ASD-A2-0721-[]

ASD-A2-1021-[]
ASD-A2-1521-[]

ASD-A2-2023-[]

ASD-A2-3023-1]

ASD-A2-4523-[]
ASD-A2-5523-[]

ASD-A2-7523-]

ASD-A2-1B23-L1]

ASD-A2-1F23-[]

IEmRNOTE|

0.13 (AWG26)

10 core (4 pair)

UL2464 3m (9.84ft.)

1) Please use shielded twisted-pair cable for encoder wiring so as to reduce the interference of

the noise.

2)  The shield should connect to the © phase of SHIELD.

3) Please follow the Selection of Wire Rod when wiring in order to avoid the danger it may occur.

4) Box, (L) at the end of the servo drive model represents the model code of ASDA-A2. Please
refer to the model information of the product you purchased.

5) (4), in servo motor model represents encoder type. /A= 1: incremental type, 20-bit; /A= 2:
incremental type, 17, bit; /A = 3: 2500 ppr; /A= A: absolute type.

6) Box, (0O) in servo motor model represents brake or keyway / oil seal.

Revision July, 2015

3-13




Chapter 3 Wiring

ASDA-A2

3.2 Connections - 400V series

3.2.1 Connecting to Peripheral Devices

750W~15kW Three-phase 380~480V+10%

|No Fuse Breaker (NFB)

Installing a NFB can prevent excessive
current may arise due to short-circuit or
flow when power on and off, so as to
avoid the damage on the servodrive.

Power

DC24V+10%

Electromagnetic
Contactor (MC)

If an alarm occurs, using ALARM
digital output can control
electromagnetic contactor and cut off
the power of the servo drive.

Host Controller

Regenerative

It can connect to Delta PLC controller
or other brands of NC controllers.

Resistor (Option)

P oo
—_— )

ooao
)

DC24Vv

—O0C

The retumed regenerative power

P.D,C

Terminal Black Module
4 (ASD-BM-50A) (Option)

generated when braking may result in

,DCOV

50pin

damage. Thus, external resistor is
recommended. Connect the extemal
resistor to P and C, and ensure an
open circuit between P and D. When
applying intemal resistor, ensure the
circuit is close between P and D, and
the circuit is open between P and C.

CN1 I/0
Connector

—

| CN5 Connector (Option) |

azo

For full-closed loop or linear scale connection

block

Transmit the signal from CN1

to the contraller via this
module.

[NNNRENEE]

-

CN3 Connector

(Option)

NG

CN5: For ASDA-A2-L,-M, and -U (Please refer

to the description of section 1.2.2
CNG6 Connector (Option)

CNG6: For ASDA-A2-M (Please refer to
the description of section 1.2.2)

0l
-

CN2 Connector

CN7 Connector (Option) |

CN7: For ASDA-A2-U(Please refer to the

Use MODBUS
communication to
support RS-485/RS232

description of section 1.2.2)

|;| w@@@mp
[Olfeklebolelelo]
~NZO

Motor Power
Output

|CN4 Connector (Optjon)|

1. Connect to personal computer via USB cable

2. Use ASDA-SOFT for t
setting and control.

uning, parameter

3-14
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Installation Notes:
1. Check if the power and wiring among R, S, T and DC24V, DCOV are correct.

Please refer to Chapter 11 for Specifications. Make sure the input voltage is correct, or it might
damage the servo drive or danger may occur.

2. Check if the output terminal U, V, W of the servo motor is correctly wired. The incorrect wiring
may disable the operation of the motor or cause the malfunction.

3. When applying to the external regenerative resistor, the contact between P® and D should be
opened and the external regenerative resistor should connect to terminal P@ and C. When
applying to the internal regenerative resistor, the contact between P® and D should be closed
and the contact between P® and C should be opened.

4. When an alarm occurs or the system is in emergency stop status, use ALARM or WARN to
output and disconnect the power of magnetic contactor in order to disconnect the power of
servo drive.
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3.2.2 Connectors and Terminals of the Servo Drive

Terminal Signal

Name

Power input of the

DC24V, DCOV control circuit

R,S, T

U, Vv, W

FG (@)

P®,D,C,©

CN1
CN2
CN3
CN4

CN5

Power input of the
main circuit

Motor cable

Regenerative
resistor terminal or
braking unit

Ground terminal

I/O connector
(Option)

Connector (Option)

Connector (Option)

USB connector
(Type B) (Option)

Connector (Option)

Description

Connect to single-phase AC power (select the
appropriate voltage specification according to the
product )

Connect to three-phase AC power (select the
appropriate voltage specification according to the
product)

Connect to servo motor

TSe;nTLnoaI“ Wire Color Description
U Red Three-phase main
\% White power cable of the
W Black motor
Connect to the
Fe(D) Green grounding D of the

servo drive.

The contact between P® and D end
Internal resistor |should be closed; contact between P@®
and C end should be opened.

Connect P®, C ends to the resistor
and the contact between P® and D
end should be opened.

P® and P® of the brake unit should

connect to P® and PO respectively.

The contact between P® and D and

P® and C should be opened. (N
External terminal is built in L1C, L2C,® and
braking unit R,S,T)

P ®: Connect (+) terminal of V_BUS

voltage.

©: Connect to (-) terminal of
V_BUS voltage.

Connect to the ground wire of the power and the servo
motor.

External
resistor

Connect to the host controller, please refer to Section
3.4.

Connect to the encoder of the motor, please refer to
Section 3.5.

Connect to RS-485 or RS-232, please refer to Section
3.6

Connect to personal computer (PC or NOTEBOOK),
please refer to Section 3.7

Connect to linear scale or encoder for full-closed loop
and motor feedback. Please refer to Section 3.8.

3-16
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CANopen RJ45 connector, please refer to Section 3.9
CN6 connector (Option)

Extension DI Extension DI connector. Please refer to 3.10.
CN7 connector (Option)
CNS Battery connector Connector for absolute type of battery box

Pay special attention to the followings when wiring:

1. When the power is cutoff, do not touch R, S, T and U, V, W since the capacitance inside the
servo drive still contains huge amount of electric charge. Wait until the charging light is off.

2. Separate R, S, T and U, V, W from the other wires. The interval should be at least 30 cm (11.8
inches).

3. If the wire of encoder CN2 or CN5 connecter is not long enough, please use shielded twisted-
pair cable which cannot exceed 20 meters (65.62 inches). If it exceeds 20 meters, please
choose the bigger wire diameter of signal cable to ensure it will not cause signal fading. As for
the encoder wiring specification of 20-meter-long cable, please use AWG26 of wire size and
metal braided shield twisted-pair cable which complies with the standard of UL 2464.

4. When using CANopen, please use the standard shielded twisted-pair cables to ensure the
communication quality.

5. When selecting the wire rod, please refer to Section 3.2.6.

6. Do not install the plug-in capacitance in servo drive. It might burn out the soft-start resistance
and danger will occur.
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3.2.3 Wiring Method

The wiring method of 400V servo drive is divided into single-phase and three-phase. In the
diagram below, Power On is contact a, Power Off and ALRM_RY are contact b. MC is the coil of
magnetic contactor and self-remaining power and is the contact of main power circuit.

B Wiring Method of Three-phase Power Supply (suitable for all series of 400 V servo drive)

%
“?}?‘)@ MCCB
. . Power Power
Noise Filter
o Off MC — ALRM_RY
= l»—m g—ﬂﬁ—%—ﬂh
MC SuP
uQ
v
WO
| R Servo Drive @ l:
_' S
4| T
CN1
S DO5+(28)
DC24V ALRM_RY “»
DCOV DO5-(27)
DC24V
Power
Supply
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3.2.4 Specification of Motor Power Cable

Motor Model

ECMA-J/A\06040S (400W)
ECMA-JA\08070S (750W)
ECMA-JA09070S (750W)
ECMA-J/A\0910CIS (1000W)

ECMA-J/\0604[1S (400W)
ECMA-JA080701S (750W)
ECMA-JA090701S (750W)
ECMA-J/A\091001S (1000W)
*[ : with brake

U, V, W/ Connector of Brake

Terminal Definition

ECMA-KA13050S (500W)

ECMA-LA13050S (500W)

ECMA-LA13080S (850W)

ECMA-MA130901S (900W)
ECMA-JA10100S (1000W)
ECMA-KA13100S (1000W)
ECMA-LA13130S (1300W)
ECMA-KA13150S (1500W)
ECMA-J/\10200JS (2000W)
ECMA-KA13200S (2000W)
ECMA-JA 1330004 (3000W)

ECMA-LA18300S (3000W)
ECMA-LA18450S (4500W)
ECMA-LA 185503 (5500W)
ECMA-LA 187503 (7500W)
ECMA-KA18200S (2000W)

Wiring u
Name (Red)
A 1

Vv
(White)

2
2

3106A-24-118

w CASE GROUND
(Black) (Green)

3 4

BRAKEL1
(Yellow)

BRAKE2
(Blue)

B 1
C F
D D

4 5
B E
F G

> O w
o I o

Revision July, 2015
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When selecting the wire rod, please choose 600V PVC cable and the length should not longer than
30m. If the length exceeds 30m, please take the received voltage into consideration when
selecting the wire size. Please refer to Section 3.1.6 for wire rod selection.

= NE

1) No polarity for brake coil, the wiring name is BRAKE1 & BRAKE?2.
2 ) Power for brake is DC24 V. Never share it with the power of control signal VDD.

3) Box, (4\) in servo motor model represents encoder type. /\= 1: incremental, 20-bit; A= 2:
incremental, 17-bit; A= 3: 2500 ppr; /A= A: absolute.

4) Box, (1J) in servo motor model represents brake or keyway / oil seal.
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3.2.5 Specification of Encoder Connector

Encoder Connection (Diagram 1):

Servo Drive
Gumm e
— 2
oY B~ ~
g I
. : . | CN2 Connector |
o " | |
= * '
L | |
o]l )™ o I
§ [l |
|| L R J
L] lmmn]]m |
i | |
!
(] |

=1

Quick Connector

Connector of Connector of
Encoder Cable  Encoder Cable
(Drive Side} (Motor Side)

Servo Motor

[@ Nlegg=l This diagram shows the connection between the servo drive and the motor
encoder. It is not drawn by the practical scale and specification will be different
according to the selected servo drive and motor model.

1) Please refer to the Section of Specification and Definition of Encoder

Connector.

2) Please refer to Section 3.5 CN2 Connector.

Motor Model

ECMA-J/A\06040S (400W)
ECMA-JA08070JS (750W)
ECMA-JA09070S (750W)
ECMA-JA09100JS (1000W)

= = =
5'2'&% — 0 «— 5‘2'&]
8)[5/(2 iew from iew from [J
HaR|| Vthis sfide ~— \ihis sfirde [%l(%l%

= =

Connector of Encoder Cable
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Encoder Connection (Diagram 2):

Servo Drive

ABomm P

CN2 Connector:
I
Voo
- o !
=
| <) |
Military
Connector

e}
~Z0

Do)
=RlEE—1

\

|

|

|

|

|

~

Connector of
| Encoder Cable

/

Servo Motor

[@ Nlegg=l This diagram shows the connection between the servo drive and the motor
encoder. It is not drawn by the practical scale and specification will be different
according to the selected servo drive and motor model.

Please refer to Section 3.5, CN2 Connector.

Motor Model Connector of Encoder Cable

ECMA-KA1305L1S (500W) pi Terminal
in ermina

ECMA-LA13050L1S (S00W) No. Identification Sl
ECMA-LA13080IS (850W) A s Blue
ECMA-MA13090JS (900W) Blue
ECMA-JA10100S (1000W) B T- Black
ECMA-KA131007S (1000W) < pessy  RedRed
ECMA-LA13130JS (1300W) &White
ECMA-KA131501S (1500W) = | oND ng&
ECMA-JA10200]S (2000W) White
ECMA-K/A\13200S (2000W) Mﬁ;gg’*;?}f:ftor L BRAID

SHIELD

ECMA-JA 133004 (3000W)
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Please select shielded multi-core and the shielded cable should connect to the SHIELD end.

Please refer to the description of Section 3.1.6.

(=) MeiiE

1) Box, (A) in servo motor model represents encoder type. /A= 1:

incremental, 20-bit; A= 2: incremental, 17-bit; /A= 3: 2500 ppr; A= A:

absolute

3.2.6 Selection of Wiring Rod

Servo Drive and corresponding Servo

2) Box, (LJ) in servo motor model represents brake or keyway / oil seal.

Power Wiring - Wire Diameter mm?® (AWG)

Motor DC24V,DCOV  R,S,T U, V,W P®, C
ECMA-JA06040S
ECMA-J/\08070JS
1.3 0.82 0.82 21
ASD-A2-0743-01 ECMA-JA090701S (AWGL6) AWG1S) | (AWGIS) | (AWG14)
ECMA-KA130501S
ECMA-LA130501S
ECMA-JA09100]S
ASD-A2-1043-01 ECMA-KA131001S
ECMA-LA130801S
ECMA-JA10100S
ECMA-KA131501S
ASD-A2-1643-1] 1.3 0.82 1.3 21
ECMA-MA130901S (AWG16) (AWG18) | (AWG16) (AWG14)
ECMA-LA13130S
ECMA-JA102000S
ASD-A2-2043-01 ECMA-KA132007S
ECMA-K/\182001S
ECMA-LA183001S
RSO ASE0AS 1.3 1.3 1.3 21
ECMA-J/\133014 (AWG16) (AWG16) (AWG16) (AWG14)
ASD-A2-4543-11 ECMA-LA184501S 13 21 3.3 3.3
ASD-A2-5543-11 ECMA-LA 185513 (AWG16) (AWG14) (AWG12) (AWG12)
1.3 3.3 5.3 3.3
ASD-A2-7543-11 ECMA-LA1875013 (AWGL6) AWG12) | (AWG10) | (AWG12)
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Encoder Wiring - Wire Diameter mm?® (AWG)

Servo Drive Model

Size Number Specification Standard Length
ASD-A2-0743-]
ASD-A2-1043-]
ASD-A2-1543-[]
ASD-A2-2043-[1
0.13 (AWG26) @ 10 core (4 pair) uL2464 3m (9.84ft.)

ASD-A2-3043-[1]
ASD-A2-4543-[]
ASD-A2-5543-[]
ASD-A2-7543-[]

|mgNOTE

1) Box, (O) at the end of the servo drive model represents the model code of ASDA-A2. Please
refer to the model information of the product you purchased.

2) (X)), in servo motor model represents encoder type. /A= 1: incremental type, 20-bit; A= 2:
incremental type, 17, bit; A= 3: 2500 ppr; /A= A: absolute type.

3) Box, () in servo motor model represents brake or keyway / oil seal.

4) Please use shielded twisted-pair cable for encoder wiring so as to reduce the interference of
the noise.

5) The shield should connect to the © phase of SHIELD.
6) Please follow the Selection of Wire Rod when wiring in order to avoid the danger it may occur.
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3.3 Basic Wiring
3.3.1 220V series

B 200W (included) or models below (without built-in regenerative resistor)

Connect to external
regenerative resistor

Power [
1-phase/3-phase Ir """" |
200~230V | |
@ P® D (')C Servo Drive
N1 O
* — |
| |
-~ 3 ! I
5 - I — — | Servo
s | | U
@ = | Motor
£ + 53l | 9
Qg o \
[} C =
o v %o: : \f‘ ©
ARE |
H H L |
| | 3
o 0— - W 8 S S T | 5
Encoder
g 115V
8 > +5v 4
£ +3.3V
8 +24V GATE |
Protection DRIVE [T
Circuit
- Position —» Speed |—»{ Current ||
External Speed —» ”| AD Control Control Control PWM
External Torque —] » —‘ A A I_> A A ’_' A A
Position Pulse —| < Trren
. _ Signal AD €
Digital Input —» o < Processin
Encoder Signal Z W
A B, Z Output < Encoder —
Signal |- >
Digital Output €— [ Procesaing | ﬂ@_
LAAZ ] ¢
Analog Monitor €—— %
Output Displa &
[ l€ psp —NcpPLD > e g
Serial Data A O O O
Communicati0n4_>| CN3 |¢ > Bus Moce A s "—ENs
RS-232/RS-485 — A AR A O O O Full-Closed
CHARGE W  SET Loop
use | CN4 |e— USBUART I N7 | Extension
Digital Input
Reserved | CN8 »| CN6& CANopen

CN9 | Reserved

Y
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B 400W ~ 4.5 kW models (with built-in regenerative resistor)
Connect to external
Power
400W~1kW single-/3-phase 200~230V
2kW~4 5kW 3-phase 200~230V
m 750W~4.5kW models
o
N1
{ | E ;
R | [ +12V
N\ : | |
I o3 g Ied —u — A
S & & 2 | | Servo
g8 g U
2o o z! | Motor
N\ T( 3¢ g & |
s 2 — '\{f
'% | 4 |
" H H H | ol
@ N | | >
} | o—
O) M N e N it @
Encoder
L1c +15V
O 3
+5V
L2c L +33V
= +24V GATE |.
% Protection DRIVE B
—;e Circuit
-t === == ===~~~ —° —-——
| 5 [
q Position —» Speed [ Current |—)p
External speed > ~| AD : control control control PWM :
External Torque —» > —‘ | A A I_> A A r y A |
|
Position pulse —p < ; Current |
I L _ signal A/D
Digital input —p o : rocessin <_:_
< | '
AB,Z output < < | hd Encoder |
Digital output <€— < L 1 e <—o—>|| CN2 ]1—
AAAZ
Analog monitor | I ettt 22— —!
output : | 5
| Iy Display 8
AD DSP (————NCPLD| |~ g
| < | 5
Serial | DBit: | O O O
communication4—>| CE(———}—» : Moo A ST "—E:NS
RS-232/RS-485 vy vy 2% 1 | O O O Fullclosed
= B |- —— |cHARGE W SET loop
uUsB | CN4 |&— USBUART o7 | Extension
DI
Reserved | CN8 »| CN6 CANopen
» CN9 | Reserved
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B 5.5kW to 15kW models (with built-in fan but no regene

Connect to external
regenerative resistor

"""" 11kW and 15kW models

Power [
)| donot have D contact

5.5kW~15kW 3-phase 200~230V I

rative resistor)

[
m P® D IC Servo Drive 5.5kW~15kW models
o
= © O
—F |
| | +12V
*— 32 : |
£ = — — | Servo
el 5 | ' U M
& S | | @ otor
B + o5 |
§ I 25 —A\N OY
S [
o« L L L |
| |
o O (N DN S A O | =
Encoder
L1c 5 B +15V
* =
T &> +sv 1
L2c 5 Zp £ +3.3V
|_ 8 |— +2av GATE |
)
@ Protection DRIVE
— Circuit
- Position —»{ Speed [ Current |—p
External Speed —> ~| AD Control Control Control PWM
External Torque — » —‘ A A I_> A A r A A
Position Pulse —| < Trrent
- _ Signal AD |¢-
Digital Input —| o < Processin
Encoder Signal Z
A, B, Z Output < hd Encoder
. B, < _ —
Digital Output «— |« promaing | ¢ ﬂ@‘_
YVY ] ¢
Analog Monitor <€— 2
Output ] 3
- Display =
[ AD |e psp (————)cpPD| [ 8
P £
Serial DBit: B O 9 O -
Communication CN3 |« > MODE SHIFT "—E’\B
RS-232/RS-485 > o e VYV ’Vy O O O Full-Closed
CHARGE W SET Loop
use | CN4 |&— USBUART I o7 ] Extension
Digital Input
Reserved | CN8 »( CN6 | CANopen
» CN9 | Reserved
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3.3.2 400V series

B 750W to 1.5kW models (with built-in regenerative resistor and fan)

Connect to external
regenerative resistor

Power
3-phase 380~480V +10%, DC24V +10%

i 750W and above models
'~ Servo Drive

+12V

U Motor

|
|
|
r — ! : Servo
1
|

Circuit

Rectifier Circuit

-—i—m—:—.
Regeneration
©
<

|
H H H :
|
@ () ’ D +—=———F+———1 = | @
Encoder
+15V
ooy f
Supply +3.3V
+24V GATE |
Protection DRIVE
Circuit
N Position Speed Current
External Speed ) A/D Control Control Control PWM
External Torque —] —| A 4 A A 4 4
Position Pulse —»] < —] e
Digital Input —»{ [« Signal AD €
Encoder Signal =3
A, B, Z Output < Encoder

A

Signal J_C@(—
Processing
v

Digital Output €—
YYY

Analog Monitor ¢— %

Output 3

o Display 5

N
II AD '|< psp f————NcpPp| [~ B
—
Serial DBata o O O
Communication4_>| CN3 I: > us MODE A SHIFT 0—@
RS-232/RS-485 WYY Y'Y O O O Full-Closed
CHARGE W  SET Loop

use | CN4 |e—{ USBUART | [on7 ] Extension
Digital Input

Reserved | CN8 |

Y

CN6 CANopen

CN9 Reserved

A 4
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B 2kW to 7.5kW models (with built-in fan but no regenerative resistor)

Connect to external

Power regenerative resistor
3-phase 380~480V +10%, DC24V +10% Ir e ]
| |
~N P@® D IC Servo Drive 750W and above models
77 | 8-&
| | +12V
§ | |
5 I r r ' Servo
pu 5 | ' U Mot
2 ; Qo
= =
5 2 8l T \{ O
a4 @ 3 q I
& w
€ | L - :
| | b
© 0 L 5
Encoder
DC24V, - +15V
DC24V © N x
Power +|e
Supply DCOV ® Zp ,g +3.3V
3 +24V GATE |,
@ ) Protection DRIVE
— Circuit
N Position |—» Speed }—»| Current |—p
External Speed — AID Control Control Control PWM
External Torque — » —‘ A I_> A ’_' A 4
Position Pulse —» < —] Trren
Digital Input —»] o € Signal AD |-
Encoder Signal gl
A, B, Z Output < i Encoder
L. > Signal <« ‘I C[\EF—
Digital Output <€—] ¢ Processing g
YVVY ]
Analog Monitor ¢—] <@
<
Output 3
- Display =
I l« ——Ncpo| |7 ]
1 A/ID <€ DSP ————/ - 5
Serial Data O O O
Communication HE[\B l¢ > Bus MODE A  SHIFT "—EN
RS-232/RS-485 — v y o O O Full-Closed
CHARGE W  SET Loop
use | CN4 |e—{ UsBUART | Extension
Digital Input
Reserved | CN8 | CANopen
Reserved
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3.4 1/0 Signal (CN1) Connection
3.4.1 1/0 Signal (CN1) Connector Terminal Layout

In order to have a more flexible communication with the master, 5 programmable Digital Outputs
(DO) and 8 programmable Digital Inputs (DI) are provided. The setting of 8 digital inputs and 5
digital outputs of each axis are parameter P2-10~P2-17 and parameter P2-18~P2-22 respectively.
In addition, the differential output encoder signal, A+, A-, B+, B-, Z+ and Z-, input of analog torque
command, analog speed/position command and pulse position command are also provided. The
followings are the pin diagrams.

=20

=
HH
O

CN1 Connector (female)

< View from
-. this side

I
e

26 [DO4-] [DO5+] [ DI8- | [ DI6- ] [ DI3- | [SIGN] [Hpuse | [/HSIGN] [V_REF] [GND | [HsiGN] [[OCZ | [ Oz ]50

27[DO5- | [mPuse] [ DI7- | [ DI5- | [puums] [/SIGN] [puume] [/Puse] [Puise] [COM-] [COM-] [COM-] 49

1[DO4+| [DO3+] [DO2+] [DO1+] [ DIi1- | [com+] [GND | [mon2] [VDD ] [GND] [ OA ] [/OB ] [ OB |25

2[DO3-] [DO2-] [DO1-] [D4 | [Di2- ] [GND] [ NC | [moNL] [T_REF] [VCC ] [/OA ] [/OZ ] 24

The rear wiring terminal of CN1 connector
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1 |DO4+ |Digital output 26 |DO4- Digital output
2 |DO3- |Digital output 27 |DO5- Digital output
3 |DO3+ |Digital output 28 |DO5+ |Digital output
4 |DO2- |Digital output 29 |/HPULSE|High-speed
5 |DO2+ |Digital output position pulse | |30 |DI8- Digital input
¢)
6 |DO1- |Digital output 31 DI7- Digital input
7 |DO1+ |Digital output 32 |Dl6- Digital input
8 |[Dl4- Digital input 33 |DI5- Digital input
9 |DI1- |Digital input 34 |DI3- Digital input
10 |DI2- Digital input 35 |PULL Pulse applied
11 |COM+ |Power input HI_S power (SIGN) | |36 |SIGN  |Position sign
(12~24V) (SIGN) )
12 |GND |Analog input 37 |/SIGN Position sign
signal ground - ) .
13 |[GND |Analog input 38 |HPULSE High-speed
14 [NC No Connection signal ground | |39 |pyLL  |Pulse applied position pulse
HI_P Power (+)
15 [MON2 |Analog (PULSE) |(PULSE) 40 |/HSIGN [High-speed
monitor it i
16 |MON1 |Analog monitor 41 |/PULSE |Pulse input (-) position sign
output 2 )
output 1
17 VDD  [+24V power 42 |V_REF |Analog speed
18 |T_REF |Analog torque output (for 43 |PULSE |Pulse input (+) input (+)
external 1/0)
Input
19 |GND |Analog input 44 |GND Analog input
20 [VCC  [+12V power signal ground | |45 |coOM-  |VDD(24V) signal ground
output
P 21 [OA  |Encoder power 46 |HSIGN |High-speed
(for analog ground Lo
command) A pulse position sign
output (+)
22 [/OA Encoder 47 |COM- VDD(24V)
IA pulse output | 153 /0B |Encoder /B power 48 |0CZ  |Encoder Z
pulse ground pulse open-
24 [/0Z  |Encoder /z output 49 |COM-  |VDD(24V) collector output
ulse
P 25 |0B Encoder B power 50 |0Z Encoder Z
output pulse ground pulse line-
output driver output

(= NaE

connect it, or it may damage the servo drive.

NC means NO CONNECTION. This terminal is for internal use only. Do not

Revision July, 2015
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3.4.2 Signals Explanation of Connector CN1
The following details the signals listed in previous section:
General Signals
Wiring
. Pin . Method
Signal Function
9 No Hnctl (Refer to
3.4.3)
(1) The speed command of the motor is -10 V ~
+10 V which means the speed command is -
3000 ~ +3000 r/min (default). It can change
V_REF 42 the corresponding range via parameters. C1
Analog (2) The position command of the motor is -10 V
Command ~ +10 V which means the position command
(input) is -3 cycles ~ +3 cycles (default).
The torque command of the motor is -10 V ~ +10
T REF 18 V which means the rated torque command of - C1l
100 % ~ +100 %.
The operating state of the motor can be shown
Analog by analog voltage, such as speed and current.
Monitor MON1 16 This drive provides two channel outputs. Users co
MON2 15 can select the desired monitoring data via
(output) parameter P0-03. This signal is based on the
power ground.
Pasition pulse can be inputted by Line Driver C3/C4
PULSE 43 (single phase max. frequency 500KHz) or open-
/PULSE 41 |collector (single phase max. frequency 200
Position SIGN 36 KHz). Three kinds of command type can be
Pulse / selected via P1-00, CW pulse + CCW pulse,
(input) SIGN 37 pulse + direction, A pulse + B pulse. Cs/c4
PULLHI_P 39 \when position pulse uses open-collector, the
PULLHI_S 35 terminal should be connected to an external
applied power in order to pull high.
Position pulse can be inputted by Line Driver
(single phase max. frequency 500KHz) or open-
High- HPULSE 38 collector (single phase max. frequency 200
speed /HPULSE 29 KHz). Three kinds of command type can be
Position selected via P1-00, CW pulse + CCW pulse, C4-2
HSIGN 46 . .
Pulse / pulse + direction, A pulse + B pulse.
(input) HSIGN 40 \when position pulse uses open-collector, the
terminal should be connected to an external
applied power in order to pull high.
OA 21
/OA 22
" OB 25 . . .
Position Encoder signal output A, B, Z (Line Drive output) C13/C14
(output) 0z 50
102 24
0Cz 48 [Encoder signal output Z (Open-collector output) -

3-32

Revision July, 2015



ASDA-A2

Chapter 3 Wiring

VDD

COM+
COM-

Power

VCC

GND

Other NC

17

11
45
a7
49

20

12,
13,

19,
44

14

VDD is the +24 V power provided by the drive
and is for Digital Input (DI) and Digital Output
(DO) signal. The maximum current is 500 mA.

COM+ is the common input of Digital Input (DI)
and Digital Output (DO) voltage. When using
VDD, VDD should be connected to COM+. If not
using, it needs to apply the external power (+12
V ~ + 24 V). Its positive end should connect to
COM+ and the negative end should connect to
COM-.

VCC is the +12V power provided by the drive. It
is used for providing the simple analog
command (speed or torque command). The
maximum current is 100 mA.

VCC voltage is based on GND.

NO CONNECTION. This terminal is for internal
use only. Do not connect it, or it may damage
the servo drive.

There are numerous operation mode of this servo drive (please refer to Chapter 6.1). Each
operation mode needs different I/O signal. In order to use the terminal in a more efficient way, the
selection of I/O signal has to be programmable. That is to say, users can choose the desired
DI/DO signal to meet the demand. Basically, the default setting of DI/DO signal has already have
the appropriate function which can satisfy the demand of normal application.

Users have to select the operation mode based on the needs first (please refer to Chapter 6.1 for
the introduction of each mode) and refer to the following DI/DO table to know the corresponding
default setting of DI/DO signal and Pin No of the selected mode in order to conduct the wiring.

The table below lists the default setting of DI/DO signal function and pin No:

The explanation of DO signal default setting is as the followings.

Pin Wiring
DO Signal | Operation N Details Method
Name Mode (Refer to
+ | - 3.4.3)
When the servo drive applies to the power and no
SRDY ALL 7 6 alarm (ALRM) occurs in control circuit and motor
power circuit, this DO is ON.
SON N/A __ When the DI.SON is ON and the motor servo circuit
can operate smoothly, this DO is ON. C5/C6/C7/
When the motor speed is slower than the setting €8
ZSPD ALL 5|4 value of parameter P1-38, this DO is ON.
TSPD (eﬁlczle_ t o When the motor actual speed (r/min) is faster than
P the setting value of parameter P1-39, this DO is ON.
PT, PR)
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Pin Wiring
DO Signal | Operation NO- . Method
Details
Name Mode (Refer to
+ | - 3.4.3)
PT, PR,
PT-S, When the deviation between the motor command
TPOS PT-T, 1 |26|and actual position (PULSE) is smaller than the
PR-S, setting value of parameter P1-54, this DO is ON.
PR-T
TQL N/A - | - When torque is limiting, this DO is ON.
When the alarm occurs (except forward/reverse

ALRM ALL 2827 limit, emergency stop, communication error, under
voltage), this DO is ON.

BRKR ALL - | - |Control contact of brake.

HOME ALL 3 | 2 When homing is completed, this DO is ON.

oLW ALL - | - \When the overload level is reached, this DO is ON.
A warning occurs.

WARN ALL _ | _ When it is in the status of_foryvard/reverse limit,
emergency stop, communication error, under
voltage, this DO is ON.

OVF PT, PR - | - |Position command /feedback overflows
SNL (SCWL) PR - | - |Reverse software limit
SPL o
PR - | - |Forward software limit
(SCCwL) C5/C6/C7/
: - : C8
cmd OK PR __ The output of internal position command is
- completed.
CAP_OK PR - | - |CAPTURE procedure is completed.
MC OK PR o When DO.Cmd_OK and TPOS are ON, this DO is
- ON.
CAM AREA PR _ | The master position of E-CAM is inside the setting
- area.
When the deviation between the speed command

S CMP S, Sz - | - |and the feedback speed of the motor is smaller than
the setting value of parameter P1-47, this DO is ON.

SDO_0 ALL - | - |Output the status of bit00 of P4-06

SDO_1 ALL - | - |Output the status of bit01 of P4-06

SDO 2 ALL - | - |Output the status of bit02 of P4-06

SDO_3 ALL - | - |Output the status of bit03 of P4-06

SDO_4 ALL - | - |Output the status of bit04 of P4-06

SDO_5 ALL - | - |Output the status of bit05 of P4-06

SDO_6 ALL - | - |Output the status of bit06 of P4-06

SDO_7 ALL - | - |Output the status of bit07 of P4-06

SDO_8 ALL - | - |Output the status of bit08 of P4-06
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Pin Wiring
DO Signal | Operation NO- . Method
Name Mode Details (Refer to
+ |- 3.4.3)
SDO_9 ALL - | - |Output the status of bit09 of P4-06
SDO_A ALL - | - |Output the status of bit10 of P4-06
SDO_B ALL - | - |Output the status of bitl1l of P4-06
SDO_C ALL - | - Output the status of bit12 of P4-06 CS/(C::%/CW
SDO D ALL - | - |Output the status of bitl3 of P4-06
SDO_E ALL - | - |Output the status of bitl4 of P4-06
SDO_F ALL - | - |Output the status of bitl5 of P4-06

I=miinoTE

1)

pin 3 and 2 are TSPD.

For example, if the user selects PR mode, pin 3 and 2 are HOME. If the user selects S mode,

2 ) The unlisted Pin No means the signal is not the preset one. If users want to use it, parameters

need to be changed and set as the desired ones. Please refer to Section 3.4.4 for further

details.

The explanation of DI signal default setting is as the followings

Pin Wiring
DI Signal | Operation No Function Method
Name Mode ' (Refer to
3.4.3)
SON ALL 9 When DI'|s QN, the servo circuit will be activated and the
motor coil will generate current.
When the alarm (ALRM) occurs, this signal is used to
ARST ALL 33 |reset the servo drive and output the signal, Ready
(SRDY) again.
GAINUP ALL - |ltis for switching the controller gain.
CCLR PT,PR | 10 |ltis for clearing the deviation counter.
: . : co/cio/C
When this DI is ON and the motor speed is slower than 11
ZCLAMP ALL - |the setting of P1-38, the motor position will be locked /C12
when the signal is triggered.
CMDINV | PR, T, S i V\'/hen' this DI is ON, the motor will operate in the opposite
direction.
PR, In PR mode, the moment CTRG is ON (rising edge), save
CTRG PR-S, 10 |the position command selected by POS0~2 into the
controller and then trigger the command.
PR-T
TRQLM S, Sz 10 |ON means the torque limit command is effective.
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Pin Wiring
DI Signal | Operation . Method
No. Function
Name Mode (Refer to
3.4.3)
SPDLM T, Tz 10 |ON means the speed limit command is effective.
POSO 34 |In PR mode, the source of position command:
Position |POS | POS|POS |POS | POS Corresponding
POS1 8 command 5 4 3 2 1 FORE | RS parameter
POS2 - P1 o, 0|00 o0 0 T Pe-00
P6-01
POS3 -
P6-02
P2 o/ o] o |o0o]|o 1 T
POS4 P PR - P6-03
PR-S, N -
PR-T P50 110010 Po-98
P6-99
-00
P51 11001 1 i
POS5 - P7-01
P64 11111 1 T Pr-20
P7-27
STOP - - |Stop
SPDO 34 |The source of selecting speed command:
S sz SPD1 SPDO Command source Cc9/Cc10/
P’T-S’ 0 0 S mode is analog input; Sz mode is 0 C11/C12
SPDL |pg.g S,-T g |o 1 P1-09
1 0 P1-10
1 1 P1-11
TCMO 34 | The source of selecting torque command:
PT T T TCM1 TCMO Command source
P'T-’T Z 0 0 T mode is analog input; Tz mode is 0
TCM1 PR-T, S-T 8 0 1 P1-12
1 0 P1-13
1 1 P1-14
PT-S, Lo i
S-P PR-S 31 |Mode switching. OFF: Speed; ON: Position
S-T S-T 31 |Mode switching. OFF: Speed; ON: Torque
PT-T, L .
T-P PR.T 31 |Mode switching. OFF: Torque; ON: Position
When selecting PT-PR mode or the multi-mode, PT-PR-S,
users can select the source via this DI. When this DI is
PT-PR PT, PR " |OFF, it is in PT mode. When this DI is ON, it is in PR
mode.
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Pin Wiring
DI Signal | Operation . Method
No. Function
Name Mode (Refer to
3.4.3)
EMGS ALL 30 It is contact B ar_1d has to be ON frequently; otherwise the
alarm (ALRM) will occur.
PT, PR, S, Reverse inhibit limit (contact B) and has to be ON
NL(CWL) T,Sz, Tz 32 frequently; or the alarm (ALRM) will occur.
PL PT, PR, S, 31 Forward inhibit limit (contact B) and has to be ON
(CcwL) | T,Sz, Tz frequently; or the alarm (ALRM) will occur.
ORGP PR - |When Dl is ON, the drive will start homing.
In PR mode, it needs to search the origin. When this DI is
SHOM PR - |ON, the origin searching function is activated. (Please
refer to the setting of parameter P1-47.)
CAM PR _|E-cam engaging control (please refer to the setting of
value U and Z of P5-88.)
JOGU ALL i \Oll\i/rr;e(::?iégls Dl is ON, the motor JOG operates in forward
' co/Cc10/C
JOGD ALL _ |When this Dl is ON, the motor JOG operates in reverse 11
direction. /C12
EV1 PR - |Event trigger PR command
EV2 PR - |Event trigger PR command
EV3 PR - |Event trigger PR command
EV4 PR - |Event trigger PR command
PT, PR, . , .
GNUMO PT-S _ |Electronic gear ratio (numerator) selection O (Please refer
BR S to P2-60~P2-62 for gear ratio selection (numerator).)
PT, PR, . _ _
GNUML PT-S _ |Electronic gear ratio (numerator) selection 1 (Please refer
PR S to P2-60~P2-62 for gear ratio selection (numerator).)
INHP PT. PT-S _|In position mode, when this DI is ON, the external pulse

input command is not working.

The default setting of DI and DO in each operation mode is shown as the followings. Please note

that the following table neither detail the information as the previous one nor show the Pin number

of each signal. However, each operation mode is separated in different columns in order to avoid

the confusion.
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Table 3.1 Default Value of DI Input Function

DI , PT- PT- PR- PR-
Symbol Code Input Function PT PR S | T Sz |Tz s T s T S-T
SON 0x01 Servo On DI1 DI1|DI1|DI1 Di1|DI1|Di1|DI1 DI1 DI1|DI1
ARST 0x02 |Alarm Reset DI5 DI5 | DI5 | DI5 DI5 | DI5
GAINUP 0x03 |Gain switch
CCLR 0x04 Pulse clear DI2 DI2 DI2
ZCLAMP | 0x05 Zero speed CLAMP
CMDINV | 0x06 Thg input comr_nanc_l will
be in reverse direction.
Reserved | 0x07 |Reserved
CTRG  Oxog 'Mternal position DI2 DI2 DI2
command triggered
TRQLM 0x09 |Torque limit DI2 DI2
SPDLM 0x10 Speed limit DI2 DI2
POSO  ox11 'Nternal position DI3 DI3 DI3
command selection 0
POS1  Ox12 'nternal position DI4 DI4 DI4
command selection 1
POS?2 0x13 Internal position
command selection 2
POS3 OXIA Internal position
command selection 3
POS4 OX1B Internal position
command selection 4
POS5 Ox1C Internal position
command selection 5
STOP 0x46 Motor stops
SPDO ox14 SPeed command DI3 DI3 DI3 DI5 DI3
selection 0
SPD1 ox15 [SPeed command DI4 DI4 DI4 DI6 DI4
selection 1
TCMO  Ox1e !orque command DI3 DI3 DI3 DI3 DI5 DIS
selection 0
TCM1  ox17 lorque command DI4 DI4 DI4 DI4 DI6 DI6
selection 1
Mode switch between
S-P 0x18 |speed and position DI7 DI7
command
Mode switch between
S-T 0x19 |speed and torque DI7
command
T-P 0x20 Mode switch between DI7 DI7
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DI . PT- PT- PR- PR-
Symbol Code Input Function PT PR S | T Sz |Tz s T s T S-T
torque and position
command
Switch between PT
PT-PR OX2B 2nd PR command
EMGS 0x21 |Emergency stop DI8 DI8 DI8 | DI8 | DI8 DI8 DI8 | DI8 DI8|DI8 DI8
NL(CWL) | 0x22 |Reverse inhibit limit DI6 DI6 | DI6 DI6 DI6 DI6
PL(CCWL) | 0x23 Forward inhibit limit DI7 DI7 DI7 DI7 |DI7 |DI7
ORGP 0x24 Orlgl_nal point of
homing
SHOM 0x27 Homing is activated
CAM 0x36 |E-Cam engaged
JOGU 0x37 |Forward JOG input
JOGD 0x38 Reverse JOG input
Event trigger PR
command #1(refer to
EV1 039 the setting of P5-98,
P5-99)
Event trigger PR
command #2 (refer to
EV2 Ox3A the setting of P5-98,
P5-99)
Event trigger PR
command #3 firmware
EVS  Ox3B 1,008 sub04 will be
provided afterwards)
Event trigger PR
command #4 (firmware
EV4 0x3C y1.008 subo4 will be
provided afterwards)
GNUMO Ox43 Electronic gear ratio
(numerator) selection 0
GNUML Oxd4 Electronic gear ratio
(numerator) selection 1
INHP 0x45 |Pulse input inhibit
[@ MO please refer to Section 3.4.1 for corresponding pin from DI1 ~ 8.
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Table 3.2 Default Value of DO Output Function
DO , PT- PT- PR- PR-
Symbol Code Output Function PT PR S T Sz Tz s T s | T S-T
SRDY 0x01 |Servo is ready DO1 DO1/DO1/DO1 DO1/DO1/DO1 DO1 DO1DO1 DO1
SON 0x02 Servo is On.
ZSPD 0x03 |Zero-speed reached D02 D0O2|D02/D0O2 D02/ D0O2/DO2 D02 D02 D02 DO2
TSPD | 0x04 E;:‘;;‘ the target DO3 D03 D03 DO3 DO3 DO3 DO3 DO3 DO3
TPOS  Oxo5 Reach the target DO4 DO4 DO4/ D04 DO4|DO4 DO4
position
TQL 0x06 Torque limit
ALRM 0x07 |Servo alarm DO5 DO5 DO5|DO5 DO5|/DO5 DO5 DO5 D05 DO5|DO5
BRKR 0x08 Brake DO4|/D0O4 /D04 DO4
HOME 0x09 Homing complete DO3 /D03
OLW 0x10 Early warning for
overload
WARN 0x11 Servo warning
Position command
OVF Ox12 /feedback overflows
SNL Reverse software limit
0x13
(SCWL)
SPL Forward software limit
0x14
(SCCWL)
Internal position
Cmd_OK | 0x15 lcommand is
completed
CAP OK  0x16 Capture procedure is
- completed
MC OK | Ox17 Servo procedure is
- completed
Master position area
CAM_AREA 0x18 of E-CAM
SP_OK | 0x19 Target speed reached
Output the status of
SDO_0  0x30 160 of P4-06
Output the status of
SDO_L  Ox31 61 of P4-06
Output the status of
SDO_2  0x32 65 of P4-06
Output the status of
SDO_3  0x33 163 of P4-06
Output the status of
SDO_4 034 04 of P4-06
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il C?)ge Output Function ~ PT | PR Sz | Tz P;—- P;-- PSI?- PTR- S-T
D05 05 QUL S

oo oon QU

0.1 037 G 35

w00 on QU

w05 o B

D0.A 09 QB 5o

soo.s  ow QUL B

0. 0c QUL SE

o000 QUL

SDO_E | Ox3E gtlltzugftgi_sggtus of

so0.r o QUL

[@ Please refer to Section 3.4.1 for corresponding pin from DOL to 5.
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ASDA-A2

3.4.3 Wiring Diagrams (CN1)

The valid voltage of speed analog command and torque analog command is between -10V and

+10V. The command value can be set via relevant parameters. The input impedance is 10KQ.

C1: Speed, Input of Torque Analog Command

Controller Servo Drive
10k}
42 V-REF
10k 7 |(18 T-REF )
- —+——
10V L
Lo
L
1 lyseno
Y l
SG
C2: Analog Monitor Output MON1 ,MON2
Servo Drive Controller
Max. *8V
Output 1mA
24kQ)
MON1 16 \ 8k()
(MON2 15)] [
i [ 8V
1 : : Full scale
LGND‘H |
NV
SG
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Pulse command can be input by the way of open-collector or Line driver. The maximum input pulse

of Line driver is 500 kpps and 200 kpps for open-collector.

Controller

Pull-hi_S

C3-1: The source of pulse input is open-collector NPN equipment which applies the internal
power of the servo drive.

Servo Drive

VDD

/SIGN | 37

DC24v

Approx.

The max. input pulse

51Q

/PULSE | 41

1
L |
Approx. .
1KQ The max. input pulse

frequency is 200 Kpps

Fr=—————=- ki

510

SR R I E—

[N RN i |

Controller

C3-2: The source of pulse input is open-collector PNP equipment which applies the internal
power of the servo drive.

S

SG

Servo Drive
DC24v
VDD 17 .
The max. input pulse
frequency is 200Kpps
PULSE 143 512 i !
! |
| ~Na |
! 510 i K '
. /PULSE 141 2112 I '
| | C | | | :
0t L ______
: : The max. input pulse
po ! frequency is 200Kpps
1 |slcNlss 510 T !
T | |_.;,r \ | S | |
k / 1KQ [ N |
Q R
IsieNlar 2182 ! !
L |
COM-T45

[@ NS Resistor of 1KQ(1w) has to be connected.
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WARNING

power.

WARNING

power.

Controller

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

C3-3: The source of pulse input is open-collector NPN equipment and applies the external

Servo Drive
Pull-hi_S |35
J_ ApProx.
— DC24Vv 1KQ The max. input pulse

/SIGN | 37

frequency is 200Kpps

510

/PULSE | 41

Approx.

The max. input pulse
1KQ frequency is 200Kpps
r

—————— a

Controller

)

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

.

1

\

C3-4: The source of pulse input is open-collector PNP equipment and applies the external

Servo Drive

The max. input pulse

SG

+
[ — 24V
: : - 510 frequency is 200Kpps
L | —  PULSE 43 o134 :' """" \
* |
[ 1KY | N |
[ 510 : ~ |
o /PULSE |41 912° i :
_______ |
[
[ The max. input pulse
[ frequency is 200Kpps
[ T DY -2 1o
L — lsienlzss  51© . !
0 |_Q| J | | — | |
[ 1K™ |
| o DIV
\ | /s@r 37 /1 : :

[@ NOTE Resistor of 1KQ(1w) has to be connected.
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Controller

Servo Drive

C4-1. Pulse input (Line driver) can only apply to 5V power. Do not apply to 24V power.

Max. input pulse
frequency is

h 500Kpps
P SIGN | 36 510 - S0%Kpes_
[ T | :
[ |

| A
L ISIGN | 37 510 : !
[ I X :
[T T kbbb
: ' Max. input pulse
! : frequency is
b PULSE | 43 510 . _500Kpps
! T T : ]
[ |
| s YK
L) /PULSE | 41 510 ! !
! T

L ,

I

(.

WARNING

> This opto-isolator is one-way input, please be ensured the direction of
current of pulse input is correct.

Controller

C4-2: High-speed pulse input (Line driver) can only apply to 5V power. Do not apply to
24V power.

2

%

Servo Drive

) HSIGN] 46 2KQ
T | | S
b
b 1000
;o /HSIGN] 40 2KQ
| A —J
L
b
b
b
| |, HPULSH 38 2KQ
: T 19 |

|
b 100Q2
| ' | mpuLsH 29 [j 2KQ
[ N
\

13

GND

GND

> The high-speed pulse input interface of the servo drive is not the isolated
interface. In order to reduce the interference of the noise, it is suggested

WARNING

connected to each other.

that the terminal ground of the controller and the servo drive should be
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When the drive connects to inductive load, the diode has to be installed. (The permissible current
is under 40mA. The surge current is under 100mA.)

C5: Wiring of DO signal. The servo drive applies to the internal power and the resistor is
general load.

Servo Drive
DC24v

VDD |
DOXI (DOX+,DOX-) "17
X=1,2,3,4,5

R

DO1l (7,6) ? H
DO21 (5,4)
DO3l (3,2) DOX+ S
DO4l (1,26)
DO5l (28,27)

DOX-

COM-

45

C6: Wiring of DO signal. The servo drive applies to the internal power and the resistor is
inductive load.

Servo Drive
Ensure the polarity
(+, -) of Diode is
DC24v correct or it may
damage the drive.
VDD | /
DOXI (DOX+,DOX-) 17 b
X=1,2,3,4,5
p
DO1l (7,6) ? %
DO2l (5,4)
DO3I (3,2) DOX+ &
DO4l (1,26)
DOS5I (28,27) DOX-
COM-
45
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general load.

Servo Drive

C7: Wiring of DO signal. The servo drive applies to the external power and the resistor is

DOXI (DOX+,DOX-)

Do not connect
VDD and COM+

X=1,2,3,4,5
R
DOl (7,6) DC24V
DO2I (5,4) T
DO3l (3,2) DOX+ &
DO4l (1,26)
DO5I (28,27) DOX-

)
W/

Servo Drive

C8: Wiring of DO signal. The servo drive applies to the external power and the resistor is
inductive load.

Do not connect
VDD and COM+

DOXI (DOX+,DOX-)
X=1,2,34,5

DOl (7,6)
D02 (5,4)

Ensure the polarity (+, -)
of Diode is correct or it
may damage the drive.

— DC24v
DOX+ :

(

(
DO3l (3,2)

(

(

DO4I (1,26)
28,27)

D05l

N/
q

DOX- |
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Input signal via relay or open-collector transistor

NPN transistor, common emitter (E) mode (SINK mode)

the internal power.

C9: The wiring of DI. The servo drive applies to

Servo Drive

DC24v

Approx.

Approx.

iiiiiiiiii

,,,,,,,,,

iiiiiiiiii

,,,,,,,,,

C10: The wiring of DI. The servo drive
applies to the external power.

DC24v

Servo Drive

il

PNP transistor, common emitter (E) mode (SOURCE mode)

C11: The wiring of DI. The servo drive applies
to the internal power.

Servo Drive

DC24v
VDD

Approx.
4.7KQ

C12: The wiring of DI. The servo drive applies
to the external power.

DC24v

Servo Drive

-

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

WARNING
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C13: Encoder signal output (Line driver)

Servo Drive Max. output Controller
current is 20mA

AM26CS310 [ OA 21l R
:g /OA 22 @ /C>
1250
OB 25
/OB 23 |1] /C>
125Q
0z 50 _
:é\ /0Z 24 @ /C>
- 1250
I—»T SG

C14: Encoder signal output (Opto-isolator)

Servo Drive Max. output Controller
_current is 20mA
AMR6CS31Type  ()p o9 i
200Qx
vi] )
/OA 22 X
High speed
photocoupler
OB 25
200Qx
vi] -
/OB 23 h
High speed
photocoupler
0Z50
200Qx
1S
/0Z 24 X
N High speed
photocoupler
@ SG

C15: Encoder OCZ output (open-collector Z pulse output)

24V
Servo Drive

Max. Spec.

30V

100mA [ =N ‘I
|
YA
| |

0Cz48 I R
GND 13
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3.4.4 Dl and DO Signal Specified by Users

If the default setting of DI/DO signal cannot satisfy the need, self-set the DI/DO signal will do and
easy. The signal function of DI1 ~ 8, DI9 ~ DI13 and DO1 ~ 5 is determined by parameter P2-10 ~
P2-17 and parameter P2-18 ~ P2-22 respectively. Please refer to Chapter 7.2, which shown as the
following table. Enter DI or DO code in the corresponding parameter to setup DI/DO.

Signal Name Pin No CoF:respondlng Signal Name Pin No CEMESEEmAng
arameter Parameter
DI1- CN1-9 P2-10 DO1+ | CN1-7 P2.18
DIl2- CN1-10 P2-11 DO1- CN1-6
DI3- CN1-34 pP2-12 DO2+ | CN1-5 P2-19
Standard | Dl4- CN1-8 P2-13 DO2- CN1-4
DI DI5- CN1-33 P2-14 Standard DO3+ CN1-3 P2-20
Dl6- CN1-32 P2-15 DO DO3- CN1-2
DI7- CN1-31 P2-16 DO4+ | CN1-1 P2.91
DI18- CN1-30 P2-17 DO4- | CN1-26
EDI9 CN7-2 P2-36 DO5+ | CN1-28 P2.92
] EDI10 CN7-3 P2-37 DO5- | CN1-27
EXteDr‘IS'O” EDI11  CN7-4 P2-38
(optional) EDI12 CN7-5 P2-39
EDI13 CN7-6 P2-40
EDI14 CN7-7 P2-41

3.4.5 Application: Using CN1 Quick Connector for Wiring

ASD-IF-SC5020 CN1 quick connector is designed for easy wiring. It is applicable to ASDA-A2 and
ASDA-AZ2R series servo drive and can satisfy the demand of different DI/O application. It will be a
good choice for those who do not want to self-weld the wiring rods. The vibration will not lose the
leading wire due to the design of spring terminal blocks. It is rather convenient and fast when
wiring and under construction. 5 digital inputs, 4 digital outputs, pulse command inputs and Z
phase open-collector outputs are included.

Pin definition is as the following:

o
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J2
25,
PULL _HI_PS 11 _I_ 10 DO2+ 24
/{PULSE 12 9 DO+ z gee
— — 22 com-
PULSE 13 8 DI7- 2
/SIGN 14 7 DI4- 20, com-
TolGN  14) - GND 19 GND
SIGN 15 6 DI3- 18| | PULSE
ocZ 16 5  DI2- isle 7
_OLZ 18] I . 16 JPULSE
_GND _ 17] |4 bn- 15
DO4+ 18 3 COM- 14
-] — GND 13
DO3+ 19 2 COm+ GND 12 /SIGN
CN_GND 20 I 1 VDD Ccom+ i SIGN
| - DI2- 10 PULL_HI_PS
DI1- ¢ DI3-
Dl4- 8
DO+ 7
COM- 6 DI7-
DO2+ 5
COM- 4
DO3+ 3
COM- 2
DO4+ 1 com-
J2 J1
PIN Description PIN Description
1 VDD 17 VDD
2 COM+ 11 COM+
3 COM- 2,4,6,26,45,47 COM-
4 DI1- 9 DI1-
5 DIl2- 10 DI2-
6 DI3- 34 DI3-
7 DI4- 8 Dl4-
8 DI7- 31 DI7-
9 DO1+ 7 DO1+
10 DO2+ 5 DO2+
11 PULL_HI_PS 35 PULL_HI_PS
12 /PULSE 41 /PULSE
13 PULSE 43 PULSE
14 /SIGN 37 /SIGN
15 SIGN 36 SIGN
16 0ocCcz 48 (o] ey4
17 GND 12,13,19,44 GND
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J2 J1
PIN Description PIN Description
18 DO4+ 1 DO4+
19 DO3+ 3 DO3+
20 CN_GND 51,52 CN_GND
Example of wiring:
PULL_HI_PS Internal Wiring _ DO2+ —
/PULSE A DO1+ 211} pC24v
[3 ﬁt L External
PULSE 1 DI7- oo | power
Pulse Input Jt@ supply
(Line Driver) /SIGN Dl4- :—'—:
SIGN Max. output ] ! DI3- —=
current 3A dtz&=_< O O
ocz voltage 50V q DIz 1
Z phase Open }t@=_‘ i O O
Collector Signal GND | J f DI1. 5
1 DO4+ | S COM-
Internal 21{
power DO3+ L' L1 com+
supply Shield___ oy onp 24V —| VDD
cable -
Internal Wiring PLC Example
Sink mode
L PULL_HI_PS j ;— DO2+ L X1
/PULSE K DO1+ E %0 ]
< B [
PULSE DI7- =7
Open Collector K J:E [ S5 ]
Pulse Input C /SIGN Dl4- L
24G
Max. JL. E
SIGN 200KHz J DI3- oA
1:@ 24V
4
ocz J DI2-
E:’—ﬂ
GND d DI1-
E E=l—<l
DO4+ N COM- —
DO3+ —; p L1 com+
Shield CN GND 24V —] VDD
cable f - B

3-52 Revision July, 2015



ASDA-A2 Chapter 3 Wiring

Wiring and installation of CN1 quick connector:

Wiring:

Installation:
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3.5 CN2 Connector

The terminal block of the connector and pin number are as follows:

Encoder
CN2 Connector Connector
. . Connect to the Connect to
CN2Z on drive side servo drive the motor

:

= DPM —— Quick
I ﬁ o ° Connector
iz = ek
S :I Military
@) L Connector
m of
(A) CN2 Connector
(o)
CN2 rear
D +— view of the
View from
(o) this side
terminal block
(B) Encoder Connector
_ we—— o [[[;LZJIg]D ﬁ T 3] ILEJI%]]]
. 4][5](6] —> <« [6](5](4
t :[[[[I:l QUICk 7@5 View from View from 9 @W
m——l_ Connector ——— this side this side =~ T— T—D

Military
Connector

3106A-20-29S
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The definition of each signal is as follows:

Drive Connector Encoder Connector
Terminal . o Military Quick
PIN No. Symbol Function and Description Connector ~ Connector Color
Serial communication signal
5 i input / output (+) A 1 Blue
4 T Serial communication signal B 4 Blue & Black
input / output (-)
Red / Red &
14,16 +5V +5V power supply S 7 White
Black / Black
13,15 GND Power ground R 8 & White
Shell Shielding- Shielding L 9 -

About shielding and ground

The both sides of CN2 encoder cable are CN2 connector and encoder connector. Shielding and
ground conductor should be correctly connected to the corresponding pins so as to effectively
shield and ground.

The shielding procedures of CN2 encoder connector are as followings:

(1) Cut through the cable and expose the core
wire which covers the metal core wires with
shielding. The reserved core wire length
should be 20~30mm. Then, cover a 45mm
heat shrink tube on the cable.

(2) Spread the metal core wires with shielding
and turn it upside down in downward
direction. Ensure to follow the above table of
CN2 Terminal Signal Identification to connect
the pins one by one.
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(3) Leave a length of 5~10mm metal core wires
with shielding outside of the cable. The length
is about the width of the metal saddle. The
other unexposed wires of the cable should be
protected by heat shrink tube for good ground
contact.

(4) Install a metal saddle to fix the exposed metal
core wires. The metal saddle must completely
cover all the exposed metal core wires. The
extended sheet metal should be connected to
the metal part of the connector.

(5) Install the connector with shielding into the
plastic case as shown in the figure.

(6) Tighten the screws to complete a shielded
CN2 connector.
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3.6 Wiring of CN3 Connector
3.6.1 Layout of CN3 Connector

The servo drive connects to the personal computer via communication connector. The user can
operate the servo drive via MODBUS, PLC or HMI. There are two common communication
interfaces, RS-232 and RS-485. Both can be set via parameter P3-05. Among them, RS-232 is
more common. Its communication distance is about 15 meter. If the user selects RS-485, its
transmission distance is longer and supports more than one servo drives for connection.

CN3 Connector (female)

/_'\
6 4L 5
443
2401

PIN No. Signal Name Terminal Symbol Function and Description
1 Grounding GND + 5V connects to the signal terminal
) The drive transmits the data
2 RS 232 data RS-232_TX
ransmission The connector connects to RS-232 of PC
3 - - Reserved
) The drive receives the data
4 RS-232 daia RS-232 RX
receiving The connector connects to RS-232 of PC
RS-485 data The drive transmits the date to differential
5 transmission RS-485(+) terminal (+)
RS-485 data The drive transmits the date to differential
6 transmission RS-485() terminal (-)

[=> NGB

1) Please refer to Chapter 9, page 2 for the wiring of RS-485.

2) Two kinds of communication wire of IEEE1394 are commercially available. One of the internal
ground terminals (Pin 1) will short circuit with the shielding and will damage the drive. Do not

connect GND to the shielding.
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3.6.2 Connection between PC and Connector CN3

O1
0oy o
O3 2 AT
80 04| 3 4|23K1
@) Os
Drive
PC or Notebook CN3
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3.7 CN4 Serial Connector (USB)

CN4 is a serial connector which used to connect PC software and enhance the efficiency. The

transmission speed of USB can up to 1MB, that is to say PC Data Scope can obtain the correct

data in time.

(i

SEvA

4

C
N
4

CN4 Connector (female)

PIN No. Signal Name Function and Description
1 V bus DC +5V (external power supply)
2 D- Data-
3 D+ Data+
4 GND Ground
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3.8 CN5 Connector (Full-closed loop)

Connect to the external linear scale or encoder (A, B, Z) and form a full-closed loop with the servo.
In position mode, the pulse position command issued by the controller is based on the control loop
of the external linear scale. Please refer to Chapter 6.

O

ol Z )
o
0000O0

O

CN5 Connector (female)

Pin No. Signal Name T;;nTLnO?I Function and Description

1 /Z phase input Opt_/Z Linear scale /Z phase output

2 /B phase input Opt_/B Linear scale /B phase output

3 B phase input Opt_B Linear scale B phase output

4 A phase input Opt_A Linear scale A phase output

5 /A phase input Opt_/A Linear scale /A phase output

6 Encoder grounding GND Ground

7 Encoder grounding GND Ground

8 Encoder power +5V Linear scale 5V power

9 Z phase input Opt Z Linear scale Z phase output

(= NaE

1) It only supports AB phase signal and the encoder with 5 V.

2) Application of full-closed loop: It supports the encoder with highest resolution, 1280000 pulse
rev (Full-closed loop corresponds to the resolution of quadruple frequency when motor runs a
cycle.).
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3.9 CN6 Connector (CANopen)

Based on the standard of CANopen DS301 and DS402, CN6 uses the standard CAN interface to
implement position, torque and speed mode. It also can read or monitor the drive status.

The station number of CANopen is the same as RS-232/RS-485. All are set via parameter P3-00
and the transmission rate can up to 1 Mbps. It provides two sets of communication connectors, one
is for receiving and another one is for transmission, in order to connect more than one drives. The
last servo drive connects to termination resistor.

1
2
3
4
5 ]
| 6 ]
7
8 ]
c | —
N | 9
6 10
11
'\—l 12
13
14
15
16
CN6 Connector (female)

PIN No. Signal Name Function and Description
1,9 CAN_H CAN_H bus line (dominant high)
2,10 CAN_L CAN_H bus line (dominant low)
3,11 CAN_GND Ground/0OV/V -

4, 12 - Reserved
5,13 - Reserved
6, 14 - Reserved
7,15 CAN_GND Ground/0V/V -
8, 16 - Reserved
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PLC

Connect to the
terminal
resistance

It can support up to 127 axes

[@

The termination resistor is suggested to use 120 Q (Ohm) 0.25W or above.

2) The wiring method of concatenate more than one drives is based on two terminals of
CANopen. One is for receiving and another one is for transmission. And the servo drive
connects to the termination resistor. The wiring diagram of the termination resistor is shown as
the followings:

1 -
2 :3 o——%
3] -
40 120
5[ or 13
6 140
7 ] 150
8 ] 160
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3.10 Extension Digital Input Connector of CN7

A2 series servo drive provides additional extension DI on CN7 port. The function of this DI is
similar to the one on CN1. Users can define and program it according to the demand.

C[elelEle)

~NZz0)

ookl

CN7 Connector (female)

PIN No. Signal Name U Function Description
Symbol

*1 VDD 24V power COM+ \c/:ll:\)l? (24V) power supply, same as Pin 11 of
2 Extension DI9 EDI 9- Digital input DI9-

3 Extension DI10 EDI 10- Digital input DI10-

4 Extension DI11 EDI 11- Digital input DI11-

5 Extension DI12 EDI 12- Digital input DI12-

6 Extension DI13 EDI 13- Digital input DI13-

7 Extension D114 EDI 14- Digital input DI14-

> *1 Caution: Do not use dual power supply or it might damage the servo drive.
WARNING
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3.11 CN8 Connector of Battery Box

CNB8 connector on servo drive is the power supply for absolute battery box. Please refer to Chapter
12 for further information.

— U
CN8 —
CN8 Connector of Battery Box Connector

Pin Definition:

Pin No Connectorl Connector2
1 BAT+ BAT+
2 BAT- BAT-

[@ Nlejga Due to the different design of servo drive model, CN8 might have one or two
connectors, which however has the same pin definition.
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3.12 Standard Connection Example — 220V series

3.12.1 Position (PT) Control Mode

MCCB

Servo Drive
ASDA-A2 series

g MC
AC 200/230V —C | o—9 R o X4 ___
Three-phase*8 —o | o | S Regenerative
50/60Hz _JdTo L T D Resistor
e C Qre " ]
[©)] U Red
Llc v Whits Power Supply
L2c Black
W > i e —
CN1 @ Green 24y EMGS BRKR % Brake
/SIGN |37 | 1 777777 -
; SIGN 36 CN2 Encoder
Pulse Input 5 T+ Blue
(Line Driver) %1 /PULSE | 41 100 4 | T- | Blue/Black
[g PULSE | 43 s
1 -
+10vV — ko[ |¢— T-REF 18 o 9 N B i
GND 13 " 1416 Red/Red & gG Twisted-pair or
JHSIGN 40 g +5V ac%gf‘aec twisted-shield
13,15 ; cable
High-speed Ig HSIGN | 46 CN3 P White
Pulse Input
(Line Receiver) zlg /:F;Bt?é 2: 6 RS485-
. 5 | RS485+
V £ MON1 16
Twisted-pair or| 10KQ) i 4 | RS232_RX
twisted-shield 1o fir—| GND 121319 3
: DC 24V .
canle hd MON2 | 15 2 | RS232_TX
S¢ vDD | 17 T =
| 1 GND
-—| COM+ 11 CN7
COM-  |45.47.49 %3 ‘ 0 %6
SON s Di1 | 9 5 Eg:\gJ'
CCLR s o— DI2 10 3 EDILO
TCMO 6 o— DI3 34 2 EDIll-
TCM1 6o Di4 8 5 EDIL2
ARST o o— DIS 33 Py 6 EDII3
NLre.o— DI6 | 32 SEY T 7 Epna-
PL (o, 0— DI7 31 CNa
')
DO1+ 7
o —LKO @+ po1- | 6 2 | e
1 DO2+ 5 5 Lo, Please note:
zsPe LKQ@_ DO2- | 4 al )% *1  Please refer to C3 ~ C4 wiring
24V 1 CN5
—_— DO3+ 3 diagrams in section 3.4.3.
——|HoME]  15kQ 8 +5V . -
DO3- 2 2 OptA 2 Please refer to C3 ~ C4 wiring
DO4+ 1 diagrams in section 3.4.3.
TPOS| 15KQ 5 Opt /A N
] DO4- 26 3 Opt B *3  Please refer to C9 ~ C12 wiring
O DO5+ | 28 > Oopt /B diagrams (SINK / SOURCE mode)
— @_ DO5- 27 9 Opt Z in section 3.4.3.
A phase pulse : /?)AA ;; 1 opt /z *4  400W and below drives do not
oB o 6 GND provide built-in regenerative
B phase pulse OB 23 7 GND resistor.
Encoder oz 50 CN6 |CANopen  *5 The coil of brake has no polarity.
gﬂ;ﬁt Z phase pulse o o 1,9 CAN H *6 For extension digital inputs (DI)
2,10 | CANL connections (CN7 is an optional
3,11 |CAN GND art, not Delta standard supplied
Z phase open +—— OCZ 48 112 . 2
collector 1 GND 13 ’ - part.).
Mo, output 5,13 - *7  For USB connection. It is used to
current 50mA 6,14 - connect to personal computer or
voltage 30V 7,15 [CAN GND notebook.
8,16 ' *8 Single -phase connections are for

servo drives 1.5kW and below only.
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ASDA-A2

3.12.2 Position (PR) Control Mode

Servo Drive
MCCB MC ASDA-A2 series
AC 200/230 V —0 | o—p R b dF2_
*6 A I @ I
Three-phase 0 f S D Regenerative
50/60Hz —oTX 't T Resistor
i C Q- ]
[©) U Red
Lic v Whife Power Supply
L2c Black .
w e A
s Green 24V EiA(iS_B_?‘EF_g Brake
CN2 Encoder
5 | T+ Blue
4 T- Blue/Black
7 -
9 - ediRed & | 3 Twisted-pai
Red/Re SG wisted-pair or
14,16| +5v B_'gg{gg%r twisted-shield
CN1 10KQ 13,15/GND| & white cable
CN3
ilOV h— 1ok0 [ | €— T-REF 18
GND 13 | 10xQ 6 RS485-
’—&—@ »| MON1 | 16 > | RSA85+
Twisted-pair or | 10KQ GND | 121310 4 | RS232_RX
twisted-shield | 10k - DC 24V 3 -
cable Vv Py MON2 15 R
SG- vDD | 17 = =
[ 1 GND
Lt—| COM+ 11 CN7
COM- 45,47,49 *1 L 1 x4
SoONfs" o DiL | 9 i > Egl'\g'
CTRG 00— DI2 10 3 EDI0
POSO 6 0 DI3 34 2 EDIL
POS1 60— DI4 8
R 5 EDI12-
ARST O 00— DI5 33 6 EDIL3
NL o, o— DI6 32 7 EDI14
PL o 0— DI7 31 =
47K k. 4
EMGS .S > D8 | 30 = C:‘“ TR
DO1+ 7
T ASKO () T Do1- | 6 = 2 || DEEr
3 Data+
DO2+ 5
2P| 1Bk - 4 GND
LKL Doz | 4 ~—%
24V CN5
= {1 DO3+ 3
——|move| 1sko : 503 > -~ 8 +5V
— DO4+ | 1 ¢ o Opt Please note:
os| 18K -— 5 | Opt/A -
LKQ@_ DO4- | 26 4—5 3 Ot B *1 Please refer to C9 ~ C12 wiring
— DO5+ | 28 —<= > Op . diagrams (SINK / SOURCE
ALRMy 1.5KO @— DO5- | 27 j <—S§£ 5 O‘;)tt o mode) in section 3.4.3.
OA 21 <F *2  400W and below drives do not
A phase pulse 1 Opt 1z i, I R
/OA 22 6 GND provide built-in regenerative
OB 25 i
B phase pulse OB 23 7 GND resistor.
: gl . :
Encoder CN6 | CANopen 3 The coil of brake has no
:i 0z | 50 ﬁ, P :
glljtlsﬁt Z phase pulse 107 24 1,9 CANH polarity.
P 210 | CANL *4  For extension digital inputs (DI)
3,11 |CAN GND connections (CN7 is an
z pctl)allzit(());:en D gﬁg ii ?I 4,12 - optional part, not Delta
5,13 - standard supplied part.).
Max. output 6,14 - *5  For USB connection. It is used
current 50mA
voltage 30V 7,15 |CAN GND to connect to personal
8,16 - computer or notebook.

*6 Single -phase connections are
for servo drives 1.5kW and
below only.
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3.12.3 Speed Control Mode

Servo Drive

MCCB MC ASDA-A2 series
AC 200/230 V —0+0—-—| R
Three-phase*6 _o’:“ [} s
50/60Hz T . T
I I o
Lic
L2c
CNl 10KQ
R —
v o [je— ] VREF | @2 bS]
GND 44 10K
10V = 10xn |<: T-REF | 18 >
GND | 13 | '™
. _ I—E‘»—@ 41 MONL | 16
Twisted-pair or | 10KQ RS
twisted-shield [0 GND  |121319
cable L‘ﬁ’_@ 44— MON2 | 15 | bezw
SIG— VDD | 17 e
Lt—| COM+ 11
COM- 45,47,49 *1 L
SON e~ DIL 9 [T
TRQLM 6o DI2 10 [[reF—
SPDO 6 o— DI3 34 | [TTFEN
SPD1 0 o0— Dl4 8
ARST O o0— DI5 33
CWL 0, 00— DI6 32
CCWL o, 0/ DI7 31
EMGS .o~ DI8 | 30
DO1+ 7
SRDV% DO1- | 6
ZSPD D02+ 5
1.5KQ
[ DO2- 4
24V [t S BN
= {1 DO3+ 3
T |7 250 pos- | 2
DO4+ 1
BRKR-% DO4- | 26
DO5+ 28
ALRM 1.5KQ @_ DO5- 27 -—
A phase pulse:i /%'2 i;‘ j]_
B phase pulse:i oB 25 j]’
Encoder /OB 23
Pulse 2 oh | 0oz 50
Output phase puise /OZ 24
Z phase open +—— OCZ 48
collector «— GND 13 ?’

Max. output
current 50mA
voltage 30V

Pe O —— -
Regenerative
D Resistor
(lj Red ,_l
Whi Power Supply
\\//V Black e
@ Green 24V EMES— 55535_ § Brake
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 R
- - : s Twisted-pai
14,16/ +5v | PGS 1SS wistea-hieid
13,15|GND acWhit:C cable
CN3
6 | RS485-
5 | RS485+
4 | RS232_RX
3 -
2 | RS232_TX
1 GND
CN7
1 | com+ [**
2 EDI9-
3 EDI10-
4 EDI11-
5 EDI12-
6 EDI13-
7 EDI14-
CN4
1 | +5vDC |*5
2 Data-
3 Data+
4 GND
CN5
8 +5V Please note:
4 OptA *1 Please refer to C9 ~ C12 wiring
5 Opt /A diagrams (SINK / SOURCE
3 Opt B mode) in section 3.4.3.
2 Opt /B *2  400W and below drives do not
9 Opt Z provide built-in regenerative
1 Opt /Z resistor.
6 GND *3 The coil of brake has no polarity.
7 GND *4  For extension digital inputs (DI)
CN6 |CANopen connections (CN7 is an optional
19 | CANH part, not Delta standard supplied
2,10 | CANL part.).
3,11 |CANGND|  «5  Eor USB connection. It is used to
e - connect to personal computer or
e - notebook.
31‘51' CAN-GND *6 Single -phase connections are
8:16 - for servo drives 1.5kW and

below only.
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3.12.4 Torque Control Mode

Servo Drive
MCCB MC ASDA-A2 series
—0 | o—o R
AC 2001230V 1 . Po X2 ___
Three-phase 0 I S D Regenerative
50/60Hz _OT I} T Resistor
C —_——— —
@ U Red ,_l
Llc Vv Whife Power Supply
L2c
WoQEE | s e
@ Green 24V 2 PREL % Brake
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 -
CN1 lokes 9 - RedRed & | ;G Twisted-pair or
oV =— OD V-REE | 42 14,16| +5v vhite twisted-shield
10KQ
T WT 10KQ 1 13,15|GND White cable
I CN3
+10V = 1o I‘: T-REF | 18 6
GND 13 | K0 RS485-
N 5 RS485+
_ ) V a7 MON1 16
Twisted-pair or [ 10KQ i 4 | RS232_RX
twisted-shield e GND |121319 =
10KQ : DC 24V 3 -
cable MON2 15
Se 5 2 | rs232_Tx
. VDD 17 1 GND
Lt—| COM+ 11 CN7
COM-  |454749 *1 1 %4
SONF o DiL | 9 | = Eg:‘g*
SPDLM |so— DI2 10 5 ERE
TCMO 6o DI3 34 7 EDI1
TCM1 0 o0— Dl4 8 5 EDIL2
ARST |0 o0— DI5 33 6 EDIL3
Lo | o—
CWL 0o 0 DI6 32 7 EDIL4-
CCWL o 00— DI7 31
EMGS €. >— DI8 | 30 CN4 ‘s
1 +5V DC
SRDY C DO1+ ! 2 Data:
— bo1- 6 3 Data+
DO2+ 5
ZPD|  15KQ 4 GND
y DO2- | 4
24V | DOz | 4 | CN5
— {1 DO3+ 3
——[] 1sko C — > 8 +5V Please note:
— DO4+ 1 & OptA *1 Please refer to C9 ~ C12 wiring
T AKO @) poa | 26 5 | Opt/A diagrams (SINK / SOURCE mode)
— DO5+ | 28 2 OptB in section 3.4.3.
ALRMG 1.5KQ @— DO5- | 27 5 %ptt/ZB *2  400W and below drives do not
OA 21 P provide built-in regenerative
A phase pulse 1 Opt /2 .
/OA 22 6 GND resistor.
B phase pulse :i OB 25 j], = GND *3  The coil of brake has no polarity.
Egitl)sdeer /SZB 23 CN6 [CANopen 4 For extgnsion digitts\l inputs _(DI)
outnt | 2 phase puise :i ﬁ, 0 | Ea connections (CN7 is an optional
192 = 210| CANL part, not Delta standard supplied
3,11 |CAN GND part.).
z PC'LEI‘IZZ‘;?E" Sz e 4,12 R *5  For USB connection. It is used to
GND 13 513 - connect to personal computer or
Max. output 6,14 - notebook.
current 50mA . .
voltage 30V 7,15 |CAN GND *6 Single -phase connections are for
8,16 = servo drives 1.5kW and below
only.
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3.12.5 Communication Mode

Servo Drive

ASDA-A2 series

MCCB
Iy MC
AC200/230V | o— R
3-phase’S o | S
50/60Hz _QTC f T
O
Lic
L2¢c
CN1 DC 24V
-- VDD 17 j_
-—| COM+ -
COM- 45,47 49 *q
D | 9 |[miEy
D2 | 10 [ [TTA¥3L
DI3_ | 34 | [&¥3h,
Dl4 8 A
DI5 33 A2
Dl 32 LS
P&
DI7 31 p—
DI8 3¢
DO1+ 7
-—
DO1- | 6 _j <—5{
DO2+ 5 }
24y Do | & y 5€
e DO3+ 3
-—
T DO3- | 2 } -~ 5{
DO4+ 1
-—
DO4- | 26 j«— 5{
3 DO5S+ 28 5
Ay 18K G- Dos- | 27 j<— 5{
A phase OA 21 ﬁ—
differential signa IOA 22
B phase OB 25 ﬁ_
differential signal /OB 23
Encoder
pulse Z phase (074 50 ﬁ_
output differential signal 10Z 24
Z phase signal +—— OCZ 48
(open-collector) q——  GND 13
Max. output current 50mA
Voltage 30V
CN3
RS485- 6
RS485+ 5
RS232_RX | 4
- 3
RS232 TX | 2
GND 1

4 4 6

Pa -—-
D Regenerative
Resistor
c 1
u
v Power supply
w -
@ g Brake
CN2 Encoder
5 T+ Blue
4 i Blue/
U Black Twisted-pair or
7 - - twisted-shield
g - - cable
14,16] 45y [eRed | SG
13115 GND Black/
CN4
1 | +5vDC |*4
2 Data-
3 Data+
4 GND
CN5
8 +5V
4 Opt A
5 | Opt/A
3 Opt B
2 | opt/B
9 OptZ
1 | Optiz
6 GND
7 GND
CN6 CANopen (for ASDA-A2-M) CN6 DMCNET (for ASDA-A2-F)
1 | CANH \ 1 | DMCNET_1A \
2 | eaNL \ 2 | DMCNET_1B \
3 [CANGND | 3 | DMCNET 2A [
4 - | 2 — !
5 - i Data input 5 - } Data input
|
5 _ «—— 6 | DMCNET 2B | +——
7 |CANGND \ 7 - '
8 - \ 8 - \
9 | CANH \ 9 | DMCNET 1A |
10 | CANL \ 10 | DMCNET_1B |
11 |CAN GND —— 11 | DMCNET 2A | ——*
12 - } Data output 12 - }
13 - | 13 - | Data output
14 . > 14 | DMCNET 28 | ——>
15 [CANGND| | 15 = \
16 - ' 16 - '

Please note:

*1 Please refer to C9 ~ C12 wiring
diagrams (SINK / SOURCE mode)
in section 3.4.4.

*2 400W and below drives do not
provide built-in regenerative
resistor.

*3 The coil of brake has no polarity.

*4  For USB connection. It is used to
connect to personal computer or
notebook.

*5 Single -phase connections are for
servo drives 1.5kW and below only.

*6 A2-F only supports DMCNET

mode.
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3.13 Standard Connection Example — 400V series

3.13.1 Position (PT) Control Mode

MCCB

Servo Drive
ASDA-A2 series

L MC
—o lo—]
AC 380/480 V _Orh R
Three-phase 1© S
—0T0—| T
©
DC 24V 24\
Power
Supply ov
CN1
/SIGN 37
Pulse Input Ig SIGN 36
(Line Driver) * 1 JPULSE 41
10KQ
Ig PULSE | 43
+10v — wko[|*— T-REF 18
GND | 13 | '™
/HSIGN 40
High-speed Ig HSIGN 46
Pulse Input
(Line Receiver) [HPULSE | 29
Ig HPULSE | 38
Twisted-pair or | 10KQ) C\/ O 16
twisted-shield i GND  |121319
cable E%?—@ i— MON2 | 15
u £
sg VDD | 17
Lt—| COM+ 11
COM- |4547,49
SON |6~ DI1 9
CCLR "o~ DI2 | 10
TCMO 60— DI3 34
TCM1 (6 o0— Dl4 8
ARST 6" ©— DI5 | 33
NL o, o— DI6 32
PL o 0— DI7 31
EMGS . o— DI8 | 30
SRDY 1.5KQ : Dol_ 6
ZSPD — D02+ 5
1.5KQ
¢ DO2- 4
24V
— {1 DO3+ 3
_ HOME- 1.5KQ : DO3_ 2
TOLIKO () Do4- | 26
{1 DO5+ 28
ALRM 1.5KQ @_ DO5- 27
OA 21
A phase pulse JOA 2
OB 25 § |_
B phase pulse
Encoder /OB 23
Pulse
0oz
Output Z phase pulse o 22 j}’
Z phase open € OCZ 48
collector ~ ¢— GND 13

Max. output
current 50mA
Voltage 30V

Po OXt - ——
D Reg_enerative
Resistor
C Q---- ]
U Red
Whife Power Supply

\X/ Black P

Es Green 24V EEAES:_ B_i_'éF_ _% Brake
CN2 Encoder

5 | T+ Blue

4 T- Blue/Black

7 -

= = W ’ Twisted-pair or
14,16| +5v Whie s6 twisted-shield
13,15|GND acWhi:: cable
CN3

6 | RS485-

5 | RS485+

4 | RS232_RX

3 =

2 | RS232_TX

1 GND
CN7

1 | com+ [*®

2 EDI9-

3 EDI10-

4 EDI11-

5 EDI12-

6 EDI13-

7 EDI14-

CN4

1 | 45V DC [*7

2 Data-

3 Data+

4 GND
CN5

8 +5V

4 Opt A

5 Opt /A

3 OptB Please note:

2 Opt /B *1 Please refer to C3 ~ C4 wiring

9 optz diagrams in section 3.4.3.

1 Opt /Z *2 Please refer to C3 ~ C4 wiring

6 GND diagrams in section 3.4.3.

7 GND *3 Please refer to C9 ~ C12 wiring
CN6 [CANopen diagrams (SINK / SOURCE mode)
19 | CANH in section 3.4.3.

210 | CANL *4  4.5kW and below drives provide
3,11 |CAN GND built-in regenerative resistor.
4,12 - *5  The coil of brake has no polarity.
513 N *6 For extension digital inputs (DI)
6,14 - connections (CN7 is an optional
G0 JEnd e part, not Delta standard supplied
LD - part.).

*7 For USB connection. It is used to

connect to personal computer or
notebook.
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3.13.2 Position (PR) Control Mode

Servo Drive
MCCB MC ASDA-A2 series
AC 380/480 V _Oi R pe OX2
-— 7
Three-phase _Of.:\ S D Eeg_enerative
_OIO—I T c 5 esistor ,_|
C) U Red
DC 24v 24V Whife Power Supply
Power oV Vv
i wo Qe " EMGS BRKR
@ Green 24V i _*_3___% Brake
CN2 Encoder
5 | T+ Blue
4 T- Blue/Black
7 - -
9 | - : | ———
Red/Red& | | SG Twisted-pair or
14,16 | +5V White twisted-shield
acl acl
CN1 = ?Nlj GND| " white cable
R —
+10V = 1oko[ |4 T(';'T\EF j—li *mﬁ"gl 6 | RS485-
- 5 RS485+
. ) V & MON1 16
Twisted-pair or [ 10K() i 4 | RS232_RX
twisted-shield 10KQ GND  |121319 3 =
ceble ? C\/ ' MON2 | 15 2 | RS232_TX
SIG 4 VDD | 17 0 =0
L—| COM+ 11 N7
COM- 45,47,49
1 *4
SONfso— D1 | 9 . Eggj’
CTRG 6 0— DI2 10 3 EDI10-
POSO (o o— DI3 34 2 EDIL1-
POS1 6 o0 Di4 8
T 5 EDI12-
ARST (6 00— DI5 33 6 EDI13-
FO | O—
NL 01 © DI6 32 7 EDIA-
PL o 0— DI7 31 CNa
EMGS . o— DI8 | 30 T rsvDe %5
SRDY ey Dionk U 2 Data-
— C DO1- 6 3 Data+
DO2+ 5
oy 2P| 1EKQ) D00 7 4 GND
CN5
= HOME TEr O DIgES = 8 5V
1 DO4+ 1 P
0S|  1BKkQ 5 Opt /A
—(: = DO4- 26 3 Oot B
— DO5+ | 28 > T o pt o
ALRM|  1.5KQ @_ DO5- 27 5 OF;t 5
:i OA 21 §
A phase pulse JOA 22 1 Opt /Z
6 GND
B phase pulse o8B 25 g 7 GND Please note:
Egccleer /0B 23 CN6 |CANopen *1 Please refers to C9 ~ C12 wiring
outat | 2 phase puise :i 0z 50 — = SRS diagrams (SINK / SOURCE mode)
/102 24 . : ;
2,10 | CANL in section 3.4.3.
T2 T 3,11 |CAN GND *2  4.5kW and below drives provide
zpcr:)elxzitc;;:en D o = ? 412 - built-in regenerative resistor.
5,13 - *3  The coil of brake has no polarity.
Max. output _ : O
curTent 50mA 6,14 *4  For extension digital inputs (DI)
Voltage 30V 7,15 |CAN GND connections (CN7 is an optional
8,16 s part, not Delta standard supplied
part.).
*5 For USB connection. It is used to

connect to personal computer or
notebook.
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3.13.3 Speed Control Mode

Servo Drive
MCCB MC ASDA-A2 series
A
—0 | o——] R *2
AC 380/480V Pa® -———
Three-phase S D Regenerative
—0¢0—| T Resistor
! o C Q== 1
U Red
DC 24v 24V Whife Power Supply
Power oV Vv
Supply Black| .
w > —m—
@ Q] o BNCS Sy ee
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 -
CN1 10K0 : z e | é‘G Twisted-pair or
— D: V-REF | 42 14,16 +5v i twisted-shield
ilov 10K©2 71— 10KQ 13.15 GND acl .aC cable
GND 44 10K CI\’]3 White
R —
= T-REF | 18
T10v = wxa [J 1000 6 | RS485-
GND 13 5 RS485+
Twisted-pair or \ , MON1 16
twisted-shield | o s GND | 121310 g RS232_RX
cable 10KQ i DC 24V .
MON2 15
s 2 | RS232_TX
& Sé4 VDD | 17 = I GND
t—| COM+ 11 CNT
COM- 45,47,49 *1 1 wa
SON oo~ DIl 9 | [ =, > ggl"g"
TROWM e o DIz [ 10 | SFE-Hs 3 | EDIO
SPDO |6 06— DI3 | 34 |[[TT¥BL, + T EDIiL
SPD1 |6 o— DI4 | 8 || ¥ i
ARST 00— DI5 33 6 EDIL3
O | O—
CWL o ¢ DI6 32 7 ESE
CCWL o, 0— DI7 31
EMGS .S >—| D8 | 30 CN4
— 1 +5V DC |*5
SRDY : Dok [ - 2 Data:
— po1- 6 5£ 3 Data+
py B DO2+ 5 - 2 GND
24v %Lﬁ ) 5£ CN5
— oo —— DO3+ 3 3
e 1 15KQ @ DO3- 2 ‘ 4_'5£ - OJrst\/A
— DO4+ | 1 —<=
-~ 5 Opt /A
T LSKO () Do4- | 26 )l — 5{ oot s
— DO5+ | 28 —<b= P
ARM|  15KQ @_ = 27 i ‘—5£ 2 Opt /B
oc/)f- 21 9 | optZ
A phase pulse j]_ ¢ 1 Opt/z
/OA 22 6 GND Please note:
B phase pulse : o8B 25 ﬁ]* 7 GND *1 Please refers to C9 ~ C12 wiring
Encoder /OB 23 CN6 |CANopen diagrams (SINK / SOURCE mode)
gﬁtlps)St Z phase pulse : 0z 50 j]* 19 CANH in section 3.4.3.
foz 24 2,10 | CANL *2 4.5kW and below drives provide
3,11 |CAN GND built-in regenerative resistor.
z pcrl,é,‘,zeét%?en 0Cz 48 4,12 - *3  The coil of brake has no polarity.
GND 13 5,13 = *4  For extension digital inputs (DI)
Max. output 6,14 - connections (CN7 is an optional
current 50mA i
Voltage 30V 7,15 |CAN GND part, not Delta standard supplied
8,16 = part.).

*5 For USB connection. It is used to
connect to personal computer or
notebook.
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3.13.4 Torque Control Mode

Servo Drive
MCCB MC ASDA-AZ2 series
AC 380/480 V/ _Oi R Pe OS2 - -
Three-phase _Of.l\ S D Regenerative
—0 No—— T Resistor
! C QO -——- ]
© U QRed
DC 24v 24V Whife Power Supply
Power \Y
Supply ov Black] ~
W > —— | —
@ Green 24V>_EEA?S_ B_Ii_zF_ _% Brake
CN2 Encoder
5 | T+ Blue
4 T- Blue/Black
7 - -
10K(2 9 - ~ 3‘— .
CN1 14,16] +5v Red/Red & | SG Twisted-pair or
N p U] & it twisted-shield
+1 OVW V-REF 42 oo 13.15/GND ma—éﬁgﬁae—cw cable
T GND 44 10K¢ I S N White
+ = 10K T-REF 18 CN3
oV — } GND 13 | 1ok 6 | RS485-
% C . 5 RS485+
’ - A MON1 16
Twisted-pair or | 10K \Y H
twisted-shield ng £ GND |121319 :4; RS232_RX
cable i DC 24V -
Lﬁ—(\/) 4 MON2 | 15
Savop | 17 1 f e
-—| COM+ 11 CN7
COM-  |454749 %*1 ; wa
SON s o— DN 9 3 > Egg*
SPOLM 1o o— IEPRIG 3 | EDID
TCMO 6 00— DI3 34 7 EDI11-
TCM1 |6 o0— Dl4 8 5 EDIG
ARST oo DI5 33 5 EDI3
CWL 0, 0— Di6 32 = =
CCWL oL 0— DI7 31
EMGS /¢ > D8 | 30 CN4
1 +5V DC |*°
{1 DO1+ 7
SRDY — 15KQ @ DO1- 6 2 Data-
3 Data+
—1 DO2+ | 5 aa
v ZSPR|  1.5KQ @ DO2- 4 4 GND
CN5
— oy S DO3+ 3 5
—_ 1 15KQ DO3- 2 - 55VA
— DO4+ | 1 Pt
BRKR]  1.5KQ DO4 26 5 Opt /A
T DO5+ 28 3 (())pttli
ALRM 1.5KQ) p
- 27 -
& %(3\5 21 9 | OptZ
A phase pulse jl_ 1 Opt /Z
fOA 22 6 GND Please note:
B phase pulse CE 29 5 7 GND *1 Please refer to C9 ~ C12 wiring
Encoder /OB 23 CN6 |CANopen diagrams (SINK / SOURCE mode)
Pulse oz 50 i .
Output Z phase pulse 107 21 g 1,9 CANH in section 3.4.3.
210 | CANL *2 4.5kW and below drives provide
3,11 |[CAN GND built-in regenerative resistor.
Z phase open ¢ 0Cz 48 . .
collector  ¢——  GND 13 4,12 = *3  The colil of.brak.e .has.no polarity.
513 = *4  For extension digital inputs (DI)
ﬁ”jﬁé;’t“;%‘;ﬁA 6,14 = connections (CN7 is an optional
Voltage 30V 7,15 |CAN GND part, not Delta standard supplied
8,16 - part.).
*5 For USB connection. It is used to

connect to personal computer or
notebook.
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Chapter 3 Wiring

ASDA-A2

3.13.5 Communication Mode

Servo Drive
MCCB MC ASDA-A2 series
N
— I'o——] R *2
P —_
Acss_sggtse;o Vo _oh s @ L Regenerative
p gy D D resistor
- I T (o} —_——
; o ¢ fu N
DC 24V
Power 24v Vv White Power supply
Supply ov W Black N
Green EMGS BRKR Brak
o 24v>_____*§_$ rake
CN2 Encoder
DC 24V ) i oue
CN1 4 1= EBI\:;i Twisted-pair or
Il VDD 17 7 B - A twisted-shield
t—| COM+ 11 L 9 N N :— cable
COM- 45,47,49 *1 14,16 +5V SG
Reserved|o~o— DI | 9 | [y, 1315 GND LBe
Reserved|so—| DI2 10 [T A=
Reserved Lo DI3 34 | [ Ay CN4
Reservedl 6 o—| D4 g | [T Ay 1 | +5vDC |4
e
ORGP 6o DI5 | 33 Hma&¥>, 2 | Data-
NLlo.o— DI6 | 32 H=AXE, g | [DfEw
GPY £ 4 GND
PL{Q.0— DI7 31 -2 52
EMGS$ . >— DI8 | 30 : CN5
| p—
SROY  1E5r0) ROTY g -— 8 +5V
—LKD (Dot | 6 _A\/I —X 4 | OoptA
1 DO2+ 5 <E 5 Opt /A
ZSPD 1.5KQ 4
’—@— DO2- 4 : %{ 3 optB
24V — 3 DO3+ 3 ¢ 2 Ont /B
—— [MOME|  15KkQ - p
DO3- 2 9 optz
T} DO4+ 1 <E 1 opt/z
TPOS 1.5KQ -—
DO4- 26 - { 6 GND
{1 DO5+ 28 7 GND
ALRM 1.5KQ
KO (D pos- | 27 }I <—5§£
A phase OA 21 j]_
differential signal JOA 22 CNg CANopen (for ASDA-A2-M) CN6 DMCNET (for ASDA-A2-F)
& phase OB 25 1 | CANH ! 1 | DMCNET 1A \
dlfferentlal signal /OB 23 j ] 2 CAN L \ 2 | DMCNET_1B \
Encoder AN GND| | =
pulse Z phase oz 50 j]_ 3 |CANG ! 3 | DMCNET_2A :
output dlﬁeremlal signal 10Z 24 4 - : Data input 4 - : Data input
5 - 5 -
| |
Z phase signal +—— OCZ | 48 6 - D 6 | DMCNET 28 | <——
(open-collector) ——  GND 13 7 |CAN GND \ 7 _ \
8 - \ 8 - \
Max. output current 3A
Voltage 50V
9 | CANH \ 9 | DMCNET_1A | |
oN3 10 | CANL \ 10 | DMCNET_1B |
11 [CANGND| ——» 11 | DMCNET 2A | ——%
RS485- | 6 ) N | 2 — |
RS485+ 5 ! Data output |
2 13 = : 13 = | Data output
RSZQ_Z_RX = 14 R — 14 | DMCNET_2B | >
RN 15 [CANGND| | 15 . \
= 16 = \ 16 = !
GND 1

Please note:

*1 Please refer to C9 ~ C12 wiring
diagrams (SINK / SOURCE
mode) in section 3.4.4.

*2 4.5kW and below drives provide
built-in regenerative resistor.

*3 The coil of brake has no
polarity.

*4  For USB connection. It is used
to connect to personal
computer or notebook.

*5 A2-F only supports DMCNET
mode.
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Chapter 4 Panel Display and

Operation

This chapter details the panel status and operation of ADSA-A2 series servo drive.

4.1 Panel Description

;:-u
C

Display
.

) -|
. . ‘ SHIFT Key

MODE A SHIFT
UP Key

ChargeLeD — T — @ ‘ . SET Key
v

CHARGE

MODE Key

DOWN Key

Name Function

Five-/Seven-segment display is for displaying the monitoring values,
parameter values and setting values.

Pressing SHIFT key can scrolls through parameter groups. After a
parameter is selected and its value displayed, pressing SHIFT key can
move the cursor to the left and then change parameter settings by using
arrow keys.

Pressing the SET key can display and save the parameter groups, the
various parameter settings. In monitor mode, pressing SET key can
switch decimal or hexadecimal display. In parameter mode, pressing SET
key can enter into parameter setting mode.

Pressing the DOWN key can scroll through and change monitor codes,
parameter groups and various parameter settings.

Pressing MODE key can enter or exit different parameter groups, and
switch between Monitor mode and Parameter mode.

Pressing the UP key can scroll through and change monitor codes,
parameter groups and various parameter settings.

Charge LED The Charge LED lights to indicate the power is applied to the circuit.

Display

SHIFT Key

SET Key

DOWN Key
MODE Key

UP Key
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Chapter 4 Panel Display and Operation

4.2 Parameter Setting Procedure

Switch the mode:

Power On

!

Monitoring
Mode

annnm
([ )

l MODE

Parameter
Mode

on_nn
Ty g

¢ MODE

Alarm Mode

MODE

Operate in each mode:

Monitoring mode

\
|

P

1. If no alarm occurs, then the Alarm Mode will be skipped.:

I

I

: 2. When new alarm occurs, it will switch to Alarm Mode in :
| any conditions.

3. When switching to the other modes, if there is no Key to !
be selected for 20 seconds, it will return to the Alarm Mode|
automatically.
Please refer to Chapter 10 for detailed alarm description.

Monitoring
Mode

9

— |-

PLS

SHIFT Switch High / Low Word

Key can select monitoring
| variables. (Please refer to section 4.3.5
I'for further information about monitoring

/
1. Press

| variables.)

: 2. Users can directly enter the code of
I monitoring variables via P0-02. (Please
: refer to section 7.2.1 or P0-02 for detailed

|\ description.)

l SET  Switch Hex. / Dec.

|
|
)

S S
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Chapter 4 Panel Display and Operation ASDA-A2

Parameter Mode

Parameter
Mode

. — o — o — —

Monitor
Parameter PO

l SHIFT

A A A
BasicP;\:[ametel’ VI O |-D| _v, P }-D ! _V» 0 I-I'IE'

l SHIFT

A A A
Extension v ] Y o Y [Oo.n
Parameter P2 ’ PE Ju| — Pe L i|— | C UE

l SHIFT
A
Communication v Fl := i

A A
Y mma_n] Y [o3_n
Parameter P3 D) — T 7 | —[) 3 (]

l SHIFT

Diagnosis
Parameter P4

l SHIFT

Motion Control A A =g Di-l OZ_r

>

A A
— v v =
Y, [P3-00 Y [P4-0 ] Y. [P9-02

>

A A
v v
Parameter P5 J—> 20—

l SHIFT

A A
v v
Frrgameer | Y, [PE-00] —Y+[PG-0 | L+ [PR-02

l SHIFT

>

—_—— e e

A A A
v v
srrmmee | ¥, (0700, [P1-0 ] Y. [P1-02
I SHIFT

Monitoring Mode
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Chapter 4 Panel Display and Operation

Edit Setting Mode

Parameter
Mode

MODE Tl SET

Editing Setting Mode

™

Display parameter setting value

f
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I [N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

—_—~ —_——— e ——

Monitoring /
Alarm Mode

A
wuuwnwi] Y
ooy >

SHIFT
17 #
I-II-I-II-I >
ogy
SHIFT
w A
v

T (T
[y

SET

SET

Save the parameter

setting value. Then,

returns to Parameter
Mode.

SHYEd

Save the parameter

setting value. Then,

returns to Parameter
Mode.

ljFilJC

Save the parameter

setting value. Then,

returns to Parameter
Mode.

If no alarm occurs, then the Alarm Mode will be skipped.

—_——————ee—ee e ——
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Chapter 4 Panel Display and Operation ASDA-A2

4.3 Status Display

4.3.1 Save Setting Display

When finishing editing parameter, press the SET Key to save the setting. The panel will display the
setting status according to the setting for a second.

Displayed Symbol Description
_D J'_U The setting value is saved correctly. (Saved)
- :‘” | Read-only parameter. Write-protected. (Read-Only)
= DZUC: Enter the wrong password or no password has been entered. (Locked)
Dl_lt -r Incorrect setting value or enter the reserved setting value. (Out of Range)
SU_DI'I No entering is allowed when it is Servo ON. (Servo On)
=‘ D_Bl_l Parameter will be effective after the servo drive is re-powered on. (Power On)

4.3.2 Decimal Point
Display Symbol Description

UUDDD Hi_gh by_te / Iov_v byte indication:_ When the data is displayed in decimal 32 bits,
it is for indicating the current high or low byte.
Negative sign: When the data is displayed in decimal format, the two

<_|.
<—|.
]
-]

z Zz IO

‘g_ o % : decimal points in the left represents the negative sign, no matter it is

i g S showed in 16 or 32 bits. When it is showed in hexadecimal format, it only
g - shows positive sign.

4.3.3 Alarm Message

Displayed Symbol Description
o When there is an error of the drive, it will show ‘AL’ as the alarm sign and ‘nnn’
s as the alarm code. For further explanation, please refer to Chapter 8, P0-01,

parameter description, or Chapter 10, Troubleshooting.

4.3.4 Positive and Negative Sign Setting

Displayed Symbol Description
|‘|| |l‘|_| When entering into the Editing Setting Mode, pressing UP / DOWN Key can
190 increase or decrease the displayed content. The SHIFT Key can change the

desired adjusted carry value. (The carry value is blinking at the moment.)

||_{|:|:|| | Pressing the SHIFT Key for two seconds can switch the positive (+) and
Loy negative (-) sign. If the parameter is over the range after switching the positive
or negative sign, then it cannot be switched.
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ASDA-A2 Chapter 4 Panel Display and Operation

4.3.5 Monitor Display

When the drive is applied to the power, the display will show the monitor displayed symbol for a
second, and then enter into the Monitor Mode. In Monitor Mode, the UP / DOWN Key can change
the desired monitor variable. Or, the user can directly change parameter P0-02 to set the monitor
code. When applying to the power, the system will pre-set the monitor code according to the
setting value of P0-02. For example, the setting value of P0-02 is 4. Every time when applying to
the power, it will display C-PLS monitor sign first, and then shows the input pulse nhumber of pulse
command.

P0-02 Setting Monitor Displayed

Value Symbol Description Unit

cCoonn Motor feedback pulse number (after the scaling of .

0 L | electronic gear ratio) (User unit) [user unif]

1 C_COnn Input pulse number of pulse command (after the [user unit]
| NN scaling of electronic gear ratio) (User unit)
E— The difference of error pulse number between

2 - |—=—'UU control command pulse and feedback pulse number [user unit]
— (User unit)

3 Coon C Motor feedback pulse number (encoder unit) (1.28 [pulse]
L millions Pulse/rev) P

4 r_n C Input pulse number of pulse command (before the [pulse]
| ) scaling of electronic gear ratio) (encoder unit) P
C_onC Error pulse number (after the scaling of electronic

S cryCJ gear ratio) (encoder unit) [pulse]

6 E P —|: r Input frequency of pulse command [Kpps]

7 SPEE d Motor speed [r/min]

8 ::Sl-lD' : Speed input command [Volt]

9 ::SF'C:E Speed input command [r/min]

10 :: - =: q : Torque input command [Volt]

11 :: - :: l:ll: Torque input command [%]

12 F}UE - L Average torque [%]

13 PE - L Peak torque [%0]

14 U bUS Main circuit voltage [Volt]

15 1_1 Load / Motor inertia ratio (Note: If it shows 13.0, it [1 times]
J L means the actual inertia is 13)

16 “:.b::j: IGBT temperature [°Cl
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Chapter 4 Panel Display and Operation ASDA-A2

P0-02 Setting Monitor Displayed

Value Symbol Description Unit
C_C_ Resonance frequency (Low byte is the first
17 2wl resonance and high byte is the second one). [Hz]
|y
LS L I The absolute pulse number of encoder Z phase
18 o +s00 o +s000 o @quals to the homing value, 0. It will be +5000 or - )
» - 5000 pulse when rotating in forward or reverse
| | direction.
z ‘ z ‘ z
_ Mapping parameter #1: shows the content of
19 nﬂ::”-' : parameter P0-25 -
(specify the mapping target by P0-35)
__ Mapping parameter #2: shows the content of
20 : ” =Hl '|:' parameter P0-26 -
= (specify the mapping target by P0-36)
Mapping parameter #3: shows the content of
21 nr“:“:'a parameter P0-27 -
(specify the mapping target by P0-37)
___ Mapping parameter #4: shows the content of
22 : “ ”—”—'U| parameter P0-28 -
(specify the mapping target by P0-38)
0 l Monitor variable #1: shows the content of parameter
23 in ke P0-09 -
(specify the monitor variable code by P0-17)
_ Monitor variable #2: shows the content of parameter
24 [UR--gd] row :
= = (specify the monitor variable code by P0-18)
0 5 Monitor variable #3: shows the content of parameter
25 Jre =3 PO-11 -
(specify the monitor variable code by P0-19)
5 Monitor variable #4: shows the content of parameter
11 M| -
26 ure - Po-12 -
(specify the monitor variable code by P0-20)
Example of the displayed Status Description
value
[ [ If the value is 1234, it displays 01234 (shows in decimal
| | e Ry (Dec) format).
16 bits
12270 If the value is 0x1234, it displays 1234 (shows in
_J (Hex) hexadecimal format; the first digit does not show any).
12322C
nJ J (Dec high) If the value is 1234567890, the display of the high byte is
_ _ 32 bits | 1234.5 and displays 67890 as the low byte (shows in
C 1aam decimal format).
(O | o | (Dec low)
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ASDA-A2
[ o o [ I
L j | (Hex high) If the value is 0x12345678, the display of the high byte is
E— h1234 and displays L5678 as the low byte (shows in
: '-|=-|-==:= hexadecimal format).
— (Hex low)
=S Negative display. If the value is -12345, it displays 1.2.345 (only
h:' -.'-:'—| shows in decimal format; there is no positive or negative sign for

hexadecimal format display).

(= NS

1) Dec means itis displayed in decimal format. Hex means it is displayed in hexadecimal format.
2) The above display methods can be applied in Monitor Mode and Editing Setting Mode.

3) When all monitor variables is 32 bits, high / low bit and the display (Dec/Hex) can be switched.
According to the definition in Chapter 8, each parameter only supports one displaying method and

cannot be switched.

4-8
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Chapter 4 Panel Display and Operation ASDA-A2

4.4 General Function

4.4.1 Operation of Fault Record Display

When it is in Parameter Mode, select P4-00~P4-04 and press the SET Key, the corresponding
fault record will be shown.

Fll_|_l‘ll‘l SET el o

([ > (i 1 The 1™ recent error
A
v

I:'H'-ﬂ = L = nﬂee The 2™ recent error
A
v

Q_n SET

|“|-|_|E S LBGEE’ The 3" recent error
A
0 I

SET

Pl_i_ﬂa - 5 LDUE’E The 4" recent error
A
v

PL}-DL{ L LGDE]EI The 5™ recent error
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Chapter 4 Panel Display and Operation

4.4.2 JOG Mode
When it is in Parameter Mode, select P4-05 and follow the setting method below for JOG operation.

(1) Pressthe SET Key to display the speed value of JOG. The default value is 20r/min.

(2)

®3)
(4)

Press UP or DOWN Key to adjust the desired speed value of JOG. It is adjusted to 100r/min

in the example.

Press the SET Key to display JOG and enter JOG mode.

When it is in JOG Mode, press UP or DOWN Key to enable the servo motor in forward or
reverse direction. The servo motor stops running as soon as the user stops pressing the key.
JOG operation is working only when it is Servo ON.

" Display JOG speed value. Its

N default value is 20 r/min. .

—_—_— e

—————— 4 Press UP/DOWN Key to adjust JOG
| |

4-10
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Chapter 4 Panel Display and Operation ASDA-A2

4.4.3 Force DO Output

Enter into the Output Diagnosis Mode by the following settings. Set P2-08 to 406 and enable the
function of force DO output. Then, set the force DO output by binary method via P4-06. When the
setting value is 2, DO2 will be forced to enable. When the setting value is 5, DO1 and DO3 will be
forced to enable. No data is retained in this mode. It returns to the normal DO mode when re-
power on the drive or set P2-08 to 400.

I
-

O

c2

SET

(]

SET

«— | _C|+«—
c2

Force to enable
DO mode

l/ )
! DDD | Force to enable DO1 i
|

| |
i DDDE Force to enable DO2 i
| — |
| ! ” t =U| Force to enable DO3 :
| = |
| — |
: Pl Force to enable DO4 :
[ —— [
| |
i BB :B Force to enable DO5 i
| |
: 8885 Force to enable DO1, DO3 i
|

| |
: MMM 7| Force to enable DO1, |
| LU | DO2, DO3 |
l ]

—_———— e —

ImmpNOTE

P4-06 is displayed in hexadecimal format. Therefore, it will not show the fifth 0.
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4.4.4 Digital Input Diagnosis Operation

Enter into the Digital Input Diagnosis Mode by the following setting methods. When the external

output signal DI1~DI8 is ON, the corresponding signal will be shown on the panel. It is displayed
by bit. When it shows bit, it means it is ON.

For example, if it shows 3FEL, E is in hexadecimal format, it will be 1100 when it transfers to binary
format. Then, DI6~DI8 is ON.

P4-

_C
C:l
_

2}
m
—

N

The panel displays in
hexadecimal format.

//\\

1111|1110| 0001 | <—— Binary code

Lo

DlDI DIDIDIDI DIDIDIDI DIDIDIDI < Corresponding
1413 1211109 8 76 56 4 3 2 1 Dl status

(Display in hexadecimal format)

4.4.5 Digital Output Diagnosis Operation

Enter into the Digital Output Diagnosis Mode by the following setting methods. The output signal
DO1~DO0O5 is ON and the corresponding signal will be shown on the panel. It is displayed by bit.
When it shows bit, it means it is ON.

For example, if it shows 1F, F is in hexadecimal format, it will be 1111 when it transfers to binary
format. Then, DO1~D0O4 is ON.

21 Mo
— 1 Tigd

l SET

The panel displays in
hexadecimal format

AN

0001 1 1 1 1 -¢—— Binary code

DO DODODODO Corresponding

> 4321 DO status
(Display in hexadecimal format)
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Chapter 5 Trial Operation and

Tuning

This chapter is divided into two parts to describe the trial operation. The first one is the inspection
without load and another one is the inspection with load. For safety reasons, please conduct the
first inspection.

5.1 Inspection without Load

Please remove the load of the servo motor, including coupling on the shaft and accessories so as
to avoid any damage on servo drive or mechanism. This is aiming to avoid the falling off of the
disassembled parts of the motor shaft and indirectly causing the personnel injury or equipment
damage during operation. Running the motor without load, if the servo motor can run during normal
operation, then it can connect to load for operation.

Caution: Please operate the servo motor without load first. If the servo motor runs normally,
connect the load afterwards in order to avoid any danger.

Please check the following items before operation.

Inspection before operation (has not applied to the power yet)

Check if there is any obvious damage shown on its appearance.

The splicing parts of the wiring terminal should be isolated.

Make sure the wiring is correct so as to avoid the damage or any abnormity.

Check if the electric conductivity objects including sheetmetal (such as screws) or
inflammable objects are not inside the servo drive.

Check if the control switch is in OFF status.

Do not place the servo drive or external regenerative resistor on inflammable objects.
To avoid the electromagnetic brake losing efficacy, please check if stop function and circuit
break function can work normally.

B |f the peripheral devices are interfered by the electronic instruments, please reduce
electromagnetic interference with devices.

B Please make sure the external voltage level of the servo drive is correct.

Inspection before running the servo drive (has already applied to the power)

B The encoder cable should avoid excessive stress. When the motor is running, make sure the
cable is not frayed or over extended.

Revision July, 2015 5-1



Chapter 5 Trial operation and Tuning ASDA-A2

Please contact with Delta if there is any vibration of the servo motor or unusual noise during
the operation.

Make sure the setting of the parameters is correct. Different machinery has different
characteristic, please adjust the parameter according to the characteristic of each machinery.
Please reset the parameter when the servo drive is in SERVO OFF status, or it may cause
malfunction.

When the relay is operating, make sure it can work properly.

Check if the power indicator and LED display works normally.

PWAM is used to control 7.5 kW. Thus, when the temperature is lower than 40°C, the fan does
not work.

5.2 Applying Power to the Servo Drive

Please follow the instructions below.

A.

Make sure the wiring between the motor and servo drive is correct.

1) U, V, W and FG have to connect to cable red, white, black and green respectively. If the
wiring is incorrect, the motor cannot work normally. The ground wire FG of the motor must
be connected to the ground terminal of the servo drive. Please refer to Chapter 3.1 and 3.2
for wiring.

2) The encoder cable of the motor has correctly connected to CN2: If users only desire to
execute JOG function, it is unnecessary to connect CN1 and CN3 (Please refer to Chapter
5.3). Refer to Chapter 3.1 and 3.5 for the wiring of CN2.

Caution: Do not connect the power terminal (R, S, T) to the output terminal (U, V, W) of the

B.

servo drive. Or it might damage the servo drive.

Power circuit of the servo drive:

Caution: Wiring of 220 V servo drive is different from 400 V. Make sure the wiring is correct,

or it might damage the servo drive.

220V Servo Drive: Apply power to the servo drive. Please refer to Chapter 3.1.3 for power wiring.
400V Servo Drive: Apply power to the servo drive. Please refer to Chapter 3.2.3 for power wiring.

C.

Power on:

220V Servo Drive: Power of the servo drive: including control circuit (L1c, L2c) and main
circuit (R, S, T) power.

400V Servo Drive: Power of the servo drive: including control circuit (DC24V, DCOV) and
main circuit (R, S, T) power.

When the power is on, the display of the servo drive will be:

01
Fil_:_l 1

The digital input (DI6~DI8) of the default value is the signal of reverse limit error (NL), forward

limit error (PL) and emergency stop (EMGS), if not using the default setting of DI6~DIS8,
adjusting the setting of P2-15~P2-17 is a must. Parameters could be set to 0 (disable this DI

5-2
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function) or modified to another function.

From the last setting, the servo drive status displays parameter P0-02 setting as the motor
speed (07), then the screen display will be:

=_l _

-II Inlnln
LI

_

i

When the screen displays no text, please check if the power of control circuit is under voltage.

1) When the screen displays:

5 P

| «—

-
-
n_J

Warning of overvoltage:

It means the voltage input by the main circuit is higher than the rated voltage or power
input error (incorrect power system).

Corrective action:

B Use the voltmeter to measure if the input voltage from the main circuit is  within the
range of rated voltage value.
B Use the voltmeter to measure if the power system complies with the specification.

2) When the screen displays:

| «—

=
_

Warning of encoder error:

Check if the motor encoder is securely connected or the wiring is correct.
Corrective action:

Check if the wiring is the same as the instruction of the user manual.
Check the encoder connector.

Check if the wiring is loose.

Encoder is damaged.
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ASDA-A2

3)

4)

5)

When the screen displays:

0
==
I

Warning of emergency stop:
Please check if any of the digital input DI1~DI8 is set to emergency stop (EMGS).

Corrective action:

B If not desire to set emergency stop (EMGS) as one of the digital input, make sure no
digital input is set to emergency stop (EMGS) among DI1~DI8. (That is to say none of
the parameters, P2-10~P2-17 is set to 21.)

B [f the function of emergency stop (EMGS) is heeded and this DI is set as hormally
close (function code: 0x0021), please make sure this DI is always normally close. If
not, please set this DI as normally open (function code: 0x0121).

When the screen displays:

Warning of negative limit error:
Please check if any of the digital input DI1~DI8 is set to negative limit (NL) and that DI is
ON.

Corrective action:

B |f not desire to set negative limit (NL) as one of the digital input, make sure no digital
input is set to negative limit (NL) among DI1~DI8. (That is to say none of the
parameters, P2-10~P2-17 is set to 22.)

B If the function of negative limit (NL) is needed and this DI is set as normally close
(function code: 0x0022), please make sure this DI is always normally close. If not,
please set this DI as normally open (function code: 0x0122).

When the screen displays:

Warning of positive limit error:
Please check if any of the digital input DI1~DI8 is set positive limit (PL) and that DI is ON.

Corrective action:

B If not desire to set positive limit (PL) as one of the digital input, make sure no digital
input is set to positive limit (PL) among DI1~DI8. (That is to say none of the
parameters, P2-10~P2-17 is set to 23.)

B If the function of positive limit (PL) is needed and this DI is set as normally close
(function code: 0x0023), please make sure this DI is always normally close. If not,
please set this DI as normally open (function code: 0x0123).
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6) When the screen displays:

2
]

Warning of over current:

Corrective Action:

B Check the connection between the motor and servo drive.
B Check if the conducting wire is short circuited.

Exclude short circuit and avoid metal conductors being exposed.

7) When the screen displays:

Warning of under voltage:

Corrective action:

] Check if the wiring of main circuit input voltage is correct.

u Use voltmeter to measure if the main circuit voltage is normal.

u Use voltmeter to measure if the power system complies with the specification.

ImmpNOTE

During the process of power on or servo on, if an alarm occurs or shows any abnormal display, please
contact the distributors.
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5.3 JOG Trial Run without Load

It is very convenient to test the motor and servo drive with the method of JOG trial run without load
since the extra wiring is unnecessary. For safety reasons, it is recommended to set JOG at low

speed. Please see the following descriptions.

Step 1: Use software setting to Servo ON. Set parameter P2-30 to 1. This setting is to force the
servo ON through software.

Step 2: Set P4-05 as JOG speed (Unit: r/min). After setting the desired JOG speed, press the SET
Key, the servo drive will enter JOG mode.

Step 3: Press the MODE Key to exist JOG mode.

—————— - Display the JOG speed. The default value is 20\)1

- ”-ID, -l ----—- - Display JOG and enter JOG mode.
N e e e e e e e e e e e e -
JOG Mode

(o .
I The definition of forward and reverse direction |
l A iv “““ = has nothing to do with the actual operation |
Motor runs in Motor runs in I dlrecthn of ’Fhe rT]otor. :
forward direction reverse direction : Operation direction of the motor can be I
, changed via P1-01. :
{ /

i MODE o\

Exit

Motor runs in
forward direction

Speed 0

Motor stops

Motor runs in
reverse direction

Press A Release Press ¥

If the motor does not run, please check if the wiring between UVW and encoder cable is correct.
If the motor run abnormally, please check if the UVW phase sequence is correct.
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5.4 Trial Run without Load (Speed Mode)

Before the trial run without load, firmly secure the motor base so as to avoid the danger cause by
the reaction of motor operation.

Step 1:

Set the control mode of the servo drive to speed mode. Set P1-01 to 2 as speed mode. Then, re-
power on the servo drive.

Step 2:

In speed control mode, the digital input settings of trial run are as follows:

Digital Input Parameter Symbol Function Description CN1 Pin No
Setting Value
DI1 P2-10 = 101 SON Servo ON DI1-=9
DI2 P2-11 =109 TRQLM Torque limit DI2- =10
DI3 pP2-12 =114 SPDO Speed command selection | DI3- = 34
Dl4 P2-13 =115 SPD1 Speed command selection DIl4- =8
DI5 P2-14 = 102 ARST Alarm reset DI5- =33
DI6 P2-15=0 Disabled Invalid DI function -
DI7 P2-16 =0 Disabled Invalid DI function -
DI8 P2-17=0 Disabled Invalid DI function -
EDI9 P2-36 =0 Disabled Invalid DI function CN7=2
EDI10 P2-37=0 Disabled Invalid DI function CN7=3
EDI11 P2-38=0 Disabled Invalid DI function CN7 =4
EDI12 P2-39=0 Disabled Invalid DI function CN7 =5
EDI13 P2-40=0 Disabled Invalid DI function CN7=6
EDI14 P2-41=0 Disabled Invalid DI function CN7=7

The above table disables the function of negative limit (DI6), positive limit (DI7) and emergency
stop (DI8). Thus, the value of parameter P2-15 ~ P2-17 and P2-36 ~ P2-41 are set to O (Disabled).

The digital input of Delta’ s servo drive can be programmed by users. When programming digital
input, please refer to the description of DI code.

The default setting includes the function of negative limit, positive limit and emergency stop,
therefore, after the setting is completed, if there is any alarm occurs, please re-power on the servo
drive or switch ON DI5 to clear the alarm. Please refer to Chapter 5.2.
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The speed command selection is determined by SPDO and SPD1. See the table below.
Speed DI signal of CN1

Conlzlrgand SPD1  SPDO Command Source Content Range
S1 0 0 External analog Voltage deviation -10V ~ +10V
command between V-REF and GND
S2 0 1 P1-09 -60000 ~ 60000
s3 Register P1-10 -60000 ~ 60000
parameter
S4 1 1 P1-11 -60000 ~ 60000

0: means DI is OFF; 1: means DI is ON

Register parameter

The parameter setting range is from -60000 to 60000. Setting speed = Setting range x unit (0.1
r/min).
For example: P1-09 = +30000; Setting speed = +30000 x 0.1 r/min = +3000 r/min

Command setting of speed register

Set parameter P1-09 to 30000. Input command Rotation direction
Set parameter P1-10 to 1000. 1 Ccw

Set parameter P1-11 to -30000. - CCw

Step 3:

(1) Users switch ON DI1 and Servo ON.

(2) Both DI3 (SPDO0) and DI4 (SPD1), the speed command, are OFF, which means it currently
executes S1 command. The motor rotates according to analog voltage command.

(3) When DI3 (SPDO0) is ON, it means it currently executes S2 command (3000 r/min). The
rotation speed is 3000 r/min for rotary motor and 0.03 m/s for linear motor at the moment.

(4) When DI4 (SPD1) is ON, it means it currently executes S3 command (100 r/min). The
rotation speed is 100 r/min.

(5) When both DI3 (SPDO0) and D14 (SPD1) are ON, it means S4 command (-3000 r/min) is
executed at the moment. The rotation speed is -3000 r/min.

(6) Step (3), (4) and (5) can be repeatedly executed.

(7) If users desire to stop the motor, switch OFF DI1 (Servo OFF).
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5.5 Trial Run without Load (Position Mode)

Before the trial run without load, firmly secure the motor base so as to avoid the danger cause by
the reaction of motor operation.

Step 1:
Set the control mode of the servo drive to position mode.
Set parameter P1-01 to 1, which is the position mode. Then, re-power on the servo drive.

Step 2: In position mode, the digital input settings of trial run are as follows:

Digital Input Szgirr?gr;n\(/e;ell:e Symbol Function Description CN1 Pin No
DIl P2-10 =101 SON Servo ON DI1-=9
DI2 P2-11 =108 CTRG Command triggered  DI2- =10
DI3 P2-12 = 111 POSO Position command ;53 _ 5,

selection
Dl4 P2-13 = 112 POS1 Position command 1, _ g
selection
DI5 P2-14 =102 ARST Alarm reset DI5- = 33
DI6 P2-15=0 Disabled Invalid DI function -
DI7 P2-16 =0 Disabled Invalid DI function -
DI8 P2-17=0 Disabled Invalid DI function -
EDI9 P2-36 =0 Disabled Invalid DI function CN7=2
EDI10 P2-37=0 Disabled Invalid DI function CN7=3
EDI11 P2-38=0 Disabled Invalid DI function CN7=4
EDI12 P2-39=0 Disabled Invalid DI function CN7=5
EDI13 P2-40=0 Disabled Invalid DI function CN7=6
EDI14 P2-41=0 Disabled Invalid DI function CN7=7

The above table disables the function of negative limit (DI6), positive limit (DI7) and emergency
stop (DI8), thus, set P2-15 ~ P2-17 and P2-36 ~ P2-41 to 0 (Disabled). The digital input of Delta’s
servo drive can be programmed by users. When programming digital input, please refer to the
description of DI code.

The default setting includes the function of negative limit, positive limit and emergency stop,
therefore, after the setting is completed, if there is any alarm occurs, please re-power on the servo
drive or switch ON DI5 to clear the alarm. Please refer to Chapter 5.2.

Please refer to Chapter 3.12.2, Position (PR) Mode Standard Wiring for wiring diagram. However,
since POS2 is not the default digital input, set P2-14 to 113. Please refer to the table below for 64
sets of register command, POS0~POSS5 and the relative parameters.
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ASDA-A2

Position — ,hss  posa  POS3  POS2  POSL POSO CTRG — Corresponding
Command Parameter
P6-00
PRO 0 0 0 0 0 0 T eor
P6-02
PR1 0 0 0 0 0 1 T e os
P6-98
PR50 1 1 0 0 1 0 T oo
P7-00
PR51 1 1 0 0 1 1 T on
P7-26
PR64 1 1 1 1 1 1 T o

0: means DI is OFF; 1: means Dl is ON

Users can set the 64-set of command value (P6-00~P7-27). The value can be set as the absolute
position command.
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5.6 Tuning Procedure

Estimate the inertia ratio: JOG Mode

Tuning Procedure Display

1. After completing wiring, when applying to the power, the servo drive will ] ]

display: [
2. Press the MODE Key to select the mode of parameter function. Fln_an
3. Press the SHIFT Key twice to select the mode of parameter group. PE_BD
4. Press the UP Key to select parameter P2-17. Fll:I_ :':
5. Press the SET Key to display parameter value, which is shown as the 0

content on the right. U
6. Press the SHIFT Key twice, then press the UP Key and then press the 110

SET Key. LI
7. Press the UP Key to select parameter P2-30. r l:l - :“::
8. Press the SET Key to display the parameter value. B
9. Press the UP Key and select the parameter value 1. =
10. Then, the servo drive is ON and will show: n
11. Press the MODE Key and then press the DOWN Key to select the value of M

inertia ratio. Ju
12. The panel displays the current value of inertia ratio / total weight of (i m]

movable section and load (kg) (default value). U
13. Press the MODE Key to select the mode of parameter function. P'j - :“-=
14. Press the SHIFT Key twice to select the mode of parameter group. PUI - DD
15. Press the UP Key twice to select parameter P4-05. :jl_: 'DCI

16. Press the SET Key to show the content, which is 20r/min at JOG speed. 0
Press the UP or DOWN Key to increase or decrease the JOG speed.
Press the SHIFT Key to move to the next digit of the left. _lL_

17. Set the desired JOG speed and press the SET Key which is shown as the 0
figure on the right. —'

18. Press the UP Key to rotate the motor in forward direction while press the DOWN Key the
motor will rotate in reverse direction.

19. Execute JOG operation at low speed first. With the constant speed, if the motor operates
smoothly in forward and reverse direction, users can execute JOG operation at higher speed.

20. In P4-05, the servo drive cannot display inertia ratio. Please press the MODE Key twice to
view the value of inertia ratio. If users desire to execute JOG operation again, press the
MODE Key, and then press the SET Key twice. Observe the panel display to see if the load
inertia ratio / total weight of movable section and load remain at the same value after
acceleration and deceleration.
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5.6.1 Flowchart of Tuning Procedure

Trial run without load
is OK.

No New model?

Yes

Exit the control of master.
Use the servo drive to perform trial
run and estimate the inertia ratio

|

}

Manual mode

Semi-auto
mode

Auto mode

A 4

Connect to the master. Pay attention
to the wiring of CN1. Perform trial run
by P4-07 and P4-09.

|

Use the selected gain tuning mode
to enhance the performance.

If the estimation of inertia ratio is
incorrect, it cannot obtain the best

performance of tuning.

Resonance can be suppressed

by P2-23 and P2-24.
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5.6.2 Inertia Estimation Flowchart (with Mechanism)

Turn Off the power of servo drive.

l

Connect the motor to the
mechanism.

|

Turn On the power of servo drive.

!

Set P0-02 to 15. The panel will
display inertia ratio.

}

Set P2-32 to 0 in manual mode.

e
T

Set P2-30to 1.

Decrease the value of P2-00. Set| Yeg
the value of P2-06 and P2-00 to

system
the same. i

brates~

Enter P4-05, JOG mode.

l

Set JOG speed at 20r/min.

!

Press the Up (forward) or Down
(reverse) key to perform JOG.

it operate’ Check the
smoothly at mechanism
sqstant speed” o

Yes

Increase JOG speed which is
>200r/min.

Alternately accelerate and
decelerate the mechanical
system.

View the panel display to see if the inertia ratio remains the same after
alternately accelerate and decelerate. Then, select the tuning method
according to the inertia ratio.

Note: Users cannot view inertia ratio in JOG mode. Please press the
MODE Key twice. If users desire to perform JOG operation, press the
MODE Key, and then press the SET Key twice.
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5.6.3 Flowchart of Auto Tuning

Set P2-32 to 1 (auto mode, continuous tuning)

Continue to estimate the system inertia. Automatically save the value in P1-37 every 30 minutes
and refer the stiffness and bandwidth setting of P2-31.

P2-31 Stiffness setting in auto tuning mode (The default value is 80)

In auto and semi-auto mode, the bandwidth setting of speed circuit is:

1 ~ 50 Hz: low-stiffness, low-response

51 ~ 250 Hz: medium-stiffness, medium-response

251 ~ 850 Hz: high-stiffness, high-response

851 ~ 1000 Hz: extremely high-stiffness, extremely high-response

Stiffness setting in auto tuning mode: the bigger the value is, the stronger the stiffness will be.
Adjust the value of P2-31: Increase the value of P2-31 to increase stiffness or decrease to reduce

the noise. Continue to tune until the performance is satisfied. Then, tuning is completed.

Servo off. Set P2-32 to 1. Then, Servo on.

!

Set P0-02 to 15. The panel
will display inertia ratio.

l

Alternately accelerate and
decelerate.

1. Decrease the value of P2-31 to reduce the
noise.
2. If not decrease the value of P2-31, then
adjust the value of P2-23 and P2-24 to
suppress the resonance.

(Please refer to Chapter 5.6.6)

Increase the value of P2-31

to increase the response and
stiffness.
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5.6.4 Flowchart of Semi-Auto Tuning
Set P2-32 to 2 (semi-auto mode, non-continuous tuning)

After tuning for a while and wait until the system inertia is stable, it stops estimating. The estimated
inertia ratio will be saved to P1-37. When switching mode from manual or auto to semi auto, the
system starts tuning again. During the process of estimation, the system will refer the stiffness and
bandwidth setting of P2-31.

P2-31 Response setting in auto mode (The default value is 80)

In auto and semi-auto mode, the bandwidth setting of speed circuit is:
1 ~ 50 Hz: low-stiffness, low-response

51 ~ 250 Hz: medium-stiffness, medium-response

251 ~ 850 Hz: high-stiffness, high-response

851 ~ 1000 Hz: extremely high-stiffness, extremely high-response

Response setting in semi-auto tuning mode: the bigger the value is, the better the response will be.

Adjust the value of P2-31: Increase the value of P2-31 to increase the response or decrease to
reduce the noise. Continue to tune until the performance is satisfied. Then, tuning is completed.

Servo off. Set P2-32 to 2. Then, Servo on again.

!

Set P0-02 to 15. The panel
displays inertia ratio.

The servo drive issues the

command of alternately |
acceleration/deceleration.

1. Decrease the value of P2-31 to reduce the
noise.

2. If not desire to decrease the value of P2-
31, the value of P2-23 and P2-24 can be
used to suppress the resonance as well.
(Please refer to Chapter 5.6.6)

The value of inertia ratio is
stable. Check if P2-33 bitOis

No | Increase the value of P2-31
» to increase response and
stiffness.

dtisfactd
performance
?

ImmgNOTE

1. If P2-33 bit 0 is set to 1, it means the inertia estimation in semi-auto mode is completed. The result can be
accessed by P1-37.

2. If the value of P2-33 bit 0 is cleared to 0, the system will start to estimate again.
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5.6.5 Limit of Inertia Ratio
Acceleration / Deceleration time of reaching 2000 r/min should be less than 1 second.

The speed in forward and reverse direction should be higher than 200 r/min.
The load inertia should be under 100 times of motor inertia.
The change of external force of inertia ratio cannot be too severe.

In auto mode, the inertia value will be saved to P1-37 every 30 minutes; while in semi-auto mode,
the inertia value will be saved to P1-37 only until the system inertia is stable and stops the
estimation of load inertia.

Servo off. Set P2-32 to 2. Then, Servo on again.

A

Set P0-02 to 15. The panel
displays inertia ratio*.

A
The servo drive issues the
—» command of alternately |«
acceleration/deceleration.

1. Decrease the value of P2-31 to reduce the
noise.

2. If not desire to decrease the value of P2-
31, value of P2-23 and P2-24 can be used to
suppress the resonance as well. (Please
refer to Chapter 5.6.6)

he inertia ratio shown on
the panel is stable.

Increase the value of P2-31
to increase response and
stiffness.

performance

If the value of inertia ratio
remains almost the same, then
servo off and set P2-32to 0.

lYes

Tuning
completed.
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Motor alternately
accelerates and
decelerates

resonance?

Set P2-47to 1

No resonance?

Set P2-47to 0

Tunihg
Completed

Complete

epeatedly set P2-
o 1 for over 3 time

It is suggest to reduce the
speed bandwidth.

P2-47 is setto 0
Remain the value of P2-43
and P2-45

A

Suppress resonance by
P2-44 and P2-46

A
Votor alternately
accelerates and
decelerates

Yes igh-frequenc

resonance?

No

= M=

1. Parameter P2-44 and P2-46 are the setting value of resonance suppression. If the value has been set
to the maximum (32dB), and still cannot suppress the resonance, please reduce the speed bandwidth.
After setting P2-47, users can check the value of P2-44 and P2-46. If the value of P2-44 is not O, it
means the resonance frequency exists in the system. Then, users can access P2-43 to see the
resonance frequency (Hz). When there is another resonance frequency, the information will be shown in

P2-45 and p2-46.

2. If resonance still exists, repeatedly set P2-47 to 1 for 3 times and manually adjust the setting of

resonance.
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5.6.6 Mechanical Resonance Suppression Method

Three groups of Notch filter are provided to suppress mechanical resonance. Two of them can be

set to the auto resonance suppression and manual adjustment.

The procedure of manually suppress the resonance is as the followings:

Use the analytic tool provided by
PC Software to display the point of
resonance.

I

The carvo drive iecuiee the
I Ne servo arive 1ssues the

command of alternately
accelerate / decelerate.

h

igh-frequenc
resonance?

Complete

Save the value of resonance frequency to P2-
23 and set P2-24 to 4.

Increase the value of
P2-24

No resonance?

Tuning
completed
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5.6.7 Tuning Mode and Parameters

Tuning mode P2.32 Auto-set User-defined parameters Inertia
parameters adjustment
P1-37 (Inertia ratio of the motor)
P2-00 (Position control gain)
0 P2-04 (Speed control gain)
Manual mode (default N/A P2-06 (Speed inte_gral The value
setting) compensation) remains
P2-25 (Low-pass filter of
resonance suppression)
P2-26 (Anti-interference gain)
P1-37
P2-00
Auto mode P2-04  p2-31 Frequency response of Continuous
_ o tuning (update
(continuous 1 P2-06 speed loop setting in auto the inertia ever
estimation) pP2-25 mode (response level) . y
30 minutes)
P2-26
P2-49
P1-37
P2-00 Non-continuous
Semi-auto mode p2-04 P2-31 Frequency response of tuning (stop
. 2 P2.06 speed loop setting in updating the
(non—qontl_nuous semi-auto mode inertia after
estimation) P2-25 (response level) operating for a
P2-26 while)
P2-49

When switching mode from auto mode 1 to manual mode 0, the value of P1-37, P2-00, P2-04, P2-
06, P2-25, P2-26 and P2-49 will be modified to the one in auto mode.

When switching mode from semi-auto mode 2 to manual mode 0, the value of P1-37, P2-00, P2-04,
P2-06, P2-25, P2-26 and P2-49 will be modified to the one in semi-auto mode.
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5.6.8 Tuning in Manual Mode

The

selection of position / speed response frequency should be determined by the machinary

stiffness and application. General speaking, the high-frequency machinary or the one requries

precise processing needs the higher response frequency. However, it might easily cause the

resonance. And the stronger stiffness machinary is needed to avoid the resonance. When using

the unknown resonse frequency machinary, users could gradually increase the gain setting value

to increase the resonse frequency. Then, decrease the gain setting value until the resonance

exists. The followings are the related descriptions of gain adjustment.

B Position control gain (KPP, parameter P2-00)
This parameter determines the response of position loop. The bigger KPP value will cause the
higher response frequency of position loop. And it will cause better following error, smaller
position error, and shorter settling time. However, if the value is set too big, the machinery will
vibrate or overshoot when positioning. The calculation of position loop frequency response is
as the following:
Position Loop Frequency Response (Hz) = %

B Speed control gain (KVP, parameter P2-04)
This parameter determines the response of speed loop. The bigger KVP value will cause the
higher response frequency of speed loop and better following error. However, if the value is
set too big, it would easily cause machinery resonance. The response frequency of speed loop
must be 4~6 times higher than the response frequency of position loop. Otherwise, the
machinery might vibrate or overshoot when positioning. The calculation of speed loop
frequency response is as the following:

_ (1+P1- 37/10)
Speed Loop Frequency Response fv = ( ) LM
JM: Motor Inertia; JL: Load Inertia; P1-37: 0.1 times
When P1-37 (estimation or setting) equals the real inertia ratio (JL/JM), the real speed loop
KVP

frequency response will be: fv = e Hz

B Speed integral compensation (KVI, parameter P2-06)
The higher the KVI value is, the better capability of eliminating the deviation will be. However,
if the value is set too big, it might easily cause the vibration of machinery. It is suggested to set
the value as the following:
KVI (P2 — 06) < 1.5 X Speed Loop Frequency Response
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B Low-pass filter of resonance suppression (NLP, parameter P2-25)

The high value of inertia ratio will reduce the frequency response of speed loop. Therefore, the
KVP value must be increased to maintain the response frequency. During the process of
increasing KVP value, it might cause machinary resonance. Please use this parameter to
elimiate the noise of resonance. The bigger the value is, the better the capability of improving
high-frequency noise will be. However, if the value is set too big, it would cause the unstability
of speed loop and overshoot. It is suggested to set the value as the following:

1000
NLP (P2 — 25) <
6 xSpeed Loop Frequency Response (Hz)

B Anti-interference gain (DST, parameter P2-26)

This parameter is used to strengthen the ability of resisting external force and gradually
eliminate overshoot during acceleration / deceleration. Its default value is 0. It is suggested not
to adjust the value in manual mode, unless it is for fine-tuning.

B Position feed forward gain (PFG, parameter P2-02)

It can reduce the position error and shorten the settling time. However, if the value is set too
big, it might cause overshoot. If the setting of e-gear ratio is bigger than 10, it might cause the
noise as well.
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Chapter 6 Control Mode of

Operation

6.1 Selection of Operation Mode

Three basic operation modes are provided in this servo drive, position, speed and torque. Users
can use single mode (only in one-mode control) and dual mode to control. The following table lists
all operation mode and description.

Mode Name

Position mode
(Terminal input)

Position mode
(Register input)

Speed Mode

Single

Mode Speed mode

(No analog input)

Short
Name

PT

PR

Sz

Setting
Code

00

01

02

04

Description

The servo drive receives position command and
commands the motor to the target position. The
position command is input via terminal block and
receives pulse signal.

The servo drive receives position command and
commands the motor to the target position. The
position command is issued by register (64 sets
of register in total) and uses DI signal to select
the register.

The servo drive receives speed command and
commands the motor to the target speed. The
speed command can be issued by register (3
sets of registers in total) or the external analog
voltage (-10V ~ +10V). DI signal is used to
select the command source.

The servo drive re