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Preface

Thank you for purchasing ASDA-A2. This user manual provides the related information of ASDA-
A2 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 vapor, 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 disassemble 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 Delta customer service center.




Preface ASDA-A2

Safety Precautions

ASDA-A2 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 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 distribution
board. (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:

following the instructions.

It indicates the potential hazards. It is possible to cause minor injury or lead to serious

@ It indicates the potential hazards. It is possible to cause severe injury or fatal harm if not
A damage of the product or even malfunction if not following 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 following the instructions.

IE

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 containing vapor,
corrosive gas, inflammable gas, etc. Or it is possible to cause electric shock or fire.

- ©
g

> Please connect the ground terminal to class-3 ground system (under 100Q); 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.

¢
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Operation
> 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 be out of control.
> Before the machine starts to operate, please be ensured the emergency stop can be
WARNING 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

>

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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Main Circuit Wiring

> 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
WARNING (= 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,
P please be ensured the interval is one minute at most.

Terminal Wiring of the Main Circuit

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.

WARNING

YV V V V

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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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 section 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 normal. 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)

©)

(4)
®)
(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 the other 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
the CN2 on the servo drive and the other side is the plug. (selective purchase)

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

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

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

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

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

1-1
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(10) Servo drive power input:

220V:
Control circuit power Main circuit power
100 W ~ 3 kW Lic, Lac, © quick connector R, S, T quick connector
4.5 kW ~ 15 kW Lic, Lac, © terminal block R, S, T terminal block
400V:
Control circuit power Main circuit power
750 W ~ 1.5 kW DC24V, DCOV, @ quick connector R, S, T quick connector
2 KW ~ 7.5 kW DC24V, DCOV, ® terminal block R, S, T terminal block

(11) A 3-PIN quick connector (U, V, W)

(12) A 3-PIN quick 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 220V 100 W ~ 4.5 kW and 400V 750 W ~ 1.5 kW)
(15) An installation manual

1-2
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ASDA-A2

1.2 Product Model

1.2.1 Nameplate Information

ASDA-A2 Series Servo Drive

m  Nameplate Information

-

A\ 13 AC SERVO DRIVE
Model Name — MODEL : ASD-A2-0421-L cus
Capacity Specification — POWER : 400W e
Applicable power Supply— INPUT : 200~230V 3PH 50/60Hz 1.86A S,
200~230V 1PH 50/60Hz 3.22A
Rated Current Output—— OUTPUT : 110V 0-250Hz 2.6A c € [E
MR TEAEE AT
Barcode — A20421LT14130102
Firmware Version— 01.34

DELTA ELECTRONICS, INC.

MADE IN TAIWAN

® Serial Number

A20421L T 14 13 0102

| Serial 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)

ECMA Series Servo Motor

® Nameplate Information

Model Name ——»
Input Power —

Rated Speed and Rated Output————»

Barcode ————»

m  Serial Number

C10602ES T

® Model Name

NEBE AC SERVO MOTOR
MODEL: ECMA-C10602ES

INPUT: VAC 110 A 1.55 Ins. A
OUTPi:UT r/min 3000 N.m 0.64 kW 0.2

% C10602EST 14330001

14 33 0001

Delta Electronics, Inc. MADE IN XXXXXX

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

ECMC Series Servo Motor
B Nameplate information

aEEF4 AC SERVO MOTOR

Model —» | MODEL : ECMC-EW1310RS

®
Power Input —— | INPUT: VAC 110 A5.6 Ins.A CN vs
Power Output —— | OUTPUT : r/min 2000 N.m.4.77kW 1.0

Barcode and T

Product Serial Number

EW1310RST14090001 c €

Delta Electronics, Inc. MADE IN TAIWAN

B Serial Number

EW1310RS T 14 09

o
=)
l_o
—
e 6 o o

Serial Number

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

Year of Production (14: year 2014)
Production Plant (T: Taoyuan; W: Wujiang)
Model Name
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1.2.2 Model Explanation

ASDA-A2 Series Servo Drive

ASD-A2-0743-U

Model Type

v

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

\4

Rated Power Input

01: 100 W 30: 3 kW
02: 200 W 45: 4.5 kW
04: 400 W 55: 5.5 kW
07: 750 W 75: 7.5 kW

v

10: 1 kW 1B: 11 kW
15: 1.5 kW 1F: 15 kW
20: 2 kW

.| Series
A2

Product Name
AC Servo Drive

\4
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Model Type

Type Standard Network
A2 Series F
RS-485 (CN3)

Full-closed loop control (CN5)*1

DI expansion port (CN7)
EtherCAT
CANopen
DMCNET

Analog Voltage Control

Pulse Input
PR mode*2
E-Cam™*3

X|O|O|O|X|X|X|X|O|O|r
O|0O|0|O0O|X|X|X|[O|lO|O|C
O|O|X|X|X|X|Of[Oo|[O|X|m
X|[O|X[X|[O[X|[X|X]|O]|O

O|O|0|O|X|[O|X|[X]|]O|O|=Z

Note:

1. In PR mode, only A2-F supports full-closed loop 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.
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ASDA-A2

ECMA Series Servo Motor

ECMA-C10602ES

L

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

v

w/o with wio with
Type of Shaft Brake Brake Brake, | Brake,
Diameter and wio Oi,l wio Oi’I with with
Qil Seal S Oil Qil
eal Seal Seal Seal
Round Shaft
(with fixed - - C D
screw holes)
Keyway E F - -
Keyway (with
fixed screw P Q R S
holes)
Rated Power Output
OF:50 W 09:900W 50: 5.0 kW
01: 100 W 10: 1.0 kW 55: 5.5 kW
02: 200 W 13:1.3kW 75:7.5kW
03:300W 15:1.5kW 1B: 11 kW
04:400W 18:1.8kW 1F: 15 kW
05: 500 W 20: 2.0 kW
06: 600 W 30: 3.0 kW
07: 750 W 35: 3.5 kW
08: 850 W 45:4.5 kW

v

v

Motor Frame Size

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

v

Servo Type
A: AC Servo

v

Name of the Series

Rated Voltage and Rated Speed

C =220V / 3,000 rpm; E = 220V / 2,000 rpm;
F =220V /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

Encoder Type

1: Incremental, 20-bit

2: Incremental, 17-bit

3: 2500 ppr

A: Absolute (Resolution of single cycle: 17-
bit; Resolution of multi-cycle: 16-bit)

Product Name
ECM: Electronic Commutation Motor
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1.3 Servo Drive and Corresponding Servo Motor

1.3.1 ASDA-A2 220V 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
(Arms) (Arms) (Arms)
50 ECMA-C1040FcS 0.69 2.05
ASD-A2-0121-o 0.90 2.70
100 ECMA-CA0401cS 0.90 2.70
200 ECMA-CA0602cS 1.55 4.65 ASD-A2-0221-o 1.55 4.65
£ 400 ECMA-CA06040S 2.60 7.80
g ASD-A2-0421-o0 2.60 7.80
° | o 400 ECMA-CA080407 2.60 7.80
S 1 8 | Single-
£ | @ | [Three- 750 ECMA-CA0807cS 5.10 15.30
2| Q| phase ASD-A2-0721-o0 5.10 15.30
A <§E 750 ECMA-CA0907cS 3.66 11.00
O
w 1000 ECMA-CA0910cS 4.25 12.37
ASD-A2-1021-o 7.30 21.90
1000 ECMA-CA1010cS 7.30 21.90
2000 ECMA-CA1020cS 12.05 36.15 ASD-A2-2023-0 13.40 40.20
3000 ECMA-CA133004 17.2 47.5 ASD-A2-3023-o0 19.40 58.20
500 ECMA-EA13050S 2.90 8.70 ASD-A2-0421-o 2.60 7.80
E 1000 ECMA-EA13100S 5.60 16.80 ASD-A2-1021-o 7.30 21.90
S S
5| o 1500 ECMA-EA13150S 8.30 24.90 ASD-A2-1521-o0 8.30 24.90
£ | 8 | Single-
g | N | /Three- | 2000 ECMA-EA13200S 11.01 33.03
2| W[ phase ASD-A2-2023-0 13.40 40.20
g <§f 2000 ECMA-EA18200S 11.22 33.66
O
w 3000 ECMA-EA18300S 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-A2-0721-0 5.10 15.30
850 ECMA-FA1308cS 7.10 19.40 ASD-A2-1021-o 7.30 21.90
1300 ECMA-FA1313cS 12.60 38.60
o | £ ASD-A2-2023-o0 13.40 40.20
5 g 1800 ECMA-FA1318cS 13.00 36.00
[
< § Single- 3000 ECMA-FA1830cS 19.40 58.20 ASD-A2-3023-0 19.40 58.20
= | ~ | /Three-
€| & | phase 4500 ECMA-FA18450S 32.50 81.30 ASD-A2-4523-0 32.50 70.71
2 <
g 5 5500 ECMA-FA185503 40.00 100.00 ASD-A2-5523-0 40.00 106.07
w
7500 ECMA-FA187503 47.50 118.80 ASD-A2-7523-0 47.50 141.42
11000 ECMA-F1221Bo3 51.80 129.50 ASD-A2-1B23-o0 54.40 141.42
15000 ECMA-F1221FcS 61.50 145.70 ASD-A2-1F23-0 70.00 21213
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ASDA-A2

Motor Servo Drive
Rated Max. Continuous Max.
Moftor Power Output Model Number Current Instantaneous Model Number Output Instantaneous
series (W) (Arms) current Current output current
(Arms) (Arms) (Arms)
o 400 ECMA-CA0604cH 2.60 7.80 ASD-A2-0421-o 2.60 7.80
o
g = Singl 750 ECMA-CA0807cH 5.10 15.30 ASD-A2-0721-o 5.10 15.30
@ | | Single-
£ |5 E| /Three- 300 ECMA-GA1303cS 2.50 7.50 ASD-A2-0421-o 2.60 7.80
< [
< phase
% g 600 ECMA-GA1306cS 4.80 14.40 ASD-A2-0721-o 5.10 15.30
w 900 ECMA-GA1309cS 7.50 22.50 ASD-A2-1021-o 7.30 21.90
Note:

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 the local distributors for the actual purchased product.

3. The boxes (J) in the model names represent brake or keyway / oil seal.

4 *11 kW and 15 kW will be available soon.

The above table shows the specification of the 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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1.3.2 ASDA-A2 400V Series

Motor Servo Drive
Rated Max. Continuous Max.
Motor series |Power Output Model Number | Current Instantaneous Model Number Output Instantaneous
(W) (Arms) current Current output current
(Arms) (Arms) (Arms)
400 |ECMA-JA0604[]S| 1.62 4.85 ASD-A2-0743-0 3.07 9.21
£ 750 |ECMA-JA08071S| 3.07 9.5 ASD-A2-0743-0 3.07 9.21
g = 750 |ECMA-JA0907]S| 2.16 6.37 ASD-A2-0743-0 3.07 9.21
o
(0] -
k= & |Three-[ 4000 [ECMA-Ja0910CS| 2.4 717 ASD-A2-1043-0 3.52 9.86
> > phase
S < 1000 |[ECMA-JA10101S| 4.15 12.46 ASD-A2-1543-0 5.02 10.04
O
e 2000 |ECMA-JA102001S| 7.09 21.28 ASD-A2-2043-0 6.66 18.65
3000 |ECMA-JA133074| 9.8 29.99 ASD-A2-3043-0 11.9 33.32
£ 750 |ECMA-KA130501S| 1.7 5.2 ASD-A2-0743-0 3.07 9.21
< =
£ S 1000 |[ECMA-KA13100S| 3.52 10.56 ASD-A2-1043-0 3.52 9.86
c
—_ o -
£ &  |Three-[ 1500 [EcMA-ka1315078| 5.02 15.06 ASD-A2-1543-0 5.02 10.04
5 « phase
g < 2000 |ECMA-KA1320[7S| 6.66 19.98 ASD-A2-2043-0 6.66 18.65
O
o 2000 |ECMA-KA18207S| 6.6 19.88 ASD-A2-2043-0 6.66 18.65
750 |ECMA-LA1305[0S| 2.1 6.1 ASD-A2-0743-0 3.07 9.21
850 |ECMA-LA1308[]s| 3.4 8.85 ASD-A2-1043-0 3.52 9.86
1300 [ECMA-LA1313[0S| 5.02 15 ASD-A2-1543-0 5.02 10.04
Ko £
5 £ 1800 [ECMA-LA131800S| 11.2 30.4
£ 3 ASD-A2-3043-0 11.9 33.32
5 3 Three-| 3000 |ECMA-LA1830[1S| 11.53 34.6
=
& 3 phase | 4500 |ECMA-LA1845[1S| 20.8 52 ASD-A2-4543-0 20 44
=}
g 3 5500 |ECMA-LA1855[13| 22.37 56 ASD-A2-5543-0 22.04 48.49
1]
7500 |ECMA-LA1875[03| 27.3 68.3 ASD-A2-7543-0 28.39 62.46
11000 |ECMA-L1221B[J3| 27.2 68 ASD-A2R-1B43-0 28.1 61.82
15000 |ECMA-L1221FJ3| 416 100 ASD-A2R-1F43-o 38.65 85.03
% 8 EQE Th ECMA
c =< = ree- -
Ik S = 3 | phase 900 MA13090]S 44 13.1 ASD-A2-1543-0 5.02 10.04
Zloasre

Note:

1. The boxes () at the end 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 your local distributors for the actual purchased product.

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

The above table shows the specification of the servo drive which has triple rated current. If you need the
servo drive which specification is six times of the rated current of servo motor, contact the distributors. For
detailed specification of the servo motor and servo drive, please refer to Chapter 11.
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1.4 Each Part of the Servo Drive

1.4.1 ASDA-A2 220V Series

220V Series - Front View

Please see the figure of top view.

Front sliding lid ———

Model name 2 Input voltage

CNS5: full-closed loop
interface

\

Connects to the linear scale.

CN1: 1/O signal interface

Connects to PLC and controls 1/O.

CN6: CANopen connector

Communication ports

CN2: encoder connector

Connects to the encoder.

CN7: external digital input
connector

CN3: RS-485 / RS-232 connector
Connects to the controller.
CN4: USB connector

Connects to PC.

Up to 6 digital inputs could be added.

U E=RE——0 "

Ground terminal

Ensure the servo drive is correctly
grounded so as to avoid electric shock.

Please see the figure of bottom view.
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220V Series - Top View

Heatsink
Used to secure servo drive
and for heat dissipation. >

Jaed

sad

9 227

Lioysisay!

€]
N
N
=]
T
3
il

Internal / External Regenerative Resistor Terminal

1) When using an external regenerative resistor,
connect P» and C to the regenerative resistor
and ensure that the circuit between P® and D
is open.

2) When using the internal regenerative resistor,
ensure that the circuit between P® and D is
closed and the circuit between P» and C is
open.

3) When using the external braking unit, connect
the external braking unit to P® and e.

Also, ensure that the circuit between P® and D,
and P® and C is open.

——— Control Circuit Terminal (Lic, L2c)
Used to connect 200~230Vac, 50/60Hz
1-phase/3-phase VAC supply.

Main Circuit Terminal (R, S, T)
Used to connect 200~230V, 50/60Hz
commercial power supply.
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220V Series - Bottom View

Servo Motor Qutput (U, V, W)
Used to connect servo motor.
Never connect the output terminal
to main circuit power. The AC servo
drive may be destroyed beyond repair
if incorrect cables are connected to
the output terminals.

—— Reserved Connector

0
CN8

4

N Ground Terminal

Used to connect grounding wire
of power supply and servo motor.

'RLLLLLL
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1.4.2 ASDA-A2 400V Series

400V Series - Front View

Please refer to the figure of top view

——
Front sliding lid ——»
Model name  — (% (waw)<+—— Input voltage
QLYY
2 @9
=N N =

~

CNS5: full-closed loop
interface

—

Connects to the linear scale. CN1: 1/O signal interface

=]
aZzZo
=2Z0
0

Connects to PLC and controls I/O.

‘ 9

===

c

3 — | CN2: encoder connector
Em=]

0

Connects to the encoder.

CN6: CANopen connector | .|

[T ]

Communication ports.

[+] N
§ [ (=D «— [ cN3: RS-485 / RS-232 connector

CN7: external digital input
connector

Connects to the controller.
CN4: USB connector

Up to 6 digital inputs could be added.

Connects to PC.

R
-
B ...
NE
|

;

Ground terminal

Ensure the servo drive is
correctly grounded so as
to avoid electric shock.

Please refer to the figure of bottom view
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400V Series - Top View

Heatsink
Used to secure servo drive
and for heat dissipation. )

ASDA-A2_400V Series - Bottom View

Servo Motor Output (U, V, W)
Used to connect servo motor.
Never connect the output terminal
to main circuit power. The AC servo
drive may be destroyed beyond repair
if incorrect cables are connected to
the output terminals.

—Motor —

L J0ISIS9Y 4

1
§
]

Internal / External Regenerative Resistor Terminal

1) When using an external regenerative resistor,
connect P@ and C to the regenerative resistor
and ensure that the circuit between P@ and D
is open.

2) When using the internal regenerative resistor,
ensure that the circuit between P® and D is
closed and the circuit between P2 and C is
open.

3) When using the external braking unit, connect
the external braking unit to P® and .

Also, ensure that the circuit between P® and D,
and P® and C is open.

Control Circuit Terminal (DC24V, DCOV)
Used to connect 24VDC+10% power supply.

Main Circuit Terminal (R, S, T)
Used to connect 380~480V, 50/60Hz
commercial power supply.

Reserved Connector

\——— Ground Terminal
Used to connect grounding wire
of power supply and servo motor.
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1.5 ASDA-A2-XN Series

1.5.1 Model Explanation

ASDA-A2-*N Series Servo Drive
ASD-A2-0421-LN
| N = Supports Nikon absolute

encoder

Model Type

v

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

\ 4

Rated Power Input

01: 100 W 20: 2 kW
02: 200 W 30: 3 kW
04: 400 W 45: 4.5 kW
07: 750 W 55: 5.5 kW
10: 1 kW 75: 7.5 kW
15: 1.5 kW

\ 4

_| Series
A2

Product Name
AC Servo Drive
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ASDA-A2

Model type
Type Standard Network 100 W ~ 3 kW Network 4.5 kW ~ 7.5 kW
A2 series LN EN FN MN EN FN MN
RS-485 (CN3) @) X X X X O 0]
FuII-cIos?glLo;;p control X X X X X X X
DI expansion port (CN7) X (0] X X (0] X X
EtherCAT X o] X X ] X X
CANopen X X X (0] X X @)
DMCNET X X 6] X X ¢ X
Analog voltage control 0] X X X X @) @)
Pulse input 0] X X X X @) @)
CN1 number of DI/DO 8/5 7/4 7/4 7/4 7/4 8/5 8/5
PR mode*! @) o] @) o] o] o] O
E-Cam*2 X o] X O O X O
STO™*? @) o] @) O o] X X
L: Full-closed loop E: EtherCAT F: DMCNET M: CANopen

Note:

1. You can only read PR parameters through communication in DMCNET mode.
2. E-Cam function is only applicable in PR mode.
3. STO certification application is in progress.
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ECMC Series Servo Motor

ECMC-CWUOG®GO0O2RS

[

L

Standard Shaft Diameter: S
Specific Shaft Diameter: H = High Inertia

\ 4

with
g?::};‘;?gig w/o Brake, Brake,
. with Oil Seal with Oil
Oil Seal Seal
Round Shaft
(with fixed C D
screw holes)
Keyway
(with fixed R S
screw holes)

v

Rated Power Output
01: 100 W 13: 1.3 kW

02: 200W  15: 1.5 kW
04:400 W  18: 1.8 kW
07: 750 W 20: 2.0 kW
08: 850 W  30: 3.0 kW

10: 1.0 kW

A 4

Motor Frame Size

04: 40 mm 09: 86 mm 18: 180 mm
06: 60 mm 10: 100 mm

08: 80 mm 13: 130 mm

v

Series Name

Rated voltage and speed

C =220V / 3,000 rpm; E = 220V / 2,000 rpm;

E =220V /1,500 rpm;

Encoder Type

W: absolute, 20-bit (resolution of single
cycle: 20-bit; resolution of multi-cycle:
16-bit)
Resolution of servo drive:
1280000 p/rev

A 4

Driven Type

C: High Precision AC Servo Motor
(applicable to CNC solutions)

v

Product Name
ECM: Electronic Commutation Motor
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ASDA-A2

1.5.2 ASDA-A2-XN Series Servo Drive and Corresponding Motor

Servo Drive

Corresponding Servo Motor

100 W

ASD-A2-0121-CIN

ECMC-C2040103S (S = 8 mm)

200 W

ASD-A2-0221-CIN

ECMC-C20602C1S (S = 14 mm)

400 W

ASD-A2-0421-CIN

ECMC-C»06040S (S = 14 mm)
ECMC-C2080407 (7 = 14 mm)
ECMC-E213050S (S = 22 mm)
ECMC-G213030S (S = 22 mm)

750 W

ASD-A2-0721-0IN

ECMC-C20807CJS (S = 19 mm)
ECMC-C209070JS (S = 16 mm)
ECMC-G213060S (S = 22 mm)

1000 W

ASD-A2-1021-0IN

ECMC-C209100S (S = 16 mm)
ECMC-C210100JS (S = 22 mm)
ECMC-E~13100S (S = 22 mm)
ECMC-G13090S (S = 22 mm)

1500 W

ASD-A2-1521-CIN

ECMC-E~13150S (S = 22 mm)

2000 W

ASD-A2-2023-CIN

ECMC-C2102003S (S = 22 mm)
ECMC-E413200S (S = 22 mm)
ECMC-E+18200S (S = 35 mm)
*ECMC-F213130S (S = 22 mm)
*ECMC-F213180S (S = 22 mm)

3000 W

ASD-A2-3023-CIN

ECMC-E»18300S (S = 35 mm)
ECMC-F218300IS (S = 35 mm)
ECMC-C»1330CJ8LA (8 = 28 mm)

4500 W

ASD-A2-4523-LIN

ECMC-F218450S (S = 35 mm)
ECMC-C41340CIPLA (P = 24 mm)

5500 W

ASD-A2-5523-LIN

ECMC-F2185503 (3 = 42 mm)
ECMC-C41350C18LA (8 = 28 mm)

7500 W

ASD-A2-7523-CIN

ECMC-F2187503 (3 = 42 mm)

Note:

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

1. [ at the end of the servo drive model name represents model type. For the actual

model name, please refer to the ordering information of the actual purchased

product.

2. O in the servo motor model name represents brake or keyway / oil seal.
3. A in the the servo model name represents encoder type.

* represents high inertia motor.

specification of the servo motor and servo drive, please refer to Chapter 11.
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1.5.3 Each Part of the ASDA-A2-XN Series Servo Drive

Servo drive models (front view)

The last two codes in the end of the servo drive model name represent the model type. The

product front views are as follows; the servo drive appearances are subject to change with models

of different input power. Please refer to the actual product.

-LN

-EN -FN / -MN

oZ0

®Z0

Q=ts-Z0
bl L[]

~N2Z6

Q=im-2Z0

oLl Lllo|

Connector Function Description
Connects to PLC or control I/O
. 50-pin: applicable to -LN series and 4.5 kW ~ 7.5 kW models of
CN1 Input / Output Signal -FN and -MN series
Connector
26-pin: applicable to -EN series and models below 3 kW of -FN
and -MN series
CN2 Encoder Connector Connects to the encoder connector on the motor
CN3 RS-485 Connector Connects to controller (only applicable to -LN models)
CN4 USB Connector Connects to the PC
CN5 Full-closed Connector  Connects to the linear scale
Connector for communication control (only applicable to
-EN, -FN, and -MN models)
o *Communication connector function:
CN6 Communication Connector CANopen: applicable to -MN models
DMCNET: applicable to -FN models
EtherCAT: applicable to -EN models
CN7 External DI Connector 7 expandable DI points (only applicable to -EN models)
CN8 Absolute Encoder Battery Connects to the battery connector on the absolute encoder
Connector cable
CN-STO CN-STO Safe Torque Off

1-20
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Servo Drive (top view)

For fixing the servo drive and
heat dissipation

Heat Sink |——p

HQW - m
U@
] [o
0gn®
00 0e[ T
00 Op
]
Q0= g
[ [e

. i

N N A B |

[

N O O O O O I
N A A O

Regenerative Resistor

Liprsisay!

. For connecting to external

regenerative resistor:

P& and C contacts connect to the
resistor;

P& and D contacts are left open.

. For connecting to internal

regenerative resistor:
P& and C contacts are left open;
P& and D are short-circuited.

. For external regenerative brake:

P& and © contacts connect to the brake;
P&, C and P&, D contacts are left open.

Control Circuit Power

L1c and L2c are for single-/three-phase
power 200~230Vac, 50/60Hz

Main Circuit Power

R,S, and T are for main electricity
AC200 ~ 230V, 50/60 Hz.

1-21
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Servo Drive (bottom view)

| Servo Motor Output |—>

Connects to motor
power connector
(U,V,W). Do not connect
with the main power
circuit; incorrect
connection may cause
servo drive malfunction.

OoooooOoOg [ Metor | o T J

Absolute Encoder
Battery Connector

| Ground | (L}

Connects to
power ground and
motor ground

1-22
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2.1 Notes

Please pay special attention to the followings:

B [f the connection between the servo drive and the servo motor is over 20 meters (65.62 feet),
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 the shipping carton. In order to retain the
warranty coverage and for the maintenance, please follow the instructions below for storage, if the
product is not in use temporarily:

B Store the product within an ambient temperature range of -20°C to +65°C (-4°F to 149°F).

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 containing corrosive gas and liquid.

2.3 Ambient Conditions of Installation

The ambient conditions of installing and operating the servo drive:

A location that 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 (32°F to 104°F). And the ambient location shall
have 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 (32°F to 131°F). If the
temperature is over 45°C (113°F), please place the product in a well-ventilated environment so as
to ensure its performance. If the product is installed in a distribution board, make sure the size of
the distribution board 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.

2-1
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2.4 Installation Direction and Space

Notes:

B Mount the servo drive according to the following illustration. 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 perpendicularly to the wall or in the control
panel. In order to ensure the drive is well ventilated, ensure that 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 connect the servo drives in parallel, or it might burn out the soft-start resistance or the
commutator and cause danger.

Correct

gé

i i o= & H
— = B
Incorrect

2-2
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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 diagram.)

J'Y
OO |[Fin, oo | | oo |
50 mm .
A min.
(2inch) 100 mm
Y (4 inch)
by e
A
min. min.
20 mm 20 mm H
(0.8 inch) (0.8 inch) g
“ g g i
min. o =| min.
50lmm ] o @ 50_mm
(2inch) —22] (0.4inch) B a4l (2inch)
o min.
min. 100 mm
50 mm (4 inch)
Air Flow | (2inch) Air Flow Air Flow
Y S U VAN T /oy o
Cabinet

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 are recognized by UL / CSA.
Fuse (Class T)
General

Servo Drive Model
Operation Mode
ASD-A2-0121-1
ASD-A2-0221-[7
ASD-A2-0421-7
ASD-A2-0721-1
ASD-A2-1021-1
ASD-A2-1521-]
ASD-A2-2023-[]
ASD-A2-3023-[1
ASD-A2-4523-[]
ASD-A2-5523-[]
ASD-A2-7523-[]
ASD-A2-1B23-[]
ASD-A2-1F23-[]

Circuit Breaker
General
5A
5A
10A
10A
15A
20A
30A
30A
70A
75A
95A

S5A
5A
10A
20A
25A
40A
50A
70A
140A
150A
175A

Note: If the servo drive equips with earth leakage circuit breaker for avoiding electric leakage, 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 are recognized by UL / CSA.

Servo Drive Model

Circuit Breaker

Fuse (Class T)

Operation Mode General General
ASD-A2-0443-1 10A 10A
ASD-A2-0743-[1 10A 15A
ASD-A2-1043-[1 15A 20A
ASD-A2-1543-[1 20A 25A
ASD-A2-2043-1 25A 30A
ASD-A2-3043-[] 30A 50A
ASD-A2-4543-[] 50A 80A
ASD-A2-5543-[1 60A 90A
ASD-A2-7543-1 70A 120A
ASD-A2R-1B43-[] 100A 150A
ASD-A2R-1F43-01 125A 200A

Note: If the servo drive equips with earth leakage circuit breaker for avoiding electric leakage, please
choose the current sensitivity which is over 200 mA and can continue up to 0.1 seconds.

2-4
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2.6 Ferrite Ring

The movable or round-shaped ferrite ring is usually made of Mn-Zn ferrite. The impedance of the
ferrite ring varies with frequency. Normally, its impedance is relatively small to a low-frequency
signal; however, when the frequency of the signal increases, the impedance may increase
dramatically. Use the ferrite ring to optimize signal transmission and suppress high-frequency

noise, and reduce high-frequency interference in the power cable, signal cable, and connectors.

A
al @
8| 3
2
HT
UNIT: mm (inch)
Winding Inductance Initial
Model oD ID HT
Condition L (OA) |Permeability
26 mH £
ASD-ACFC7KO00 |68.0 + 0.6/44.0 £ 0.6|13.5 + 0.5|@0.5 2UEW 20TS 250 5500

Ferrite ring model

Applicable servo drive model

ASD-ACFC7KO00

ASD-A2-4523-[1, ASD-A2-5523-[1, ASD-A2-7523-L1,
ASD-A2-1B23-[1, ASD-A2-1F23-[]

ASD-A2-2043-[1, ASD-A2-3043-[1, ASD-A2-4543-11,
ASD-A2-5543-[1, ASD-A2-7543-[1, ASD-A2-1B43-L1, ASD-A2-1F43-[]

2-5
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Installation precautions

The ferrite ring is commonly used when peripheral devices (such as a controller) are affected by
noise from conduction and radiation when the servo motor is in the Servo On state. The parasitic
capacitance between the cables in the wiring panel and the ground is typically small. As the
frequency of the signal increases (Servo On state), the resistance of the parasitic capacitance
becomes small enough to let common-mode current flow through. Normally, common-mode
current only leads to common-mode interference due to an unstable circuit caused by a poor
connection between the power circuit and ground. If the common-mode current flows through the
external cables, common-mode interference may also happen due to electrical interference caused
by unstable electric potential.

The ferrite ring causes eddy current losses to a high-frequency signal and transforms it into heat
when suppressing common-mode interference. The ferrite ring acts as a low-pass filter to
effectively suppress high-frequency noise and ensure the stability of the circuit while the
impedance to low-frequency signals is relatively small.

Winding several turns of wire onto the ferrite ring can increase inductance and the ability to filter
out high-frequency noise.

The suggested winding methods are shown below:

1. For A2-220V model (4.5 kW ~ 7.5 kW) and A2-400V model (2 kW ~ 7.5 W)

R U

2-6
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2. For A2-220V model (11 kW ~ 15 kW) and A2-400V model (11 kW ~ 15 kW)

Note:

1. Please refer to Section 3.1.4 for the selection of the motor power cable.

2. Only the motor power cable or power cable can run through the ferrite ring. If needed, please prepare
extra ferrite rings for grounding.

3. An EMI filter may be required for absorbing radiation when using a longer motor power cable.

2-7
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2.7 EMI Filter Selection

220V Series

400V Series

Item

© 00N O o ~AwWw N -

N
N = O

13

Iltem
1

2
3
4
5
6
7
8
9

10

Power

100 W
200 W
400 W
750 W
1.0 kW
1.5 kW
2.0 kW
3.0 kW
4.5 kW
5.5 kW
7.5 kW
11.0 kW
15.0 kW

Power

750 W

1000 W
1500 W
2000 W
3000 W
4500 W
5500 W
7500 W
11 kw

15 kw

Servo Drive Model

ASD-A2-0121-[]
ASD-A2-0221-[]
ASD-A2-0421-[]
ASD-A2-0721-[]
ASD-A2-1021-[]
ASD-A2-1521-[]
ASD-A2-2023-[]
ASD-A2-3023-[]
ASD-A2-4523-[]
ASD-A2-5523-[]
ASD-A2-7523-[]
ASD-A2-1B23-[]
ASD-A2-1F23-[]

Recommended EMI Filter

1PH
RFO07S21AA
RFO07S21AA
RFO07S21AA
RFO07S21AA
RFO07S21AA
RFO07S21AA

3PH
RF022B43AA
RF022B43AA
RF022B43AA
RFO37B43BA
RFO37B43BA
RF037B43BA
RF037B43BA
RFO37B43BA
RFO75M43BA
RFO75M43BA
30TDRT1W4
50TDS4wW4C
50TDS4wW4C

FootPrint

X< <X Z2 2 2Z2 2 2 2 2 2 Z2

Servo Drive Model
ASD-A2-0743-[]
ASD-A2-1043-[]
ASD-A2-1543-[]
ASD-A2-2043-[]
ASD-A2-3043-[]
ASD-A2-4543-[]
ASD-A2-5543-[]
ASD-A2-7543-[]
ASD-A2-1B43-[]
ASD-A2-1F43-[]

Recommended EMI Filter

RFO07S43AA
RFO07S43AA
RF022B43AA
RF037B43BA
RF037B43BA
RFO75M43BA
RFO75M43BA
RFO75M43BA
KMF370A
KMF370A

FootPrint
N

< X 'Z2 2 Z2 2 Z
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EMI Filter Installation

All electronic equipment (including servo drive) generates high or low frequency noise during
operation and interferes with the peripheral equipment via conduction or radiation. With an 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 the servo drive and EMI Filter, please follow the instructions of the user manual
and make sure it meets the following specifications:

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 below:

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

2. When installing the 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.

6. It is suggested to install one servo drive with one EMI filter.
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Motor Cable Selection and Installation Precautions

The selection of motor cables and installation affects the performance of EMI Filter. Please follow
the precautions 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 good contact. Please see the figure below.

4. It should have a 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 the figure below for the correct connection.

(1) The protective paint of the U-shape saddle and metal plate should be removed in
order to ensure good contact.

(2) U-shape saddle
(3) Well-grounded metal plate
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2.8 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 electricity 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 built-in :
Servo Drive .regenerative resistor . bu-ilitr] %ﬁgiﬂgﬂve Minimum allowable
(kw) Resistance Capacity resistor (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 resistor .
Servo Drive (kW) Resistance Capacity hférggtiwczn(oc\;vﬁgl)e
(P1-52) (Ohm) (P1-53) (Watt)

0.75 80 100 60
1.0 80 100 60
15 80 100 40
2.0 - - 40
3.0 - - 30
4.5 - . 20
55 - - 20
7.5 - - 15
11 - - 15
15 - - 15
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When the regenerative energy exceeds the capacity of the 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. When using an external regenerative resistor, please note that its resistance must be greater
than the resistance of the built-in regenerative resistor. For general application, you can
connect more than one resistor in series. If the value (from resistors connected in series)
exceeds the rated range, you can reduce the value by connecting the resistor in parallel.

If you want to connect the resistors in parallel to increase the power of the regenerative
resistor, please make sure the capacitance meets the requirements.

See the following diagram and settings for connecting the regenerative resistor in serial and
parallel.

External Regenerative Resistor

P® Setting:
KW, 100 P1-52=10 (Q)
P1-53=1000 (W)
C

External Regenerative Resistor
(serial connection)

LKW, 100 Setting:
P1-52=20 (Q)
1KW, 100 P1-53=2000 (W)

External Regenerative Resistor
(parallel connection)

P® Setting:
1KW, 100 1KW, 10Q P1-52=5 (Q)
’ ’ P1-53=2000 (W)
C

3. In natural environment, if the capacity of the regenerative resistor (the average value) is within
the rated capacity, the temperature of the capacitance will increase to 120°C (248°F) or even
higher (under the condition of regenerative energy continues to function). 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 the 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 the regenerative resistor. Two ways of selecting the
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
Regenerative power|  The maximum
Servo Drive Motor Rotor Inertia | from em.pty load regenerativ.e power of
(kw) J (x 10%kg.m2), 3000 r/min to stop capacitance
Eo (joule) Ec (joule)
0.1 | ECMA-CA040FCIC] 0.021 0.10 4.21
0.1 | ECMA-CA0401010] 0.037 0.18 4.21
0.2 | ECMA-CA0602000] 0.177 0.87 5.62
0.4 | ECMA-CA0604010] 0.277 1.37 8.42
0.4 | ECMA-CA080401C] 0.68 3.36 8.42
Infr‘fi’a 0.75 | ECMA-CA0807010] 1.13 5.59 17.47
0.75 | ECMA-CA090700] 1.93 9.54 17.47
1.0 | ECMA-CA1010000] 2.65 13.10 21.22
1.0 | ECMC-CA0910010] 2.62 12.96 21.22
2.0 | ECMA-CA1020000] 4.45 22.0 25.58
3.0 | ECMA-CA1330000) 12.7 62.80 25.58
0.4 | ECMA-EA1305000] 8.17 40.40 8.42
1.0 | ECMA-EA13100000 8.41 41.59 21.22
1.5 | ECMA-EA1315000] 11.18 55.29 25.58
'\fﬁgriﬁ: 2.0 | ECMA-EA13200000 14.59 72.15 25.58
2.0 | ECMA-EA1820000] 34.68 171.49 25.58
3.0 | ECMA-EA1830000] 54.95 271.73 31.20
3.0 | ECMA-EA1835000] 54.95 271.73 31.20
1.0 | ECMA-FA1308010] 13.6 67.25 21.22
2.0 | ECMA-FA13130000 20.0 98.90 25.58
Medium. | 20 | ECMA-FA1318000] 24.9 123.13 31.20
High | 3.0 | ECMA-FA1830000] 54.95 271.73 28
nertia ", 5 | ecmA-FA1845000] 77.75 384.48 25
5.5 | ECMA-FA185500] 99.78 493.42 27
7.5 | ECMA-FA1875000] 142.7 705.66 93
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Regenerative power|  1he maximum
Servo Drive i Rotor Inertia | from empty load |regenerative power of
(kw) otor J (x 10"*kg.m2)| 3000 r/min to stop capacitance
Eo (joule) Ec (joule)
Mediuhm- 11.0 | ECMA- FA221B00 329.0 723.08 117
Hig
Inertia | 15.0 | ECMA- FA221F1 553.0 1215.38 156
0.4 | ECMA-GA130300 8.17 17.96 8.42
High |0-75| ECMA-FA130500] 10.3 22.64 17.47
Inertia | o 75 | ECMA-GA 1306000 8.41 18.48 17.47
1.0 | ECMA-GA130901] 11.18 24.57 21.22
Eo= J*wr?/182 (joule), Wr: r/min
400V
Regenerative The maximum
Servo Drive Motor Rotor Inertia | power from empty regenerative power
(kW) oto J (x 10°*kg.m2) | load 3000 r/min to|  of capacitance
stop Eo (joule) Ec (joule)
0.75 | ECMA-JA06041 0.277 1.37 42.43
0.75 | ECMA-JA08071 1.13 5.59 42.43
Low |0.75| ECMA-JA0907010] 1.93 9.54 42.46
Inertia | 4 o | ECMA-JA09100107 2.62 12.96 42.43
1.5 | ECMA-JA10100000 2.65 13.10 42.43
2.0 | ECMA-JA10200O 4.45 22.01 42.43
0.75 | ECMA-KA 130501 8.17 40.40 51.17
1.0 | ECMA-KA1310010] 8.41 41.59 51.17
Medium
Inertia 1.5 | ECMA-KA13150]0] 11.18 55.29 57.41
2.0 | ECMA-KA1320010] 14.59 72.15 34.94
2.0 | ECMA-KA1820010] 34.68 171.49 34.94
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Regenerative power The maximum
Servo Drive Mat Rotor Inertia | from empty load | regenerative power of
(kW) otor J (x 104kg.m2)| 3000 r/min to stop capacitance
Eo (joule) Ec (joule)
0.75| ECMA-LA1305010] 13.1 16.20 42.43
1.5 | ECMA-LA1313000] 23.6 29.18 42.43
_ 3.0 | ECMA-LA 18300101 54.95 67.93 42.43
Medium-
High | 3.0 | ECMA-JA133000 12.7 15.70 42.43
Inerti
Netia | 4 5 | ECMA-LA18450007 77.75 96.12 51.17
5.5 | ECMA-LA1855C1[] 99.78 123.35 57.41
7.5 | ECMA-LA187501] 142.7 176.41 62.40
High | 1.0 | ECMA-LA1308010 17.1 84.56 42.43
Inertia | 1 5 | ECMA-MA 13090100 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
3000 r/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:

Step Item

Calculation and Setting Method

1

Set the capacity of regenerative
resistor to the maximum

Set P1-53 to the maximum value

2 Set T cycle of back and forth operation

Enter by the user

Set the rotational speed

wr

Enter by the user or read via P0-02

Set the load/motor inertia ratio N

Enter by the user or read via P0-02

Calculate the maximum regenerative

regenerative resistor

5 Eo= J*wr?/182
energy Eo

6 Set the absorbable regenerative Refer to the above table
energy Ec

7 Calculate the needful capacitance of 2 x((N+1)xEo — Ec) / T

Take 400 W as the example. The cycle of back and forth operation is T = 0.4 sec, the maximum
speed is 3000 r/min, and the load inertia is 7 times to the motor inertia. Then, the needful power of
regenerative resistor is 2 x ((7+1) x1.37 —8) / 0.4 = 14.8 W. If it is smaller than the built-in capacity
of regenerative resistor, the built-in 60 W regenerative resistor will do. Generally speaking, when
the need of the external load inertia is not much, the built-in regenerative is enough. 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, ALOO5 occurs.
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(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 led to the regenerative resistor
and consumed.

! ! Motor Speed

v

;

p—

]
|
i
!
I External Load Torque
i
i
i

-

Motor Output Torque

»
» (]
1
|

>

v

&
(]

A

Positive 1 Negative Torque

Torque Positive

Toraue

Negative Torque

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 40Q, which is

2 %(0.7 x1.27) x(3000 x2 x11 / 60) = 560 W.
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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 0 r/min to the rated speed and then
decelerates from the rated speed to 0 r/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 600 750 900 1.0 15| 20 20 30 45 55 75 11.0 150
w w W  kw kw kw kKW kw kW kW kw kw kW
Servo Motor 06 07 09 10 15 20 20 30 45 55 75 1B 1F
83
ECMALICIC - 312 - 137 - (F100) - - - - - - -
24 10
ECMALILE - - - 42 32 (F130) (F180) 11 - - - - -
ECMAOOF - - - - - - - 11 8 - - - -
ECMACOG 42 - 31 - - - - - - - - - -
ECMAOCI - 537 - - - - - - - - - - -
ECMAOOK - - - 162 122 - - - - - - - -
ECMALICIL - - - - - - - - - - - - -

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)
Motor Capacity ECMALILIC
400W 400 W
100W 200 W 750 W | 1.0kwW @ 2.0 kW
Recommended (F60)  (F80)
regenerative resistor 01 02 04 04 07 10 20
BR400W040 (400 W 40Q) - - 8608 3506 2110 925 562
BR1KOW020 (1 kW 20Q) - - - 8765 5274 2312 1406
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Motor Capacity ECMALILIE
2.0 kW 2.0 kW
0.5 kW 1 kW 1.5 kw 3.0 kW
Recommended (F130) (F180)
regenerative resistor 05 1.0 15 20 20 30
BR400WO040 (400 W 40Q) 291 283 213 163 68 -
BR1KOWO020 (1 kW 20Q) 729 708 533 408 171 -
BR1K5WO005*2 pcs (3 kW 10Q) - - - - - 331
Motor Capacity ECMALILCIF
3.0 KW 4.5 KW 5.5 KW 7.5 kW 11.0kw | 15.0 kW
Recommended
regenerative resistor 30 45 55 75 1B 1F
BR1K5WO005*2 pcs (3 kW 10Q) 331 234 182 127 124 74

Motor Capacity

Recommended
regenerative resistor
BR400W040 (400 W 40Q)

BR1KOW020 (1 kW 20Q)

Motor Capacity

Recommended
regenerative resistor

BR400WO040 (400 W 40Q)

Motor Capacity

Recommended
regenerative resistor

BR400W040 (400 W 40Q)
BR1KOW020 (1 kW 20Q)

0.3 kW
03
292
729

1.0 kw
10

3.0 KW
30
177

4.5 KW

ECMALILIG
0.6 kW

06
283
708

ECMALICIK
1.5 kw

15

488

ECMALICIL

45 55

312

5.5 KW

243

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

0.9 kw
09
213
533

2.0 kW
20

665

7.5 kW
75

170

If the regenerative resistor wattage is not enough, you can connect the same regenerative

resistors in parallel to increase the power, but the resistance cannot be lower than the

minimum allowable resistance specified in the manual after parallel connection.
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Dimensions of Regenerative Resistor

Delta Part Number: BR400W040 (400 W 40Q)

L1 L2 H w
265 250 30 60
L2+2
97.1
94,1 p ‘
%
o \
jm— I
N —
RING TERMINAL

| 150+2 |

L1£2

Delta Part Number: BR1IKOW020 (1 kW 20Q), BR1K5WO005 (1.5 kW 5Q)

H+0.5

A B C D E F G @H o]
470 445 48 9.1 98 47 15 55 8.1
A
B

ﬂﬂﬂ_ Em] - O
O — 1 {
G |
§/ 5
L I
[\
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2.9 The Use of Servo Motor

Please pay attention to the following when using servo motors with brake:

B Never apply the brake to dynamic braking.

2.9.1 Troubleshooting for the Motor Operation and Status

Servo motor makes abnormal noises:

Possible causes

Confirmation

Solutions

There is a source of vibration
in the connecting component.

Check if there is any foreign object,
damage, or deformation in the
movable parts of the connecting
component.

Replace the connecting
component (such as coupling) or
contact the manufacturer.

The encoder is subject to
excessive vibration / shocks.

1. Whether the servo motor has
been subjected to excessive force
or vibration, resulting in damage to
the encoder.

2. Remove and shake the motor to
see if there is any abnormal
noises (disk damage).

3. Visually inspect the encoder’s rear
cover for dust (encoder damage).

Replace the servo motor.

Servo motor overheating:

Possible causes

Confirmation

Solutions

Poor thermal conductivity of
the servo motor mounting
surface.

Measure the temperatures of the
servo motor frame and the mounting
surface (metal). The temperature
difference should not exceed 20°C

(68°F).

Make sure the installation surface
is flat. If there are other objects
(such as paint, gasket) between
the mounting surface and motor
surface resulting in poor heat
dissipation, remove the objects or
apply other methods to help
dissipate heat (such as forced air
cooling for the servo motor).
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2.9.2 Mounting Directions and Precautions for the Servo Motor

You can install the servo motor horizontally or vertically.

Orientation

Precautions

Horizontal

I

||

If you are using a servo motor with oil seal, please refer to
the precaution measures in section 2.9.5 for preventing
oil / water from entering the servo motor.

Vertical (with shaft end up)

B Do not use servo motors with oil seal in the vertical
orientation.

B When wiring, you need to install an oil trap (marked as
(1) in the left) to prevent vapor from entering the motor.

B When installing the servo motor in a machine (such as
a gearbox), you must comply with the precaution
measures in section 2.9.5 to prevent oil and gas from
entering the servo motor.

Vertical (with shaft end

=

down)

If you are using a servo motor with oil seal, please refer to
the precaution measures in section 2.9.5 for preventing
oil / water from entering the servo motor.

Note: if you need to install gears on the servo motor, please follow the manufacturer’s instructions for installation.
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2.9.3 Precautions for Using Servo Motors with Oil Seal

This section defines the operating conditions for using motors with oil seal:
1. Inthe operating environment, the oil level must be lower than the oil seal lip.

(2)
(3)~ 4 (1)

() (6)

(1) Servo motor; (2) Motor shaft; (3) Gear; (4) Oil; (5) Oil seal lip; (6) Oil seal
2. The oil seal cannot be submerged in the liquid; it can only withstand splashes of oil.
3. The oil seal lip cannot be soaked in oil.
4. The oil seal cannot be lower than the oil level; otherwise the oil will enter the servo motor and
cause damage.

2.9.4 Precautions for Using Couplings

Caution:

It is suggested to use a flexible coupling specifically designed for servo motors, especially double
spring couplings, which provide some buffer tolerance during eccentric motion and deflection.
Please select appropriate coupling size for the operating conditions. Improper usage or connection
may result in damage.

1. Wipe off the anti-rust coating or oil on the motor shaft end.
2. If using a servo motor with a keyway, attach the supplied key or a key that matches the
dimensions of the drawing to the motor shaft.

Note: when installing the keyway on the motor, do not apply excessive force to the
keyway or motor shaft.

3. Use dial gauge or other methods to ensure that the centering accuracy is within the
specification.

If you cannot use the dial gauge or other methods, you can slide the coupling along both axes and
adjust it until it does not get stuck.

(1) The distance is measured at four
different positions on the

r circumference for the centering
S —— . accuracy. The difference between

the maximum and minimum
measurement values must be
0.03 mm or less; and even within
this range, you can make
adjustments to increase the
centering accuracy as much as
possible.

Note: when measuring, rotate the coupling
and the motor shaft together.
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4. Installation safety precautions for the servo motor shaft
(1) When connecting the shaft, ensure that the required centering accuracy is reached. If the
shaft is not correctly centered, vibration may damage the bearings and encoder.
(2) When installing the coupling, do not apply excessive force to the shaft. Also, do not apply
excessive force to the area around the encoder, as the impact may damage the encoder.

N

(3) If the coupling makes any abnormal noises, re-align the shaft until the noises disappear.
(4) Ensure that the axial load and radial load are within the specifications. Please refer to the
specifications for the maximum axial load (N) and maximum radial load (N) for each

servo motor.

2.9.5 Oil and Water Prevention Measures for the Servo Motor

Please follow the following precautions and do not allow water, oil, or other foreign objects to enter
the servo motor:

1. Do not submerge the cable in oil or water.

¢

2
(2)
2. If oil or water is unavoidable, please use oil-resistant cables. Delta does not provide oil-

resistant cable.
3. If the servo motor must be mounted with the shaft end up, do not use it in a machine,
gearbox, or other environments where the servo motor may have contact with oil or water.

(1
(2)

)

|

(1) Gear; (2) Oil
4. Do not use the servo motor in an environment with cutting fluid. Depending on the type of
cutting fluid, the sealing material, the coated colloids, cables, or other components may be

affected or even deteriorate.
5. Do not let the servo motor be in continuous exposure to oil mist, water vapor, oil, water, or

grease.
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If you cannot avoid using the servo motor under the above conditions, please take prevention
measures to avoid dirt and water for the machine.

2.9.6 Measures to Suppress Temperature Increase of the Servo Motor

1. When installing the servo motor, please pay attention to the cooling conditions (such as size of
the heat sink) provided in the specifications of each servo motor type.

2. The servo motor generates heat during operation, and the heat generated by the servo motor
is dissipated to the heat sink through the motor mounting surface. Therefore, if the surface area
of the heat sink is too small, the temperature of the servo motor may increase abnormally.

3. Ifitis difficult to apply large heat sinks in the operating environment or if the ambient air
temperature exceeds the given specifications, please take the following measures:

(1) Reduce servo motor full load rating: for more details, please refer to the specifications of
each servo motor type. When selecting servo motors, consider motors with the power
capacity 1 to 2 levels higher.

(2) Reduce the acceleration and deceleration of the work cycle to lower the motor load.

(3) Apply external forced air cooling to the servo motor using cooling fans or other means.

Important: avoid placing a gasket or other insulating materials between the servo motor and heat sink, as this
may result in motor temperature increase, inferior noise resistance, and motor malfunction.
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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 from arising due to
short-circuit or flow when power on and off, so as to avoid the
damage on the servo drive.

Electromagnetic contractor (MC)

When an alarm occurs, it outputs ALARM
signal and disconnect the power of the servo
drive.

Host controller

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

Regenerative resistor (Optional)

For full-closed loop or linear scale connection.
CNB5: for ASDA-A2-L, -M, -U. (Please refer to the
description of section 1.2.2)

|
1 | _
The returned regenerative power P [0 00] poopoaon Terminal block moc_mle
generated when braking may result in [ o ool Goooool (ASD-BM-50A) (Optional)
damage. Thus, external resistor is [ -~ [ INNNNNN
recommended. Connect the external LT —0 P.D.,C  L1¢,L2¢,O,R,S,T . . .
resistor to P and C, and ensure an i C ’ Transmit the S'gn?I fr(?m CN1 50pin
open circuit between P and D. When I S ‘ to the controller via this block
applying internal resistor, ensure the | module.
circuit is close between P and D, and : A _— \
the circuit is open between P and C. ] : ameaz dorw ‘
- CN11/0 |
. connector
CN5 connector (Optional) [ —_—
E% |l . .| ﬁ
: | CN3 connector (Optional) |

|
Use MODBUS communication to
support RS-485/RS232.

CN6 CANopen connector (Optional)

CNB6: for ASDA-A2-M only. (Please refer to the
description or section 1.2.2)

CN2 connector
(Optional)

(] e

Bllf—n

CN7 connector (Optional)

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

- l© ® CN4 USB connector (Optional) |

1. Connect to personal computer
via USB cable.

2. Use ASDA-SOFT for tuning,
parameter setting and control.

Motor power output (U, V, W)
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Installation notes:

1.

Check if the power and wiring among R, S, T and Lic, Loc 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.
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3.1.2 Connectors and Terminals of Servo Drive

Terminal
Signal

Lic, Lac

R, ST

u,v,w
FG

P®, D,
C,©

Name

Power input of the control
circuit

Power input of the main
circuit

Motor cable

Regenerative resistor
terminal or braking unit

Ground terminal

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 the servo motor.

Terminal

Symbol Wire Color Description
v Red Three-phase main
\ White power cable of the
W Black motor.
Connect to ground
FG Green  terminal (@) of the

servo drive.

The contact between P® and D
end 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 @
respectively. The contact between
P® and D and P® and C should
be opened.

Internal resistor

External resistor

External braking
unit

Connect to the ground wire of power and servo
motor.

Connect to the host controller. Please refer to

CN1 | I/O connector (Optional) section 3.4.
. Connect encoder of the motor. Please refer to
CN2 | Connector (Optional) section 3.5.
. Connect to RS-485 or RS-232. Please refer to
CN3 | Connector (Optional) section 3.6.
CN4 USB connector (Type B) Connect to personal computer (PC or notebook).
(Optional) Please refer to section 3.7.
Connect to linear scale or encoder for full-closed
CN5 | Connector (Optional) loop and motor feedback. Please refer to section
3.8.
CN6 CANopen connector RJ45 connector. Please refer to section 3.9.

(Optional)

3-3



Chapter 3 Wiring ASDA-A2

Termlnal Name Description
Signal
c Extension digital input Extension DI connector. Please refer to section
N7 connector (Optional) 3.10.
CN8 | Reserved connector Reserved.

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 connector is not long enough, please use shielded twisted-
pair cable which cannot exceed 20 meters (65.62 feet). 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 cause danger.
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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, and Power Off and ALRM_RY are contact b. MC is the coil
of magnetic contactor, self-remaining power, and 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)

4
B '?9 ?f) MCCB

Power Power

Noise Filter
S Off MC — ALRM_RY
MC SUP
MC
+— R Servo Drive
| S
T
CN1
© DO5+(28) DC24V
Lic ALRM_RY —‘7
Lac D05-(27)T
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B Wiring Method of Three-phase Power Supply (suitable for all series)

%)
"?}?' §>} MCCB
. . Power Power
Noise Filter
On Off MC  ALRM_RY
= o—m m—o_l_ 0| o—
MC SuP
U
M
Vv otor
MC —Eg—l
+ R Servo Drive S 1
I S
I T
CN1
© DO5+(28) DC24V
Lic ALRM_RY T
Loc D05-(27)T
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3.1.4 Specification of Motor Power Cable

Motor Model U, V, W / Connector of Brake UEliliEL
Definition
ECMA-C1040FLIS (50 W)
ECMA-CA0401L1S (100 W)
ECMA-CA0602[]S (200 W)
ECMA-CA0604L]S (400 W)
ECMA-CA0604L1H (400 W)

T
i 4]2)
ECMA-CA080417 (400 W) ] i j Do A

ECMA-CA0807C1S (750 W)
ECMA-CA0807CIH (750 W)
ECMA-CA0907JS (750 W)
ECMA-CA09101S (1000 W)

ECMA-C1040FIS (50 W)
ECMA-CA04011S (100 W)

ECMA-CA060207S (200 W) L}ﬂg
ECMA-CA06040S (400 W) i 613)
ECMA-CA080417 (400 W) 1 j 152 B
ECMA-CA08070S (750 W) d — [4)1]

N

ECMA-CA0807CIH (750 W)
ECMA-CA0907CS (750 W)
ECMA-CA0910CIS (1000 W)

ECMA-Ga13030S (300 W)
ECMA-Ea13050S (500 W)

ECMA-Fa13050S (500 W)

ECMA-Ga13060S (600 W)

ECMA-FA13080JS (850 W)

ECMA-GA13090JS (900 W) 17
ECMA-CA1010CJS (1000 W)
ECMA-EA13100JS (1000 W)
ECMA-FA13130S (1300 W) Y
ECMA-Ea13150S (1500 W)

ECMA-FA13180JS (1800 W)

ECMA-CA1020CJS (2000 W)

ECMA-EA13200JS (2000 W)

ECMA-Ca1330034 (3000 W)

C
MIL 20-18S
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Motor Model U, V, W / Connector of Brake Ter'm.ir.1al
Definition
ECMA-EA1820C]S (2000 W)
ECMA-CA1330R8LA (3000 W)
ECMA-EA18300JS (3000 W) 7Y
ECMA-FA18300JS (3000 W) D
ECMA-EA183501S (3500 W) MIL 24-11S
ECMA-CA1340RPLA (4000 W) -
ECMA-FA18451S (4500 W)
ECMA-CA1350R8LA (5000 W)
ECMA-FA 1855013 (5500 W) — 7 )~
ECMA-FA187513 (7500 W) E
ECMA-F1221B3 (11 kW) MIL 32-17S
ECMA-F1221FIS (15 kW) Y
Motor Model Connector of Brake é)l’er_m.ir}al
efinition
)
ECMA-F21855[13 (5500 W) E
ECMA-F21875[13 (7500 W)
LI\
Wiring U Vv w CASE GROUND BRAKE1 BRAKE2
Name (Red) (White)  (Black) (Yellow/Green) (Note*5) (Note*5)
A 1 2 3 4 - -
B 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 (Red) BRAKE2 (Black)
F A B

When selecting the wire rod, please choose a 600V PVC cable and the length should not be longer
than 30 m (98.43 feet). If the length exceeds 30 m, refer to the voltage drop when selecting the
wire size. Please refer to Section 3.1.6 for wire rod selection.

Note:

1. No polarity for brake coil. The wiring name is BRAKE1 & BRAKE2.

2. Power for brake is DC24V. 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; A = 3: 2500 ppr; A= A: absolute.

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

5.  Color of brake cable F40 to F86: brown and blue; color of brake cable for F100 or above: yellow and
blue.
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3.1.5 Specification of Encoder Cable Connector

Encoder Connection (Diagram 1)

i
| {

J

l]
g b
| we U

(1) CN2 connector; (2) Quick connector (connector of encoder cable)

Note: 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] (50 W)
ECMA-CA04010JS (100 W)
ECMA-CA060203S (200 W)

ECMA-CA06041S (400 W) : ===
ECMA-CA06041H (400 W) )
ECMA-CA0804[17 (400 W) . 4( il % 1]
ECMA-CA080701S (750 W) | b

ECMA-CA0807IH (750 W)
ECMA-CA09070IS (750 W)
ECMA-CA09100JS (1000 W)
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ASDA-A2

Specification and Definition of Incremental Encoder Connector:

Connector of Connector of
Encoder Cable Motor Encoder
= ::,:l\
Servo Drive —ly s Motor
CN2 . o i o Encoder
View from this side View from this side
/ ___________ \ H H AW
| 1 > 3 | (Encoder type is 17bit, 20bit):
| white I 3 2 1
I T+ |Reserved | Reserved | | White
: 4 5 6 | Reserved T+
| | White/Red ! 6 5 4
| T- Reserved | Reserved : White/Red
| 7 8 9 I Reserved T-
: Brown Blue Shield | 9 8 7
DC+5V GND | Blue Brown
( ) Shield
_— = _j _____ GND DC+5V

| to the real object. )
] &—»1
2 «—>» 2
Servo Drive 3 «—» 3 Motor
CN2 4 «—» 4 Encoder

If not using housing and directly wiring 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.

3-10



ASDA-A2 Chapter 3 Wiring

Specification and Definition of Absolute Encoder Connector:

Battery Encoder Quick Connector ™’
Box (T T T T T T T T T T T T ~
Connector |
I
I

Servo Drive <— |

Note 1:
Female Male
Housing : AMP(1-172161-9)

—

| —

| —

—l PR
View from this side View from this side

e ————— \
| 1 2 3 | 3 2 1
I'| white Red | Black White
[ T+ BAT+ |Reserved | | Reserved | BAT+ T+
: 4 5 6 | 6 5 4
| | White/Red | Biack | Red/Black | White/Red
I T- BAT- |Reserved : Reserved | BAT- T-
7 8 9 | 9 8 7
: Brown Blue Shield | Shield Blue Brown
l DC+5V | GND /l GND DC+5V

The wire color of the servo drive is for !
reference only. Pleas refer to the
| actual product. |
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Encoder Connection (Diagram 2):

(1) CN2 connector; (2) Military connector (connector of encoder cable)

Note: This diagram shows the connection between the servo drive and the motor encoder. It is not drawn by
the actual scale and specification will be different according to the selected servo drive and motor model.

Please refer to Section 3.5, CN2 Connector.
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Motor Model

ECMA-GA13030S (300 W)
ECMA-EA13050S (500 W)
ECMA-F 130501 (500 W)
ECMA-GA1306S (600 W)
ECMA-Fa1308CIS (850 W)
ECMA-Ga 13090JS (900 W)
ECMA-CA1010CJS (1000 W)
ECMA-EA13100S (1000 W)
ECMA-FA13130IS (1300 W)
ECMA-Ea13150S (1500 W)
ECMA-FA13180IS (1800 W)
ECMA-CA1020CJS (2000 W)
ECMA-Ea13200S (2000 W)
ECMA-Ea18200JS (2000 W)
ECMA-C 1330014 (3000 W)
ECMA-CA1330R8LA (3000 W)
ECMA-EA18300S (3000 W)
ECMA-CA1340RPLA (4000 W)
ECMA-CA1350R8LA (5000 W)
ECMA-F A1830CJS (3000 W)
ECMA-EA18350S (3500 W)
ECMA-F A18451S (4500 W)
ECMA-F 1855013 (5500 W)
ECMA-F A 187503 (7500 W)
ECMA-F1221B03 (11 kW)
ECMA-F1221FIS (15 kW)

Connector of Encoder Cable

No. Identification

Terminal

T+
T-

DC+5V
GND

BRAID
SHIELD

Color

White

White/
Red

Brown
Blue

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.

Note:

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

17-bit; A\ = A: absolute.

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

Servo Drive <—

Connector

)

CN2

©

i

Battery Box

Military *1
* Connector

3106A-20-29S
Military Connector

Pin .
No. Assignment Color
A T+ White
B T- White/Red
c BAT+ Red
D BAT- Black
S DC+5V Brown
R GND Blue
L BRAID
SHIELD
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3.1.6 Selection of Wiring Rod

The recommended wire rods are shown as the following table.

Power Wiring - Wire Diameter mm? (AWG)

Servo Drive and corresponding Servo Motor

Lelze  RST  UVW  P®C
©SDAr gt ECMA-CI040FIS
ECMA-CA040101S
ASD-A2-0221-01  ECMA-Ca060201S
ECMA-CA060401S
ECMA-CA060400H
ASD-A2-0421-01  ECMA-CA0804C17 S
ECMAEA13050IS  \\\vG16) (AV\2/g14) (A\(/)vgas) (Avig14)
ECMA-GA130300S
ECMA-FA130501S
ECMA-CA080701S
ASD-A2-0721-01 = ECMA-CA0807C1H
ECMA-CA090701S
ECMA-GA130601S
ECMA-CA091000S
ECMA-CA101000S
ASD-A2-1021-01  ECMA-Ea131000S 13 2.1 13 2.1
ECMA-FA13080S  (AWG16) (AWG14) (AWG16) (AWG14)
ECMA-GA130901S
ASD-A2-1521-01  ECMA-Ea131501S
ECMA-CA102001S 1.3 2.1 2.1 2.1
ECMAEA132000S | (AWG16)  (AWG14) (AWG14)  (AWGT4)
ASD-A2-2023-T1  ECMA-EA182001S
ECMA-FA131301S
ECMA-FA131801S s
ECMA-CA13300S  \\vG16) (AV\2/.C1%14) (Avs/gm) (AV%M)
SDAra0psry  ECMA-EAT830S
ECMA-EA183501S
ECMA-FA183001S
ASD-A2-4523-0)  ECMAFA18450S e awarz)  (AWGE)  (AWGH2)
ASD-A2-5523-01  ECMA-FA 1855013 (AV\1/§16) (Avsgm) (Abf’/é’m (Avié’m)
ASD-A2-7523-T1  ECMA-FA1875013 (AV\1/g16) (Avié’m) (Awgm (Avié’m)
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Power Wiring - Wire Diameter mm? (AWG)

Servo Drive and corresponding Servo Motor

Lic, Lac R, ST u,v,w P®, C
1.3 8.4 13.3 8.4

ASD-A2-1B23-[ ECMA-F1221BJ3 (AWG16) (AWGS) (AWGS) (AWGS)
1.3 13.3 21.2 13.3

ASD-A2-1F23-01  ECMAF1221FDIS  \vG1ey  (AWGE)  (AWGH)  (AWGS)

Encoder Wiring - Wire Diameter mm? (AWG)
Size Number Specification Standard Length

Servo Drive Model

ASD-A2-0121-0]

ASD-A2-0221-0]

ASD-A2-0421-0]

ASD-A2-0721-0J

ASD-A2-1021-0]

ASD-A2-1521-0] L=3t020m  L=3t020m
ASD-A2-2023-0] Note*8 2C+2P (e | B8RO
ASD-A2-3023-01 (UL20276)  (68.9ftto 164 ft)
ASD-A2-4523-0]

ASD-A2-5523-0]

ASD-A2-7523-01

ASD-A2-1B23-0]

ASD-A2-1F23-0J

Note:

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

7. Specification of brake cable F40 to F86: AWG#22; specification of brake cable for F100 or above:
AWG#20.

8. L=3-20m:0.324 mm?-2C(AWG22-2C) — for connecting to +5V power and grounding
0.205 mm?2-2P(AWG24-2P) — for signal cable
L =21-50m: 1.31 mm2-2C(AWG16-2C) — for connecting to +5V power and grounding
0.128 mm?-2P(AWG26-2P) — for signal cable
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3.2 Connections - 400V series

3.2.1 Connecting to Peripheral Devices

Power

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

No Fuse Breaker (NFB)

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

Electromagnetic contractor (MC)

DC24V+10%

|
Host controller

I
I
I
: : It can connect to Delta PLC controller or other
I
I
|

When an alarm occurs, it outputs ALARM
signal and disconnect the power of the servo U

drive. 2

brands of NC controllers.

Regenerative resistor (Optional) |

| CN3 connector (Optional)

0ol |
The returned , — Terminal block module
e returned regenerative power RM. .
generated when braking may result in iy — (ASD BM 5OA) (Opt|0na|)
damage. Thus, external resistor is DC24V, ) ] )
recommended. Connect the external DCOV ] Transmit the signal from CN1 50pin
resistor to P and C, and ensure an | to the controller via this block
open circuit between P and D. When | module.
applying internal resistor, ensure the
circuit is close between P and D, and |
the circuit is open between P and C. CN1 1/0 | fiannannnl
connector | | | @%
CN5 connector (Optional) | =
I

For full-closed loop or linear scale connection.
CNB5: for ASDA-A2-L, -M, -U. (Please refer to the
description of section 1.2.2)

&

|

I

|

| . .
CN2 connector : Use MODBUS communication to

|

|

I

|

support RS-485/RS232.

(Optional)

CNG6: for ASDA-A2-M only. (Please refer to the
description or section 1.2.2)

[ CN7 extension DI connector (Optional) | B ||| ==

CN7: for ASDA-A2-U only. (Please refer to the

description of section 1.2.2) | CN4 USB connector (Optional) |

1. Connect to personal computer
via USB cable.

2. Use ASDA-SOFT for tuning,
parameter setting and control.

Motor power output (U, V, W)

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.

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.

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.
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3.2.2 Connectors and Terminals of the Servo Drive

Terminal Signal Name Description

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

Power input of the
DC24V, DCOV control circuit

Power input of the Connect to three-phase AC power (select the

R,S, T main circuit appropriate voltage specification according to the
product)
Connect to servo motor
Terminal . .
Symbol Wire Color Description
U,V, W u Re.d Three-phase main
@ Motor cable \Y White power cable of the
FG (&) W Black motor
Connect to the
FG(D) Green  grounding @ 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.
External Connect P®, C ends to the resistor
; and the contact between P® and D
resistor
end should be opened.
Regenerative
P® D C O res?stor terminal or P® and P® of the brake unit should
T ; ; connect to P® and P© respectively.
braking unit
The contact between P® and D and
External P® and C should be opened.
braking unit 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
Ground terminal
motor.
CN1 I/0O connector Connect to the host controller. Please refer to Section
(Optional) 3.4.
CN2 Connector Connect to the encoder of the motor. Please refer to
(Optional) Section 3.5.
CN3 Connector Connect to RS-485 or RS-232. Please refer to Section
(Optional) 3.6.
c USB connector Connect to personal computer (PC or NOTEBOOK).
N4 (Type B) (Optional) Please refer to Section 3.7.
CN5 Connector Connect to linear scale or encoder for full-closed loop
(Optional) and motor feedback. Please refer to Section 3.8.
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Terminal Signal Name Description

CANopen
CN6 connector RJ45 connector. Please refer to Section 3.9
(Optional)

Extension DI

CN7 connector Extension DI connector. Please refer to 3.10.
(Optional)

Reserved

CNS8 connector Reserved.

Communication
CN9 extension port For other expansion cards (coming soon).
(Optional)

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 feet). 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 UL2464.

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 cause danger.
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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, and Power Off and ALRM_RY are contact b. MC is the coil
of magnetic contactor, self-remaining power, and the contact of main power circuit.

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

9
) mcee
. . Power Power
Noise Filter
S Off MC — ALRM RY
= l»—m g—z&—%—ﬂ_@‘
MC SUP
uO
v
wQO
— R Servo Drive @ l
_' S
4| T
CN1
© DO5+(28)
DC24V ALRM_RY “»
bcov DO5-(27)
DC24V
Power
Supply
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3.2.4 Specification of Motor Power Cable

Motor Model

ECMA-JA06040]S (400 W)
ECMA-JA0807LIS (750 W)
ECMA-JAQ0907LIS (750 W)
ECMA-JA091001S (1000 W)

—~ o~ o~ o~

AN
1

U, V, W / Connector of Brake

Terminal Definition

ECMA-JA0604L1S
ECMA-JA0807LIS
ECMA-JA090701S
ECMA-JA091001S

400 W)
750 W)
750 W)
1000 W)

~ o~ o~ o~

ECMA-Ka13050S (500 W)
ECMA-La13050S (500 W)
ECMA-LA13080S (850 W)
ECMA-Ma13090JS (900 W)
ECMA-JA1010CIS (1000 W)
ECMA-Ka13100S (1000 W)
ECMA-LA13130S (1300 W)
ECMA-Ka13150S (1500 W)
ECMA-JA10201S (2000 W)
ECMA-Ka13200S (2000 W)
ECMA-JA 1330034 (3000 W)

ECMA-La18300JS (3000 W)
ECMA-LA184501S (4500 W)
ECMA-LA 185503 (5500 W)
ECMA-La 187503 (7500 W)
ECMA-Ka18200S (2000 W)

Wiring U \Y
(White)
A 1 2

Name (Red)

HvJ
P N

1
'@J

(Black)

L

NN

w CASE GROUND
(Yellow/Green)

3 4

BRAKE1
(Note*5)

BRAKE2
(Note*5)

B 1
C F
D D

4 5
B E
F G

> O w

W I o

When selecting the wire rod, please choose 600Vac PVC cable and the length should not be longer

than 30 m (98.43 feet). If the length exceeds 30 m, please refer to the voltage drop when selecting

the wire size. Please refer to Section 3.1.6 for wire rod selection.
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Note:
1. No polarity for brake coil. The wiring name is BRAKE1 & BRAKEZ2.

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

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

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

Color of brake cable F40 to F86: brown and blue; color of brake cable for F100 or above: yellow and
blue.
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3.2.5 Specification of Encoder Connector

Encoder Connection (Diagram 1):

[opteketoletelo]

J

(1) CN2 connector; (2) Quick connector (connector of encoder cable)

Note: 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-JA0604L1S (400 W) £_|_—|¥‘; ——x
ECMA-JA080701S (750 W) j T I
ECMA-JAQ907IS (750 W)

— O
ECMA-JA0910IS (1000 W) ——
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Encoder Connection (Diagram 2):

H|@%héil
 ——]

(1) CN2 connector; (2) Military connector (connector of encoder cable)

Note: 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-KA130501S (500 W)
ECMA-LA13050L1S (500 W) Pin Terminal
ECMA-LA1308LIS (850 W) No. Identification Color
ECMA-MA13090JS (900 W)

T+ White
ECMA-JA101001S (1000 W) j White/
ECMA-KA13100C1S (1000 W) l T- Red
ECMA-LA131301S (1300 W) : DC+5V  Brown

GND Blue

ECMA-Ka13150S (1500 W)
ECMA-JA102003S (2000 W) | BRAD
ECMA-KA132003S (2000 W) SHIELD
ECMA-JA 1330034 (3000 W)

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.
Note:

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

2. The box [ in the servo motor model represents brake or keyway / oil seal.
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3.2.6 Selection of Wiring Rod

The following table lists the recommended wire for connectors and signal wiring for the ASDA-A2

servo drive.

Servo Drive and corresponding
Servo Motor

ASD-A2-0743-0]

ASD-A2-1043-[]

ASD-A2-1543-[]

ASD-A2-2043-[1

ASD-A2-3043-[1

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

ASD-A2-1B43-[]

ASD-A2-1F43-0]

ECMA-JA0604L1S
ECMA-JA080701S
ECMA-JA090701S
ECMA-KA130501S
ECMA-LA130501S
ECMA-JA091001S
ECMA-Ka131003S
ECMA-LA1308L1S
ECMA-JA101001S
ECMA-KA131501S
ECMA-Ma130901S
ECMA-LA13130IS
ECMA-JA102001S
ECMA-KA132001S
ECMA-KA18200]S
ECMA-LA18300JS
ECMA-JA1330014
ECMA-LA184501S
ECMA-LA18550]3

ECMA-LA1875013

ECMA-LA1875013
ECMA-LA221BI3
ECMA-LA221FI3
ECMA-LA221BLI3
ECMA-LA221F]3

Power Wiring - Wire Diameter mm? (AWG)

DC24V, DCOV

1.3
(AWG16)

1.3
(AWG16)

1.3
(AWG16)

1.3
(AWG16)

1.3
(AWG16)

1.3
(AWG16)

1.3
(AWG16)

R, ST

0.82
(AWG18)

0.82
(AWG18)

1.3
(AWG16)

2.1
(AWG14)

3.3
(AWG12)

13.3
(AWGB)

13.3
(AWGB)

u,Vv,w

0.82
(AWG18)

1.3
(AWG16)

1.3
(AWG16)

3.3
(AWG12)

5.3
(AWG10)

13.3
(AWGB)

13.3
(AWGB)

P®, C

2.1
(AWG14)

2.1
(AWG14)

2.1
(AWG14)

3.3
(AWG12)

3.3
(AWG12)

105
(AWGT)

10.5
(AWG?7)
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Encoder Wiring - Wire Diameter mm? (AWG)
Size Number Specification Standard Length

Servo Drive Model

ASD-A2-0743-0]
ASD-A2-1043-01
ASD-A2-1543-01
ASD-A2-2043-[]

L=3to20m L=3to20m

ASD-A2-3043-] Note*7 2C+2P (UL2464) (9.84 ft to 65.6 ft)
ASD-A2-4543-] L=21to50m L=21to50m

(UL20276)  (68.9 ft to 164 ft)
ASD-A2-5543-[]

ASD-A2-7543-[]
ASD-A2-1B43-[]
ASD-A2-1F43-0]

Note:

1. Box, ([J) 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. (a), 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.

Box, () in servo motor model represents brake or keyway / oil seal.
Please use shielded twisted-pair cable for encoder wiring so as to reduce the interference of the noise.

The shield should connect to the @ phase of SHIELD.
Please follow the Selection of Wire Rod when wiring in order to avoid the danger it may occur.
L = 3-20 m: 0.324 mm2-2C(AWG22-2C) — for connecting to +5V power and grounding

0.205 mm2-2P(AWG24-2P) — for signal cable

N o g bk~ w

L =21-50m: 1.31 mm2-2C(AWG16-2C) — for connecting to +5V power and grounding
0.128 mm?2-2P(AWG26-2P) — for signal cable
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3.3 Basic Wiring

3.3.1 220V series

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

Connect to external
regenerative resistor

Power
1-phase/3-phase
200~230V
@ Servo Drive
N1
T |
| |
+— l |
5 - |-| m m : Servo
5 .% o | ® U Motor
% _Z/[+ 5] §| | \/
i 85! I L © M
i & I I W
i H H |
O ' |
© - e | 5
Encoder
L1C g +15V
1,18 +5V 1
Loc 5 Zp g +3.3V
|_ 8 +24V GATE |
S Protection DRIVE [€
_C Circuit
e |
| e |
N Position —»{ Speed |—»{ Current [
External Speed —» "1 AD : Control Control Control PWM :
External Torque —, > —‘ | WY I_> A A r N 4 |
|
Position Pulse —| < : urrent |
. P | _ Signal AD ¢+
Digital Input —»| o€ | Processin |
EncoderOSignaI Z < : . :
A, B, Z Output ¢ hd ncoder
Signal 4-—o_>|
Digital Output € < : 1 Processing | C@_
A A l I
Analog Monitor €— | [ e —— - %
Output T | ) &
| Ly Display 5
A/D DSP \I—V—,‘ CPLD | | o
| <« 3
Serial | Eéata | 0 O O
Communication HEIE‘———I> us || MODE A SHIFT 0—EN5
RS-232/RS-485 b vy vy % | O O O Full-Closed
R _, N —[— — — CHARGE v SET Loop
USB | CN4 |<—| USB/UART [~ Extension
i cN7 | X
H Digital Input
Reserved [ CN8 » CN6 | CANopen

» CN9 Reserved
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B 400 W ~ 4.5 KW models (with built-in regenerative resistor)
Power Connect to external regenerative resistor
400W~1kW single-/3-phase 200~230V
2kW~4.5kW 3-phase 200~230V
; 750W~4.5kW models
@ Servo drive
e e s o
PRB 60W or 120W
____________ |
|
\ R( |
[ o3 z . |
S o g I Servo
\—( g 9| 2 I Motor
T Sg o F3
\_( @ g 0% |
= —\ M
o
=] _| I
|
| Y
00— — Al L] |
Encoder
L1C +15V
O g X
Ei +5V
Lac A 3> w3av
- +24V <
% <
_I___e Protection
S -——
» Position Current [
External speed —p > control control PWM
External Torque —p » A 4 A A
Position pulse — < —] et
Digital input —» 1 oy €1 AP
z
A,B,Z output <€— < ¢ Encoder
Digital output <— e N2 Je—
Analog monitor yyy
__________ A—— —
output =
Display 8
AID DSP ﬁ 8
@
. ' Data O O O
Serial | Bus
communicationHE:Ns : MODE A SHIFT "—E:
RS-232/RS-485 A AA O O O Full-closed
L CHARGE W  SET loop
uss | CN4 |e— USB/UART Extension
DI
Reserved CN8 CANopen
Reserved
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B 55KkW ~ 15 kW models (with built-in fan but no regenerative resistor)

Connect to external
regenerative resistor

Signal

Digital Input —| <

Power r ¥ 11kW and 15kW models
5.5kW~15kW 3-phase 200~230V | ’/I— do not have D contact
m P® D .C Servo Drive 5.5kW~15kW models
o
@ O O
* 1 |
| | +12V
*— 3 : |
5 I—l — — | Servo
5 S : O U Motor
= + © g |
3 /A 28 T '\{t OV
(14 [oX3)
ol |
— o
= H H o |
| I
©0 - 1 S s
Encoder
Lic c 5 +15V
T &> +sv yY
)
Lac 5 Zp £ aav
4 |_ S +24V GATE |,
S, Protech DRIVE [€
) otection
— Circuit
N -
P I
q Position —»{ Speed [ Current | —»
External Speed —» ”| AD Control Control Control PWM :
External Torque —] » —‘ A A I_> A A ’_) A Y |
|
Position Pulse —»| < urrent |
B AD [«
|
|
|

o Processin
Encoder Signal z
A, B, Z Output < < Encoder
. Signal H——)EN2
Digital Output €— < ¢ Processing | :l‘_
YVY ] |
Analog Monitor <€— |_ _________ 2 %
Output | A
S Display s
AD DSP ﬁ CcPLD| 17 @
| wa a
Serial | Data h O O O -
Communication HENZ'(———I) Bus | MODE A SHIFT "—ENS
RS-232/RS-485 VY VY 22— | O O O Full-Closed
LY e -~ |charee v sET Loop
uss | CN4 |&—] USB/UART on Extension
7 o
Digital Input
Reserved CN8 » CN6 | CANopen

» CN9 [ Reserved
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3.3.2 400V series

® 750 W ~ 1.5 kW models (with built-in regenerative resistor and fan)

Connect to external
regenerative resistor

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

D .C i 750W and above models
'~ Servo Drive
_____ A
PRB 60W |
_____ I
— |
I | +12V
b= | |
£ s Id — i A Servo
0 2 ! I e\ Motor
et =
: 0
3 g0l T / \{ ‘ ©
o S I
£ w
1z H H :
| | 3
00 | 0 | 5
Encoder
+15V
DC24V +5V A
Power
Supply +3.3V
+24V GATE |
Protection DRIVE
Circuit
r—-rT--—--—"-""""""=""""/"— = —_ —_ —_ — r — — _i
| Position Speed Current
External Speed > ”1 AD : Control Control Control PWM :
External Torque —} > —| | [ K |
|
Position Pulse —] < : orent |
Digital Input — > |« | pnel AD €
Encoder Signal Z P | |
A, B, Z Output | Encoder |
Digital Output €— < | ¢ Processing |
. 4 4 % ] |
Analog Monitor ¢—] | | —_——————— - o
o ©
utput ] | (%
| | o Display =
AD psp (———cPD " 8
Serial | Data 1O O O -
Communication ¢ CN3  |¢———L» Bus || MODE A SHIFT .,—EN
RS-232/RS-485 vy vy 11O O O Full-Closed
L 0 —|{— —— [cHarcE W sET Loop
use | N4 |e—{ USBIUART Extension
Digital Input
Reserved | CN8 | CANopen
Reserved
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B 2 kW ~ 7.5 kW models (with built-in fan but no regenerative resistor)

Connect to external

Power regenerative resistor
3-phase 380~480V +10%, DC24V +10% If e ]
| |
~ P® D .C Servo Drive 750W and above models
Py ! ____________ I
[ | +12V
5 :—l — — : Servo
> 5 ) | SY_| Moo
£ T £ | v
— 8 2 B T O
24 @ 'GI |
Al 8°
Y H L :
| | b
o O ¥ 1 N U S | 5
Encoder
DC24V 5 > 15V
DC24V © I 3 A
Power +e oV
Supply DCoV ® Zp % +3.3V
8 +24V GATE
@ ) Protection DRIVE
— Circuit
rr|T--- > """"""""""-""-""-""""—-""—""—"V¥—"7V¥“—7V¥ -7 - - — —l
| Position |—» Speed }|—»| Current |
External Speed > AD : Control Control Control PWM :
External Torque — —‘ | A4 I_> A ) F Y h |
|
Position Pulse —» < : |
Digital Input —»| : «_I
Encoder Signal z P | |
A, B, Z Output | hd Encoder |
Digital Output <€ 1 ¢ Processing |
| LAA 2 ] |
Analog Monitor ¢—| | | —————— A——= o
Output T | O
| | o Display ?
AD DSP \‘—V"—'\ cPLD| '™ 3
Serial | Data | O O O -
Communication HENZF——_L» Bus || MODE A SHIFT .,—EN
RS-232/RS-485 [ C VY : O O O Full-Closed
I N |- —— |cHaree W sET Loop
use | CN4 |e&—{ UsSB/UART Extension
Digital Input
Reserved | CN8 | CANopen
Reserved
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3.4 1/0O Signal (CN1) Connection

3.4.1 1/0 Signal (CN1) Connector Terminal Layout

In order to have a more flexible communication with the controller, 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 parameters P2-10 ~ P2-17 and parameters P2-18 ~ P2-22
respectively. In addition, the differential output encoder signal, A+, A-, B+, B-, Z+, and Z-, inputs of
analog torque command, analog speed/position command, and pulse position command are also
provided. The pin diagram is as follows.

~\
]

:.1

B [ =4

[SIIIIIIT]
ab

&
—~
—_—
~

R RIEEEEEE == EE

& E]E]EEE EE ] S ] ] E]
C BIEIEIEIEIBIE EE] R

-
I
1

(1) CN1 connector (Female); (2) CN1 connector (Male)
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Pin assignment:

10

12

14

16

18

20

22

24

DO3-

DO2-

DO1-

Dl4-

DI2-

GND

NC

MON1

T_REF

VCC

/OA

/10Z

Digital output

Digital output

Digital output

Digital input

Digital input

Analog input
signal ground

No Connection

Analog
monitor

output 1

Analog torque
Input

+12V power
output

(for analog
command)

Encoder

/A pulse output

Encoder /Z
pulse

output

11

15

17

19

21

DO4+

DO3+

DO2+

DO1+

DI1-

COM+

GND

MON2

VDD

GND

OA

/OB

OB

Digital output

Digital output

Digital output

Digital output

Digital input

Power input
(12~24V)

Analog input
signal ground

Analog
monitor

output 2

+24V power
output (for
external I/O)
Analog input
signal ground

Encoder
A pulse
output

Encoder /B
pulse

output

Encoder B
pulse

output

27

29

31

33

35

37

N

3

47

49

DO5-

Digital output

/HPULSE High-speed

DI7-

DI5-

PULL
HI_S
(SIGN)

/SIGN

PULL
HI_P
(PULSE)

/PULSE

PULSE

COM-

COM-

COM-

position pulse
)
Digital input

Digital input

Pulse applied
power (SIGN)

Position sign

Q)

Pulse applied
Power
(PULSE)

Pulse input (-)

Pulse input (+)

VDD(24V)
power
ground

VDD(24V)
power
ground
VDD(24V)
power
ground

26

28

30

32

34

38

42

44

46

48

50

DO4-

DO5+

DI8-

DI6-

DI3-

SIGN

Digital output

Digital output

Digital input

Digital input

Digital input

Position sign

(+)

HPULSE High-speed

/HSIGN

V_REF

GND

HSIGN

0Cz

oz

position pulse
(+)
High-speed
position sign
)

Analog speed
input (+)

Analog input
signal ground

High-speed
position sign

(+)

Encoder Z
pulse open-
collector
output

Encoder Z
pulse line-
driver output

Note: NC means NO CONNECTION. This terminal is for internal use only. Do not connect it, or it may
damage the servo drive.
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3.4.2 Signals Explanation of Connector CN1
The following details the signals listed in the previous section:
General Signals
Wiring
pi Method
Signal Nlc? Function (Refer to
' section
3.4.3)
(1) The speed command of the motor is -10V ~
+10V 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 -10V ~
Command +10V which means the position command is
(input) -3 cycles ~ +3 cycles (default).
The torque command of the motor is -10V ~
T REF 18  +10V which means the rated torque command of C1
-100 % ~ +100 %.
The operating state of the motor can be shown by
Analog analog voltage, such as speed and current. This
: MON1 16 ) .
Monitor MON2 1 drive provides two channel outputs. Users can C2
(output) O S select the desired monitoring data via parameter
P0-03. This signal is based on the power ground.
Position pulses can be sent by Line Driver
PULSE 43  (single-phase max. frequency 500 kHz) or open-
/PULSE 41  collector (single phase max. frequency 200 kHz).
Position SIGN 36 The command types can be selected with P1-00,
Pulse CW/CCW pulse, pulse and direction, and A/B C3/C4
(input) /SIGN 37 pulse.
PULL HI_P 39 If open collector type is used with sending
PULL HI_S 35  position pulses, CN1 should be connected to an
external applied power for pull high.
High-speed HPULSE 38 P<?3|t|on pulses can only be sent by Line Driver
" (single-phase max. frequency 4 MHz). Three
Position /HPULSE 29 :
command types are available, CW/CCW pulse, C4-2
Pulse HSIGN 46 | ith directi d A/B pulse- ol p
(input) HSIGN pulse with direction, an pulse; please refer
40  to P1-00.
OA 21
/OA 22
" OB 25 . , .
Position Encoder signal output A, B, Z (Line Drive output) = C13/C14
Pulse /OB 23
(output) 0z 50
10Z 24
0oCcz 48 Encoder signal output Z (Open-collector output) -
VDD is the +24V power provided by the drive and
Power VDD 17 s for Digital Input (DI) and Digital Output (DO) -

signals. The maximum current is 500 mA.
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Wiring
Bi Method
Signal Nlc? Function (Refer to
' section
3.4.3)
COMH+ is the common input of Digital Input (DI)
11 | and Digital Output (DO) voltage. When using
COM+ 45 VDD, VDD should be connected to COM+. If not
using, it needs to apply the external power
COM- 47 (+12V ~ + 24V). Its positive end should connect to
49  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 comman
VCe 20 df iding the simpl I d
(speed or torque command). The maximum
current is 100 mA.
GND 12,13, VCC voltage is based on GND
19,44 g '
NO CONNECTION. This terminal is for internal
Other NC 14 use only. Do not connect it, or it may damage the

servo drive.

There are numerous operation modes of this servo drive (please refer to section 6.1). Each

operation mode needs different I/O signals. 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 had

the appropriate function which can satisfy the demand of general applications.

Users have to select the operation mode based on the needs first (please refer to section 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.:
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The explanation of DO signal default setting is as the followings.
. Wiring
Pin
Method
DO Signal Operation No. Details etho
Name Mode (Refe_r =
4+ section
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/
When the motor speed is slower than the setting C7/C8
ZSPD ALL 54 value of parameter P1-38, this DO is ON.
When the motor actual speed (r/min) is faster than
TSPD ALL - | - the setting value of parameter P1-39, this DO is
ON.
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
ALL
TQL (except T, - - When torque is limiting, this DO is ON.
T2)
When the alarm occurs (except forward/reverse
ALRM ALL 28 27 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.
OoLW ALL - | - | When the overload level is reached, this DO is ON.
: C5/Co6/
A warning occurs. C7/C8
WARN ALL __ Whenitis in the status of fonA(ard/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 .
(SCCWL) PR - - Forward software limit
cmd OK PR __  The output of internal position command is
- completed.
CAP_OK PR - | - CAPTURE procedure is completed.
MC_OK PR e \(/)V,:en DO.Cmd_OK and TPOS are ON, this DO is
CAM_AREA PR __ The master position of E-CAM is inside the setting

area.
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DO Signal Operating

Name Mode
S_CMP S, Sz
SDO_0 ALL
SDO_1 ALL
SDO_2 ALL
SDO_3 ALL
SDO _4 ALL
SDO_5 ALL
SDO_6 ALL
SDO_7 ALL
SDO_8 ALL
SDO_9 ALL
SDO_A ALL
SDO_B ALL
SDO_C ALL
SDO_D ALL
SDO_E ALL
SDO_F ALL

Note:

1.

) and 2 are TSPD.

Pin
No.

Details

When the deviation between the speed command
and the feedback speed of the motor is smaller
than the setting value of parameter P1-47, this DO

is ON.

Output the status of bit00 of P4-06
Output the status of bit01 of P4-06
Output the status of bit02 of P4-06
Output the status of bit03 of P4-06
Output the status of bit04 of P4-06
Output the status of bit05 of P4-06
Output the status of bit06 of P4-06
Output the status of bit07 of P4-06
Output the status of bit08 of P4-06
Output the status of bit09 of P4-06
Output the status of bit10 of P4-06
Output the status of bit11 of P4-06
Output the status of bit12 of P4-06
Output the status of bit13 of P4-06
Output the status of bit14 of P4-06
Output the status of bit15 of P4-06

The explanation of DI signal default setting is as the followings

Wiring
Method
(Refer to
section
3.4.3)

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

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.

Wiring
Meth
DI Signal | Operation | Pin Function ethod
Name Mode | No. (Refer to
section
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 reset| C9/C10/
ARST ALL 33 |the servo drive and output the signal, Ready (SRDY), C11/C12
again.
GAINUP ALL - |ltis for switching the controller gain.

3-37



Chapter 3 Wiring ASDA-A2
Wiring
Method
DI Signal | Operation | Pin E : ik
Name Mode | No. Sicien (Refer to
section
3.4.3)
CCLR PT, PR 10 |ltis for clearing the deviation counter.
When this DI is ON and the motor speed is slower than the
ZCLAMP ALL - |setting of P1-38, the motor position will be locked when the
signal is triggered.
CMDINV | S, Sz, T ) 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
PR-T controller and then trigger the command.
TRQLM S, Sz 10 |ON means the torque limit command is effective.
SPDLM T, Tz 10 |ON means the speed limit command is effective.
POSO 34 |In PR mode, the source of position command:
POSt B | coomion, |05 |P5%| P9 75| °9° [poso] eTra | esponng
POS2 - PO olo 0 0 0] o0 T Pe-00
P6-01
POS3 - P6-02
P2 oo 0|00 |1 T
POS4 = - P6-03
PR-S, - -
PR-T P50 171,010 1|0 Pe-98
P6-99
P7-00
POS5 i P51 110 | 0| 1 1 T —_— C9/C10/
- - C11/C12
P7-26
P63 1011 1 1 T
P7-27
STOP - - |Stop
SPDO 34 |The source of selecting speed command:
S Sz SPD1 SPDO Command source
P’T S’ 0 0 S mode is analog input; Sz mode is 0
SPD1 | pRr.S S’_T 8 0 1 P1-09
’ 1 0 P1-10
1 1 P1-11
TCMO |PT, T, Tz | 34 |The source of selecting torque command:
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Wiring
Method
DI Signal | Operation | Pin Function emho
Name Mode | No. (Refer to
section
3.4.3)
PT-T, TCM1 TCMO Command source
PR-T, S-T 0 0 T mode is analog input; Tz mode is 0
TCMA1 8 0 1 P1-12
1 0 P1-13
1 1 P1-14
PT-S, o "
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 Dl is
PT-PR PT, PR " |OFF, itis in PT mode. When this DI is ON, it is in PR
mode.
EMGS ALL 30 Itis contact B aqd 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 this DI is ON, the drive will start homing.
In PR mode, it needs to search the origin. When this Dl is
SHOM PR - |ON, the origin searching function is activated. (Please refer
to the setting of parameter P1-47.)
_ |E-cam engaging control (please refer to the setting of
CAM PR values U and Z of P5-88.)
JOGU ALL ) V\./hen. this DI is ON, the motor JOG operates in forward
direction.
JOGD ALL ) V\./hen. this DI is ON, the motor JOG operates in reverse
direction.
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, : . .
~ Electronic gear ratio (numerator) selection 0 (Please refer
GNUMO PT-S, - . .
PR-S to P2-60 ~ P2-62 for gear ratio selection (numerator).)
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Wiring
Method
DI Signal | Operation | Pin Function emho
Name Mode | No. (Refer to
section
3.4.3)
PT, PR, : : :
~ Electronic gear ratio (numerator) selection 1 (Please refer
GNUM1 PT-S, - ; .
PR-S to P2-60 ~ P2-62 for gear ratio selection (numerator).)
INHP PT. PT-S | - Pulse input is prohlblteq. In position mer, when thls Dlis
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 tables 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.

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 D1 DI1 DI1|DI1 DI
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 The; input comr_nanq will
be in reverse direction.
Reserved 0x07 Reserved
CTRG  oxog 'nternal position DI2 DI2 DI2
command triggered
TRQLM 0x09 [Torque limit DI2 DI2
SPDLM 0x10 |Speed limit DI2 DI2
POSO  Oxi1 'nternal position DI3 DI3 DI3
command selection 0
POS1  Ox12 'Mternal position DI4 DI4 DI4
command selection 1
POS2 0x13 Internal position.
command selection 2
POS3 OxX1A Internal position .
command selection 3
POS4 0x1B Internal posmon_
command selection 4
POS5 0x1C Internal posmon.
command selection 5
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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
STOP 0x46 Motor stops
SPDO 0x14 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 DI5
selection 0
TCM1 ox17 orque 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
Mode switch between
T-P 0x20 torque and position DI7 DI7
command
Switch between PT
PT-PR 0x2B and 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

Original 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
the setting of P5-98,
P5-99)

Event trigger PR
command #2 (refer to
the setting of P5-98,
P5-99)

Event trigger PR
command #3 firmware
V1.008 sub04 will be
provided afterwards)

Event trigger PR
EV4
0x3C command #4 (firmware

ORGP 0x24

EV1 0x39

EV2 O0x3A

EV3 0x3B
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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
V1.008 sub04 will be
provided afterwards)
GNUMO 0x43 Electronic gear rat!o
(numerator) selection 0
GNUMA1 Ox44 Electronic gear rat!o
(numerator) selection 1
INHP 0x45 Pulse input inhibit
Note: refer to section 3.4.1 for corresponding pins of DI1 ~ 8.
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 DO1 DO1 DO1
SON 0x02 Servois On
ZSPD 0x03 (Zero-speed reached D02 DO2 DO2 DO2 DO2 DO2 DO2 DO2 D02 DO2 D02
TSPD  0x04 st?:ng the target DO3 DO3 DO3 DO3 DO3 DO3 DO3 DO3 DO3
TPOS  Ox05 Reach the target DO4 DOA4 DO4 DO4 DO4 DO4
position
TQL 0x06 Torque limit
ALRM 0x07 Servo alarm DO5 DO5 DO5 DO5 DO5 DO5 DO5 DO5 DO5 DO5 DO5
BRKR 0x08 Brake DO4 DO4 DO4 DO4
HOME 0x09 Homing complete DO3 D03
OLW 0x10 Early warning for
overload
WARN 0x11 Servo warning
Position command /
OVF 0x12 feedback overflows
SNL
0x13 R ft limit
(SCWL) X everse software limi
SPL
0x14 F d soft limit
(SCOWL) X orward software limi
Internal position
Cmd_OK ' 0x15 command is
completed
CAP_OK  0x16 Capture procedure is
completed
MC_OK  0x17 Servo procedure is
completed
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DO T T Ton
Coge OutputFuncon — PT PR S T Sz Tz PT-| PT-|PR- PR-| ¢ -

Symbol S T S T

Master position area
of E-CAM

SP_OK  0x19 Target speed reached

CAM_AREA 0x18

Output the status of
bit00 of P4-06

Output the status of
bit01 of P4-06

Output the status of

SDO_0  0x30

SDO_1 0x31

SDO_2  0x32 407 of P4-06
Output the status of

SDO_3  0x33 4403 of P4-06

SDO 4  0x34 Output the status of

bit04 of P4-06

Output the status of
bit05 of P4-06

Output the status of
bit06 of P4-06

Output the status of
bit07 of P4-06

Output the status of
bit08 of P4-06

Output the status of
bit09 of P4-06

Output the status of
bit10 of P4-06

Output the status of
bit11 of P4-06

Output the status of

SDO_5  0x35

SDO 6  0x36

SDO_7  0Ox37

SDO 8  0x38

SDO_9  0x39

SDO_ A  Ox3A

SDO B  0x3B

SDO_C 0x3C i1 of P4-06
Output the status of
SDOD  0x3D 13 of pa-06
Output the status of
SDO_E  OX3E 314 of P4-06
SDO F  Ox3F Output the status of

bit15 of P4-06

Note: refer to section 3.4.1 for corresponding pins of DO1 ~ 5.
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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 10 kQ.

C1: Speed, Input of Torque Analog Command

Controller Servo drive
10k Q)
42 V-REF —
10kQQ
10V [ [ (8 TREF)
{ : : about 10kQ —
10V : :
| I 113GND

'®)

1

C2: Analog Monitor Output MON1, MON2

Servo drive Controller
Max. * 8V
Output TmA
24kQ)
MON1 16 \ 8kQ)

(MON2 15)

{
\

e
lGND‘ 3
</

\/

8V
Full scale

=
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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.

power of the servo drive.

Controller

Pull-hi_S

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

Servo Drive

VDD

/SIGN | 37

DC24Vv

Approx.

KO The max. input pulse

frequency is 200 kpps

/PULSE | 41

1KQ fThe max. inpzlz)toptlse
requency is pps
51Q Fm————- 1

SG

power of the servo drive.

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

Controller Servo Drive
?— DC24V
VDD \17 )
The max. input pulse
ﬁ frequency is 200 kpps
PULSE 43 510 T }
" | S | |
| |
WAl
o /PULSE 141 51Q ! !
! L |
: : The max. input pulse
;o frequency is 200 kpps
b |sieNlss 512 it 1
T | I_i " | S | |
|, 1KQ | ~ |
0 | N |
/sIGNL37  21Q ! !
9 | S|
Py L |
SG
COM-T45

Note: Resistor of 1 kQ (1 w) has to be connected.
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> Caution: Do not apply to dual power or it may damage the servo drive.
WARNING

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

power.
Controller Servo Drive
Pull-hi_S L35
Approx.

: ~ DC24V gEQ The max. input pulse
'W frequency is 200 kpps

i

|

N |

N K |

/SIGN | 37 |

|
|E _______ |
Approx.

The max. input pulse

1KQ fre i
quency is 200 kpps
510 === === 1

/PULSE | 41

T-—-—_ D

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

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

Controller Servo Drive

+
Dol T.24V The max. input pulse
: : ) frequency is 200 kpps
L1 1 PULSE, 43 51Q [ ':
| {

I 1KQ* I I
i A

/PULSE 141 510

The max. input pulse
frequency is 200 kpps

. lsienlze  31Q oo 1

| |
| |
1KQ* | |
WA
| |
| |

/sieNls7 319

SG

Note: Resistor of 1 kQ (1 w) has to be connected.
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Controller

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

Servo Drive

Max. input pulse
frequency is 500 kpps

L SIGN | 36 510 e ,
[ T X :
L v
[
L /SIGN | 37 ﬂ ! !
: : L [

|
: ! Max. input pulse
: : frequency is 500 kpps
| PULSE | 43 510 f—————— R
T T I~} | |
[ |

| ~ |

: | — - K I
L /PULSE | 41 510 | |
[ t |
[ 1
[
L

WARNING

current of pulse input is correct.

> This opto-isolator is one-way input. Please be ensured the direction of

Controller

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

%

%

Servo Drive
7 2KQ
- HSIGNJ 46
[
' 100Q
o /HSIGNI 40 2KQ
T : . S |
b
| |
[
1|
oo HPULSH 38 2KQ
1 1 I | |
i | \ T
1|
| 100Q
| 1 | /mHPuLsE 29 E] 2K
l T . S |
</
0‘J
SG
13
GND GND

WARNING

> 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
that the terminal ground of the controller and the servo drive should be
connected to each other.
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ASDA-A2

When the drive connects to inductive load, the diode has to be installed. (The permissible current

is under 40 mA. The surge current is under 100 mA; the maximum voltage is 30V.)

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

Servo Drive
DC24V

vDD [
DOX: (DOX+,DOX-) "17
X=1,2,3,4,5
DO1: (7,6) Q
DO2: (5,4)
DO3: (3,2) DOX+ S
DO4: (1,26)
DO5: (28,27)

DOX-

COM-

45

Servo Drive

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

DC24V

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

damage the drive.

7

vop |/
DOX: (DOX+,DOX-) .
X=1,2,3,4,5
DO1: (7,6) ?
DO2: (5.4)
DO3: (3,2) DOX+ 4
DO4: (1,26)
DO5: (28,27) bOX.

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

DOX: (DOX+,DOX-)
X=1,2,3,4,5

DO1: (7,6)
DO2: (5,4)

Do not connect
VDD and COM+

R
DC24V

DO3: (3,2)
DO4: (1,26)
DOS5: (28,27)

K

DOX+ |
\

DOX-

\/

)
\V

Servo Drive

DOX: (DOX+,DOX-)

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+

Ensure the polarity (+, -)
of Diode is correct or it

—+ DC24v

X=1,2,3,4,5
may damage the drive.
DO1: (7,6)
DO2: (5,4)
DO3: (3,2) DOX+ 4 :
DO4: (1,26)
DO5: (28,27) DOX
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DI wiring — Input signals by relay or open-collector transistor.
Conditions of DI On/Off:

ON: 15V — 24V; condition: input current = 3 mA.

OFF: 5V or below; input current must not be higher than 0.5 mA.

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

C9: The wiring of DI. The servo drive applies to |C10: The wiring of DI. The servo drive
the internal power. applies to the external power.

Servo Drive

DC24V Servo Drive

Approx.

- 1}
iiiiiiiiii Approx.
—{ 4.7KQ
B
jm—d————— -
E

DC24v

,,,,,,,,,

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

C11: The wiring of DI. The servo drive applies |C12: The wiring of DI. The servo drive applies
to the internal power. to the external power.

Servo Drive

DC24V Servo Drive
VDD

{ SON
4{ —o0 o—o3N
DC24V — [77‘7777771
|
|
| |
Approx. [ . |
4.7KQ com+
1
E ¢ Approx.
R B CoM+ 4.7KQ
c
COM-

> 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

AM26CS31 Type OA 21l

% | -

1250

OB 25

/OB 23 @ /C>
1250

0z 50

% e e

o 125Q)
[—vT SG

C14: Encoder signal output (Opto-isolator)

Servo Drive Max. output Controller
_current is 20mA
AM26CS31 Type  p 91
200Q
24| -
/OA 22 A
High speed
photocoupler
OB 25
} 200Q
24| -
/OB 23 h
High speed
photocoupler
0Z 50
} 2000
24|
/0Z 24 h
N High speed
photocoupler
® SG
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C15: Encoder OCZ output (open-collector Z pulse output)

24V
Servo Drive

Max. Spec.

30V

100mA [ N 1|
Rauls
|
| |

ocz48f ~ T~ TTTT77
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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
be easy. The signal function of DI1 ~ 8, DI9 ~ DI13, and DO1 ~ 5 is determined by parameters
P2-10 ~ P2-17 and parameters P2-18 ~ P2-22 respectively. Please refer to section 8.2, which is
shown as the following tables. Enter the DI or DO code in the corresponding parameter to set the
DI/DO function.

Signal Name Pin No. CoF:respondlng Signal Name Pin No. CEBEPONENTE
arameter Parameter
DI1- CN1-9 P2-10 DO1+ CN1-7 P2-18
DI2- CN1-10 P2-11 DO1- CN1-6
DI3- CN1-34 P2-12 DO2+ CN1-5 P2-19
Standard Dl4- CN1-8 P2-13 DO2- CN14
DI DI5- CN1-33 P2-14 Standard DO3+ CN1-3 P2-20
Di6- CN1-32 P2-15 DO DO3- CN1-2
DI7- CN1-31 P2-16 DO4+ CN1-1 P2-21
DI8- CN1-30 pP2-17 DO4- CN1-26
EDI9 CN7-2 P2-36 DO5+ CN1-28 P22
_ EDI10 = CN7-3 pP2-37 DO5- CN1-27
EXteSIS'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

The CN1 quick connector (ASD-IF-SC5020) is designed for easy wiring. It is applicable to ASDA-
A2 and ASDA-A2R 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 solder the wires by themselves. The spring
terminal blocks prevent vibration from loosening the wires. It is rather convenient and fast when
wiring. 5 digital inputs, 4 digital outputs, pulse command inputs, and Z phase open-collector
outputs are included.

Pin definition is as the following:
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CN_GND
52
J2
25 50
PULL_HI_PS 11 10 DO2+ 24 49
/PULSE 12 9 DO1+
_— — 22 47 COM-
PULSE 13 8 DI7- 21 46
20 45 COM-
/SIGN 14 |7 D4- GND 19 44 GND
SIGN 15 6  DI3- 18 43 PULSE
OCZ 16 5  Dl2- VDD 17 42
1> e 16 41 /PULSE
_GND 17| |4 DH- 15 0
DO4+ 18 3 COM- 1 39
- — GND 13 38
DO3+ 19 2 COM+ GND 12 37 /SIGN
CN_GND 20 1 VDD coms M 36 SIGN
— I — DI2- 10 35 PULL_HI_PS
DI1- 9 34 DI3-
DI4- 8 33
DO1+ 7 32
coM- 6 31 DI7-
DO2+ 5 30
coM- 4 29
DO3+ 8 28
com- 2 27
DO4+ ! 26 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 Di2- 10 DI2-
6 DI3- 34 DI3-
7 Dl4- 8 Dl4-
8 DI7- 31 DI7-
9 DO1+ 7 DO1+
10 DO2+ 5 DO2+
1 PULL_HI_PS 35 PULL_HI_PS
12 /PULSE 41 /PULSE
13 PULSE 43 PULSE
14 /SIGN 37 /SIGN
15 SIGN 36 SIGN
16 OCz 48 0OCz
17 GND 12,13, 19, 44 GND
18 DO4+ 1 DO4+
19 DO3+ 3 DO3+
20 CN_GND 51, 52 CN_GND
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Wiring example:

PULL_HI_PS Internal Wiring _ DO2+ 1
/PULSE J DO1+ WE DC24V
[{ }:;t L External
—1 T
PULSE S DI7- | power
Pulse Input Jt@ 0 O supply
(Line Driver) /SIGN E Dl4- —O_I_O—
{ SIGN Max. output i DI3- —O_I_O
current 3A dtZ&Z'_‘
ocz voltage 50V p DI
Z phase Open Jt@m ) O O
Collector Signal i ——
<«—{GND 1 J DH-——O O—]
DO4+ .,—f'\_ COM-
| S|
Internal gti
power L | DO3+ = ! L{  com+
supply Shield L
— CN_GND 24V — VDD
cable _
Internal Wiring PLC Example
Sink mode
L PULL_HI_PS 3 ;— DO2+ L X7 ]
/PULSE K DO1+ [ Il
J
< | B
PULSE ' DI7-
Open Collector K J’ﬂ N
Pulse Input /SIGN J Dl4- N e
—K _— Max. 200 kHz ] ] Di3. ‘
1:@ +24V
4
ocz DI2-
JE ]
GND DI1-
jﬁmb
DO4+ Lﬂ—f N COM- —)
DO3+ lz f L{  cowm+
Shield CN_GND 24V —] voD|_|
cable f
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Wiring and installation of CN1 quick connector:

Installation

¥

o lenee

¥
NyWuEYY

L

L)

ff
Iy
)
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Wiring

(1) The CN1 quick connector has multiple spring
terminals. Please determine which terminal is
to be wired in advance.

(2) Use a flathead screwdriver to press the spring

down to open the pin.

(3) Insert the stripped wire into the pin.

(4) Withdraw the screwdriver to complete the
wiring.
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3.5 CN2 Connector

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

KM*%

M 11|:|:||:||:||:|19

|:| ; |12|:||:]|:||:|:]|20
1|Cl:||:||:lC|9|

_________________

I © -l o e o}

o) | ==/ %<

N

(1) (2)

(1) CN2 connector (Female); (2) CN2 connector (Male)

CN2 connector ends:

) T
4 H D 1
L |
© T
- o
View from this side View from this side
e p—— NMOoOOooo 19
ey
I I
M@®5E16E][T]
1 |I:I OO 09 | !
[Zl@[9]

-
View from this side View from this side

11I:II:I:I|:II:I19

|12|:||:||:|:|[:|I20
1|I:II:II:II:II:IQ|

20003310
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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 ™ 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 -
Voltage of the battery is 3.6V
7 BAT+ (Applicable to encoder cable C 2 Green

with battery box)

Ground cable of the battery
9 BAT- (Applicable to encoder cable D 5 Black
with battery box)

About shielding and ground

The two 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 - 30 mm
(0.79 - 1.18 inches). Then, cover a
45 mm (1.77 inches) heat shrink tube
on the cable.

LT ITIXTSILLLLSS
=
ledeielolelelelelololeleledoletolelele

(2) Spread the metal core wires with

0 shielding and turn it upside down in
0 downward direction. Ensure to follow

0 the above table of CN2 Terminal Signal
Identification to connect the pins one by
one.
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3)

(4)

)

Leave a length of 5- 10 mm

(0.2 - 0.39 inches) 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.

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.

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, PLC, or HMI through MODBUS using the assembly language. There are
two commonly used communication interfaces, RS-232 and RS-485. Both can be set via
parameter P3-05. RS-232 is more commonly used which communication distance is about 15
meter (49.21 feet). If the user selects RS-485, its transmission distance is longer and supports
connecting more than one servo drives simultaneously.

-

(-

E
‘ E
\

[
=y

(1) CN3 connector (Female); (2) CN3 connector (Male)

Pin No. Signal Name Terminal Symbol Function and Description
1 Grounding GND +5V connects to the signal terminal
2 tljgrérizlsi?;i RS-232_TX The coﬁ:ici:)i\r/ec;;ann:c?sittsotrl]'\’es?géz of PC
3 - - Reserved
4 R?écz;gi%iggta RS-232 RX o i o e ete 1o .52 of PC
s [ o Tegmermemsvesan
6 RS-485 data RS-485(-) The drive transmits the data to

transmission

differential terminal (-)
Note:
1. Please refer to page 9-2 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 the shielding and damage the drive. Do not connect GND to the
shielding.
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3.6.2 Connection between PC and Connector CN3

O1
%) e
O3 2 2| 49p3
80 O4| 3 4| 23K1
90 Os
N~ Drive
PC or Notebook CN3
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3.7 CN4 Serial Connector (USB)

CN4 is a serial connector which is used to connect PC software and increase the efficiency.
The transmission speed of USB can be up to 1 MB, that is to say, PC Data Scope can obtain the

correct data in real time.

—

K bm =
D\ / (1) (2)

(1) CN4 connector (Female); (2) CN4 connector (Male)

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 CNb5 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.

= —
3 o) ( ED
o |4}
°2 0
3 DD
D[I
= ( [_) 6 |
>\ (1) (2)

(1) CNS5 connector (Female); (2) CN5 connector (Male)

Pin No. Signal Name gmml 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

Note:

1. It only supports AB phase signal and the encoder of 5V, 300 mA.

2. Application of full-closed loop: It supports the encoder with the 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 CNG6 Connector (CANopen)

3.9.1 CANopen communication

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 be up to 1 Mbps. It provides two sets of communication ports for

connecting multiple drives. Put the terminal resistor in the last servo drive.

Note: CANopen is supported by A2-M and A2-MN only.

(

.

L

%\

Al

(1)

——
[P S— —]
\_‘ ——]
| {
——]
———]
—] 8
ﬁ_l
——
| { =
—
—
—//_‘ —]
1 —
——]
(2)

(1) CN6 connector (Female); (2) CN6 connector (Male)

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 / OV / V -

4,12 - Reserved

5,13 - Reserved

6, 14 - Reserved

7,15 CAN_GND Ground / OV /V -

8,16 - Reserved
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____________

[eLTITITIIo]

) 111200 . 4 n1200
3= 11 =
4 12 .
5 | or 13
6 14
7 15
8 16
(2)

Note:
1. Itis suggested to use a terminal resistor of 120Q (Ohm) and 0.25 W or above.

2. The wiring method of concatenating more than one drives is based on two ports of CANopen. One is for
receiving and another one is for transmission. Put the terminal resistor in the last servo drive.
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3.9.2 DMCNET communication

The CN6 connector is a standard RJ45 connector with shielded cable. You can use it to connect to

the host controller or motion control card. With Delta’s DMCNET system, you can control position,

torque, and speed, and access or monitor the servo status.
You can set the station number of DMCNET, as well as RS-232 / RS-485, with P3-00. Its

maximum transmission rate is 20 Mbps. Two ports are provided for connecting multiple servo

drives, with one way in and the other way out. Please put the terminal resister (120Q) in both ends

of the equipment.

Note: DMCNET is supported by A2-F and A2-FN only.

[

.

§ K

(1)

:A— — 1
—\\_\ —
|
—
——
— 8
ﬁ_:
=
[ { =
—]
—]
—//—: | —
1 ——]
—
(2)

(1) CN6 connector (Female); (2) CN6 connector (Male)

Pin No. Signal Name Function and Description
1,9 DMCNET_1A DMCNET Channel 1 bus line (+)
2,10 DMCNET_1B DMCNET Channel 1 bus line (-)
3, 11 DMCNET_2A DMCNET Channel 2 bus line (+)
4,12
’ - R
5. 13 eserved
6, 14 DMCNET_2B DMCNET Channel 2 bus line (-)
7,15
’ - R
8. 16 eserved
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3.10 Expansion Digital Input Connector of CN7

(O FEIEEE O]

(1)

.

]

HEEEEEE
Ooo00000

(2)

(1) CN7 connector (Female); (2) CN7 connector (Male)

The A2 series servo drive provides single-axis point-to-point controls with up to 64 points. When

using the external DI to perform point-to-point motion controls and the internal DI (8 sets) are all

occupied, you can use this optional expansion DI (6 sets) to meet the requirements. You must use
the internal DI (8 sets) and the expansion DI (6 sets) to select the positioning point.

Function Description
VDD (24V) power supply, same as Pin 11 of
CN1
Digital input DI9-
Digital input DI10-
Digital input DI11-
Digital input DI12-
Digital input DI13-
Digital input DI14-

> *1 Caution: Do not use dual power supply or it might damage the servo drive.

. . Terminal

Pin No. Signal Name Symbol

*1 VDD 24V power COM+

2 Extension DI9 EDI 9-

3 Extension DI10 EDI 10-

4 Extension DI11 EDI 11-

5 Extension DI12 EDI 12-

6 Extension DI13 EDI 13-

7 Extension DI14 EDI 14-
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.

e
I
20 : 20
10 D 10
-

(1) (2)
(1) CN8 connector (Female); (2) CN8 connector (Male)

Pin definition:
Pin No. Connector1 Connector2
1 BAT+ BAT+
2 BAT- BAT-

Note: 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

Servo Drive
MC,:EB MC ASDA-A2 series
AC 200/230 V _O/LO— R Po O ___
Three-phase*8 —o | o | | S D Regenerative
50/60Hz _OT [ T Resistor
C Qro-- ]
©) Red
u
L1c Vv Whit Power Supply
L2¢c W Black = _
CN1 @ Green 24V EEA?;_S_B_QEFL g Brake
/SIGN 37
CN2 Encoder
SIGN 36
Pylse Irtnput . PULSE 21 5 T+ Blue
(Line Driver) 10KQ 4 T- Blue/Black
PULSE | 43 =
— - I
+10V — 1oko[|¢— T-REF 18
GND 13 | '™ d — - 36 Twisted-pair or
JHSIGN 20 14,16| +5V | Red/Red & White twisted-shield
13,15| GND Plack/Black&White cable
High-speed Ig HSIGN | 46 CN3
Pulse Input
(Line Receiver) *2 Ig d :';dti'é ;93 6 RS485-
+
\ =1 MON1 | 16 S | RS485
Twisted-pair or| 10KQ A 4 | RS232_RX
twisted-shield [ 7o) i\ ] 3 -
caple \J s MON2 | 15 —= 2 | RS232_TX
S¢- vbD | 17 i - END
c—[ com+ | 11 |, oNT
COM- |4547,49 %3
e e : 1 | coMm+ |*6
SON oo DN 9 [ [T ¥ | S RBEDE
CCLR1o"o— DI2 | 10 || ¥, Do 2 =S T
TCMO 6 o— DI3 | 34 | [¥=, JEE = T e
TCM1 6" o— D4 | 8 || —¥*, =
L e SEE 5 | EDM2-
ARST |6 o— DI5 | 33 S=+=1 s [ EDI13
NLio.o— D6 | 32 |- ST 7 EDIMa
PLic.od DI7 | 31 o iié o
EMGS'$.%>— DI8 | 30 4
1 DO1+ 7 E +5V DC Please note:
SROY —1KL - Dpot- | 6 .\/‘ 4_5£ Z | el *1 Please refer to C3 ~ C4 wiring
1 DO2+ 5 E Dl diagrams in section 3.4.3.
o4y 2L 15KQ DO2- 4 A\/‘ <—5£ C‘l‘\ls culb *2 Please refer to C3 ~ C4 wiring
e 1} DO3+ 3 diagrams in section 3.4.3.
T |HOME]  15KQ :‘ — £ +5V * iri
[ DO3- 2 ‘—5 4 Opt A 3 Please refer to C9 ~ C12 wiring
1 1 g
e DO4+ )1 —<= = diagrams (SINK / SOURCE mode)
1 DO4- | 26 ‘—S in section 3.4.3.
— 3 Opt B
— DO5+ | 28 —=5 *4 400 W and below drives do not
ALRM|  1.5KQ 27 Opt /B . L .
@_ DOs- “ 5 provide built-in regenerative
:I Oh_| 2l |} | ome i
A phase pulse 1 Opt/Z resistor.
[OA 22 6 GND *5 The coil of brake has no polarity.
B phase pulse /CéB ;:53 j l— 7 GND *6 For expansion digital inputs (DI)
Encoder B CN6 | CANopen connections (CN7 is an optional
Pulse '} 7 p | o S0 1,9 art, not Delta standard supplied
Output | ZPhase pulse oz 22 ﬁ 9 | CANH part, PP
2,10 | CANL part.).
3,11 |CANGND| * ion. It i
2 shase open ocz 48 o 7 For USB connection. It is used to
collector GND 13 5,1 . - co;m;ct ;o personal computer or
) - notebook.
Max. output
current: 50mA 6,14 - *8 Single -phase connections are for
voltage: 30V 7,15 |CAN GND servo drives 1.5 kW and below
8,16 i only.
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3.12.2 Position (PR) Control Mode

Servo Drive
ASDA-A2 series

MCCB
g MC
AC 200/230 V _OKLO_A R
Three-phase *8  —| o I S
50/60Hz —To— 1y} T
]
S
L1c
L2c
CN1 10KQ
+10V = 1oxa 34— T-REF | 18
GND 13 | %@
F‘g’_(mm V) 3 MON1 | 16
Twisted-pair or A
twisted-shield | 10k A GND _|w21319 DC 24V
cable V)—% MON2 | 15
SIG— voD | 17—
--{ com+ | 11
COM- [45,47,49 K1 |
SON o~ DI 9 | [TE=k |
CTRG oo D2 | 10 |[[—EF=K1
POSO oo DI3 34 =
POsS1 6o DM R e
ARST 6o DI5 | 33 H—&F=K
NLie.o—{ DI6 | 32 %3224
PLic.o— DIz | 31 ":=;=K=:
EMGS .S o—{ DI8 | 30 R Y
T DO1+ 7
SRDY 1.5KQ DO1_ 6 4—5£
— —} DO2+ 5 {
1.5KQ)
‘ DO2- | 4 31 -
24\/_—_ I DO3+ 3 5
= |FOMEL__15KQ DO3- > 4_‘5
—+ DO4+ | 1
PS8 15K DO4- | 26 )1 <—55£
I DO5+ 28 5
ALRM 1.5KQ @_ DO5- 27 '. 5{
OA 21 j]_
A phase pulse JOA 29
5o | :i OB 25 j]_
- phase pulse 0B 23
ncodader
:i oz 50 j]_
Pulse
Output Z phase pulse 10Z 24
Z phase open < Ocz 48
collector 4—— GND 13
Max. output
current 50mA
voltage 30V

Regernerative
Resistor
M
Power Supply
pav ENGS BRI _j Brake
>. —_——— _*_3._
Encoder
5 T+ Blue
4 T- Blue/Black
7 N B
9 - - ) _
18,1650 | i | | ST
13,15/ GND B|acilzcc/vme cable
CN3
6 RS485-
5 | RS485+
4 | RS232_RX
3 -
2 | RS232_TX
1 GND
CN7
—= 1 | com+ |**
s=‘>—l=£=;£‘z 2 EDI9-
i_______“” 8 EDI10-
PR 4 | EDMA-
=T s [ Epie-
| =¥T116 | Eons-
=¥~ "7 | EDI4-
CN4
1 | +svDC |*5
2 Data-
3 Data+
4 GND
CN5 Please note:
8 ey *1 Please refer to C9 ~ C12 wiring
4 OptA diagrams (SINK / SOURCE mode)
¢ 5 Opt/A in section 3.4.3.
3 OptB *2 400 W and below drives do not
¢ 2 Opt /B provide built-in regenerative
9 OptZz resistor.
¢ 1 Opt/Z *3 The coil of brake has no polarity.
6 GND *4 For expansion digital inputs (DI)
7 GND connections (CN7 is an optional
CN6 | CANopen part, not Delta standard supplied
1.9 | CANH part.).
210] CANL *5 For USB connection. It is used to
3,11 | CAN GND connect to personal computer or
4,12 ~ notebook.
il = *6 Single -phase connections are for
e = servo drives 1.5 kW and below
7,15 |CAN GND i
8,16 -
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3.12.3 Speed Control Mode

Servo Drive
MCCB MC ASDA-A2 series
AC 200/230 V —o+o— R
Three-phase*6 _OTC I | S Regenerative
50/60Hz _OTCL ¥ T Resistor -
C]
L1c Power Supply
L2c > o T
24y EMGS BRKR @& Brake
Silalisin
Encoder
5 T+ Blue
4 T- Blue/Black
7 - -
CN1 10KQ 9 _ = umpair or
Red/ a
—_‘E— D ‘ V-REF | 42 14,16 45V | red s wiie G \wisted-shield
T10V = 1oxo oND o 13,15|GND| max awnie cable
Q
CN3
+10V = ok = (T 6 | RS485
% C GhiD 13 | ™ ) RS485;
Twisted-pair or[ 10K() \/ L MON1 16 4 | rRS232 RX
twisted-shield [7o. = £ GND _ [r21319 3 N
cble i O 3 MON2 | 15 ?DC = 2 | RS232_TX
SI 4 vbD | 17 7 NG
-— COM+ 11 CN7
COM- |45.47,49 __*x1 | 1 x4
sonfo o b | o [ITESE g | -Sou
TRQALM o D2 10 Hrom=l = T .
J =, | [t 8 EDI10-
SPDO (0 0 DI3 34 = Y | | T 7 EDI1
SPD1 6o DM | 8 HEBEZE! 9o =T Eorz
ARST 67— DI5_| 838 HF=h! [See= ~ T Eors
CWL -0 o—mbllom e %:;K===I &= 7 | tona
ccwLie.o—- DI7 | 31 B’L===: ==
EMGS . o D18 | 30 i = C:\M 5V DC %5
SRDY  1rO IO U - { 2 Data
1.5KQ @ j -— s
Do1- | 6 5 3 Data+
z5p0| 1 ko Doz g -— 4 GND
1.5KQ :‘ .
24V | | DO2- 4 SE CN5
——[wro] TBk0 E[;C(;a; 2 :‘ -— 5{ 8 +5V Please note:
DOar 1 :E 4 OptA *1 Please refer to C9 ~ C12 wiring
BRKR 15K0 Sor 1 26 :‘ 4—5£ 5 Opt /A diagrams (SINK / SOURCE mode)
—1 DO5+ | 28 — 3 | OptB in section 3.4.3.
| S|
ALRML  1.5KQ) @_ DO5- 27 ‘ -— 5{ 2 Opt /B *2 400 W and below drives do not
OA 21 ¢ 9 OptZ provide built-in regenerative
A phase pulse o > ﬁl_ 1 Opt /Z resistor.
OB 25 6 GND *3 The coil of brake has no polarity.
B phase pUIse:I /OB 23 j] 7 GND *4 For expansion digital inputs (DI)
Encoder CN6 | CANopen fi CN7 i tional
Pulse 2 phase pulse 0z 50 ;I - AN connections ( is an optiona
Output 10Z 24 : part, not Delta standard supplied
210| CANL part.)
3,11 |CAN GND - : .
Zphase open +—— OCZ 48 212 *5 For USB connection. It is used to
collector I GND 13 5’13 - connect to personal computer or
Max. output 6‘14 N notebook.
t 50mA ! *6 Si o i
\f;‘glftf:ge SOTC 715 |CAN GND 6 Single -phase connections are for
816 N servo drives 1.5 kW and below
only.
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3.12.4 Torqgue Control Mode

Servo Drive
M(ZEB MC ASDA-A2 series
AC 200/230 V —OKLO—-—| R Po
Three-phase *6 R || S D Regenerative
50/60Hz o0 To— [ T Resistor
! C
o ’ [ ]
L1c v Power Supply
L2¢c W > o -
24y EMGS BRKH g Brake
@ >_——— _*3]
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 - -
- B [F
CN1 10KQ 14916 Redl gG Twisted-pair or
oy = V-REF | 42 A0 +5V | Red & white twisted-shield
HOV= e GND 44 o 13,15|GND| _piack & whie cable
10y — t T-REF | 18 CN3
HV= GND | 13 | ™ | Rt
. 5 RS485
L v MON1 | 16 -
Twisted-pair or | 10KQ 4 RS232_RX
twisted-shield [~ GND _ |r21319 3 N
cble Lﬁ_® MoN2 [ 15 | 225Y 2 | RS232_TX
SIG -4 VDD | 17 : B
-— COM+ 11 CN7
COM- (45479 A | ; wd
SONo o D[ 9 [[TESL  HegT] [ — ESFS
SPDLM 1”5 D2 [ 10 HEBEIE! TR gs
TCMO 6" ©— DI3 | 34 |[[E=K = + T Epii.
Temi oo bl | 8 HEFPR!  5SEH T oz
ARST [0 o DI5s_ | 33 HE=EZH! Sy g= s T Epin3
7 | I [ iy © -
CWL oL 0 DI6 32 = =="= | E
CCWL{e. o~ DI7 | 31 H= :=3='E‘=' it 7 | EDI4-
EMes L& > Db | 30 LS CN4
1 | +5V DC |*5
SRDY  1ERO EEI v 4—5 2 Data:
— C DO1- 6 SE 3 Data+
z5p0|  1Ero o g -— 4 GND
24V o DO2- | 4 ‘_Sg CN5
— — T DO3+ 3 8
——/|™sPP| 1.5KQ Do3- | 2 ,:‘ <—5 " (;'5th Please note:
= DO4+ 1 )l {K s Opt /A *1 Please refer to C9 ~ C12 wiring
p—1:5KQ DO4- | 26 - 3 O‘;t S diagrams (SINK / SOURCE mode) in
3 DO5+ | 28 31 —b= s section 3.4.3.
Amy LKO (DH  pos- | 27 -~ B *2 400 W and below drives do not
9 OptZ
Aphase puse :i OA 21 j}— {K 1 Opt /Z provide built-in regenerative resistor.
I0A 22 6 GND *3 The coil of brake has no polarity.
B phase pulse b = j}’ 7 GND *4 For expansion digital inputs (DI)
Encoder /OB 28 CN6 | CANopen connections (CN7 is an optional part,
gt::;ﬁt Z phase pulse : /%zz 22 j]— 19 | CANH not Delta standard supplied part.).
210 | CANL *5 For USB connection. It is used to
3,11 |CAN GND connect to personal computer or
Zphase open € Oocz 48 ? P
p op 412 = notebook
collector  q—— GND 13 ) . . ‘
5,13 = *6 Single -phase connections are for
Max. output 6,14 - servo drives 1.5 kW and below only.
current 50mA
voltage 30V 7,15 |CAN GND
8,16 -
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3.12.5 Communication Mode

Servo Drive
MCCB MC ASDA-A2 series
AC 200/230V  —9 | o—ed R Po O-2———
3-phase” 5 —0 | O | S D Regenerative
50/60Hz o To ] T Resistor
! o c [
U
L1c v Power supply
L2
) W & Brak
@ o= ] 24 EMCS BRY | é rake
CN2 Encoder
DC 24V g T Blue
CN1 4 = Blue/Black T g
— wisted-pair or
i vbb | 17 7 - > twisted-shield
t—| COM+ 11 4 9 - - § cable
COM- _ |asarao | *1 14,16] 45y | RedResd) | SG
DA 9 T ﬂ:ﬁ}(‘ 13,15 GND Black/
D2 | 10 |[TmEw,
D3| 34 |[[=&¥y3h, CN4 .
D4 | 8 |[A¥TL (M ECTICE
DI5 33 = FI e 2 Data-
Di6 30 [Ty, 3 Data+
GRS S 4 GND
o[ Rt
DI8 30 CN5
DO+ | 7 j 8 | +5v
DO1- | 6 -~ 5{ 4 | OptA
DO2+ 5 ;' % { ¢ 5 Opt/A
DO2- | 4 ~— 3 | optB
DO3+ 3 - S{ :E 2 Opt /B
DO3- | 2 >| -~ 9 | optz
Do4+ | 1 —5=+ Opt/Z
DO4- | 26 .\/I — 6 GND
1} DO5+ 28 7 GND
ol 150 @ oos o Y
A phase :I OA 21 ﬁ]_
differential signa /OA 22 CN6| CANopen (for ASDA-A2-M) CN6 DMCNET (for ASDA-A2-F)
i Bonase :I o8 | 2 <1 1 | canH \ T [DMCNET 1A |
Iferential signal \

Encoder /0B 23 2 | cANL 2 | DMCNET_1B \
pulse Z phase 0z 50 ﬁ]— 3 [CANGND| ¥ 3 | DMCNET_2A |
output differential signal 10Z 24 4 _ I 4 - = I

5 : Data input 5 : Data input
| = |
Z phase signal +——  OCZ 48 6 - «—t— 6 | DMCNET 2B | +—+—
(open-collector) ¢—{  GND 13 7 |CAN GND |\ 7 _ |\
Max. output - \ -
current: 50mA 8 8 '
voltage: 30V
9 | CANH \ 9 | DMCNET_1A \
CN3 10 | CANL \ 10 | DMCNET_1B |
RS485- | 6 11 |CANGND| ——» 11 | DMCNET 2A | =
RS485+ 5 12 - | Data output 2 - :
RS232_RX 4 13 - : 13 - | Data output
- 3 14 - —— 14 | DMCNET 2B | ——*
RS232_TX | 2 15 |[CANGND| | 15 . \
GND | 1 16 = \ 16 - !
Please note:

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

*2 400 W 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 1.5 kW and below only.

*6 A2-F only supports DMCNET mode.

3-75




Chapter 3 Wiring

ASDA-A2

3.13 Standard Connection Example — 400V series
3.13.1 Position (PT) Control Mode

Servo Drive
MCjJCiB MC ASDA-A2 series
AC 380480V b R Po X4 _ _ _
Three-phase /.:.\ S D Regenerative
—0 | O——| T c ! Resistor ,_|
©) U GRed
DC 24v 24V Whife Power Supply
Power oV V
Supply W Black N G
CN1 < Green 24y EMGS Bi’ép % Brake
/SN |37 | | 7T -
CN2 Encoder
Pylse quut SIGN 36 5 T+ Blue
(Hne Driver) 1 /PULSE mil 10KQ 4 T Blue/Black
9 = u
[g PULSE | 43 =
i‘]ovz 1wko[|¢— T-REF 18 9 -
GND 13 | 1@ - 2 Twisted-pair or
JASIGN | 40 14,16| +5\/ | Red/Redswhite | [ S twistad.shisld
13,15|GND | Black/Black&White cable
High-speed Ig HSIGN | 46 CN3
Pulse Input
(Line Receiver) /HPULSE | 29 6 | RS485-
HPULSE| 38 5 | RS485+
) , \V MON1 | 16
Twisted-pair or| 10K() A 4 | RS232_RX
twisted-shield A GND |121319
cable u‘%ﬁ?_@ { MON2 | 15 | DC24v 3 -
gg VoD 7 5= 2 | RS232_TX
' 1 GND
t—| COM+ | 11 | CNT
COM- |4547,49 *3‘ 1 o %6
SONFo“ o D | 9 |[=iF= ]| D e il | B
CCLR | 6o D2 10 L[™F= B _
L ST 3 | EDI10-
TCMO |6 o— DI3 | 34 Eani =
JE. T = 4 EDI11-
TcM1 fo~o— D4 | 8 L i =
JE e = 1 5 EDI12-
ARST 6 o— DI5 33 )
i = ¥ 6 | EDI3-
NL (e, 0— DI6 32 Sl 7 EDI14
PLio.o— DI7 | 31 ijﬁ
EMcs L >~ Di8 | 30 S VTR
SRDY RO EEl i - 2 Data-
- C bo1- 6 5 3 Data+
L T DO2+ 5
" 2sPD)  15KQ) DO 2 <—S£ 4 GND
CN5
i HoMeE| 1 ERo Loes o )l - 8 +5V
— | 1.5KQ DO3- 2 4_5 . o
Padg b w Y s om
DOS- 28 3 Opt B Please note:
— +
ARM|  1BKO @_ o :‘ -— { 2 | opt/B *1 Please refer to C3 ~ C4 wiring
%3\5' = S = 9 | optz diagrams in section 3.4.3.
A phase pulse JOA 29 gl 1 Opt /2 *2 Please refer to C3 ~ C4 wiring
OB 25 6 GND diagrams in section 3.4.3.
£ B phase pulse gl 7 GND *3 Please refer to C9 ~ C12 wiring
ncoder /OB 23
Pulse oz 50 CN6 | CANopen diagrams (SINK / SOURCE mode) in
Output Z phase pulse 107 o4 g 1,9 CAN H section 3.4.3.
2,10| CANL *4 4.5 kW and below drives provide
<« ocz 48 S0 el En built-in regenerative resistor.
Z phase open 412 _
collector ¢—1 GND 13 5’13 *5 The coil of brake has no polarity.
Max. output 6‘14 *6 For expansion digital inputs (DI)
current 50mA : connections (CN7 is an optional part,
voltage 30V 7,15 [CAN GND .
816 . not Delta standard supplied 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
ASDA-A2 series

—0 *2
AC 380/480 V P& -
Three-phase D Regpnerative
Resistor
C Q== -
Red
U Whife Power Supply
Power \
Supply W Black N G
< Green 24y EMGS Bigf‘—' % Brake
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 - -
9 = 2 ‘ Twisted-pair or
14’1 6 +5V Red/Red&White SG twisted—;)hield
CN1 10KQ 13,15|GND | Black/Black&White cable
CN3
+10V = 1oxo[]¢—] T-REF | 18 5
10KQ RS485-
GND 13
. 5 | RS485+
) ) V A MON1 16
Twisted-pair or| 10K R 4 | RS232_RX
twisted-shield GND  |121319
cable \_1%2_@ i MON2 | 15 | DC24v 3 -
Ed
S¢- vbD | 17 T f RS;?\TE)TX
-—| COM+ 11 CN7
COM- |454749 *1 1 o %4
| | +
SONto ™ DU | 9 [[=ix=t, | e gglg
CTRGF6 ©o— D2 | 10 [[¥=3, =¥ =T Epiro
POSO (65— DI3 | 34 [[TT¥H, e
JE 47K }:; 4 EDI11-
POS1 (6" o— D4 | 8 > See
J 47K }:‘K 5 EDI12-
ARST |6 o— DI5 | 33 e
e 6 EDI13-
NL o, o— DI6 32 th%“ 7 EDI14
PL{o.0— DI7 | 31 izK
EMGS .S >— DI8 | 30 — o = B s
L DO1+ 7
SRDY  1{BKQ) DO1- 5 <—S£ 2 Data-
C 3 Data+
— DO2+ | 5 a4
ay 25PD|  15KQ) DO ) <—S£ 4 GND
CN5
i HOME S 2 )l -~ 8 +5V
— | 1.5KQ DO3- > 4_5 . T
— DO4+ | 1 —<B=
OS] 15KQ DO4- | 26 ‘ ‘_.%E 2 %Ptt/;\
- DO5+ | 28 B —5= Opt =
ALRM]  1.5KQ @_ DO5- 27 . 5{ 5 OF:)t 5
Aph I OA 21 g :E 1 Opt /2
phase pulse OA 22 - GpND
:I OB 25 j|_
B phase pulse 7 GND Please note:
E;irlasdeer /(035’ zg CN6 |CANopen *1 Please refers to C9 ~ C12 wiring
Output Z phase pulse 107 2 g 1,9 CAN H diagrams (SINK / SOURCE mode) in
2,10 | CANL section 3.4.3.
3,11 |CAN GND *2 4.5 kW and below drives id
Z phase open +— OCZ 48 212 - > K nd be ov.v rlve. provide
collector GND 13 ) built-in regenerative resistor.
" out 5,13 - *3 The coil of brake has no polarity.
ax. outpu
current S%mA 6,14 - *4 For expansion digital inputs (DI)
voltage 30V 7,15 |CAN GND connections (CN7 is an optional part,
8,16 - 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
MCjJEB MC ASDA-A2 series
No—|
AC 380/480 V _Ozh R Po *2 ==
Three-phase _O,.:.\ S D Regenerative
—0 | o—| T P 5 Resistor |_|
© U GRed
DC 24V 24V Whife Power Supply
Power oV Vv Blaok
Supply ac o S
év Green 24V>_EM63 BRKR % Brake
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7 - I
10KQ 9 - - 4 ; :
R 14,16 4oy |semesane (S0 e
+10V = 10kQ ESND " 10KQ 13,15| GND | Black/BlacksWhite cable
)
f10v = T-REF | 18 CN3
OV = 1xe D k0 6 | Rs485-
CID 13 5 RS485+
Twisted-pair or ’_E'_@ ,-.x MON1 16
twisted-shield |1 o GND | 121310 g RS232_RX
cable 10KQ i DC 24V N
? @ b “(I/%’\Sz 1? 5 2 | RS232_TX
' 1 GND
L—| COM+ 11 CN7
COM- |454749 *1 1 = %4
SONto™— DM | 9 |[miz=f, | e gglg"
TRALM 6o D2 10 L™ == B =
S R 3 | EDIMO-
SPDO 6" °— DI3 34 | [Ty, Tl e
SPD1 6o~ Di4 | 8 [[—¥3 = = ot
ARST 65— DI5 | 33 | —¥*h 55571 6 T ebins
CWLlo. o D6 | 32 =¥ S5~ eomg
CCWLto.o— DI7 | 31 ;zé S
EMGS'S.>— DI8 | 30 | ;\'4 5VDC 1*5
SRDY m’ DA ! -— 2 Data-
. C Do | © 5 3 Data+
ZSPD ey 2070 S -~ 4 GND
24V S Doz | © Si CN5
i 5PD| 1 ERO Do £ )l -~ 8 +5V
— 1 15K0 DO3- 2 4_5 . Ont A
1 — E
BRKR| 15K DO+ - 5 Opt /A
- : DO4- | 26 ~— 3 | ooiB
3 DO5+ | 28 —<= P
ARM|  1.5KQ @_ 57 * <_5£ 2 Opt /B
Lo - 9 | optz
A phase pulse OA j]_ ¢ 1 Opt/Z
/OA 22 6 GND Please note:
B phase pulse : OB 25 j]— 7 GND *1 Please refers to C9 ~ C12 wiring
Encoder /gZB zg CNG6 | CANopen diagrams (SINK / SOURCE mode) in
uise
Output Z phase pulse = = gl 19 | CANH section 3.4.3.
2,10 | CANL *2 4.5 kW and below drives provide
Z phase open ocz 28 3,11 |CAN GND built-in.regenerative resistor. ‘
collector GND 13 :?7 4,12 = *3 The coil of brake has no polarity.
" ot 5,13 = *4 For expansion digital inputs (DI)
cu?.?é,i%%[:n;\ 6,14 - connections (CN7 is an optional part,
voltage 30V 7,15 |CAN GND not Delta standard supplied part.).
8,16 - *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-A2 series
A
—0 | o——] R *2
AC 380/480V Pa -
- 0,0 S Regenerative
Three-phase BN D :
- T T c ] Resistor |_|
Q U oRed
DC 24V 24\ Whife Power Supply
Power V
Supply ov W OBlacK N
@ Green 24V EE/IES_B;_I:(SF_ g Brake
CN2 Encoder
5 T+ Blue
4 T- Blue/Black
7| - - &
CN1 10KQ 9 - - s Twisted-pair or
V-REF ) 14,16| +5V/ | Red/Red&White SG twisted-shield
+10V —— 10k |4: - 10KQ 13,15|GND |Black/Black&White cable
GND 44 10KQ CN3
—
+10V = 1oko I‘: T-REF | 18 5 | mies
| GND | 13 | b 5 RS485-!-
) ) ’—&»—( ) & MON1 16
Twisted-pair or | 10K() \Y i
twisted-shield 10Kg GND  |121319 g =
cable H DC 24V -
: MON2 | 15
2 RS232_TX
SG. vbD | 17 M 2 =
| 1 GND
-—| COM+ 11 | CNT
COM-  |4547,49 %1 p o x4
SONfe"o— DIt | 9 |[=F ST e
SPDLM | 55— D2 10 [ [T o skl EDI1(-)
TCMO |6~ o— DI3 | 34 ¥, e
. ; 4 EDI11-
TCM1 -6~ o— DM 8 : e ke 5 EDI12
ARST 6~ o— DI5 33 e ] 6 EDI13-
CWL o o— D16 32 ;hzf%“ 7 EDI4
CCWLIe.o— DI7 31 N4
EMcs >~ DI8 | 30 N svbe 1+
L DO1+ 7
SRDY  1BKQ DO 5 2 Data-
C = 3 Data+
N DO2+ 5
zsPp|  1BKQ 4 GND
24V [ DO2- 4 CN5
— — L DO3+ 3 3 vy
= 1.5KQ
[ - 2
— o o
BRKR m’ 5 Opt /A
[ DO4- 26 3 Oot B
— DO5+ | 28 —= P
ALRM|  1.5KQ 2 Opt /B
&+ Dpos- | 27 9 | optz
:I 21 — E
A phase pulse /%': 22 1 Opt /Z
OB 25 6 GND Please note:
B phase pulse /OB 23 7 GND *1 Please refer to C9 ~ C12 wiring
E;ET:eer o7 = CN6 | CANopen diagrams (SINK / SOURCE mode) in
Output |  Z phase pulse 10z 24 1,9 CAN H section 3.4.3.
2,10 | CANL *2 4.5 kW and below drives provide
2 phase open 4 0CZ 48 3,11 |CAN GND built-in regenerative resistor.
collector 4—— GND 13 e - *3 The coil of brake has no polarity.
513 - *4 For expansion digital inputs (DI)
Max. output 6,14 _ i ) .
current 50mA connections (CN7 is an optional part,
Voltage 30V ;12 chene not Delta standard supplied part.).
! = *5 For USB connection. It is used to
connect to personal computer or

notebook.
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3.13.5 Communication Mode

Servo Drive
MCCB MC ASDA-A2 series
A
—0 |l o—] *
AC 380/480V R Po O—2 -—— _
— o0—] S Regenerative
3-phase ™ D |:| resistor
B T 1
& . m
U
D;;ﬁ::/ v White Power supply
Supply OV W Black - PR o
N Green 24V EEAES_ _ISEF- % Brake
CN2 Encoder
DC 24V g L pue
CN1 4 1= gl‘::li Twisted-pair or
Il VDD 17 7 - - twisted-shield
+—| COM+ 11 9 - N cable
COM-  |4s4749| |  q 14,16 5V Red/Red&
Reserved|6-©— DI 9 [ ‘iijﬁ 1315 GND L".Zéw
Reservedt6—o— DI2 10 LI™&e=]
Reserveds—o— DI3 34 CN4
Reservedt-6—o—{ DI4 8 1 | +5vDC |"4
ORGPFo o DI5 | 33 2 | el
NLio.o— DI6 | 32 3 | Datat
PLlo. o~ DI7 | 31 i ICND
EMGS S o DI8 | 30 CN5
| p—
SRDY  1BKQ RO 7 8 +5V
— KD (- Dot~ | 6 ¢ 4 | OptA
25D e DOZ g 5 Opt /A
1.5KQ <:)_ DO2- 4 ¢ 3 OptB
24V — HOME|  +rre DO J 2 Opt /B
— | 1.5KQ DO3- > 5 optZ
TPOS DO4+ 1 :E 1 Opt /1Z
| 1.5KQ DO4- 26 5 -
DO5+ 28 7 GND
arw]  15KO Q DO5- 27
OA 21
A ph:
LI :I e CN6| CANopen (for ASDA-A2-M) CN6 DMCNET (for ASDA-A2-F)
B phase :I 0B 25 ; gﬁ": [l \ 1 | DMCNET 1A \
differential signal /OB 23 2 | DMCNET_1B
Encoder 3 |CAN GND [ 3 | DMONET 24 | €1
pulse Z phase oz 50 | = |
output | differential signal 10Z 24 4 - : Data input 4 - | Data input
5 = 5 - |
| |
Z phase signal ¢——_OCZ | 48 6 - i | 6 | DMONET 28 | <+——
(open-collector) | GND 13 7 |CAN GND \ 7 _ \
- \ _ \
Max. output g 8
current: 3A
voltage: 50V
9 CAN H \ 9 | DMCNET_1A \\
N 10 | CANL \ 10 | DMCNET 1B | |
11 [CANGND| ——» 11 | DMCNET 2A | ——*
RS485- 6 12 | 12 = :
RS485+ 5] = ! Data output - |
2 13 - : 13 - | Data outpul
ROZ02 RX E 14 - —_ 14 | DMCNET 2B | —+*
15 [CANGND| | 15 ; \
RS232_TX 2 16 . \ 16 - \
GND 1
Please note:

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

*2 4.5 kW 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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3.14 Differences between A2-XN and A2 Series Servo Drives

The hardware connection structure of A2-XN series (X represents L, M, F, and N) is very similar to
that of the A2 series. The following section illustrates their differences in detail.

3.14.1 Connecting to Peripheral Devices (A2-EN model as an example)

Power

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 from arising due to
short-circuit or flow when power on and off, so as to avoid the

damage on the servo drive.
Host controller

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

Electromagnetic contractor (MC)

When an alarm occurs, it outputs ALARM
signal and disconnect the power of the servo
drive.

*The power connector
varies from models of
different watt. Please

Regenerative resistor (Optional)

P o] noooon| refertothe actual
The returned regenerative power o o [cool Gooooo] purchased product.
generated when braking may result in s » ] T
damage. Thus, external resistor is LT -0 P,D,C R,S,T,L1c,L2c,O
recpmmended. Connect the external : c Terminal block module
resistor to P and C, and ensure an | ——— ] (ASD-MDSC2626)
open circuit between P and D. When i —_— .
applying internal resistor, ensure the : A (Optional)
circuit is close between P and D, and el | = o T it the signal f
the circuit is open between P and C. - CN1 1/0 ransmit the signa’ from

CN1 26pin to the controller
via this block module.

connector

CN5 connector (Optional)

For full-closed loop or linear scale connection.
CNS5: for ASDA-A2-L, -M, -U. (Please refer to the
description of section 1.2.2)

@:& CN2 connector
________________________ o |

- . |
(Please refer to the description of section 1.2.2 | CN6 communication
@:”_I_ ] connector
|
|
|

for supporting series.)
Connect to the controller or more than
@3 ~ 7 onedrive.

Absolute
battery
box || CN4 USB connector (Optional) |

Motor power output (U, V, W)

1. Connect to personal computer
via USB cable.

2. Use ASDA-SOFT for tuning,
parameter setting, and control.
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3.14.2 Connectors of A2-XN Servo Drives

Signal Name Description

CN-STO CN-STO STO connector; please refer to Section 3.14.9.

3.14.3 CN1 1/0 50-pin Connector (applicable to -LN series and 4.5 kW ~ 7.5 kW
models of -FN and -MN series)

Delta provides 8 user-defined digital input (DI) points and 5 digital output (DO) points to provide
highly flexible communication between the servo drive and the controller. The corresponding
parameters for the 8 DI points and 5 DO points are P2-10 ~ P2-17 and P2-18 ~ P2-22. In addition,
differential type output signals for encoder A+, A-, B+, B-, Z+, and Z-, as well as the analog torque
command input and analog speed / position command input, and pulse position command input
are provided. The pin assignments are shown as follows.

A_.

ol
fm  m

(1) CN1 connector (Female); (2) CN1 connector (Male)
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Pin assignment:

2 DOg3-

4 DO2-

6 DO1-

8 DH4-

10 DI2-

12 GND

14 NC

16 MON1

Digital
output

Digital
output

Digital
output
Digital
input

Digital
input

Analog input
signal
ground

Not in use

Analog
monitor
output 1

Analog

18 T_REF command

20 VCC

22 /OA

24 /0Z

input torque

+12V Power
output (for
analog
command)

Encoder

/A pulse
output

Encoder /Z
pulse

output

1 DO4+

3 DO3+

5 DO2+

7 DO1+

9 DI-

11 COM+

13 GND

15 MON2

17 VDD

19 GND

21 OA

23 /OB

25 OB

Digital
output

Digital
output

Digital
output

Digital
output

Digital input

Power input
(12~24V)

GND for
analog input
signal

Analog
monitor
output 2

+24V
Power
output (for
external
I/O)

Analog
input signal
ground

Encoder

A pulse
output

Encoder

/B pulse
output

Encoder

B pulse
output

27 DO5-

29 /HPULSE

31 DI7-

33 DI5-

PULL
35 HI_S

(Sign)

37 ISIGN

PULL
39 HILP
(Pulse)

41 /PULSE

43 PULSE

45 COM-

47 COM-

49 COM-

Digital
output
High speed
position
command
pulse ( -)
Digital
input

Digital
input

External
power input
of Sign
pulse

Position
sign (-)

External
power input
of pulse

Position
pulse ( -)

Position
pulse (+)

VDD (24V)
power
ground

VDD (24V)

power
ground

VDD (24V)

power
ground

26 DO4-

DO5+

DI8-

32 Dl6-

34 DI3-

36 SIGN

38

40 /HSIGN

42 V_REF

GND

HSIGN

0]074

50 Oz

Digital
output

Digital
output

Digital input

Digital input

Digital input

Position
sign (+)

High speed

HPULSE Pposition

pulse (+)

High speed
position

sign (-)

Analog
command
input speed

(+)

Analog
input
signal
ground

High speed
position
command

sign (+)

Encoder Z
pulse open-
collector
output

Encoder Z
pulse line-
driver
output

Note: NC represents “No connection”, which is for internal use only. Do not connect to NC or it may damage
the servo drive.
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3.14.4 CN11/O 26-pin Connector (applicable to -EN series and 3 kW models or
below of -FN and -MN Series)

Delta provides 7 user-defined digital input (DI) points and 4 digital output (DO) points to provide
highly flexible communication between the servo drive and the controller. The corresponding
parameters for the 7 DI points and 4 DO points are P2-10 ~ P2-16 and P2-18 ~ P2-21. In addition,
differential type output signals for encoder A+, A-, B+, B-, Z+, and Z- are provided. The pin
assignments are shown as follows.

— — g
( | ZizE
© I ; |
12— i10
: i o]
B el
o oo — 711
i \ | 2EgE
H % 7!
! l5d :
4| i — ]
I (1) (2)
(1) CN1 connector (Female); (2) CN1 connector (Male)
1 DO1+ 3:%;31 14 COM- ;’gi’n .
2 DO1- ODl'ﬁgﬁl 15 NC  Notin use .
- nalog
3 pog2+ Digital 16 GND  input signal
Diqital output Encoder ground
4 DO2- Ol'ftléfjt 17 OA A pulse
+24 Power S Encoder
5 VDD 18 /OA /A pulse
Power input output SEEeT output
6 COM+ 190B B pulse P
(12 ~ 24V) Digital output Encoder
o (B input Encoder 2es gitpﬂfe
8 DI2- Digital input 21 0Z Z pulse P
Dlgltal Output Encoder
9 DI 22 /0Z  /Z pulse
10 DI4- Digital input 23 po4+ Digital Sl
output -
Digital Digital
(UlE— 24 DO4-  Gutput
o o Digital .
input output

Note: NC represents “No connection”, which is for internal use only. Do not connect to NC or it may
damage the servo drive.
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3.14.5 CN3 Communication Connector (applicable to -LN series and 4.5 kW ~ 7.5

kW models of -FN and -MN series)

When the servo drive is connected to the PC via CN3, you can operate the servo drive, PLC, or

HMI through MODBUS using the assembly language. The CN3 connector supports the

communication interfaces RS-485 and enables you to connect to multiple servo drives

simultaneously. You can also set P3-05 to transmit data at a longer distance.

’/4_*'2":

-

-
w
(6}

(1) CN3 connector (Female); (2) CN3 connector (Male)

Pin No. Name Signal Function

1 Signal ground GND +5V and signal terminal GND

2 - - Reserved

3 - - Reserved

4 - - Reserved

5 RS-48§ dgta RS-485(+) The servo drlve. transmlts the data to
transmission differential terminal (+)
RS-485 data The servo drive transmits the data to

6 transmission RS-485(-) differential terminal (-)

Note:

1.
2.

Please refer to page 9-2 for RS-485 wiring.
There are two types of IEEE1394 communication cables commercially available, one is that the internal
ground (Pin 1) is short-circuited with the shielding; if this type of connector would damage the
communication cable, do not short-circuit the ground on the communication cable with the terminal case.
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3.14.6 EtherCAT Communication Connector (applicable to -EN models)

A2-XN provides two ports (input and output) for servo drives connected in series.

-

T

-

[l ITTITIo]

Srvrerineg

(1)

@— |
[ — =1
q_lj — IN
——" RUN D =°
g_lj (a)—JEI
=1
- = | OUT
=]
@ ERR D

(1) CN6 connector (Female); (2) CN6 connector (Male) (a) Network status indicator

CNG6 pin assignment:

CNBG6 indicator:

Pin No. Name Signal Function

1 X + X + Transmit +

2 X - TX - Transmit -

3 RX + RX + Receive +

4 - - -

5 - - -

6 RX - RX - Receive -

7 - - -

8 - - -

Network status indicator
Ilg:;t:r Definition Description
on Connecting tConnegtiqn is established without data
ransmission

Blink tra?mcs)r%nisscitgr? iinr()jrgg::ss Data transmission in progress
Off No connection Connection is not established
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EtherCAT connection status indicator (RUN)

Indicator _— L
Status Definition Description
After powering on, the EtherCAT device is
Off Initial initialized and the communication is not
established, but the controller can still access
the register of the device.
. Transmitting SDO, TxPDO, and RxPDO data
On Operational )
packets is allowed.
Blinking Pre-Operational Th(_e controller can exchange data through
Mailbox.
Single Safe-Operational The device can use SDO and TxPDO data
Flash P packets to exchange data with the controller.

EtherCAT error indicator (ERR)

Indicator L L
Status Definition Description
Off No error No error.
On PDI Watchdog timeout Qewpe malfunction; please contact your
distributor.
State switching error caused by wrong
Blinking State change error parameter setting.
Please refer to the diagram below.
Single | Synchronization error / | Synchronization failure of the controller and
Flash SyncManager error | device or data is lost during data receiving.

Init
A A A
(IP) (P1)
A
Pre-Operational (Sl)
A A
(Qon (PS) (SP)
v
(OP) Safe-Operational
3z
(SO) (0S)
\ 4
Operational

Status switch diagram
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Connect to multiple servo drives:

/ o

|
o0 ¥

B(==®

2
-
L
-
-
-

LIITITIT]

____________

[CLLIIANTIe]

!

[oLITTTA U]

Note:

1. When connecting multiple servo drives in serial, the maximum distance between each servo drive is
50 m (164.04 feet).

2. Please use CAT5e STP shielded cable.
3.  Beckhoff cable is recommended (model type: ZB9020).

3-88



ASDA-A2

Chapter 3 Wiring

3.14.7 CN-STO (Safe Torque Off)

K —
©

[SIITITITIol

-

\

/

Ofelelelelelelelelo

[TTTTTTT]

(1)

(1) CN-STO connector (Female); (2) CN-STO connector (Male)

Note: STO certification application is in progress.

-

[oc]

00000000

Pin No Signal Function
*1 COM+ VDD(24V) power, which is identical to Pin 5 on
CN1
2 STO_A STO input A+
3 ISTO_A STO input A-
4 STO_B STO input B+
5 /ISTO_B STO input B-
STO alarm output A, Relay output, N.C.
6 FDBK_A Max. current: 30 Ve, 1 A
125 Vac, 0.3 A
STO alarm output B, Relay output, N.C.
7 FDBK_B Max. current: 30 Vpc, 1 A
125 Vac, 0.3 A
8 COM- VDD(24V) power ground
* Caution: Do not use dual power supply or it might damage the servo drive.

WARNING
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3.14.8 How does the STO Function Work?

The STO function is controlled by the motor current from two individual circuits. It cuts off the
power supply to the motor when needed, after which the motor is free from torque force. The table
below details how this function works.

Actions description (ON = 24V; OFF = 0V)

Note: STO certification application is in progress.

Signal Channel Status of opto-isolator
STO_A
~/STO A ON ON OFF OFF
STO STO_B
- ST6_B ON OFF ON OFF
Servo Drive Output Read Torque off Torque off Torque off
Status Y (STO_B lost) (STO_Alost) | (STO Mode)

(1) Description of the STO alarm:

See the diagram below. When the motor runs normally (Servo On), but both STO_A and STO_B
signals are lost for 10 ms at the same time, AL500 occurs and the drive is in the Servo Off state.

10 ms

STO_A :
H | L
—
STO B L
H l L
| |
| |
S_ON —
|
ON : OFF
| |
| |
Servo : :
status Servo on ! X Servo off & AL500
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When the motor runs normally (Servo On), but one of the safety signal source is lost for 1 s, AL501
or AL502 occurs. Then the servo drive is in the Servo Off state.

STO_A |
H I L
—
STO B H —
L T
| |
| |
| |
S_ON —
ON l OFF
L
| |
Servo | |
status Servo on ! >< Servo off & AL501

3.14.9 Related Parameter of the STO Function

By setting parameter P2-93, you can determine the FDBK status (Pin FDBK+ and FDBK-) and
whether FDBK latches if an STO alarm occurs. The settings for P2-93 are shown as below:

P2-93= XX 10

(1 2)E)

(1) Notin use
(2) 1: FDBK no latch
2: FDBK latch
(8) 0:Logic A
1: Logic B
2: Logic C
3: Logic D
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STO function description:

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

Servo drive status FDBK status
Logic A Logic B Logic C Logic D
Parameter P2-93 XX10 | XX20 & XX11 XX21 XX12 | XX22 | XX13 XX23
FDBK behavior | N0 lateh | 0O tateh | N0 tateh | MO Laten
No STO alarm Open Close Open Close
AL500 Close Open Close Open
Alarm AL501 Close Open Open Close
occurs AL502 Close Open Open Close
AL503 Close Open Open Close

Note:

1. Open = open circuit; Close = short circuit
2. Please refer to Chapter 10 Troubleshooting for more details.

FDBK behavior (Latch / No Latch):

If FDBK is latched when the STO alarm occurs, the status of FDBK does not change even when
the alarm is cleared. Please note that when more than one alarm occurs, the drive panel only
shows ALS500.

B Example of Latching:

If Logic C P2-93 = XX22 is set, the FDBK status is closed when safety signal is lost and ALO05
occurs.
1. Since FDBK is selected as Latch, even when the safety signal is back to normal, the FDBK
status remains closed. To reset FDBK:
(1) Reconnect the power supply: FDBK status returns to “open”.
(2) Do not reconnect the power supply. Instead, set P2-93 to XX12 to make the FDBK status
return to “open”. Then set P2-93 to XX22 again. This step sets the FDBK behavior to Latch.
2. After the FDBK status is restored, you can clear the alarms by the normal corrective actions.
In this case, you can clear AL500 by DI.AIm Reset.
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B Example of not latching:

If Logic C P2-93 is set to XX12, the FDBK status is closed when the safety signal is lost and
ALS500 occurs.

1. Since FDBK is selected as No Latch, when the safety signals return to normal, the FDBK

status automatically changes from short-circuited to normal when AL500 occurs. Setting
P2-93 to XX12 again is not required.

2. Atfter the FDBK status is restored, you can clear the alarms by the normal corrective actions.
In this case, you can clear AL500 by DI.AIm Reset.

Relevant parameter (Please refer to Chapter 8 for detailed information):

Parameter Function

P2-93 STO FDBK Control
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ASDA-A2

3.14.10

<
Q
(@)
@

Position (PT) Control Mode

Servo Drive
Applicable model: ASDA-A2-LN

T MC
AC 2001230V 91 o—1 R Po
Three-phase ~ —0 | o—¢— S
50/60Hz —gTX | T D
' c 1
© u
L1c Vv Power
L2c W —
CN1 @ " ! Brake
/SIGN 37
Pulse command input 5 [g SIGN 36 CN2 Encoder
(Line Driver) JPULSE 21 5 T+ Blue z
1S 250 I - T
PULSE | 43 = SATT . ga
P - I Q
+10V— ko[ |*—1 T-REF 18 E@ 5 GND - H g _;)
10KQ - Su——— %
GND 13 1216 Y Redr;e\;j\llh'l SG @
/HSIGN 40 : e
High-speed pulse * 6 HSIGN 46
command input CN3
(Line Receiver) /HPULSE | 29 6 RS485-
Ig HPULSE| 38 5 RS485+
e \/ MON1 | 16
2 = | 10KQ i 4 -
28 Foxa GND  [12.13,19 5 -
83 L‘ﬁ'_@ 4 MON2 | 15 | DBez2w
oE = 2 |
® SIG -4 VDD | 17 ; SND
- com+ | 11 |4
COM- 45,47 49 %7
SONFs o Dt | 9 |[mE¥=K
CCLR |6~ o DI2 10 e ZE—_iEI
TCMO 6o DI3 | 34 | [ooA¥3
TCM1 oo DM | 8 |A¥E
ARST |0~ o—| DI5 | 33 Homi¥>h
ﬁ'}i ==K|
NL o 0 D|6 32 :F___;Ti-‘
PLro.o— DI7 | 31 He—ax sl
— ik | CN4
EMGS 0. 0— DI8 30 == —= 1 75V DC *3
SRDY | DO1+ 7 4-5{ 2 Data
1.5KQ @ ,;‘ > F
— DOf1- 6 5 3 Data+
I DO2+ 5
zPD| 1 5KO -~ { 4 GND
24V - DO2- | 4 5 NG
— {1 DO3+ 3
T |HOMEl 15KOQ DO3- > - 5 8 +5V
:E 4 Opt A
| p—
TPOS 1.5KQ DO+ ! - 5 Opt /A
—L DO4- | 26 - = ooiB
—3 DO5+ | 28 —<= 2
ALRML  1.5KQ DO5 27 4_‘ 5{ 2 Opt /B
= 9 OptZ
A-phase OA z j]_ _<F 1 Opt/Z
differential signal /OA 22 6 GND Note:
Encl‘;(l)sdeer B-phase OB 25 j}_ - D ote:
outpot | differentia signal /OB 23 DC2V oNBTO *1. Models of 200 W and below have
Z-phase :I 0z 50 ﬁ]_ == y Vil no built-in regenerative resistor.
differential signal
foz 24 ISEEET ] 2 STO_A *2. The brake coil has no polarity.
- 3 /STO_A "
L a STo B 3. Connect to USB (for PC
S Z T 5 T o n communication).
}2_, K: 6 | FDBK A *4. Models of 1.5 kW and below can
7_| FDBK B use single-phase power supply.
8 COM-

*5, *6. Please refer to Section 3.3.3 for

wiring diagrams C3 and C4.

*7. Please refer to Section 3.3.3 for

wiring diagrams C9 ~ C12 SINK /
SOURCE mode
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3.14.11 Position (PR) Control Mode

Servo Drive
M(K)EB MC Applicable model: ASDA-A2-LN
AC200/230V ~ —O | o—y R Pl L&
Three-phase * 4 —OTC | | S g 3
50/60Hz —To— | T 2 ~ Has —
[©) Y Red ®
L1c Vv Whit Power
L2¢c W Black N _ —
Green 24V EMES BRKH ! Brake
S ____*2]
CN2 Encoder
5 T+ Blue
3 Blue/ [72]
4 T Black % g
7 BAT+ ge
= =%
9 GND - § 8%
14,16 +5V Redie\?\l/hite SG s
CNA1 10KQ 13,15 GND Blas:(:((\:ll\ldhitg
o CN3
+10V =100 |j<— T-REF | 18 5 | Reass.
. 5 GND | 13 | ™ 5 | Rs485+
g gﬂcjoép—@ s MON1 [ 16 i -
o7} KQ R
2g e GND [121319 3 .
S L‘ﬁ'_® +—{ Mon2 | 15 | Deawv
L sa vpp |17 T 2 _
| 1 GND
- com+ | 11 |
COM- 454749 _ _* 5
SON 6o DN 9 | [Ty,
CTRG 6 ©— DI2_ | 10 |[=3
POSO 6o DI3 34 (4
POS1 6 ©o— DI4 g =i
ARST 60— DI5 | 33 [
NLfe.o— DI | 32 [
PLIo.io— DI7 | 31 =
EMes Lo D8 | 30 2 C1N4 —5a1°
SRDY 1 kO I i -~ { 2 Data
1.5KQ @ ,:‘ p P
DO1- 6 5 3 Data+
o~ LT DO2+ 5 } 2 GND
1.5KQ —
24y 1 DO2- | 4 -~ 5i NG
e Ve T DO3+ 3 } )
pe— 1 1.5KQ DO3- 2 - 5 - (;;ftVA
TPOS|  1.5KQ poax ! — :E 5 Opt/A
= DO4- | 26 j ~—% =T ooiB
3 DO5+ | 28 - — -
ALRM,  1.5KQ - 2 Opt /B
© pos. | 27 5 9 | optz
A-phase g 2 j]_ ¢ 1 Opt/Z Note:
differential signa /OA 22 5 GND :
e B-phase :I OB 25 j]_ T onp ] 1 Models of 200 W and below have
output | differential signa /OB 23 DC24V GN-STO no built-in regenerative resistor.
Z-phase (074 50 j]_ i . i .
differential signa e o 1 VDD 2. The brake coil has no polarity.
ST 7 S 2 STO_A *3. Connect to USB (for PC
== 3 /ISTO_A et
communication).
<z 4 | s10. B
[PEERT T ——— = *4. Models of 1.5 kW and below can
}2 )C 6 FDBK__A use single-phase power supply.
7 FDBK_B | *5. Please refer to Section 3.3.3 for
8 COM- wiring diagrams C9 ~ C12 SINK /
SOURCE mode.
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3.14.12 Speed Control Mode
Servo Drive
MC,:EB MC Applicable model: ASDA-A2-LN
*4 py
AC200/230V " °} O R Po 38
Three-phase —O | O— ! S D &3
50/60Hz — To—1+ T 9s
! c : ]
© U
L1c v Power
L2c W . _
EMGS BRKR 3
@ 24V ____*_Z_j Brake
CN2 Encoder
5 T+ Blue =
u =

4 T- Slla;/( % %

7 BAT+ . & g

9 GND : d 8%

CN1 10KQ 1216 = gG % S
- V-REF 2 ) +5V Red&Whit
+10V = 10KQ 10KQ 13,15 GND B|a3<:3\<//hnj
GND 44 CN3
R —
+10V— 1Ko T-REF | 18 6 i
GND 13 | K@ RS485
s " 5 RS485+
23 ’—E-»—@ “—{ MON1 | 16
25| 10KQ i 4 _
QT GND 12,13,19
g S [1ka DC 24V : =
88 vV R MON2 | 15 = > -
@ —
| Violy i 1 GND
-—| COM+ | 11
COM- |45.47.49 ___*5
SON 6"~ DI R M e 3 545
TRALM L6 DP2 10 | &=
g -
SPDO [0 0 DI3 34 (e, _.._:fb__!
SPD1 |6 o~ Du 8 [ X¥T.
ARST oo DI5_| 33 j;*“"fi__ﬁ_,'
cWLte.o—{ D6 | 32 ;g;;_;ﬁ'
CCWL[ewo— DI7 [ 31 M
EMGS /¢ >~ DI8 | 30 SRR C1N4 oo 1®
1
SRDY  15KQ C) Dot ! :‘ ‘—5 2 Data-
. DO1- 6 5 3 Data+
LI DO2+ 5
zPD| 1 BKQ - { 4 GND
24V ' EA i 7 CNG
e 1 DO3+ S
— | TsPD 1.5KQ -~ 8 +5V
| DO3- | 2 s 4 | OptA
1
BRKR ‘157') O ! -~ ¢ 5 Opt /A
L DO4- | 26 .\/1 - =T oois
— DO5+ | 28 B —b= Op =
ALRM 1.5KQ @_ DO5- 27 ' 5{ 5 O[’))tt -
A-phase : OA al j]— —5 1 | opt/z
differential signa /OA 22 6 GND
Eno?der B-phase OB 25 j l—
puise differential signa /OB 23 7 GND
output DC24V CN-STO Note:
Z-phase 0z 50 j]_ = ote:
differential signa 10Z 24 1 VDD *1. Models of 200 W and below
=7 i 2 e have no built-in regenerative
= - —=
i /Ss;rg—g resistor.
7 = [ sto | 2 The brake coil has no polarity.
- *3. Connect to USB (for PC
3 6 | FDBKA o (
— 7 FDBK B communication).

P COM- *4. Models of 1.5 kW and below
can use single-phase power
supply.

*5. Please refer to Section 3.3.3

for C9 ~ C12 wiring diagrams
SINK / SOURCE mode.
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3.14.13

Torque Control Mode

MCCB

Servo Drive
Applicable model: ASDA-A2-LN

MC
AC 200/230V —O | o—y R _8
Three-phase —o | o—¢— | s &g
50/60Hz g To 14} T Ss
! ; ]
©
L1c Power
L2¢ N
24y EMGS BRKR j Brake
____*2l
Encoder
Blue
Blue/ = CN2
Black 2 %
7 BAT+ . & 2z
8 8o
9 GND = o
CN1 10KQ Red/ §G % B
14,16 +5V Red&Whit
+10V—=— 10kQ V-REF 42 Black/
10KQ 13‘15 GND |Black&W hite
GND 44
I CN3
V= e D TREF | 18 6 | RS485
10K =
9 . GND_ | 13 5 | RS485+
o= V = MON1 16
g @ | 10KQ A 4 -
2T K0 £ GND |12.13,19 3 -
8% L‘ﬁ'_® S MON2 | 15 %‘1" - -
® SIG -4 VvbD | 17 : aND
-—{ COM+ 11
COM- |45.47.40 _ :5
SON 6" DI 9 | [=uE¥=h)
SPDLM |6~ o— DI2 10 4 5k0, 2K !=E Sl
T
TCMO 6 o— DI3 34 [ FFTI
TCM1 6 ©o— D4 8 XY
ARST 6o DI5_| 33 C,,ff_;:{_—l
CWLIo. o~ DI6 | 32 [H—aX sl
LEEr S ol
CCWL o o DI7 31 ===
— Ay, | CN4
EMGS 00— DI8 30 === 1 15V DC *3
SRDY 4 5KO) 3 o = <—5£ 2 Data-
— - 3 Data+
T DO2+ 5
ZPDl 1.5KQ — { 4 GND
24V DO2- | 4 ¢ NG
T/ |™SPP|  15KQ DO3- D) - 5 8 +5V
4 OptA
—1 DO4+ | 1 —<
BRKR -— 5 Opt /A
ey B R L PE o s on
—3 DO5+ | 28 —<B P
ALRM!  1.5KQ : 2 Opt /B
@_ S 5 9 | Optz
A-phase : oA [ 21 j]— — 1 | optiz
differential signa /OA 22 6 GND
Encoder B-phase OB 25 ﬁ]— 7 | GND Note:
pulse differential signa /OB 23 DC 24V .
output o7 50 CN-STO 1. Models of 200 W and below
Z-ph j |— o .
differegﬁaafseigna : 10Z 24 1 VDD have no built-in regenerative
ISEgE=1 2 | STOA resistor.
e 3 | /STO_A | *2. The brake coil has no polarity.
ISEgg= 14 | STOB | +3. Connect to USB (for PC
E-—= 5 /STO_B S
communication).
}2—’, } s Eg:i—g *4. Models of 1.5 kW and below can
= ingle-ph ly.
8 COM- use single-phase p(.)wer supply
*5. Please refer to Section 3.3.3 for

wiring diagram C9 ~ C12 SINK /
SOURCE mode.
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3.14.14 Communication Mode

MCCB

Servo Drive
ASDA-A2-FN, ASDA-A2-NN,
ASDA-A2-MN, ASDA-A2-EN

.4 MCP MC CN6
*1 Pl
AC 200/230 V _O,LO__| R Po 1, 38 X
Three-phase — | o | S D D %3 CN6 EtherCAT :
5060Hz 4T , T c o F8g M (for ASDA-A2-EN) :
(] 1]
© u Red Connects to a 1
L1c v White Power controller or a H
L2c W Black _ servo drive < CN6A | |
Green 24V EMGS —‘BE g Brake No connection or i
& >—-—-—-=-= = connects tothe 4 CN6B | !
CN{ Dc24v CN2 S next servo drive E
-- VDD 5 5 T+ Blue
!-— COM+ 6 4 = Blue/Black % g CN6 CANopen (for ASDA-A2-MN)
com- | 1a *5 7 | BAT+ - gg 1 | canH \
DI 7 | R 9 | GND . i— 83 2 | CANL !
D2 | & |[=iaxxr, 1416]  +6V | nuimine| | °° o 3 _|canenD| *T
DI3 9 AuaKOjE[:tK 13,15 GND Black/ 2 . : .
ORGPloo—| DM | 10 | HmA¥3h, CN4 5 : | Data input
NLto.o— DI5 | 11 [HoA¥h, 1 | +5vDC | "3 6 - i
PLic.o— D6 | 12 ,‘;““:fj’iﬁ 2 | Data- 7 |CANGND !
EMGS bo, o—| DI7 | 13 | oA¥F 3 | Data+ 3 - \
C‘:\IS GND 9 [ cANH \
SROY  1.5KQ pot ! 14— { 10 | CANL ‘I
—C)— DOt1- | 2 [«1<—7% 8 +5V 11_[CANGND| ——>
DO2+ | 3 4 Opt A 12
- - I
24y DO2- | 4 :/' — 5£<ID_— 5 | opt/A 3 : i Data output
e DO3+ | 25 3 Opt B 12 !
-— - ——
T DO3- | 26 :/| -~— 5{<L’_— 2 | opts 15 [CANGND| |
— DO4+ | 23 9 | optz 16 \
- N
T K @y [ pos- | 24 :1 — 5{<IO_— 1 | optiz
6 GND
GND 16 7 GND CN6 DMCNET
 A-phase OA 17 j]_ CN7 | (only available on -EN models) (for ASDA-A2-FN & ASDA-A2-NN)
Encoder | oo e 1| com T [ DMCNET 1A]
B-phase :: 2 EDI9- \
putlset differential signal /OB 20 j]_ o 2 DMCNET—1 3 «—1—
outpu o 3 EDI10- 3 DMCNET_2A |
-phase =
differential signal oz 2 g 4 EDI11- 4 - : .
: [ ez ||z 5 | EDM2- = - : Data input
6 | EDI13- 6 | DMCNET 2B | +—+—
7 | EDIM4- 7 N !
DC24V  oNLSTO 8 - !
1 | vbD 9 TomeNeT 1a]
2 | STOA 10 | DMCNET 1B | |
3 | /STO_A 11 | DMCNET 2A | —+*
4 | sTOB 2 = i
- Data
5 /STO_B 13 - : output
6 | FDBK A 14 | DMCNET 2B | —+—>
7 | FDBK B 15 — !
8 | cowm- T = \

Note:

Models of 200 W and below have
no built-in regenerative resistor.

*1.

2.
*3.

*4,

*5.

The brake coil has no polarity.

Connect to USB (for PC
communication).

Models of 1.5 kW and bel

Oow can

use single-phase power supply.

Please refer to Section 3.4.3 for
wiring diagram C5 ~ C8 SINK /

SOURCE 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

= 00 8 I R .

- . . — | SHIFT Key
UP Key
Chargetep — T — @ . . SET Key

CHARGE v SET

MODE Key

DOWN Key

Name Function

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

In Parameter mode, use this key to change the group number. In Editing
mode, moving the flashing (selected) digit to the left lets you adjust the
higher setting bit. You can switch the display of high / low digis in
Monitoring mode.

Pressing the SET key can display and save the parameter groups and
various parameter settings. In Monitoring 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.

Display

SHIFT Key

SET Key

DOWN Key

Pressing the MODE key can enter or exit different parameter groups, and
switch between Monitoring 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.

MODE Key

UP Key
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4.2 Parameter Setting Procedure

Switch the mode:

Please refer to Chapter 10 for detailed alarm description.

Power On
Monitoring ST T T T T T T T \
> Mode T . Plesse rofer to section 7.2.1
ccnnn
o,
l MODE
Parameter —I/EI____;___C_h____S_f ““““ N
Mode 777 | Please refer to Chapter 8 for parameters |
o
(L [} I/ \I
l MODE 1 1. If no alarm occurs, then the Alarm Mode will be skipped.
: 2. When a new alarm occurs, it will switch to Alarm Mode :
Al Mod _ _ _ ___ 1 inany conditions. |
arm Vode : 3. When switching to the other modes, if there is no key to :
I be selected for 20 seconds, it will return to the Alarm Mode|
MODE | automatically. !
|
\ )

Operate in each mode:

Monitoring mode

Monitoring
Mode
A
|®
— -0 ':|

lA
v i e T N
T [1. Pressy keys can select monitoring :
:: |— |—'= '—| | variables. (Please refer to section 4.3.5 |
— :for further information about monitoring :
l‘ ______ | variables.) |
v : 2. Users can directly enter the code of :
ro_C | monitoring variables via P0-02. (Please |
N | refer to section 7.2.1 or P0-02 for detailed |
l |\description.) /|

SHIFT Switch High / Low Word

SET  Switch Hex. / Dec.

—04_ ceee

1

c-
=
(N




Chapter 4 Panel Display and Operation ASDA-A2

Parameter Mode

Parameter
Mode

o —— e — o — — — — — — — —— — — — —— — — — — — — — —— — — —

Monitor
Parameter PO

l SHIFT

A A A
Basic PPa1rameter v P !-DD _v> P H-D I _V» Fl l-lje

l SHIFT
A

A A
i v ] Y THIER N
JExtension |V, | PE-00 —|P2-0 || —|P2-U¢

l SHIFT

A A
Communication v [oa_rnm] Y [(oa_o Y [oa-_n
Parameter P3 _>I—:l ] —> T | _>r3 =

l SHIFT

Diagnosis
Parameter P4

l SHIFT

>

<

>

—_————e—— e - —

A A
Motion Control v [oc_rmwm] Y [oc_ni] Y [GBC_N3
Parameter P5 g I N ] e N I 0 | e (L I [
l SHIFT
4 v v
mr o [
PR Paggmeter _V> PEl-l_ll_l _v, PE"I_I N7, PD-UE
l SHIFT
4 v v
o _m3a
ez | ¥, [7-00] Y. [P0 ] Y. [P0
I SHIFT

Monitoring Mode
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Edit Setting Mode

Parameter
Mode

MODE Tl SET

Editing Setting Mode

CouC 2
H - :II_lJl:I:I

Display parameter setting value Savg the parameter
setting value. Then,

return to Parameter

SHIFT Mode.

a
N

2
<

C

!

SET COUC

A

Save the parameter

setting value. Then,

SHIFT return to Parameter
Mode.

[

>

Teln] SET - -
oy - —  |SAYES

-

o
2
g

E:

N
’

Save the parameter

setting value. Then,

return to Parameter
Mode.

/_______________________________
N
’

N e e e e e e e e e e e e e e e e e e e e e e —

Monitoring / Alarm

Mode If no alarm occurs, then the Alarm Mode will be skipped.
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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
S':" C d The setting value is saved correctly. (Saved)
--Y Read-only parameter. Write-protected. (Read-Only)
:_ oC }-'Jj Enter the wrong password or no password has been entered. (Locked)
D,_"_ -r Incorrect setting value or enter the reserved setting value. (Out of Range)
'3'-'-,:,,-, No entering is allowed when it is Servo ON. (Servo On)
PD —,::,—, Parameter will be effective after the servo drive is re-powered on. (Power On)

4.3.2 Decimal Point

Display Symbol Description

High byte / low byte indication: When the data is displayed in decimal 32 bits,
it is for indicating the current high or low byte.

- roz meo Negative sign: When the data is displayed in decimal format, the two
decimal points in the left represent the negative sign, no
matter it is showed in 16 or 32 bits. When it is showed in
hexadecimal format, it only shows positive sign.

C
—€

ubig aAnebeN 4—‘
uonoun4 oN <«—|[C
2)Ag UBIH «—]

4.3.3 Alarm Message

Displayed Symbol Description

When there is an error of the drive, it will show ‘AL’ as the alarm sign and ‘nnn’
! L.—.,—"—. as the alarm code. For further explanation, please refer to Chapter 8, P0-01,
parameter description, or Chapter 10, Troubleshooting.
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4.3.4 Positive and Negative Sign Setting

Displayed Symbol Description
S When entering the Editing Setting Mode, pressing the UP / DOWN keys can
D.:"—H:,:j 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
,:"—H:,BB negative (-) signs. If the parameter is over the range after switching the

positive or negative sign, then it cannot be switched.

4.3.5 Monitor Display

When the power is applied to the drive, the display will show the monitor displayed symbol for a
second, and then enter the Monitoring Mode. In Monitoring Mode, the UP / DOWN keys 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 number of
pulse command.

P0-02 Monitor Displayed

Setting Value Symbol e Ui
o [FEPUL]  Molrioedback pusnumber aer the scaing o pycer g
1 [C-PUU) ot pumberofpuse commana (afer e ey
— The difference of error pulse number between
2 :: I-PUU control command pulse and feedback pulse number [user unit]
(User unit)
3 :: tlj:':_ 5 Mﬁﬁg; fgcjgtéa;rcgkv;)ulse number (encoder unit) (1.28 [pulse]
¢ [[-PLG) ot pusenumoorofpusc commarc oo the
5 El- =:|L 5 Sgaorrrr;l;ils)e(ggrcnotéirr(:;ti%r the scaling of electronic [oulse]
6 I: P - F r Input frequency of pulse command [Kpps]
7 SPE E |:= Motor speed [r/min]
8 ::'5::',:: = Speed input command [Volt]
9 ::5:3.::8 Speed input command [r/min]
10 E = =: D. : Torque input command [Volt]
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P0-02 Monitor Displayed L .
Setting Value Symbol SEEEllel il
11 :: - :: ':HE Torque input command [%]
12 rlU::l - :_ Average torque [%]
13 PE - :_ Peak torque [%]
14 U ::"_,5 Main circuit voltage [Volt]
I_1 Load / Motor inertia ratio .
15 J L (Note: If it shows 13.0, it means the actual inertia is 13) [1 times]
16 H]:,:: :: IGBT temperature [°C]
17 _C_C_ Resonance frequency (Low byte is the first [Hz]
rarnd resonance and high byte is the second one).
1 icc
LS L The absolute pulse number of encoder Z phase
18 *5000 0 +5000 equals to the homing value, 0. It will be +5000 or )
» - -5000 pulse when rotating in forward or reverse
| | direction.
| 7 |
Mapping parameter #1: shows the content of
19 l_“-ll:ll:' : parameter P0-25 -
(specify the mapping target by P0-35)
— Mapping parameter #2: shows the content of
20 ! ” “:”jl:' parameter P0-26 -
(specify the mapping target by P0-36)
_ Mapping parameter #3: shows the content of
o1 = ” “:” 3 parameter P0-27 -
(specify the mapping target by P0-37)
___ Mapping parameter #4: shows the content of
29 : “-”_“:"J' parameter P0-28 -
(specify the mapping target by P0-38)
5 l Monitor variable #1: shows the content of parameter
(specify the monitor variable code by P0-17)
5 5 Monitor variable #2: shows the content of parameter
24 e = PO-10 -
(specify the monitor variable code by P0-18)
6 _ Monitor variable #3: shows the content of parameter
(specify the monitor variable code by P0-19)
T l Monitor variable #4: shows the content of parameter

(specify the monitor variable code by P0-20)
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Example of the
displayed value

Status Description

[ [ If the value is 1234, it displays 01234 (shows in decimal
i J (Dec) format).
16 bits
12330 If the value is 0x1234, it displays 1234 (shows in
_J (Hex) hexadecimal format; the first digit does not show any).
:d ::l-ll:l (Dec high) If the value is 1234567890, the display of the high byte is
R 1234.5 and displays 67890 as the low byte (shows in
- -”—:' IU decimal format).
= === (Dec low)
— 32 bits
=—I =I:l :=|-= (Hex high) If the value is 0x12345678, the display of the high byte is
___ h1234 and displays L5678 as the low byte (shows in
: '3:—' “:" hexadecimal format).
=== =1 (Hex low)
= — Negative display. If the value is -12345, it displays 1.2.345 (only
:,—' :=U|'j shows in decimal format; there is no positive or negative sign for
— hexadecimal format display).
Note:

W=

Dec means it is displayed in decimal format. Hex means it is displayed in hexadecimal format.
The above display methods can be applied in Monitoring Mode and Editing Setting Mode.

When all monitor variables are 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.
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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.

J
3

PLI _DD SET

The 1% recent error

—
3
_

<4
|
nJ
n

The 2™ recent error

SET
P40 ——

A
v
Qu_n SET I DD :
i N EE— LuucCC The 3" recent error
A
v
SET
Pl-=-83 > LGDEE The 4™ recent error
A
v
PL}-DLI L LGDEIEI The 5" recent error
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4.4.2 JOG Mode

When it is in Parameter Mode, select P4-05 and follow the setting method below for JOG operation
(The communication mode does not support using the panel to set the JOG mode).

(1)
(2)

(3)
(4)

Press the SET key to display the speed value of JOG. The default value is 20 r/min.

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

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

When itis in JOG Mode, press the 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.

IL{__E}EJ

l SET
SM] ______ Display JOG speed value.
u \__ _lts default value is 20 r/min. __ '
l ¢ —————— 4" Press the UP/DOWN keys to adjust
' JOG speed. )
= e——o-o--xeeseeet
gl

———— e ——

e e v
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4.4.3 Force DO Output

Enter the Digital Output Mode by the following settings. Set P2-08 to 406 and enable the function
of force DO mode. 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-powering on
the drive or setting P2-08 to 400.

Pe-

cJ
cO

SET

cJ
[y

SET

“— | _C| «—

Force to enable
DO mode

)
|
: DDD = Force to enable DO1 i
' |
|
: DBDE Force to enable DO2 i
' |
| pp———
: I ” ” ILI Force to enable DO3 :
= e [
' |
[ ==
: : ” ” h i| Force to enable DO4 i
! — |
' |
i BB :B Force to enable DO5 |
|
' |
: DDDS Force to enable DO1, DO3 :
' |
|
: 1M 1| Force to enable DOA1, :
| L DO2, DO3 |
! )
~ e Y —_— —

Note: 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 the Digital Input Diagnosis Mode by the following setting methods. When the external output
signals DI1 ~ DI8 are ON, the corresponding signals 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 are ON.

O
|

_C
C:l
—

The panel displays in
hexadecimal format.

//\\

1111|1110| 0001 |« Binary code

T —
o
m
_|

(N

L

DIDI DIDIDIDI DIDIDIDI DIDIDIDI < Corresponding
1413 1211109 8 76 5 4 3 2 1 DI status

(Display in hexadecimal format)

4.4.5 Digital Output Diagnosis Operation

Enter the Digital Output Diagnosis Mode by the following setting methods. The output signals
DO1 ~ DO5 are ON and the corresponding signals 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 ~ DO4 are ON.

P4-09

l SET

The panel displays in
hexadecimal format

AN

0001 1111 |<«—— Binary code

DO DODODODO Corresponding
5 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 the other 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 to the servo drive or mechanism. This is aiming to avoid the falling off of the
disassembled parts of the motor shaft which indirectly causes 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 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 electrically conductive objects, including metal (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 If 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.
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Inspection during operation (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 worn or stretched.

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

B Make sure the setting of the parameters is correct. Different machinery has different
characteristic, so please adjust the parameter according to the characteristic of each
machinery.

B Please reset the parameter when the servo drive is in SERVO OFF status, or it may cause
malfunction.

B When the relay is operating, if there is no contact noise or there is other abnormal noise,
contact Delta.

B Check if the power indicator and LED display work normally.

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 the red, white, black, and green wires 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 sections 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 sections 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
servo drive. Or it might damage the servo drive.

B. Power circuit of the servo drive:

Caution: Wiring of 220V servo drive is different from that of 400V. 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 section 3.1.3 for power wiring.
400V Servo Drive: Apply power to the servo drive. Please refer to section 3.2.3 for power wiring.

C. Power on:

220V Servo Drive: Power of the servo drive: including control circuit (L1ic, Loc) 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:
M1z
oo
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The digital inputs (DI6 ~ DI8) of the default value are the signals of negative limit error (NL),
positive limit error (PL), and emergency stop (EMGS), if not using the default setting of DI6 ~
DI8, adjusting the setting of P2-15 ~ P2-17 is a must. Parameters could be set to 0 (disable this
DI 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:

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

1) When the screen displays:

O
i
]

c_

| «—

—
_

=0
)

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:

i
O
|
|

_

) «—

(N

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.

Check if the encoder is damaged.

5-3



Chapter 5 Trial operation and Tuning
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3)

When the screen displays:

| <— I 1]

i)

-0
i

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

Corrective action:

B |f not desiring 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 needed and this Dl is set as normally
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:

)

__

|
5

Warning of negative limit error:

Please check if any of the digital inputs DI1 ~ DI8 is set to negative limit (NL) and that Dl is
ON.

Corrective action:

B If not desiring 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.)

m |f the function of negative limit (NL) is needed and this DI is set as normally close
(function code: 0x0022), please make sure this Dl 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 inputs DI1 ~ DI8 is set positive limit (PL) and that Dl is
ON.

Corrective action:

B If not desiring 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.)

m |f the function of positive limit (PL) is needed and this Dl is set as normally close
(function code: 0x0023), please make sure this Dl is always normally close. If not,
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please set this DI as normally open (function code: 0x0123).

6) When the screen displays:

Warning of overcurrent:

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 undervoltage:

Corrective action:

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

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

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

Note: 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 the software to set the drive to Servo ON by setting 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, and the servo drive will enter JOG mode.

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

| nc
lO JI U3
l SET
= +{ Display the JOG speed. The default vaue is 20
[TRE— { Press the UPIDOWN keys fo adjust JOG spoed.

—_———————

- Jud=| -  Display JOG and enter JOG mode. |
JOG Mode

r ____________________________ N\
|
I The definition of forward and reverse direction |
l A lv “““ J. has nothing to do with the actual operation :
Motor runs in Motor runs in j direction of the motor. !
forward direction reverse direction | Operatlon direction of the motor can be :
|
]

| changed via P1-01.
\

l MODE N

Exit

Motor runs in
forward direction

Speed 0 Motor stops
Motor runs in

reverse direction

Press A Release| Press W

If the motor does not run, please check if the wiring between UVW and encoder cable is correct.
If the motor runs 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 caused 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, cycle power on the servo drive.

Step 2:

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

Digital Input S:t?ifg;n\?:?lze Symbol Function Description CN1 Pin No.
DI1 P2-10 = 101 SON Servo ON DI1-=9
DI2 P2-11 =109 TRQLM Torque limit DI2-=10
DI3 P2-12 =114 SPDO Speed command selection DI3-=34
Di4 P2-13 =115 SPD1 Speed command selection Di4-=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 functions of negative limit (DI6), positive limit (D7), and emergency
stop (DI8). Thus, the values of parameters P2-15 ~ P2-17 and P2-36 ~ P2-41 are setto 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 functions of negative limit, positive limit, and emergency stop.
Therefore, after the setting is complete, if any alarm occurs, please cycle power on the servo drive
or switch ON DI5 to clear the alarm. Please refer to section 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

Command Command Source Content Range
No. SPD1 SPDO
External analo Voltage difference
S1 0 0 9 between V-REF and 10V ~ +10V
command
GND
S2 0 1 P1-09 -60000 ~ 60000
S3 1 0 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. + Cw

Set parameter P1-11 to -30000. - CCw

Step 3:

(1) Users switch ON DI1 and Servo ON.

(2) Both DI3 (SPDQ) 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.

(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 DI4 (SPD1) are ON, it means it currently executes S4 command
(-3000 r/min). The rotation speed is -3000 r/min.

(6) Steps (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 caused by
the reaction of motor operation.

Step 1:
Set the control mode of the servo drive to position (PR) mode.

Set parameter P1-01 to 1 as position (PR) mode. Then, cycle power on the servo drive.

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

Digital Input Szgifén\?;i:e Symbol Function Description CN1 Pin No.
D1 P2-10 =101 SON Servo ON DI1-=9
DI2 P2-11 =108 CTRG Command triggered DI2-=10
DI3 P2-12 = 111 POSO Position command DI3- = 34

selection
Dl4 P2-13 = 112 POS1 Position command Dl4-=8
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 functions of negative limit (DI6), positive limit (DI7), and emergency
stop (DI8), thus, set P2-15 ~ P2-17 and P2-36 ~ P2-41 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 functions of negative limit, positive limit, and emergency stop.
Therefore, after the setting is complete, if any alarm occurs, please cycle power on the servo drive
or switch ON DI5 to clear the alarm. Please refer to section 5.2.
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Please refer to section 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 ~ POS5, and the relative parameters.

Position ' 5hs5  pos4a  POS3  POS2  POS1 POSO CTRG —Corresponding
Command Parameter
PRO 0 0 0 0 0 0 I o
PRI 0 0 0 0 0 1 I e os
PR50 1 1 0 0 1 0 T Eg:gg
PR51 1 1 0 0 1 1 T E;:S?
PR64 1 1 1 1 1 1 T E;js

0: means DI is OFF; 1: means DI 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 q. ‘mE]
display: [ L o
2. Press the MODE Key to select the mode of parameter function. F'::I - EH:{
3. Press the SHIFT Key twice to select the mode of parameter group.
4. Press the UP Key to select parameter P2-17.
5. Press the SET Key to display parameter value, which is shown as the 0
content on the right. L !
6. Press the SHIFT Key twice, then press the UP Key and then press the 1
SET Key. LU
7. Press the UP Key to select parameter P2-30. I:'E' - 38
8. Press the SET Key to display the parameter value.
9. Press the UP Key and select the parameter value 1. |:|

10. Then, the servo drive is ON and will show:
11. Press the DOWN Key thrice to select the value of inertia ratio.

12. The panel displays the current value of inertia ratio (default value). ”j
13. Press the MODE Key to select the mode of parameter function. PE' - EH::
14. Press the SHIFT Key twice to select the mode of parameter group. F"—: - {:H::
15. Press the UP Key to select parameter P4-05. F"—I - BS
00
16. Press the SET Key to show the content, which is 20 r/min at JOG speed. LU
Press the UP or DOWN Key to increase or decrease the JOG speed. l
Press the SHIFT Key to move to the next digit of the left. lj:‘”]
17. Set the desired JOG speed and press the SET Key which is shown as the _ na_
figure on the right. U

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 directions, 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

P

A 4

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

l

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.

* refers to “the inertia ratio” for rotary motors or “the total weight (kg) of the coil assembly,
magnetic way, and load " for linear motors.
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5.6.2 Inertia Estimation Flowchart (with Mechanism)

Turn Off the power of servo drive.

}

Connect the motor to the
mechanism.

!

Turn On the power of servo drive.

}

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

l

Set P2-32 to 0 in manual mode.

e
)

Set P2-30 to 1.

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

Enter P4-05, JOG mode.

}

Set JOG speed at 20r/min.

!

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

it operate! Check the
smoothly at mechanism
oqstant speee? ISm.

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.

*refers to “the inertia ratio” for rotary motors or “the total weight (kg) of the coil assembly, magnetic way,
and load " for linear motors.
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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 modes, 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 complete.

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)

Tuning
completed.

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

* refers to “the inertia ratio” for rotary motors or “the total weight (kg) of the coil assembly, magnetic way,
and load " for linear motors.
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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 the 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 modes, 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 complete.

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 bit0 is

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

atisfacton
performance

completed.
Note:

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 directions 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 4

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

A4
The servo drive issues the

h 4

command of alternative  [«#—
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.

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

Yes

A
Tuning
completed.
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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 suppressing the resonance is as the followings:

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

A4
The servo drive issues the

command of alternatively |«
acceleration / deceleration.

igh-frequency
resonance?

Complete

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

Increase the value of

2
No resonance” P2-24

Tuning
completed
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The procedure of the auto resonance suppression is as the followings:

Motor alternately
accelerates and
decelerates

igh-frequency
resonance?

Complete

Set P2-47 to 1

Repeatedly set P2-47 o
1 for over 3 times

No resonance?

Set P2-47to 0

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

P2-44 = 32 (max)
P2-46 = 32 (max

A 4
Tuning
Completed

A

Suppress resonance by
It is suggested to reduce P2-44 and P2-46
the speed bandwidth.

Motor alternately accelerates
and decelerates

Yes

igh-frequency
resonance?

No

Note:

1. Parameters P2-44 and P2-46 are the setting values of resonance suppression. If you have set to the
maximum (32dB) and cannot suppress the resonance, please reduce the speed bandwidth. After setting
P2-47, you can check the values of P2-44 and P2-46. If the value of P2-44 is not 0, it means there is a
resonance frequency in the system. Then, you 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 occurs, after you set P2-47 to 1 for 3 times, please manually adjust the setting of
resonance.




ASDA-A2

Chapter 5 Trial operation and Tuning

5.6.7 Tuning Mode and Parameters

Tuning mode

Manual mode

Auto mode

(continuous
estimation)

Semi-auto mode

(non-continuous
estimation)

P2-32

0

(default
setting)

Auto-set
parameters

N/A

P1-37
P2-00
P2-04
P2-06
P2-25
P2-26
P2-49

P1-37
P2-00
P2-04
P2-06
P2-25
P2-26
P2-49

User-defined parameters

P1-37
P2-00
P2-04
P2-06

Inertia ratio of the motor)
Position control gain)
Speed control gain)

Speed integral
compensation)

P2-25 (Low-pass filter of resonance
suppression)

P2-26 (Anti-interference gain)

~ o~ o~ o~

P2-31 Frequency response of
speed loop setting in auto
mode (response level)

P2-31 Frequency response of
speed loop setting in semi-
auto mode (response level)

Inertia adjustment

The value remains

Continuous tuning
(update the inertia
every 30 minutes)

Non-continuous
tuning (stop
updating the
inertia after

operating for a

while)

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

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

The selection of position or speed response bandwidth should be determined by the machinary

stiffness and applications. Generally speaking, machines that requrie high-frequency positioning or

high precision need higher response bandwidth. However, it might easily cause the resonance.

And the machinary with higher sitffness is needed to avoid the resonance. When using the

unknown response bandwidth machinary, users could gradually increase the gain setting value to

increase the response bandwidth. Then, decrease the gain setting value until the resonance exists.

The followings are the related descriptions of gain adjustment.

Position control gain (KPP, parameter P2-00)

This parameter determines the response of position loop. The bigger KPP value will cause the
higher response bandwidth of position loop. And it will cause better following error, smaller
position error, and shorter settling time. However, if the value is set too high, the machinery
will vibrate or overshoot when positioning. The calculation of position loop response bandwidth
is as the following:

Response bandwidth of position loop (Hz) = %

Speed control gain (KVP, parameter P2-04)

This parameter determines the response of speed loop. The higher KVP value will cause the
higher response bandwidth of speed loop and better following error. However, if the value is
set too high, it would easily cause machinery resonance. The response bandwidth of speed
loop must be 4 ~ 6 times higher than the response bandwidth of position loop. Otherwise, the
machinery might vibrate or overshoot when positioning. The calculation of speed loop
response bandwidth is as the following:

Response bandwidth of speed loop (Hz) = (m) [w]

2m (1+JL/IM)
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
response bandwidth will be:

Response bandwidth of speed loop (Hz) = (

KVP (1 + P1.037/10)
F) (1 +JL/JM) ]
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B Speed integral compensation (KVI, parameter P2-06)

The higher the KVI value is, the better the 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 < 1.5 X Response bandwidth of speed loop(Hz)

Low-pass filter of resonance suppression (NLP, parameter P2-25)

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

NLP < 10000
— 6 XResponse bandwidth of speed loop (Hz)

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 and deceleration. Its default value is 0. It is suggested
not to adjust the value in manual mode, unless it is for fine-tuning.

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
high, 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) or dual mode to control. The following table lists all

operation modes and description.

Mode Name ﬁhort
ame
Position mode PT
(Terminal input)
Posfuon mode PR
(Register input)
Speed Mode S
Single
Mode
Speed mode Sz
(No analog input)
Torque mode T

Setting
Code

00

01

02

04

03

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 analog voltage
(-10V ~ +10V) transmitted through the external
terminal block. DI signal is used to select the
command source.

The servo drive receives speed command and
commands the motor to the target speed. The
speed command is issued by register (3 sets of
registers in total) and cannot be issued by the
external terminal block. DI signal is used to
select the command source.

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

Mode Name Name Code

Description

The servo drive receives torque command and
commands the motor to the target torque. The
Torque mode T2 05 torque command can be issued by register (3
(No analog input) sets of registers in total) and cannot be issued
by the external terminal block. DI signal is used
to select the command source.

PT-S 06  Switch the mode of PT and S via DI signal.
PT-T 07  Switch the mode of PT and T via DI signal.
PR-S 08  Switch the mode of PR and S via DI signal.

Dual Mode . . .
PR-T 09  Switch the mode of PR and T via DI signal.
S-T 0A  Switch the mode of S and T via DI signal.
PT-PR 0D  Switch the mode of PT and PR via DI signal.
. PT-PR-S OE | Switch the mode of PT, PR, and S via DI signal.
Multi-mode

PT-PR-T OF  Switch the mode of PT, PR, and T via DI signal.
CANopen mode (use with Delta PLC)
DMCNET mode

CANopen mode

EtherCAT mode

CANopen 0B
Communication Mode
CANopen 0C

The steps of changing modes:

(1)  Switch the servo drive to Servo Off status. Turning SON signal of digit input to be off can
complete this action.

(2) Use parameter P1-01. (Refer to chapter 8).
(3) After the setting is completed, cut the power off and restart the drive again.

The following sections describe the operation of each control mode, including control structure,
command source, and loop gain adjustment, etc.
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6.2 Position Mode

Position control mode is applicable in precise positioning, such as industrial machinery. The ASDA-
A2 servo drive has two command input modes: pulse and internal register. The servo drive
receives the pulse command for motor running direction and pulse input of up to 4 Mpps. For better
position control, the ASDA-A2 provides 64 sets of position command registers with two input
applications. The first one is that you can set different position values for the 64 command registers
before operation, and then use DI.POS0 — POS5 of the CN1 for switching. For the second
application, you can change the command register value through communication. To avoid the
discontinuousness when the command register switches, the servo drive provides Position Spine
Line (P-curve) for you to plan the motion. In the position closed-loop system, it mainly applies
Speed mode and uses the external incremental type position controller and pre-compensation as
auxiliary. Same as the Speed mode, two types of control mode (manual and auto) are available for
selection. This chapter only provides descriptions for incremental type position controllers, pre-
compensation and position command processing. There are two types of Position mode, PT and
PR. The PT command is the pulse input through the connector while the PR command is
determined by P6-00 — P7-27.

6.2.1 Position Command in PT Mode

PT position command is the pulse input from terminal block. There are three types of pulse and
each type has positive / negative logic which can be set in parameter P1-00. See as the followings.

Address: 0100H
P1-00A PTT External Pulse Input Type 0101H

Operational Related Section:

Interface - Panel / Software Communication 6.2.1

Default ; |0x0002

Control
Mode :

PT

Unit : |-

Range : 0x0000 ~ 0x1142

Data Size : 16-bit

Format : \Hexadecimal
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—»pulse type
b filter width
* logic type
# external pulse input source

* not in use

® Pulse Type
0: AB phase pulse (4x)
1: Clockwise (CW) and Counterclockwise (CCW) pulse
2: Pulse + symbol
Other settings: reserved

®  Filter Width

If the received frequency is much higher than the setting, it will be regarded as
the noise and filtered out.

Setting Min. pulse width*note1 Setting Min. pulse width*note1
Value (Low-speed filter frequency) = Value  (High-speed filter frequency)
0 600 ns (0.83 Mpps) 0 150 ns (3.33 Mpps)
1 2.4 us (208 Kpps) 1 600 ns (0.83 Mpps)
2 4.8 us (104 Kpps) 2 1.2 us (416 Kpps)
3 9.6 us (52 Kpps) 3 2.4 us (208 Kpps)
4 No filter function 4 No filter function
Note: 1) When the source of external pulse is from the high-speed differential signal and the setting
value is 0 (the high-speed filter frequency is 3.33 Mpps at the moment), then:
<‘1 50??50,15 | 150ns<‘150‘ns
Pulse Input [ Pulse Input __| L
) SERTY
| | 1 1
| | | |
o L
filtered signal L filtered signal ‘ o
When this pulse width is shorter than When this pulse width is shorter than
150 ns, it will be regarded as low level. 150 ns, it will be regarded as high level.

Two input pulses will be regarded as one.  Two input pulses will be regarded as one.

>150 ns
>150 ns
k———

When High, Low duty of the pulse width are longer than 150 ns,
it can ensure the pulse command will not be filtered.

If the user uses 2 ~ 4 MHz input pulse, it is suggested to set the filter value to 4.

Note: When the signal is the high-speed pulse specification of 4 Mpps and the settings value
of the filter is 4, then the pulse will not be filtered.
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® Logic Type

_ High-speed and Low-speed Pulse Input
Logic Pulse Type

Forward Reverse
A Pulse Phase Lead A Pulse Phase Lag
(43) (43)
AB phase Pulse |i TH Pulse i TH
@1) @1)
pulse SPRENG IPEENG SPRENG SRR PR L PP R S P P
(36) —— (36)
Sign T[T T T T Sign ™ TI|T1 7|71 T
(37) (37)
O
(®)) (43)
3 Pulse TH
0 ¢ CWand R S e S o Sl B . By
= CCW pulse (36) T2§T2§T2§T2§ T3 T2 T2 T2/ T2iT2 T2
8 Sign o
o (37) : H H H H i L L | L
HSign = high HSign = low
(38) (38)
Pulse + HPulse H HPulse TH
Symbol G s S e S omr N pmpr @) T S e v o e &
(46) T4 T5 T6{T5{T6:T5: T4 (46) T4 T5 T6 P T 6:T5 T4
HSign Hsign
(40) (40)
. High-speed Pulse Input
Logic Pulse Type
Forward Reverse
o HSign = high HSign = low
(@)]
E (38) (38)

0 © Pulse + HPulse TH | HPulse 1TH
= Symbol (29) P P P P P D —> 29) e P e P > P —>
= T4 T5:T6 i T5:T6: T T4 T5:T6:iT5T6 i T5 T4
[%2] (46) - - - - - (46) i
o HSign HSign ; ; ; !

o (40) (40)
. Low-speed Pulse Input
Logic | Pulse Type
Forward Reverse
o Sign = low Sign = high
o)
®] 3) (43)
- Pulse + Pulse TH Pulse TH

0 2 @1) — 1)
= T4 (T5:T6:T5:T6 T5: T4 T4 (T5 T6iT5 T6|T5: T4
[72] (36) R (36)

@] Sign Sign
D. (37) i i H H (37)
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ASDA-A2
For digital circuit, it uses 0 and 1 to represent two status, high voltage and low voltage. In
Positive Logic, 1 represents high voltage and 0 represents low voltage and vice versa in
Negative Logic.
For example:
Positive Logic
Negative Logic
Minimum time width
Pulse Specification 2" 2% [y
requency T1 T2 T3 T4 5 T6
High-speed ~  Differential ¢ | 625ns | 125ns | 250ns | 200ns | 125ns | 125ns
pulse Signal
Differential
; 500 Kpps 0.5us 1us 2us 2us 1us 1us
Low-speed Signal
pulse Open-
collector 200 Kpps | 1.25us | 2.5us 5us Sus 2.5us 2.5us
Pulse Specification bl Iy Vo_It_age_ Forward Current
Frequency Specification
High-speed pulse Differential Signal 4 Mpps 5V <25 mA
Differential Signal 500 Kpps 2.8V ~3.7V <25 mA
Low-speed pulse
Open-collector 200 Kpps 24V (Max.) <25 mA

The Source of External Pulse:

0: Low-speed optical coupler (CN1 Pin: PULSE, SIGN)
1: High-speed differential (CN1 Pin: HPULSE, HSIGN)

Position pulse can be input from CN1 terminal, PULSE (43), /PULSE (41), HPULSE (38),
/HPULSE (29) and SIGN (36), /SIGN (37), HSIGN (46), /HSIGN (40). It could be open-collector

or Line Driver. Please refer to section 3.4.3 for wiring method.
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6.2.2 Position Command in PR Mode

PR position command source of each axis is from the 64 sets of register which are constituted by
parameters (P6-00, P6-01) ~ (P7-26, P7-27). When going with the external DI/DO (CN1, POSO0 ~
POS5 and CTRG), one of the previous 64 sets of register can be selected as the position
command. See the following table:

Position | bos5 | pos4 | POS3  POS2 | POS1 | POSO  CTRG | Parameters
Command

P6-00

PO 0 0 0 0 0 0 f P6-01

P6-02

P1 0 0 0 0 : 1 T P6-03

P6-98

P50 1 1 0 0 ! 0 ! P6-99

P7-00

P51 1 1 0 0 1 1 ! P7-01

P7-26

P63 1 1 1 1 1 1 T P7-27

Status of POS0 ~ POS5: 0 means the DI is OFF; 1 means the DI is ON.

CTRG*: the moment DI is from OFF to ON.

The application of absolute type and incremental type registers is rather extensive. It is more like a
simple procedure control. Users can complete the cyclic operation by referring to the above table.
For example, position command P1 is 10 turns and P2 is 20 turns. P1 is issued first and P2 comes
after. The following diagram shows the difference of both.

Absolute Type Incremental Type

20 turns

% 20turns | o0/t ——————————
10 turns I’IOturns

A 4 A4
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ASDA-A2

6.2.3 Control Structure of Position Mode

The basic control structure is as the following diagram:

Position

Coml-nand

Position
Command
Processing

Unit

Position Control
Unit

Speed

Loop

Current
Loop

Motor

For a better control, the pulse signal should be processed and modified through position command

processing unit. The structure is shown as the diagram below.

e —

GNUMO, GNUM1

Command Accel/Decel . Moving
N Delay time
CN1 | source time PE.40 speed
POS5~POS0 —IP P6-00 > PS‘-ZO » | » P5-60
CTRG | ! |
| prer P5.35 P5-55 P5.75
|
|
High speed |
Pulse | Pulse type N
Signal ——e Vama _ > counter
< Low speed | P1-00
il
| INHIBIT
—_

A

15! Numerator (P1-44)

2™ Numerator (P2-60)

S-curve
filter
P1-36

34 Numerator (P2-61)

4™ Numerator (P2-62)

Denominator (P1-45)

Command
selection
P1-01

!

Moving filter
P1-01

¥

Low-pass filter
P1-08

___+____

Notch Filter
P1-25
I
P1-26

v

Notch Filter
P1-27
|
P1-28

Y

The upper path of the above diagram is PR mode and the lower one is PT mode, which could be

selected via P1-01. Both modes can set E-gear ratio for the proper position resolution. Moreover,

either S-curve filter or low-pass filter can be used to smooth the command. See the description in

later parts.
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Pulse Command Inhibit Input Function (INHP)

Use DI to select INHP (Refer to P2-10 to P2-17 and Table 8.1 INHP (45)) before using this function.
If not, this function will be unable to use. When DI (INHP) is ON, the pulse command will be
cleared in position control mode and the motor will stop running. (Only DI8 supports this function.)

INHP
ON OFF ON

Pulse
command

6.2.4 S-curve Filter (Position)

S-curve filter smoothes the motion command. With S-curve filter, the process of acceleration
becomes more continuous and the jerk will be smaller. It not only improves the performance when
the motor accelerates or decelerates, but also smoothes the operation of mechanical structure.
When the load inertia increases, the operation of the motor will be influenced by friction and inertia
during the time of activation and stop. However, the situation can be improved by increasing the
value of Acceleration / Deceleration Constant of S-Curve (TSL), Acceleration Constant of S-Curve
(TACC), and Deceleration Constant of S-Curve (TDEC). When the position command source is
pulse, its speed and angular acceleration is continuous. Thus, S-curve filter is not a must.

position
///
/T///// time (ms)
speed ‘
rated L
speed
time (ms)
torque
- time (ms)
ACO ~ 15
P1-36 P1-36 " >
2 2 ACO ~ 15
P1-36 P1-36
2 2

Position and speed S-curve and time setting (acceleration for position command)
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position
— time (ms)
speed — | — time (ms)
rated o
speed |
torque !
time (ms)
“ACO~15 . " TACO~ 15
P1-36 P1-36 P1-36 P1-36
2 2 2 2

Position and speed S-curve and time setting (deceleration for position command)

Related Parameters:

A : 0144H
P1-34 TACC |Acceleration Constant of S-Curve elelfesss 0
0145H
Operational Related Section:
Panel / Software Communication
Interface : 6.3.3
Default ;: 200
Control
S
Mode :
Unit : ms
Range : 1~ 65500
Data Size : |16-bit
Format : Decimal

Settings : Acceleration Constant of Speed:

P1-34, P1-35, P1-36, and the acceleration time of speed command
from zero to the rated speed all can be set individually. Even when
P1-36 is set to 0, it still has acceleration / deceleration of trapezoid-
curve.

Note: 1 ) When the source of speed command is analog and P1-36 is set to
0, it will disable S-curve function.

2 ) When the source of speed command is analog, the max. range of
P1-34 will be set within 20000 automatically.
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P1-35

P1-36

. Address: 0146H
TDEC |Deceleration Constant of S-Curve 0147H
Operational Related Section:
_ Panel / Software Communication
Interface : 6.3.3
Default ; 200
Control
S
Mode :
Unit : ms
Range : 1~ 65500
Data Size : |16-bit
Format ;: Decimal
Settings : Deceleration Constant of Speed:

P1-34, P1-35, P1-36, and the deceleration time of speed command
from the rated speed to zero all can be set individually. Even when
P1-36 is set to 0, it still has acceleration / deceleration of trapezoid-

curve.

Note: 4 ) When the source of speed command is analog, and P1-36 is set to
0, it will disable S-curve function.

2 ) When the source of speed command is analog, the max. range of
P1-35 will be set within 20000 automatically.

TSL Acceleration / Deceleration Constant of S- Address: 0148H
Curve 0149H
Operational Related Section:
_ Panel / Software Communication
Interface : 6.3.3
Default : 0
Control s/PR
Mode :
Unit : ms
Range : 0~ 65500 (0: disable this function)
Data Size : |16-bit
Format : Decimal
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Settings : Acceleration / Deceleration Constant of S-Curve:

Note:

Speed

—y—
1
1
1
|

[ =K
'
'
'

Time

TSL/2  TACC

T T
' |

I 1
e op

TSL/2

]
|

]
.-

TSL/2

T 1 (ms)

]

TDEC  TSL/2

P1-34: Set the acceleration time of acceleration / deceleration of

trapezoid-curve

P1-35: Set the deceleration time of acceleration / deceleration of

trapezoid-curve

P1-36: Set the smoothing time of S-curve acceleration and

deceleration

P1-34, P1-35, and P1-36 can be set individually. Even when P1-36 is
set to 0, it still has acceleration / deceleration of trapezoid-curve.

Version after V1.036 sub00 provides the compensation function of

following error.

error

P1-36 =0 P1-36 =1 P1-36 > 1
Smoothing function of | e Disable Enable
S-curve
Compensation
function of following Disable Enable Determined by P2-68.X

1) When the source of speed command is analog, and P1-36 is set to

0, it will disable S-curve function.

2 ) When the source of speed command is analog, the max. range of
P1-36 will be set within 10000 automatically.

6.2.5 Electronic Gear Ratio

Related parameters:

Add : 0158H
SWYPN | GR1 |Gear Ratio (Numerator) (N1) ress
0159H
Operational o Related Section:
_|Panel / Software Communication
Interface : 6.2.5
Default : 128
Control T / PR
Mode :
Unit : Pulse
Range : 1~ (2%-1)
Data Size : 32-bit
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P1-45

Format ;: Decimal

Settings : Please refer to P2-60 to P2-62 for the setting of multiple gear ratio

(numerator).

Note: 1 ) In PT mode, the setting value can be changed when Servo ON.

2 ) In PR mode, the setting value can be changed when Servo OFF.

3 ) In communication mode (DMCNET / CANopen / EtherCAT), if you

cycle power to the drive, the E-Gear ratio is set to the default value
of the communication protocol. Resetting to the default value
results in the reconstruction of the absolute coordinate system, so
you must re-do the homing procedure. If you do not want the
absolute coordinates to be reset to the default value, please set
P3-12.Z to 1. For details, please refer to P3-12.

Address: 015AH
R2 Ratio (D i M
G Gear Ratio (Denominator) (M) 015BH
Operational o Related Section:
_|Panel / Software Communication
Interface : 6.2.5
Default : 10
Control T / PR
Mode :
Unit : Pulse
Range : 1~ (2%-1)
Data Size : 32-bit
Format : Decimal
Settings : If the setting is wrong, the servo motor will easily have sudden

Note:

unintended acceleration.
Please follow the rules for setting:
The setting of pulse input:

Pulse Position
input N |command N
> — » f2 =11 x
f1 M f2 M

Range of command pulse input: 1 / 50 < Nx / M < 25600

1) The setting value cannot be changed when Servo ON is neither in
PT nor in PR mode.

2 ) In communication mode (DMCNET / CANopen / EtherCAT), if you
cycle the power to the drive, the E-Gear ratio is set to the de