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Preface

Thank you for purchasing this product. This manual provides information about the ASDA-B3 series servo
drives (B3) and the ECM-B3 and ECM-A3 series servo motors.
This manual includes:
B Installation and inspection of servo drive and servo motor
Servo structure and wiring diagram
Instructions for test operation
Instructions for servo tuning
Description of motion control
Description of parameters
Description of communication protocol

Troubleshooting

Inspection and maintenance

ASDA-B3 product features:
B New control algorithm: overcomes the problems of a lack of stiffness or flexibility in the
machine structure.
Automatic tuning function: user-friendly and allows you to complete tuning easily.
Gain adjustment function: automatically detects changes in the inertia and improves the
control precision.
B New generation of the ECM-B3 series servo motor: a compact size servo motor meets the

need for reducing the size and weight of the equipment structures.

How to use this manual:
Use this manual as a reference when installing, setting up, using, and maintaining the servo drive.

Before initiating the tuning or setup process, read Chapters 1 to 5.

Delta technical services:
Consult your Delta equipment distributor or Delta Customer Service Center if you encounter any

problems.



Safety Precautions

ASDA-B3 is a high resolution, open type servo drive. It should be installed in a shielded control box during
operation. This product uses precise feedback control and a digital signal processor (DSP) with high-speed
calculation functions to control the current output generated by IGBT to operate three-phase permanent

magnet synchronous motors (PMSM) and to achieve precise positioning.

The ASDA-B3 series are used in industrial applications and should be installed in the control box.
Servo drives, wires, and motors should all be installed in an environment which complies with the minimum

requirement of UL50 Type 1.

Pay special attention to the following safety precautions at all times during inspection, installation, wiring,

operation, maintenance, and examination of the servo drive.

The symbols of “DANGER”, “WARNING”, and “STOP” indicate:

@ Danger. May cause severe or fatal injuries to personnel if the instructions are not
followed.

Warning. May cause moderate injury to personnel, or lead to several damage or even

malfunction of the product if the instructions are not followed.
WARNING

Absolutely prohibited activities. May cause serious damage or even malfunction of the
Pl product if the instructions are not followed.

Inspection

@ Follow the instructions when using the B3 servo drive and servo motor, or it may cause fire or

malfunction.

Installation

@ Do not expose the product to an environment containing vapor, corrosive gas, inflammable

gas, or other foreign matter to reduce the risk of electric shock or fire.
Wiring

B Connect the ground terminals to class-3 ground system. Ground resistance should not
exceed 100 Q. Improper grounding may result in electric shock or fire.
B Do not connect the three-phase source to the motor output terminals U, V, and W,
@ or it may cause personnel injury or fire.
Tighten the screws of the power and motor output terminals, or it may cause fire.
When wiring, refer to the description of wire selection in Chapter 3 to prevent any

danger.



Operation

WARNING |

‘ During the operation, do not touch any rotating motor parts, or it may cause personnel injury.

Before operating the machine, change the servo parameter setting according to the
application. If the parameters are not adjusted to the correct values, it may lead to
malfunction of the machine or the operation might be out of control.

Ensure you can activate the emergency stop before operating the machine.

When applying power, make sure the motor is not rotating because of inertia of the

machine or other causes.

To avoid accidents, remove all units during the first test run, so that the motor is
operating without any load.

If you fail to operate the servo motor properly after it is connected to the equipment,

it may damage the equipment and lead to personnel injury.

In order to reduce the danger, make sure the servo motor can operate normally without
load. Then try operating the motor with load.

Do not touch the heat sink of the servo drive when it is operating to avoid scalding.

Maintenance and Inspection

Do not touch the internal parts of the servo drive and servo motor, or it may cause
electric shock.

Do not disassemble the servo drive panel when the power is on, or it may cause
electric shock.

After turning off the power, do not touch the wiring terminals until the charging light is
off, or the residual voltage may cause electric shock.

Do not disassemble the servo motor, or it may cause electric shock or personnel injury.
Do not change the wiring when the power is on, or it may cause electric shock or
personnel injury.

Only qualified electricians can install, wire, and maintain the servo drive and servo motor.



Main Circuit Wiring

B Do not put the power cable and signal cable in the same channel or bond them together.
Separate the power cable and signal cable by at least 30 centimeters (11.8 inches).

B Use stranded wires and multi-core shielded-pair wires for signal cables and encoder
(PG) feedback cables. The maximum length of the signal input cable is 3 meters
(9.84 feet) and the maximum length of the PG feedback cable is 20 meters (65.62 feet).

WARNING

B High voltage may remain in the servo drive after the power is turned off. Wait until the

“CHARGE” indicator is off before performing inspection.

Do not repeatedly turn the power on and off. If continuous power on and off is needed,

wait one minute between intervals.

Terminal Wiring of the Main Circuit

B When wiring, securely tighten the screws of the terminal block.
B When wiring, do not short-circuit the wire with adjacent wires.

WARNING
B Before applying power, inspect and ensure that the wiring is correct.

Leakage Current

The leakage current of the servo drive is greater than 3.5 mA.
According to the IEC 61800-5-1 standards, the wires must comply with one of the
following specifications to ensure proper grounding:
1. Copper wire cross-sectional area is at least 10 mm?2.
e 2. Aluminum wire cross-sectional area is at least 16 mm?Z.
Failure to comply with the specifications may result in personnel injury.

Before applying power, inspect and ensure that the wiring is correct.

Note: the content of this manual may be revised without prior notice. Download the latest version from Delta's website
at http://www.delta.com.tw/industrialautomation/.
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Product Overview ASDA-B3

1.1 Components of the servo set

A complete servo set includes:
(1) A servo drive and a servo motor.

(2) A UVW motor power cable: one end of the U, V, and W wires connects to the servo drive

and the other end to the motor (optional purchase).

(3) A green ground wire: it connects to the ground terminal of the servo drive (optional

purchase).

(4) An encoder cable: one end of it connects to the encoder and the other end to the CN2 on

the servo drive (optional purchase).
(5) A 26-pin connector for CN1 (optional purchase for B30-F, M, and E models).
(6) A 44-pin connector for CN1 (optional purchase for B3c-L models).
(7) A 6-pin connector for CN2 (optional purchase).

(8) An RJ45 connector for CN3 and CN6, which you use for general (RS-485) communication

(optional purchase).
(9) A 4-pin connector for CN4 (Mini USB connector) (optional purchase).

(10) Power supply for the servo drive:

Model Control circuit Main circuit Regenerative resistor
100 W - 3.0 kw Lic, Loc terminal block | R, S, T terminal block P®, D, ¢, ©
terminal block

(11) One metal piece for short-circuiting the terminal block.

(12) An installation instruction sheet.
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1.2 Model overview
1.2.1 Nameplate information

ASDA-B3 series servo drive

B Nameplate information

A AELTA DELTA ELECTRONICS, INC
Model name ———-¢| MODEL:ASD-B3-0121-M pz[]' o
Capacity specification ————| POWER: 100W
Applicable power supply ————o | INPUT: 200~230V 3PH 50V60Hz 0.39A %
200~230V 1PH 50V60Hz 0.69A CERTIFIED 8
Rated power output ————| QUTPUT: 110V 0-250Hz 0.9A

SAFETV US:CA
E1 76972

r —®| B30121M0T18010001
_ | ;
Serial number and —_ L.
barcode .ﬁﬁ
Firmware version ———-e| 0.40 No.18, Xlnglong Rd., Taoyuan City 33068, Talwan

Designed by DELTA Taiwan MADE IN TAIWAN

WARNING 10 MINUIES BEFORS SERIGNOAT
MAY CAUSE ELECTRIC SHOCK.

GAUTION  ONOTTOUGH HEATSINK WHEN

CAUTION EMEHSER MANUAL BEFORE

@ USE PROPER GROUNDING TECHNIQUES )

[ | Serial number

B30121MO T 18 01 0001 (1) Model name

T (5 (3_) «:) E (2) Manufacturing plant (T.: Taoyuan; W: Wujiang)
(3) Year of production (18: year 2018)

(4) Week of production (from 1 to 52)

(5) Serial number (production sequence in a week,
starting from 0001)
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ECM series servo motor

B Nameplate information

N

p
A\ neTa AC SERVO MOTOR
Model name — — — — {e MODEL: ECM-A3H-CY0602RS0 SR we On
Applicable power supply — — — — {o |NPUT: VAC 110 A1.45 Ins.A EH[ \J
Rated power output — — — — {® QUTPUT: r/min 3000 N.m 0.64 kW 0.2
« NO.18, Xinglong Rd., Ef
Barcode and : l§  Taoyuan City 33068, Taiwan
serial number — " ES=8 ABCYB1JBW14230024 —
L Delta Electronics,Inc. MADE IN TAIWANJ

[ | Serial number

ABCYB1JB W 14 23 0024 (1) Model name
(1) (_2) (_3) (74) ®) (2) Manufacturing plant (T.: Taoyuan; W: Wujiang)
(3) Year of production (14: year 2014)
(4) Week of production (from 1 to 52)

(5) Serial number (production sequence in a week,
starting from 0001)

Note: the servo motor uses the certified voltage as the rated input voltage for operation, so the applicable

power supply is 110V.
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Product Overview

1.2.2 Model explanation

ASDA-B3 series servo drive

ASD-B3-04 21-M

o @ G & 6
(1) Product name
AC Servo Drive
(2) Series
B3 series
B3A series
B3B series
(3) Rated power output
Code Specification Code Specification Code Specification
01 100 W 07 750 W 20 2.0 kW
02 200 W 10 1.0 kW 30 3.0 kW
04 400 W 15 1.5 kW - -
(4) Input voltage and phase
21: 220V, single- / three-phase
23: 220V, three-phase
(5) Model code:
B3 series
Pulse Al
Code input voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
P control
L o o o) o X X X X
M X o o X o X X X
F X o o X X o X X
E X o o X X X o X
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B3A series
Pulse ATELRY
Code . voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
input
control
L o o o o X X X o
M o o o o o X X o
F o o o X X o X o
E o o o X X X o o
B3B series
Pulse ATELRY
Code input voltage | PR mode | RS-485 | CANopen | DMCNET | EtherCAT | STO
P control
L o o X o X X X X

Note: B3[] represents B3, B3A, or B3B in this manual.
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Product Overview

ECM-B3 series servo motor

1)

(2)

3)

(4)

()

(6)

ECM - B 3 M-C 2 0604 R S

D @B @ (6) (6 @) ® (9 10)@a1)

Product name

ECM: Electronic Commutation Motor

Servo type

B: general type servo motor

Series

3: 3d series

Inertia

M: medium inertia

L: low inertia

Rated voltage and speed

C: 220V and 3,000 rpm
E: 220V and 2,000 rpm
F: 220V and 1,500 rpm

Encoder type

1

A: 24-bit absolute magnetic optical encoder (resolution of single turn: 24-bit; multiple turns:

16-bit)

2: 24-bit incremental magnetic optical encoder (single-turn absolute)

P: 17-bit absolute magnetic encoder (resolution of single turn: 17-bit; multiple turns: 16-bit)

M: 17-bit incremental magnetic encoder (single-turn absolute)
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ASDA-B3
(7) Motor frame size
Code Specification Code Specification
04 40 mm 13 130 mm
06 60 mm 18 180 mm
08 80 mm - -
(8) Rated power output
Code Specification Code Specification
01 100 W 10 1.0 kW
02 200 W 15 1.5 kW
04 400 W 20 2.0 kw
07 750 W 30 3.0 kW
(9) Shaft type and oil seal
w/o brake with brake w/o brake with brake
w/o oil seal w/o oil seal with oil seal with oil seal
Round shaft ) . C* D
(with fixed screw holes)
- Keyway p* Q* R s
(with fixed screw holes)

Note: * indicates this model type is coming soon.

(10) Shaft diameter and connector type

S: standard shaft diameter and standard connectors.
7: special shaft diameter (14 mm)* and standard connectors.
J: standard shaft diameter and IP67 waterproof connectors.

K: special shaft diameter (14 mm)* and IP67 waterproof connectors.

Note: special shaft diameter is available for F80 400 W models.

(11) Special code

1: standard products
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ECM-A3 series servo motor

1)

(2)

3)

(4)

()

(6)

ECM - A 3 L-C 2 0604 R S

D @B @ (6) (6 @) ® (9 10)@a1)

Product name

ECM: Electronic Commutation Motor

Servo type

A: high-precision servo motor

Series

3: 3d series
Inertia
H: high inertia

L: low inertia

Rated voltage and speed

C: 220V and 3,000 rpm

Encoder type

1

Y: 24-bit absolute optical encoder (resolution of single turn: 24-bit; multiple turns: 16-bit)

1: 24-bit incremental optical encoder (single-turn absolute)

A: 24-bit absolute magnetic optical encoder (resolution of single turn: 24-bit; multiple turns:

16-bit)

2: 24-bit incremental magnetic optical encoder (single-turn absolute)
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(7) Motor frame size

Code Specification Code Specification
04 40 mm 08 80 mm
06 60 mm - -
(8) Rated power output
Code Specification Code Specification
OF 50 W 04 400 W
01 100 W 07 750 W
02 200 W - -
(9) Shaft type and oil seal
w/o brake with brake w/o brake with brake
w/o oil seal w/o oil seal with oil seal with oil seal
Round shaft ) . C D
(with fixed screw holes)
Keyway * *
(with fixed screw holes) P Q R S

Note: * indicates this model type is coming soon.

(10) Shaft diameter and connector type

S: standard shaft diameter and standard connectors.

7: special shaft diameter (14 mm)* and standard connectors.

J*: standard shaft diameter and IP67 waterproof connectors.

K*: special shaft diameter (14 mm)* and IP67 waterproof connectors.

Note: special shaft diameter is available for F80 400 W models.

(11) Special code

1: standard products

Z: refer to the note in Section A.2.8.
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1.3 ASDA-B3 servo drive and motor

Servo motor Servo drive
Rated / Output Rated | Max.
Inertia Max. Power (V\?) Model name torque | torque Model name
speed (N-m) | (N-m)
50 ECM-A3L-C[2l040F[3]4]1 | 0.159 | 0.557
ASD-B3[1l-0121-[2]
100 ECM-A3L-C[2l0401[3]4]1 | 0.32 | 1.12
200 ECM-A3L-C[2l0602(3]4l1 | 0.64 | 2.24 | ASD-B3[1-0221-[2]
Low
inertia 400 ECM-A3L-C[2l0604[3]4l1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | ECM-A3L-C[20804[3]4]1 | 1.27 | 4.44
3000 /
6000 . 750 | ECM-A3L-C[20807(3I4]5] | 2.39 | 8.36 | AsD-B3[1-0721-2]
'PMSingle- /
‘T}ree' 100 Ecm-B3L-C[2l04013M4l1 = 0.32 | 1.12 | Asp-B3T-0121-2]
phase
200 | ecMm-B3M-C[2lo602(3]4]1 | 0.64 | 2.24 | ASD-B3[1-0221-[2]
400 | ecwm-B3M-c[2oe04[3]4l1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | ecwm-B3M-c[2os0al3l4l1 | 1.27 | 4.45
750 | ecM-B3M-cl2logo7[3]4]1 2.4 8.4 | AsD-B3[1-0721-12]
“fﬁ;’:{f;" 1000 | Ecwm-B3M-E[2]1310(34]1 | 4.47 | 143 | AsD-B3[1)-1021-[2]
2000/ 1500 | Ecwm-B3M-E[2]1315(3[4]1 | 7.16 | 21.48 | AsD-B3[1)-1521-[2]
3000 rpm 2000 | EcMm-B3M-E[2]11320[3]4]1 | 9.55 | 28.65
ASD-B3[1l-2023-[2]
T‘;‘ree' 2000 | ECM-B3M-E[2l1820(3[411 = 9.55 | 28.65
——— phase
1500 /
3000 rpm 3000 | ECM-B3M-F[21830[3[4]1 | 19.1 | 57.29 | ASD-B3[1l-3023-2]
50 ECM-A3H-C[2040F[3]4]1 | 0.159 | 0.557
ASD-B3[1l-0121-[2]
100 | EcMm-A3H-c[2l0401(341 | 032 | 1.12
High = 3000/ Stiag'e'/ 200 | ECM-A3H-C2060238I4l1 @ 0.64 | 2.24 | ASD-B3[1-0221-2
P— ree-
inertia. 6000 rpm phase | 400 | EcM-A3H-C[2lo604[3]4]1 | 1.27 | 4.45
ASD-B3[1l-0421-[2]
400 | EcM-A3H-c[2logo4(3]4l1 | 1.27 | 4.44
750 | ECM-A3H-C[20807[3]4]5] | 2.39 = 8.36 | AsD-B3[1l-0721-12]

Note:

1. Inthe servo motor model name, represents the encoder type, represents the brake or

keyway / oil seal type, represents the shaft diameter and connector type, and represents the

special code.

2. In the servo drive model name, represents the product series and represents the model code.

3. B3, B3A, and B3B series servo drives are all compatible with the motors listed in the above table.
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1.4 Description of the drive interface
1.4.1 B3[_]-L models

7 00 0 000
CMQ @ SHIFT @I ﬁ — (8)
4
@10 OO
CHARGE v SET
[
g | [
@] | —
Al ©
Q
Lic | /08\0
(4)~— a8
“- L2c ogo
\ OOO
—— sl L
R, 090
L ses || NI|-— (10)
(5)-[ " S
Lec
|
———
|
(6)-—|| S || --- (11)
Gl
(=)l |- (12)
O —"
tROIOr)
No. ‘ Name Description
(2) - 7-segment display.
2) CHARGE Power indicator.
3) RST Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
) Lic L Control circuit power input terminal: connects to single-phase power supply
16, bac (200 - 230 Vac, 50 / 60 Hz).
) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) Grounding Connect to the ground wire for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
9) CN3 MODBUS communication port connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(11) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.2 B3[ ]-M/B3[_]J-F models

AAELTII Du-j gACAZ()Z:IOx
ASDA-B3
(1) ---11-===- °
MODE ﬁ 8
(2) - © e
(- R
(3)-- N (@
>
ST
 —
Lic
(4)-- L
L L2c
———
r .
Zp 'i‘ -=-(10)
5)-—-|| &
(5)|| ¢
L (S]
————
dl
|| 5mm || A
(6) 2 --- (11)
L@
(] e
(=) Bl 12)
R OIOIE J
No. Name Description
(2) - 7-segment display.
2) CHARGE Power indicator.
Main circuit power input terminal: connects to commercial power supply
3) RST
(200 - 230 Vac, 50/ 60 Hz).
Control circuit power input terminal: connects to single-phase power supply
4) Lic, L
16, ke (200 - 230 Vac, 50 / 60 Hz).
) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) G;%‘:g\?v?g Connect to the ground wire for the power and servo motor.
(8) CN4 Mini USB connector: connects to PC.
CANopen (CN3) or DMCNET (CN6) high speed communication port
©) CN3 or CN6 connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(11) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.3 B3[_J-E models

79 007 0070 000 00
(1)1 5 O ©
MODE A SHIET @I ﬁ o (8)
4
@10 Q@O
CHARGE v SET EtherCAT
LIA N
(- R
- g | - @
)= | 6
8T
®: ERR 8
(4) o Lic | T
---(10)
(5)--
(6)~" - (11)
o |--- (12)
(7)-—-
No. Name Description
1) - 7-segment display.
2) CHARGE Power indicator.
3) RST Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
@ Lic L Control circuit power input terminal: connects to single-phase power supply
16 e (200 - 230 Vac, 50 / 60 Hz).
®) Regenerative | Connects to an external regenerative resistor, external regenerative braking
resistor unit, or the built-in regenerative resistor.
Servo drive current output: connects to the motor power connector (U, V, W).
(6) uvw Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
@) Grounding Connect to the ground wire for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
9) CN6 EtherCAT high speed communication port connector.
(20) CN1 I/O signal interface: connects to PLC or controls 1/O.
(12) CN10 STO connector: only available on B3A series servo drives.
(12) CN2 Encoder connector: connects to the encoder.
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Installation

Follow the instructions in this chapter during installation. This chapter includes

information about the circuit breaker, fuse, EMI filter selection, and the regenerative

resistor.
2.1 Ambient StOrage CONAIIONS -+« +xrrrrrrrrtttaaaniiitii e 2.2
2.2 Ambient iNStallation CONMItIONS -« -+« xtxxcrrrertnmtnamnatatetaeatetaeaeenanans 2-3
2.3 Mounting dir€Ction @Nd SPACE :++++++++«xrrrrrrrreeannmrmtiiniiititaaaa i 2-4
2.4 Safety precautions for USING MOLOIS «««««««««ttteersrrmrummmiiiiiiaaaiiiie e 2.6
2.4.1 Troubleshooting for the motor operation and status -+« «-«-+ovovvviiinns 2-8
2.4.2 Mounting directions and precautions for the servo motor -+« «««-«ovoveveveiens 2-9
2.4.3 Precautions for using servo motor with oil seal -+« vovovvviii, 2-10
2.4.4 Precautions for USING COUPIINGS «+++++xrrrrrrrrrrreannniiiiiiiiiia, 2-10
2.4.5 Oil and water prevention measures for the servo motor--«-«-«--ovovvennn. 2-11
2.4.6 Measures to suppress temperature increase of the servo motor ---------. 2-12
2.5 Specifications for the circuit breaker and fuse ««-«+«-ovovveviviii 2-13
2.6 Installation requirements for EMC -+ +«««xrrrrrrtreaainmiiiiiiiiiiai 2-14
D.8.1  EMI FiILEIS - vxveereeenennenananenet ettt et et et et e et et et et en e eaeaees 2-15
2.7 Selecting the regenerative reSiStor «+«««««+« urrrreriiiiiiiii 217
2.8 The USE O DIraKINg «++++«rvrreerrrrrrmariiiiiia i 2-22

2-1



Installation ASDA-B3

2-2

Precautions:

If the connection between the servo drive and servo motor is over 20 meters (65.61 feet),
increase the gauge of the UVW connecting wire and the encoder cable. Refer to Section 3.1.6

for the wire specification.

2.1 Ambient storage conditions

Before installation, this product must be kept in the shipping carton. In order to retain the
warranty coverage and for maintenance, follow these instructions for storage. While the product

is temporarily not in use:

B Store the product in an ambient temperature range of -20°C (-4°F) to +65°C (149°F).
B Store the product in a relative humidity range of 0% to 90% RH (non-condensing).

B Avoid storing the product in an environment containing corrosive gas.
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2.2 Ambient installation conditions

B3 servo drive: the environment should be free of devices that generate
excessive heat; no water, vapor, dust, and oily dust; no corrosive and inflammable
gas or liquids; no airborne dust or metal particles; and the environment should be
solid without vibration and interference of electromagnetic noise.

Motor: the ambient temperature for the motor location should be between 0°C
(32°F) and 40°C (104°F). The environment should be free of devices that

WARNING

generate excessive heat; no water, vapor, dust, and oily dust; no corrosive and

inflammable gas or liquids; no airborne dust or metal particles.

50 mm 50 mm
(2inch) (2inch)
50 mm
(2 inch)
Measuring

point —2&—O
The ambient temperature of the operating environment for the servo drive is between 0°C (32°F)
and 55°C (131°F). If the temperature is over 45°C (113°F), place the product in a well-ventilated
environment. During long-term operation, the suggested temperature of the operating environment
should be under 45°C (113°F) to ensure the servo drive’s performance. Mount the product
vertically in the distribution board (see the illustration of the correct mounting direction in
Section 2.3) and install a fan on the board for heat dissipation. Ensure that the temperature for
the clearance of 5 cm (1.97 inches) beneath and on both sides of the servo drive is kept under
55°C (131°F), and the servo drive must be kept clear of heat sources. Make sure the size of the
distribution board and its ventilation condition can prevent the internal electrical devices from
overheating. Also check if the vibration of the machine affects the electrical devices of the

distribution board.

2-3



Installation ASDA-B3

2.3 Mounting direction and space

Precautions:

B Mount the servo drive in the correct direction according to the following illustrations with the
base of the heat sink vertically on the wall. Incorrect mounting direction may result in
malfunction.

B For better ventilation and cooling, allow sufficient clearance space between the AC servo drive
and the adjacent objects and the wall, or overheating may result in machine malfunction.

B Do not block the ventilation holes of the servo drive, and do not mount it in the incorrect

direction, or it may result in machine malfunction.

Correct
y—
(OXOX@)] i
LE©I®)]
©®e| " 1
. Base
Air Flow
Air Flow

Incorrect

Air Flow Air Flow
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Heat dissipation requirements

B To lower the wind resistance of the fan for better heat dissipation, follow these diagrams for
the suggested clearance values when installing one or more servo drives.
Avoid mounting one servo drive above one another. Keep the bottom of the servo drive

clear because the generated heat rises and causes higher temperature for the drives
mounted above.

One servo drive Multiple servo drives
y A
i oo | | oo
50 mm min
-!_“(2 inch) 100 mm
(4 inch)
y
min. min.
25 mm 25mm )
(Linch) (Linch) Air Flow
min. min. min.
50 mm 25 mm 25 mm 50 mm
(2inch) (2 inch) (2 inch) L— (2 inch)
min.
rg(i)n. 80 mm
@ irr;r::rﬂ) Air Flow Air Flow (3-2inch)
L /o o \Y T VA U AP E R U S
\— Cabinet

Note: the diagrams are not accurately scaled. Refer to the annotations on the diagrams.
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2.4 Safety precautions for using motors

The Delta AC servo motor is designed for industrial applications. It is necessary that you fully
understand the motor specifications and operation manual. For your safety and correct use,
read the manual, specifications, and precautions for the motor carefully before connecting the

motor to any equipment.

The safety precautions are as follows:
Handling, mounting, and storage

B When removing or installing a servo motor, hold the whole motor instead of holding the
cable or only the motor shaft.

B Do not hit the motor shaft. Impact force will damage the shaft and the encoder that is
attached at the rear end of the shaft.

Keep the axial or radial shaft load within the allowable range listed in the specifications.
The shaft of the servo motor is not water- or oil-proof. Do not use, install, or store the servo
motor in an environment that contains water, oily liquids, corrosive and inflammable gases,
or is with high humidity.

B The material of the motor shaft is not rustproof. Although rustproof oil has been applied to
the shaft during the manufacturing process, you must check the shaft condition and apply
rustproof oil every three months if storing the motor for more than six months.

B Ensure that the environmental conditions for storing the servo motor conform to the
specifications in the instruction sheet.

B The encoder attached to the motor is easily damaged; take the necessary steps to avoid
electromagnetic interference, vibration, and abnormal temperature changes.

Wiring

B If the current exceeds the maximum current in the specifications, the internal parts of the
motor may lose their magnetism. Contact the distributor or local Delta sales representative if
this problem occurs.

B Check that the motor wiring and the voltage of the motor brake are correct. Also, make sure
that the wiring of the encoder power and signal cables is correct. Incorrect wiring will lead to
abnormal operation, malfunction, or damage of the motor.

B To avoid capacitive coupling and noise, isolate the motor power cable from the encoder
power and signal cables. Do not connect them to the same circuit.

The AC servo motor must be correctly grounded.
The encoder connector must not undergo any high-voltage component test because it will
damage the encoder.

B When the motor or brake is undergoing high-voltage component tests, cut off the power
supply for the controller. You should perform this kind of test only when necessary so as to

maintain the product lifespan.
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Operation

AC servo motor operation is controlled by the servo drive. Do not directly connect a
commercial type power supply (100/200V, 50/60 Hz) to the servo motor circuit; otherwise
the motor cannot operate normally and may be permanently damaged.

Follow the motor specifications when using the product. The motor’s operation temperature
must not exceed the specified range.

The material of the motor shaft is not rustproof. To ensure a longer motor life, apply rustproof
oil during operation.

The built-in brake is for clamping rather than stopping the motor. Caution: the built-in brake
is not a device for safely stopping the machine. Install another safety device for stopping the
machine. When the built-in brake is clamping the motor, rotation backlash can still occur
and the maximum rotation is 1° to 2°. When a motor with a brake is operating, the brake
lining sometimes generates a noise (a swishing or clicking sound), which is caused by the
structure of brake module, not a malfunction. It will not affect the motor’s function.

When using a servo motor with a brake, do not use the brake for dynamic braking.

If any odor, noise, smoke, heat, or abnormal vibration occurs during motor operation,

stop the motor and turn off the power immediately.

Others

Delta servo motors have no user-replaceable parts.
Do not disassemble the motor or change its parts, or it will void the warranty.
Do not disassemble the motor by yourself, or it may lead to permanent malfunction or damage.

Do not splash any water or oil on the product.
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241 Troubleshooting for the motor operation and status

When the servo motor makes abnormal noises:

2-8

Possible causes

Checking methods

Handling measures

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 the
coupling) or contact the
manufacturer.

The encoder is subject to
excessive vibration / shocks.

1. Check if the servo motor has
been subject to impact force
or vibration which causes
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.

When the servo motor is overheating:

Possible causes

Checking methods

Handling measures

Mounting surface of the servo
motor has poor thermal
conductivity.

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 or gasket)
between the mounting surface
and motor surface resulting in
poor heat dissipation. Remove
the object or use other methods
to help heat dissipation (such as
forced air cooling for the servo
motor).
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2.4.2 Mounting directions and precautions for the servo motor

You can install the servo motor horizontally or vertically.

Mounting direction

Precautions

Horizontal

7

]

If you are using a servo motor with an oil seal, refer to
Section 2.4.5 for oil and water prevention measures for the
servo motor.

Vertical - shaft end up

1

B Do not operate the servo motor with oil seal in the vertical
direction.

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

B When installing the servo motor in a machine (such as in a
gearbox), adhere to the measures in Section 2.4.5 to prevent
oil and gas from entering the servo motor.

Vertical - shaft end down

=

If you are using a servo motor with an oil seal, refer to
Section 2.4.5 for oil and water prevention measures for the
servo motor.

Note: if you install gears on the servo motor, follow the manufacturer’s instructions for installation.
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2.4.3 Precautions for using servo motor with oil seal

This section defines the operating conditions for using the servo motor with oil seal:

1. Inthe operating environment, keep the oil level lower than the oil seal lip.

)
@)~ Z/ (1)

(5) (6)
(1) Servo motor; (2) Motor shaft; (3) Gear; (4) Oil; (5) QOil seal lip; (6) Oil seal

2. Do not submerge the oil seal in liquid. The oil seal can only withstand splashes of oil.
3. Do not soak the oil seal lip in oil.
4. Keep the oil level lower than the oil seal lip. If the oil level is higher than the oil seal lip, oil

may enter the servo motor and cause damage to the motor.

2.4.4 Precautions for using couplings

Caution:

It is suggested to use flexible couplings specifically designed for servo motors, especially double
spring couplings, which provide some buffer tolerance during eccentric motion and deflection.
Select couplings of appropriate size for the operating conditions. Improper use or connection

may cause damage.
1. Wipe off the rustproof coating or oil on the motor shaft.

2. If you use a servo motor with a keyway, install the attached key or a key matching the

specified dimensions on the motor shaft.

Note: when you install the key on the motor, do not apply excessive impact force to the keyway or

motor shaft.

3. Use dial gauge or other methods to ensure the centering precision is within the specifications.
If you cannot use the dial gauge or other methods, slide the coupling along both axes and

adjust it until it does not get stuck.



ASDA-B3 Installation

(1) The distance is measured
at four different positions on
the circumference for the
centering precision. The
difference between the
maximum and minimum
measurements should be
0.03 mm or less; even within
this range, you can make
adjustments to increase the
centering precision.

Note: when you are doing the
measurements, rotate the
coupling and the motor
shaft together.

J

4. Servo motor shaft installation safety precautions

(1) When connecting the shaft, make sure that the required centering precision 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.

A\

(3) If the coupling makes any abnormal noise, realign the shaft until the noise disappears.

(4) Ensure the axial load and radial load are within the specifications. Refer to the
specifications for the maximum axial load (N) and maximum radial load (N) for each

servo motor.

2.4.5 Oil and water prevention measures for the servo motor

Follow these precautions and do not allow water, oil, or other foreign matter to enter the servo motor.

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

é

V.
2
(1) Servo motor; (2) Oll

2. If oil or water is unavoidable, use oil-resistant cables. Delta does not provide oil-resistant cables.
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3. If the servo motor must be mounted with the shaft end up, do not use it in a machine,

gearbox, or other environment 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 fluids. Depending on the type of
cutting fluids, sealing materials, coated colloids, cables, or other components may be

affected or even deteriorated.
5. Do not continuously expose the servo motor to oil mist, water vapor, oil, water, or grease.

If you cannot avoid using the servo motor under the above conditions, take prevention

measures to avoid dirt and water from entering the machine.

2.4.6 Measures to suppress temperature increase of the servo motor

1. When installing the servo motor, pay attention to the cooling conditions (such as size of the

heat sink) provided in the specifications of each servo motor type.

2. The heat generated during the motor operation 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 or height exceeds the given specifications, take the following measures:

(1) Reduce the full-load rating of the servo motor: for more details, 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 by using cooling fans or other

methods.

Important: do not place a gasket or other insulating materials between the servo motor and heat
sink, as it may cause motor temperature increase, affect noise immunity, and result in

malfunction.
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2.5 Specifications for the circuit breaker and fuse
Servo drive model Circuit breaker Fuse (Class T)
ASD-B3[1]-0121-[2] 5A 10A
ASD-B3[1l-0221-2] 5A 10A
ASD-B3[1]-0421-[2] 10A 10A
ASD-B3[1l-0721-[2] 10A 20A
ASD-B3[1]-1021-[2] 15A 30A
ASD-B3[1-1521-[2] 20A 30A
ASD-B3[1]-2023-[2] 30A 50A
ASD-B3[1l-3023-12] 30A 50A

Note:

1. Inthe servo drive model column, represents the product series and represents the model code.

The above table includes the B3, B3A, and B3B series.

2. Operation mode: general.

3. If the servo drive is equipped with a residual-current device (RCD) for electricity leakage protection,

select a circuit breaker with sensitivity of at least 200 mA and with minimum 0.1 sec working time to

avoid incorrect operation of the RCD.

4. Select Type B residual-current device (RCD) with time delay if the system ground wire may contain

DC electricity.

5. Use the fuse and circuit breaker that comply with the UL / CSA standard.
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2.6 Installation requirements for EMC

This section illustrates the installation requirements for passing the EMC test. Note that the
EMC rating varies based on the installation structure or wiring. Delta servo products are
designed in accordance with the specifications of the EMC test. Refer to the following diagram

for the standard installation.

TSR
-é}-‘%é} MCCB
99 Shielding box
| U-shape saddle |
*1
l | EMI filter
k)
. 3
Servo drive UV, W d §
3 *1 < Motor
O RST D %
*] -]
Lic, Lac —
k)
-c *
CN2 ¢ E 1 ( Encoder
8
©
c
9
-]
> O -
Q
3|«
s— o CN1
g
I
<
%
-]

Note:

1. Use shielded wires.
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2.6.1 EMI filters

All electronic equipment (including servo drives) generate high or low frequency noise during
operation, which interferes with peripheral equipment through conduction or radiation. With an
EMI filter correctly installed, you can eliminate much of the interference. For better performance,

it is recommended to use Delta’s EMI filter for suppressing the interference.

Power Servo drive model Recommended EMI filter
1PH 3PH

100 W ASD-B3[1-0121-2] EMF023A21A EMF10AM23A
200 W ASD-B3[1l-0221-2] EMF023A21A EMF10AM23A
400 W ASD-B3[1l-0421-2] EMF023A21A EMF10AM23A
750 W ASD-B3[1-0721-2] EMF023A21A EMF10AM23A
1000 W ASD-B3[1l-1021-2] EMF023A21A EMF10AM23A
1500 W ASD-B3[1l-1521-2] EMF023A21A EMF10AM23A
2000 W ASD-B3[1-2023-2] - EMF021A23A
3000 W ASD-B3[1-3023-2] - EMF021A23A

Note: in the servo drive model column, represents the product series and represents the model

code. The above table includes the B3, B3A, and B3B series.

General precautions for installation

To ensure the best performance of the EMI filter, apart from the instruction and wiring of the

servo drive, refer to these precautions:

1. The servo drive and EMI filter must be mounted on the same metal plate.
2. The wiring should be as short as possible.

3. The metal plate must be well grounded.

4. Itis recommended to install one servo drive with one EMI filter.

For more mounting specifications, refer to the following documents:
1. EN61000-6-4 (2001)
2. EN61800-3 (2004) PDS of category C2

3. EN55011+A2 (2007) Class A Group 1
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Motor cable selection and installation precautions

The selection of motor cable (refer to Appendix B Accessories) and installation accuracy

determine the performance of the EMI filter. Follow these precautions:

1.

2.

Use a cable that has braided shielding (the effect of double shielding is better).

The shield on both ends of the motor cable should be grounded with the shortest cable

length and the largest contact area.
Remove the protective paint on the U-shape saddle and metal plate to ensure good contact.
See the following figure.

Correctly connect the braided shielding of the motor cable and the metal plate: fix the
braided shielding on both ends of the motor cable with the U-shape saddle and metal plate.

See the following figure.

(1) Remove the protective paint on the U-shape saddle and metal plate to
ensure good contact.

(2) U-shape saddle

(3) Well-grounded metal plate
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2.7 Selecting the regenerative resistor

When the direction of torque is opposite to the direction of rotation, the energy generated

returns to the servo drive from the load. This energy is turned into electricity in the capacitance

of the DC Bus and thus increases the voltage. When the voltage reaches a given value, it is

consumed by a regenerative resistor. The servo drive has a built-in regenerative resistor;

you can also use an external regenerative resistor if needed.

L

]

3)

G~

&)

(1) Moving direction of the object; (2) Direction of torque; (3) Regenerative energy

Specifications of the built-in regenerative resistor in the ASDA-B3 are as follows:

Specifications of the . .. .| Minimum allowable
L - . Capacity of the built-in .
. built-in regenerative resistor . - resistance value
Servo drive (kW) regenerative resistor
) ) (reference for external

Resistance (Ohm) = Capacity (Watt) (Watt) resistors) (Ohm)
0.1 - - - 60
0.2 - - - 60
0.4 100 40 20 60
0.75 100 40 20 60
1.0 100 40 20 30
1.5 100 40 20 30
2.0 20 80 40 15
3.0 20 80 40 15
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When the regenerative energy exceeds the capacity of the built-in regenerative resistor, use an
external regenerative resistor. Pay special attention to the following when using a regenerative

resistor:

1. Choose the correct resistance value (P1.052) and capacity (P1.053) for the regenerative

resistor; otherwise it might affect the performance.

2. When using an external regenerative resistor, ensure the total resistance value is greater
than the minimum allowable resistance value of the servo drive. For general applications,
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 resistors in
parallel. If you want to connect the resistors in parallel to increase the power of the

regenerative resistors, make sure the resistance value meets the requirements.

See the following diagrams and settings for connecting the regenerative resistors in series

and parallel.
Connect to one external regenerative resistor
P®
P1.052 =10 (Q)
1kw, 100 P1.053 = 1000 (W)
Cc
Connect to external regenerative resistors (serial connection)
P®
1 kw, 10Q
P1.052 =20 (Q)
P1.053 = 2000 (W)
1 kW, 10Q
C
Connect to external regenerative resistors (parallel connection)
P® O o
P1.052 =5 (Q)
1 kw, 10Q 1 kw, 10Q P1.053 = 2000 (W)
co i

3. Normally, if the capacity of the regenerative resistor (the average value) is within the rated
capacity, the temperature can increase to 120°C (248°F) or even higher (under the
condition that the regenerative energy continues to function). For safety reasons, apply
forced cooling to reduce the temperature of the regenerative resistor. Alternatively, you can
use regenerative resistors equipped with thermal switches. Contact the manufacturer for the

load characteristics of the regenerative resistor.
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When installing an external regenerative resistor, connect the resistor to P® and C contacts,
and P® and D contacts are left open. It is recommended that you choose external regenerative
resistors of the resistance values specified in the table on page 16. Choose the external
regenerative resistor according to the selected rotary motor (the setting value has included the

factor of energy consumed by the IGBT).

Rotary motor:

Selecting the regenerative energy
(a) Calculation of the regenerative energy when there is no external torque.

y |
G~

~

) 5 :2 (1)

(1) Moving direction of the object; (2) Direction of torque;

(3) Regenerative energy generated when the motor decelerates

If the motor is making a reciprocating motion, the regenerative resistor consumes the excess
return energy. Refer to the following table when calculating and selecting the required

regenerative resistor.

Regenerative energy Maximum
. Rotor inertia m%?gf Qaetfémztil tftggm EEEREE (17
Servo drive (kW) Motor (x 10kg.m?) the rated speed to a Ctaenergy of the
stop without load Eo paggj{; (;e =6
(joule)
0.1 ECM-A3L-C[2]040F[3]4][5] 0.0229 0.1 4.21
0.1 ECM-A3L-C[2]0401[3]4][5] 0.04 0.20 4.21
0.2 ECM-A3L-C[20602(3]4]5] 0.09 0.45 5.62
in"é’r‘{‘i’a 0.4 ECM-A3L-C[20604[3]4]5] 0.15 0.74 8.42
0.4 ECM-A3L-C[210804[3]4][5] 0.352 1.74 8.42
0.75 | ECM-A3L-C[2l0807(3]4]5] 0.559 2.76 18.25
0.1 ECM-B3L-C[210401(3]4][5] 0.299 1.48 4.21
0.2 | ECM-B3M-C[2l0602[3]4]5] 0.141 0.70 5.62
0.4 | ECM-B3M-Cl[2l0604[3]4]5] 0.254 1.26 8.42
'\I"r?gr't‘:g‘ 04 | ECM-B3M-C[2l0804[3]4]5] 0.648 3.20 8.42
0.75 | ECM-B3M-C[2)0807(3]4/5] 1.07 5.29 18.25
1.0 | ECM-B3M-E[211310[3]4]5] 7.79 17.12 26.21
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Installation ASDA-B3
e | Mamn
Servo drive (kW) Motor (><018‘r4ll?;rnlg) mt%tgrr:tzzelsir:ézstgc;m CZnergy of the
stop without load Eo pa(j:cl)tﬁlr; ():e =6
(joule)
1.5 | ECM-B3M-E[2]1315[3]4/5] 11.22 24.66 34.94
2.0 | ECM-B3M-E[2]1320(3]4]5] 14.65 32.20 26.21
2.0 | ECM-B3M-E[2]1820[3]4]5] 29.11 63.98 26.21
3.0 ECM-B3M-F[211830[3]4]5] 53.63 66.3 31.82
0.1 ECM-A3H-C[2l040F(3]4]5] 0.0455 0.23 4.21
0.1 ECM-A3H-C[210401(3]4][5] 0.0754 0.37 4.21
High = 02 | ECM-A3H-C[2los02[3]4l5] 0.25 1.24 5.62
inertia | 94 | ECM-A3H-C[206043/4]5] 0.45 2.23 8.42
0.4 ECM-A3H-C[2l0804[314][5] 0.92 455 8.42
0.75 | ECM-A3H-C[20807(3]4]5] 1.51 7.47 18.25

Note: in the servo motor model name, represents the encoder type; represents the brake or

keyway / oil seal type; represents the shaft diameter and connector type; and represents the

special code.

Assume that the load inertia is N times the motor inertia, and when the motor decelerates from

3,000 rpm to a stop, the regenerative energy is (N+1) x Eo and the regenerative resistor needs to

consume (N+1) x Eo - Ec joules. Assume that the reciprocating motion cycle is T sec, then the

required power of regenerative resistor = 2 x ((N+1) x Eo - Ec) / T. The calculation is as follows:

Step What to do Calculation and setting method

1 Set. the capacity Of.the regenerative Set P1.053 to the maximum value.
resistor to the maximum.
Set the operation cycle (T). Manual input.
Set the rotation speed (wr). Manual input or read the status with P0.002.
Set the load / motor inertia ratio (N). Manual input or read the status with P0.002.

5 Calculate the maximum regenerative Eo = J * wr2/182
energy (Eo).
Find the regenerative energy that can be

6 absorbed by the capacitor (Ec). Refer to the table above.

7 Calculate _the reqwred capacity of the 2 x (N+1) x Eo - Ec) / T
regenerative resistor.

Example:

For the motor ECM-A3L-CY0604RS1 (400 W), the reciprocating motion cycle is T = 0.4 sec.

Its rotation speed is 3,000 rpm and the load inertia is 15 times of the motor inertia.

Servo drive Motor Rotor inertia
(kW) J (x 10*kg.m2)
0.4 ECM-A3L-CY0604RS1 0.15

Regenerative energy
generated when the motor
decelerates from the rated

speed to a stop without
load Eo (joule)

0.74

Maximum
regenerative
energy of the

capacitance Ec
(joule)

8.42
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ASDA-B3 Installation

Find the maximum regenerative energy: Eo = 0.74 joules (from the table above).

Find the regenerative energy that can be absorbed by the capacitor: Ec = 8.42 joules (from the

table above).

2X((N+1)XEg—Ec) _ 2x((15+1)x0.74—8.42)
T - 0.4

=171 W

The required capacity of the regenerative resistor =

From the calculation above, the required power of the regenerative resistor is 17.1 W, which is
smaller than the specified capacity. In this case, the built-in 40 W regenerative resistor fulfills the
need. In general, the built-in regenerative resistor can meet the requirement when the external

load is not too great.

(b) Calculation of the regenerative energy when there is external torque and the motor does the

negative work.
A

G~

~

) 5 :2 1)

(1) Moving direction of the object; (2) Direction of torque; (3) Regenerative energy

Usually, the motor does positive work and the motor’s torque direct