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Preface

Thank you for purchasing this product. This manual provides information about the ASDA-A3 series servo
drives (A3) and the applicable 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 parameters
Description of communication protocol

Troubleshooting

Inspection and maintenance

ASDA-A3 product features:
Delta has developed a new control algorithm that enables you to easily overcome the problems of
a lack of stiffness or flexibility in the machine structure. The new automatic tuning function is more
user-friendly and allows you to complete tuning easily. In addition, you can also utilize the gain
adjustment function to improve the performance of the drive. Its compact design can reduce the
space required inside the cabinet. The smaller design of the new generation of the ECM-A3 series

servo motor can also meet the need to reduce equipment structures’ size and weight.

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.

You can also use the Table of Contents and the Index to quickly locate the information you need.

DELTA technical services:
Please consult your DELTA equipment distributor or DELTA Customer Service Center if you

encounter any problems.



Safety Precautions

The ASDA-A3 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-A3 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 severe 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
product if the instructions are not followed.

=

Inspection

@ Please follow the instructions when using the A3 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

$

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.

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

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 prevent danger, it is strongly recommended that you check if the servo motor
can operate normally without load first. Then, try operating the motor with load.

Do not touch the heat sink of the servo drive during operation, or it may cause burns.

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.

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 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

WARNING

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).

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

The high voltage may remain in the servo drive immediately after the power is turned off.

Please wait for 10 minutes before touching the terminals.

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

WARNING

When wiring, remove the terminal blocks from the servo drive.
Insert only one electric wire per terminal socket.
When inserting the electric wires, do not short circuit the adjacent conductors.

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

Leakage current

WARNING

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. Aluminum wire cross-sectional area is at least 16 mm?2.

Failure to comply with the specifications may result in personnel injury.

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

Disposal instructions

WARNING

When disposing of the product, make sure it is disposed of as general industrial waste in

accordance with the local laws and regulations.



Inspection and maintenance

Operating conditions:

B Average annual

ambient temperature: 30°C (86°F)

B Average load rate: 80% or less

B Average operating time: 20 hours per day

Inspection
frequency

Inspection item

Check if the ambient temperature and humidity are normal.

Check if the input voltage is normal.

Check if there is abnormal vibration and noise.

Daily inspection

Check if there is any abnormal smell.

Check if the servo drive has any visible damage.

Check if the ventilation holes are kept clear of dust and other foreign objects. ™

Check if the wirings are damaged or disconnected.

Check if any cable is loose or damaged.

Check if any screw is loose or damaged.

Annual inspection

Check if the servo drive, motor, and control cabinet are properly grounded.

Check if the color and temperature of the power input, power output, and regenerative
terminals are normal. "2

Note:

1. Install dust filters on the control cabinet openings, where there are fans or ventilation holes, and clean the filters
regularly. Install door seals on cabinet doors and rubber grommets on cable openings for better seal.

2. Check if the servo drive is properly wired. If the color of any terminal turns black or is abnormal, it is suggested that
you replace the terminal.



Vi

Replacing the

Operating conditions:

parts

B Average annual ambient temperature: 30°C (86°F)

B Average load rate: 80% or less

B Average operating time: 20 hours per day

Product Part name Suggested replacement cycle Note
Electrolytic capacitor Approx. 5 years
Cooling fan 21o 3 years
Servo drive (10,000 to 30,000 hours) The replacement cycle varies
Relay Approx. 100,000 times depe.n.ding on the ambient
Soft start resistor Approx. 20,000 times condltlor:ns and usage. Replace
the part immediately when any
Battery box Battery Refer to Section 10.1.1. error occurs.
Bearing 20,000 hours
Servo motor -
Oil seal 5,000 hours

B When the part reaches the suggested replacement cycle, consult the distributor or Delta for

.

replacement suggestions.

B Do not attempt to disassemble or repair the product yourself.

Note: the content of this manual may be revised without prior notice. Refer to the latest information from Delta's website.


https://www.deltaww.com/en-US/Products/Servo-Systems-AC-Servo-Motors-and-Drives/ALL/
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Product Overview

Before using the ASDA-A3 series servo drive, pay attention to the description of the
inspection, nameplate, and model type. You can find a suitable motor model for your

A3 servo drive in the table in Section 1.3.
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1.4.6 400V MOUEIST AB-M - errerenenenmnanaenet ettt eetaaenaeaaenanns 1-20
147 400V MOGEIS: AB-IF +eneenenmntntuan ettt et ettt e aaaaaenns 1-21
1.4.8 400V MOGEIS: ABE «+errerrnenmnmnenaanet ettt ettt eaaaanenns 1-22
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1.1

Items to check after unpacking

A complete servo drive set includes:

1)
)
®)

(4)

®)

A servo drive.

An STO connector for CN10 (220V A3-M, A3-E models, and all 400V models).

Pluggable terminal blocks (varies based on the models) and one plastic lever.

220V Models
R,S, T 3-pin pluggable terminal block
Lic, Loc, P1, P2, S 5-pin pluggable terminal block
100W - 1.5 kW
P3,D, C 3-pin pluggable terminal block
u,Vv,Ww 3-pin pluggable terminal block
400V Models
R,S, T 3-pin pluggable terminal block
24V, OV 2-pin pluggable terminal block
400 W - 1.5 kW - -
P1, P2, @ P3,D, C 6-pin pluggable terminal block
U, VvV, w 3-pin pluggable terminal block

Two metal pieces for short-circuiting the terminal block: for 220V 100 W - 4.5 kW models

and 400V 400 W - 1.5 kW models.

One metal piece for short-circuiting the terminal block: for 220V 5.5 kW - 15 kW models

and 400V 2 kW - 15 kW models.

An installation instruction sheet.
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1.2 Model overview
1.2.1 Nameplate information

ASDA-A3 series servo drive

B Nameplate information

Model number — — — -®
Applicable power supply ———-®
Rated power output — — — -e
Capacity specification———-®
© -®

Serial number and L
——L-e

QR code
Firmware version ———-e
Model number ———-®
Applicable power supply ———-®
Rated power output — — — -e
Capacity specification —— —-®
- 9
I

Serial numberand |
QR code *
Firmware version— — — -e

g N N
NELTA DELTA ELECTRONICS, INC

POWER: 400W

SAFETY US CA|
E176972

MODEL: ASD-A3-0421-L
INPUT: 200-230V 3PH 50/60Hz 2.67A
200-230V 1PH 50/60Hz 4.63A @
OUTPUT: 110V 0-500Hz 2.6A e
UK
cA

A30421L0T 15070006

@cemoe L 2

0.41 No.18, Xinglong Rd., Taoyuan City 330477

CONT.EQ.

IND.

DISCONNECT ALL POWER AND WAIT
WARNING 10 MINUTES BEFORE SERVICING
RISK OF ELECTRIC SHOCK.

DO NOT TOUCH HEATSINK WHEN
&CAUTION POWER IS ON. MAY CAUSE BURN.

;

READ THE USER MANUAL LA
AcAuTIoN B IO (787

@ USE PROPER GROUNDING TECHNIQUES

SERVICE.DELTAWW.COM

/
A NELTA

DELTA ELECTRONICS, INC

%

OUTPUT: 220V 0-500Hz 3.12A
POWER: 750W

SAFETY US CA|
E176972

MODEL: ASD-A3-0743-E

INPUT: 380-480V 3PH 50/60Hz 1.8A : @
UK CERTIFIEDRJ
cA

A30743E0W22280006 [E

(€ EH[@.S:M;,E

0.41 No.18, Xinglong Rd., Taoyuan City 330477

CONT.EQ.

IND.

DISCONNECT ALL POWER AND WAIT
&WARNING 10 MINUTES BEFORE SERVICING
RISK OF ELECTRIC SHOCK. EiE

DO NOT TOUCH HEATSINK WHEN
&CAUTION POWER IS ON. MAY CAUSE BURN.

CAUTION READ THE USER MANUAL
& BEFORE OPERATION.

@ USE PROPER GROUNDING TECHNIQUES

v

Note: TUV certification for 220V models is in progress.

[ ] Serial number

A30743E0 W 22 28 0006
1) 2 @3 @ 6

(1) Model number

(2) Manufacturing plant (T: Taoyuan; W: Wujiang)
(3) Year of production (22: year 2022)

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

(5) Production sequence in a week (starting from 0001)
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ECM-A3 / ECM-B3 series servo motor

B Nameplate information

~N

A\ nEtTa AC SERVO MOTOR

Model number — — ——— ' MODEL: ECM-A3H-CY0602RS0 c“‘.us ’2?

Applicable power supply ————— ® INPUT: VAC110 A1.45Ins.A EH[ \J
Rated output ————— ® OUTPUT: r/min 3000 N.m 0.64 kW 0.2

_ No.18,Xing_Iong Rd.,, E

QR code and serial N Taoyuan City 30477 c € f—

number ¥ ABCYB1JAT16070001

[ | Serial number

ABCYBI1JA V_V 1_6 0_7 0001 (1) Model number

(1) 2 B @ (5) (2) Manufacturing plant (T: Taoyuan; W: Wujiang)
(3) Year of production (16: year 2016)
(4) Week of production (from 1 to 52)
(5) Production sequence in a week (starting from 0001)

Note: the rated voltage written in the servo motor specifications indicates the input voltage for the servo
drive. The servo motor uses the certified voltage as the rated input voltage for operation, so the
applicable power supply for 220V series servo motor is 110V, and the applicable power supply for
400V series servo motor is 220V.

ECMC series servo motor

B Nameplate information

~

A\ newta AC SERVO MOTOR

Model number— — — — | e MODEL : ECMC-CW1010RS S\uN. ’2'0\
Applicable power supply— — — — 1 ® INPUT: VAC 110 A 7.3 Ins A E H [ \j
Rated output— — — — 1 ® OUTPUT: r/min 3000 N.m 3.18 kW 1.0

serial number

2 cel
g CW1010RSW16070001 —

Delta Electronics,Inc.
N\

| Serial number

(M V_V 16 27 0001 (1) Model number

(1) 2 B3 & (5) (2) Manufacturing plant (T: Taoyuan; W: Wujiang)
(3) Year of production (16: year 2016)
(4) Week of production (from 1 to 52)
(5) 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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1.2.2 Model explanation

ASDA-A3 series servo drive

ASD-A3-04 2L-L

nH @ G @4 6
(1) Product name
ASD: AC Servo Drive
(2) Series
A3: A3 Series
(3) Rated power output
Code Specification Code Specification Code Specification
01 100 W 15 1.5 kw 75 7.5 kW
02 200 W 20 2.0 kW 1B 11 kW
04 400 W 30 3.0 kw 1F 15 kW
07 750 W 45 4.5 kW - -
10 1.0 kW 55 5.5 kW - -
(4) Input voltage and phase
21: 220V, single- / three-phase
23: 220V, three-phase
43: 400V, three-phase
(5) Model type
220V models
Pulse Full-closed ATENE
Code input RS-485 | CANopen loop control voltage | DMCNET | E-CAM | STO |EtherCAT
control
L v v - v v - - - -
M v v v v v - v v -
F - - - Ve - v v - -
E - - - VA - - v v v
400V models
Pulse Full-closed ATENE
Code input RS-485 | CANopen loop control voltage | DMCNET | E-CAM | STO |EtherCAT
control
L v v - v v - - v -
M v v v v v - v v -
F - - - e - v v v -
E - - - e - - v v v
Note:

1. Columns with an * means that this function is coming soon.

2. The model codes listed here are only for demonstration of the naming convention, some
combinations of the model codes are not available. Contact the distributors for the model names
available for purchase.
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ECM-A3 series servo motor

ECM - A 3 H-CY 0604 R S 1

@)

)

®3)

(4)

®)

(6)

()

(8)

@ @0 @ 6)6) @) ® @101

Product name
ECM: electronically commutated motor

Servo type
A: high-precision servo motor

Series
3: A3 series

Inertia
H: high inertia
L: low inertia

Rated voltage and speed
C: 220V and 3,000 rpm

Encoder type
Y: 24-bit absolute optical encoder

(resolution of single turn: 24-bit; number of revolutions: 16-bit)
1: 24-bit incremental optical encoder (single-turn absolute)

A: 24-bit absolute optical encoder

(resolution of single turn: 24-bit; number of revolutions: 16-bit)
2: 24-bit incremental optical encoder (single-turn absolute)

Note: number of revolutions means the maximum number of turns the encoder can record

Motor frame size

04: 40 mm

06: 60 mm

08: 80 mm

Rated power output

Code Specification Code Specification

OF 50 W 04 400 W
01 100 W 07 750 W
02 200 W - -
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Product Overview

(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 ) i C D
(with fixed screw holes)
Keyway (with fixed screw holes) pP* 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 400W models.

(11) Special code
1: standard products

Z: special code of C[20807EBIS[El. Refer to the note in Section A.2.5.

Note: the model codes listed here are only for demonstration of the naming convention, some
combinations of the model codes are not available. Contact the distributors for the model names

available for purchase.
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ECM-B3 series servo motor

1)

@)

®)

(4)

(®)

(6)

()

1-8

ECM - B 3 M-C 2 0604 R S

D @B @ (6 (6 @) ® ) 101

Product name
ECM: electronically commutated motor

Servo type
B: general type servo motor

Series
3: 3 series

Inertia

H: high 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
J: 400V and 3,000 rpm
K: 400V and 2,000 rpm
L: 400V and 1,500 rpm

Encoder type
A: 24-bit absolute optical encoder

(resolution of single turn: 24-bit; number of revolutions: 16-bit)

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

P: 17-bit absolute magnetic encoder

(resolution of single turn: 17-bit; number of revolutions: 16-bit)
M: 17-bit incremental magnetic encoder (single-turn absolute)

1

Note: number of revolutions means the maximum number of turns the encoder can record.

Motor frame size

Code Specification Code Specification
04 40 mm 13 130 mm
06 60 mm 18 180 mm
08 80 mm 22 220 mm
10 100 mm - -




ASDA-A3 Product Overview

(8) Rated power output

Code Specification Code Specification
01 100 W 18 1.8 kW
02 200 W 20 2.0 kW
04 400 W 30 3.0 kW
07 750 W 45 4.5 kW
08 850 W 55 5.5 kW
10 1.0 kW 75 7.5 kW
13 1.3 kW 1B 11 kW
15 1.5 kW 1F 15 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
Keyway (with fixed screw holes) - - R S

(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
3: standard shaft diameter (42 mm)™ and standard connectors

B: standard shaft diameter and bulkhead connectors

Note:

1. Special shaft diameter (14 mm) is only available for F80 400 W models.

2. Standard shaft diameter (42 mm) is only available for F180 5.5 kW and 7.5 kW models and
F220 11 kW models.

(11) Special code
1: standard products

Note: the model codes listed here are only for demonstration of the naming convention, some
combinations of the model codes are not available. Contact the distributors for the model names
available for purchase.
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ECMC series servo motor

ECMC-FW 13 08 R S

B @ @ 6) © 7)@©

(1) Product name
ECM: electronically commutated motor

(2) Servo type
C: high-precision AC servo motor (recommended for CNC applications)

(3) Rated voltage and speed

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

(4) Encoder type

W: 22-bit absolute encoder
(resolution of single turn: 22-bit; number of revolutions: 16-bit).

(5)  Motor frame size

10: 100 mm
13: 130 mm
18: 180 mm

(6) Rated power output

Code Specification Code Specification
08 850 W 18 1.8 kW
10 1.0 kW 20 2.0 kW
13 1.3 kw 30 3.0 kW
15 1.5 kw - -

(7)  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 i i c D
(with fixed screw holes)
Keyway (with fixed screw holes) - - R S

(8) Shaft diameter
S: standard

Note: the model codes listed here are only for demonstration of the naming convention, some
combinations of the model codes are not available. Contact the distributors for the model names
available for purchase.
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1.3 ASDA-A3 servo drive and motor
1.3.1 220V models

ECM-A3 series servo motor

Servo motor model

Servo drive model

Rated / Outout Rated | Max.
Inertia Max. Power (V\?) Model name torque | torque Model name
speed (N-m) | (N-m)
50 ECM-A3L-C[21040F[3]4]1 0.159 | 0.557
ASD-A3-0121-[1]
100 ECM-A3L-C[2/0401[3]4]11 0.32 1.12
Low 200 ECM-A3L-C[2/0602[3]4]11 0.64 2.24 ASD-A3-0221-1]
inerti
nertia 400 | ECM-A3L-C2060430@1 = 1.27 | 4.45
ASD-A3-0421-1]
400 ECM-A3L-C[2/0804[3]4]11 1.27 4.44
. ) 750 ECM-A3L-C[2l0807(3]4l5] | 2.39 8.36 ASD-A3-0721-1]
3000/ Single-/
6000 rpm ;T::Seé 50 | ECM-A3H-C[2I040F341 | 0.159 | 0.557
ASD-A3-0121-1]
100 ECM-A3H-C[210401[3]4]1 0.32 1.12
High 200 ECM-A3H-C[210602[3]4]1 0.64 2.24 ASD-A3-0221-1]
Inertia 400 | ECM-A3H-C206043@1 = 1.27 | 4.45
ASD-A3-0421-1]
400 ECM-A3H-C[2/0804[3]4]1 1.27 4.44
750 ECM-A3H-C[2/08073/4]5] 2.39 8.36 ASD-A3-0721-1]
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ECM-B3 series servo motor

Servo motor model Servo drive model
Rated / Output Rated | Max.
Inertia Max. Power (V\?) Model name torque | torque Model name
speed (N-m) | (N-m)
Lo
iner‘fi’a 100 | ECM-B3L-C204013[@1 @ 0.32 | 112 | ASD-A3-0121-
200 | ECM-B3M-C[20602[341 = 0.64 | 224  ASD-A3-0221-
400 | ECM-B3M-C210604[81411 | 1.27 | 4.45
ASD-A3-0421-[1]
3000/ 400 | ECM-B3M-C[20804[81411 | 1.27 | 4.45
6000 rpm | Single-/ | 750 | ECM-B3M-CI20807[3[41 = 2.4 84 | ASD-A3-0721-1
three-
phase | 1000 | ECM-B3M-Ci208108141 318 | 1113 = ASD-A3-1021-
'\,Ar?:r'tlf: 1000 | ECM-B3M-C[21010(3]4]1 = 3.18 | 9.54 | ASD-A3-1021-
1500 | ECM-B3M-C[21015[3l4]1 = 4.77 | 143 | ASD-A3-1521-
2000 | ECM-B3M-C[21020(3]4]1 = 6.37 = 19.1 | ASD-A3-2023-1
1000 | Ecm-B3M-E[21131034]1 | 4.47 143 | ASD-A3-1021-1
2000/ 1500  ECM-B3M-E[211315[3[4)1 | 7.16 | 21.48 | ASD-A3-1521-1
3000 rpm Three
phase | 2000 ECM-B3M-E[211320(3][4]1 | 9.55 | 28.65  ASD-A3-2023-d
Single-/ | 850 | ECM-B3H-F[211308[3[4l1 = 539 | 16.17 | ASD-A3-1021-
three-
High = 1500/ | phace | 1300 | ECM-B3H-F[21313(34l1  8.34 | 2502 | ASD-A3-1521-1
inertia |4000 rpm —
ph:;‘: 1800 | ECM-B3H-F213180814h | 115 345 | AsD-A3-2023.T
2000 /
3000 rpm 2000 | ECM-B3M-E[21820[3]4]1 | 9.55 | 28.65 = ASD-A3-2023-
1500 /

3000 rpm 3000 | ECM-B3M-F[2l1830[3]4]1 | 19.1 | 57.29 | ASD-A3-3023-[
Medium Three- | 4500 | ECM-B3M-F[2l1845(3[4l1 | 28.65 = 71.6 | ASD-A3-4523-1
inertia phase | 5500 = Ecm-B3M-F211855[3]4l1 3501 = 105 | ASD-A3-5523-

1500 /
4500 rpm 7500 | ECM-B3M-F[2l1875[3]4]1 | 47.75 | 119 | ASD-A3-7523-[
11000 A ECM-B3M-F[22218[3]4]1 = 70.03 | 175 | ASD-A3-1B23-1
15000 | ECM-B3M-F[2221F[3I[4]1  95.49 | 2385 | ASD-A3-1F23-@
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ECMC series servo motor

Servo motor model Servo drive model
Rated / Output Rated | Max.
Inertia Max. Power (V\?) Model name torque | torque Model name
speed (N-m) | (N-m)
3000/ 1000 EcMc-cl2l1010(3]4] 318 | 954 | ASD-A3-1021-I
5000 rpm| Single- /
g;:::(; 1000 | ECMcC-E[211310314] | 477 | 143 | ASD-A3-1021-1
1500 ECMC-E[2]1315[3]4] 716 | 215 | ASD-A3-1521-[
Medium 2000/ 2000 | ECMC-E2l13208[4] = 955 | 287
inertia | 3000 rpm ASD-A3-2023-1
™ 2000 EcMc-E[2]1820(3]14] 955 | 287
ree-
phase | 3000 ECMC-E[21830(3]4] | 1432 | 43
1500/ ASD-A3-3023-[1]
3000 rpm 3000 ECMC-F[21830[3]4] | 19.10 | 57.3
Single- /
three- | 850 ECMC-F[2]1308(3][4] 541 | 13.8 | ASD-A3-1021-
High | 1500/ | phase
nertia 13000 pm - 1300 = EcMC-F2131334 | 834 | 233
ASD-A3-2023-11
phase | 1800 = Ecmc-F213183/4 | 1148 287

Note:

1. 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.

2. In the servo drive model name, represents the model type.
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1.3.2 400V models

ECM-B3 series servo motor

Servo motor model Servo drive model
_ Rated / Output Rated | Max.
Inertia Max. Power Model name torque | torque Model name
speed W) (N-m) | (N-m)
400 ECM-B3M-J[20604[3]4l5] 1.27 | 445 | ASD-A3-0443-d
750 |ECM-B3M-J[2log07(314]5] 2.4 8.4 | ASD-A3-0743-
65’88 ?p/m 1000 ECM-B3M-J[2l1010(3]4]5] 3.18 | 9.54 = ASD-A3-1043-
Medium 1500 ECM-B3M-J[211015[3I4]5] 4.77 | 14.31 = ASD-A3-1543-1
inertia 2000 = ECM-B3M-J211020314I5 = 6.37 | 19.11 & ASD-A3-2043-0
1000 | ECM-B3M-K[211310(3]4]8] | 4.77 14.3 ASD-A3-1043-[1
3028(())?p/m 1500 | ECM-B3M-K[211315[314]5] | 7.16 21.48 ASD-A3-1543-[1]

2000 | ECM-B3M-K[211320[314I5] | 9.55 | 28.65 | ASD-A3-2043-[1]

850 ECM-B3H-L[21130834I5] | 5.39 | 16.17 | ASD-A3-1043-[1

High | 1500/ | Three-
inertia |4000 rpm| Phase 1300 | ECM-B3H-L[211313[BI4I5] | 8.34 | 25.02 | ASD-A3-1543-[]

1800 | ECM-B3H-L[211318[3]4]5] | 11.5 34.5 ASD-A3-2043-[1]

2000/

3000 rpm 2000 | ECM-B3M-K[211820[34]5] | 9.55 | 28.65 | ASD-A3-2043-[1
1500/

3000 rpm 3000 | ECM-B3M-L[2118303]4I5] | 19.1 | 57.29 | ASD-A3-3043-[1

Med 4500 | ECM-B3M-L[211845[3]4]5] = 28.65 | 71.6 | ASD-A3-4543-[1

edium
inertia 5500 | ECM-B3M-L21855(38@5 @ 3501 | 105 | ASD-A3-5543-0
1500/
4000 rpm 7500 | ECM-B3M-L[211875[3]4]5 | 47.75 | 119 ASD-A3-7543-1
11000 | ECM-B3M-L[2221B@EI4]5 | 70.03 | 175 | ASD-A3-1B43-[1]
15000 ECM-B3M-L[21221F[3]4]5] 95.49 | 2385 | ASD-A3-1F43-@

Note:

1. 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.

2. In the servo drive model name, represents the model type.
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1.4 Description of the drive interface
1.4.1 220V models: A3-L
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B Bottom view A Top view B Bottom view

No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
(4) CN3 RS-485 connector: connects to the controller and communication ports.
(5) CN1 I/O signal interface: connects to PLC or controls 1/O.
(6) CN2 Encoder connector: connects to the encoder.
(7) Grounding Connects to the ground wire for the power and servo motor.
screws
®8) RST* Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
) Lic* Lac* Control circuit power input terminal: connects to single-phase power supply
e, ke (200 - 230 Vac, 50 / 60 Hz).
(10) P1*, P2* Coming soon.
(11) Heat sink For securing the servo drive and heat dissipation.
(12) CN5 Position feedback connector.
Servo drive current output: connects to the motor power connector (U, V, W).
(13) uvwe Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect to
R ’ the resister; P3 and D contacts are left open.
eger)era*lve When the built-in regenerative resistor is used: P3 and C contacts are left
(14) | resistor . P3 and D contacts are short-circuited ted
(P3.D. C @) open; P3 an contacts are short-circuited (connected).
B When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin
assignments and functions.
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1.4.2 220V models: A3-M
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A Top view B Bottom view
No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
) CN3 RS-485 and CANopen connector: connects to the controller and CANopen
communication ports.
(5) CN1 I/O signal interface: connects to PLC or controls 1/O.
(6) CN2 Encoder connector: connects to the encoder.
(7) Grounding Connects to the ground wire for the power and servo motor.
screws
(8) CN10 STO (Safe Torque Off).
) RST* Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
(10) Lic* Lac* Control circuit power input terminal: connects to single-phase power supply
e, ke (200 - 230 Vac, 50 / 60 Hz).
(11) P1*, P2* Coming soon.
(12) Heat sink For securing the servo drive and heat dissipation.
(13) CN5 Position feedback connector.
Servo drive current output: connects to the motor power connector (U, V, W).
(14) Uvwe Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect to
R i the resister; P3 and D contacts are left open.
eger)era*lve When the built-in regenerative resistor is used: P3 and C contacts are left
(15) resistor . P3 and D contacts are short-circuited ted
(P3.D. C @) open; P3 an contacts are short-circuited (connected).
A When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin
assignments and functions.
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1.4.3 220V models: A3-F
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No. Name Description
) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
(4) CN6 DMCNET high-speed communication port connector.
(5) CN1 I/O signal interface: connects to PLC or controls 1/0.
(6) CN2 Encoder connector: connects to the encoder.
(7) Grounding Connects to the ground wire for the power and servo motor.
screws
(8) RST* Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).
) Lic* Loc* Control circuit power input terminal: connects to single-phase power supply
e, ke (200 - 230 Vac, 50 / 60 Hz).
(10) P1*, P2* Coming soon.
(11) Heat sink For securing the servo drive and heat dissipation.
(12) CN5 Position feedback connector.
Servo drive current output: connects to the motor power connector (U, V, W).
(13) uvw* Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect to
R ) the resister; P3 and D contacts are left open.
ege'?eraﬁ"’e When the built-in regenerative resistor is used: P3 and C contacts are left
(14) resistor . p3 N
(P3.D, C @) open; P3 and D contacts are short-circuited (connected).
T When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin assignments

and functions.
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1.4.4 220V models: A3-E
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No. Name Description

(1) - 7-segment display.

(2) CHARGE Power indicator.

3) CN4 Mini USB connector: connects to PC.

(4) !EtherCAT EtherCAT status indicators.

indicators

(5) CN6 EtherCAT high-speed communication port connector.

(6) CN1 I/O signal interface: connects to PLC or controls 1/O.

(7) CN2 Encoder connector: connects to the encoder.

(8) Grounding Connects to the ground wire for the power and servo motor.

screws

9) CN10 STO (Safe Torque Off).

(10) RST* Main circuit power input terminal: connects to commercial power supply
(200 - 230 Vac, 50/ 60 Hz).

(1) Lic* Loc* Control circuit power input terminal: connects to single-phase power

e, ke supply (200 - 230 Vac, 50 / 60 Hz).

(12) P1*, P2* Coming soon.

(13) Heat sink For securing the servo drive and heat dissipation.

(14) CN5 Position feedback connector.
Servo drive current output: connects to the motor power connector (U,

(15) uvw* V, W). Do not connect to the main circuit power. Incorrect wiring will
cause damage to the servo drive.
When an external regenerative resistor is used: P3 and C contacts
connect to the resister; P3 and D contacts are left open.

Regenerative When the built-in regenerative resistor is used: P3 and C contacts are
(16) resistor* left open; P3 and D contacts are short-circuited (connected).
(P3,D,C, ©)  When an external regenerative unit is used: P3 and © contacts

connect to the regenerative unit; P3 & C contacts and P3 & D contacts
are left open.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin

assignments and functions.
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1.45 400V models: A3-L
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
(4) CN3 RS-485 connector: connects to the controller and communication ports.
(5) CN1 1/0 signal interface: connects to PLC or controls 1/0.
(6) CN2 Encoder connector: connects to the encoder.
(7) Grounding Connects to the ground wire for the power and servo motor.
screws
(8) CN10 STO (Safe Torque Off).
(9) 24V*, OV* Control circuit power input terminal: connects to 24 Voc+10% power supply.
* Main circuit power input terminal: connects to commercial power supply
(10) RST
(380 - 480 Vac, 50/ 60 Hz).
Servo drive current output: connects to the motor power connector (U, V,
(11) Uvwe W). Do not connect to the main circuit power. Incorrect wiring will cause
damage to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect
R ’ to the resister; P3 and D contacts are left open.
eger_1era*|ve When the built-in regenerative resistor is used: P3 and C contacts are left
(12) resistor . P3 and D contact hort-circuited ted
(P3.D. C @) open; P3 and D contacts are short-circuited (connected).
A When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.
(13) P1*, P2* Coming soon.
(14) CN5 Position feedback connector.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin
assignments and functions.
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1.4.6 400V models: A3-M
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No. Name Description

(1) - 7-segment display.

(2) CHARGE Power indicator.

(3) CN4 Mini USB connector: connects to PC.

) CN3 RS-485 and CANopen connector: connects to the controller and CANopen
communication ports.

(5) CN1 1/0 signal interface: connects to PLC or controls I/O.

(6) CN2 Encoder connector: connects to the encoder.

(7) Grounding Connects to the ground wire for the power and servo motor.

screws

(8) CN10 STO (Safe Torque Off).

(9) 24V*, OV* Control circuit power input terminal: connects to 24 Voc+10% power supply.

(10) RST* Main circuit power input terminal: connects to commercial power supply
(380 - 480 Vac, 50/ 60 Hz).
Servo drive current output: connects to the motor power connector (U, V, W).

(11) uUvwe Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect

R y to the resister; P3 and D contacts are left open.
eger)era*lve When the built-in regenerative resistor is used: P3 and C contacts are left
(12) resistor ' P3 and D contacts are short-circuited ted
(P3.D. C @) open; P3 and D contacts are short-circuited (connected).
T When an external regenerative unit is used: P3 and S contacts connect to

the regenerative unit; P3 & C contacts and P3 & D contacts are left open.

(13) P1*, P2* Coming soon.

(14) CN5 Position feedback connector.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin

assignments and functions.
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1.4.7 400V models: A3-F
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
(4) CN6 DMCNET high-speed communication port connector.
(5) CN1 I/0 signal interface: connects to PLC or controls 1/0.
(6) CN2 Encoder connector: connects to the encoder.
(7) Grounding Connects to the ground wire for the power and servo motor.
screws
(8) CN10 STO (Safe Torque Off).
(9) 24V*, OV* Control circuit power input terminal: connects to 24 Vboc+10% power supply
(10) RST* Main circuit power input terminal: connects to commercial power supply
(380 - 480 Vac, 50/ 60 Hz).
Servo drive current output: connects to the motor power connector (U, V, W).
(11) Uvwe Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.
When an external regenerative resistor is used: P3 and C contacts connect
R y to the resister; P3 and D contacts are left open.
eger)era*we When the built-in regenerative resistor is used: P3 and C contacts are left
(12) resistor : P3 and D contacts are short-circuited ted
(P3.D. C @) open; P3 and D contacts are short-circuited (connected).
T When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.
(13) P1*, P2* Coming soon.
(14) CN5 Position feedback connector.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin
assignments and functions.
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1.4.8 400V models: A3-E
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
(3) CN4 Mini USB connector: connects to PC.
(4) !Eth_erCAT EtherCAT status indicators

indicators
(5) CN6 EtherCAT high-speed communication port connector.
(6) CN1 I/O signal interface: connects to PLC or controls 1/0.
(7) CN2 Encoder connector: connects to the encoder.
(8) Grounding Connects to the ground wire for the power and servo motor.

screws

9) CN10 STO (Safe Torque Off).
(10) 24V*, OV* Control circuit power input terminal: connects to 24 Voc+10% power supply.
(1) RST* Main circuit power input terminal: connects to commercial power supply

(380 - 480 Vac, 50 / 60 Hz).

Servo drive current output: connects to the motor power connector (U, V, W).
(12) uvw* Do not connect to the main circuit power. Incorrect wiring will cause damage
to the servo drive.

When an external regenerative resistor is used: P3 and C contacts connect
to the resister; P3 and D contacts are left open.

Regenerative When the built-in regenerative resistor is used: P3 and C contacts are left

(13) resistor*@ open; P3 and D contacts are short-circuited (connected).
(P3.D.C. =) When an external regenerative unit is used: P3 and © contacts connect to
the regenerative unit; P3 & C contacts and P3 & D contacts are left open.
(14) P1*, P2* Coming soon.
(15) CN5 Position feedback connector.

Note: the types of terminal blocks with * vary with the models, but this does not affect their pin
assignments and functions.
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Installation

Please 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 - -«««+xrrremmmireriiiiiiii 2.2
2.2  Ambient iNStallation CONGItIONS -+« rrerrerremtmmitetretee e 2.2
2.3 Mounting direction @nd SPACE - ««««++««++reerrrrrriiiiiiie 2-5
2.4 Safety precautions for USING MOLOrS -+« «++++srrrrrvvmmmiiiiiiiiiiii 2-8
2.4.1 Troubleshooting for the motor operation and status «-««-+-cvveveeeeenenn. 2-10
2.4.2 Mounting directions and precautions for the servo motor «««-veoveenenns 2-11
2.4.3 Precautions for using servo motor with oil seal -+« vvvveiiiiin, 2-12
2.4.4 Precautions for installing servo motor accessories =« «-xovvvreeienen. 2-13
2.4.5 Oil and water prevention measures for the servo motor --«-«-vvevenenen. 2-15
2.4.6 Measures to suppress temperature increase of the servo motor:-------.. 2-16
2.5 Specifications for the circuit breaker, magnetic contactor and fuse:«-------+---- 2-17
2.8 FOITtE FING ++++erreeeeerrrmnnniintiniiiiiii 2-19
2.7 Installation requirements for EMC -« oeerreremmmmiiniiiiiiii e 2.21
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2-2

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.

2.2 Ambient installation conditions

WARNING

A3 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 location of the ECM-A3 and ECMC
motors should be between 0°C (32°F) and 40°C (104°F). The ambient
temperature for the location of the ECM-B3 motors should be between -20°C
(32°F) and 60°C (104°F)". 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.

Note: if the ambient temperature is over 40°C, refer to Section A.3.3 Power derating

curves of the B3 motor.
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220V Models

The ambient temperature of the operating environment for the 220V 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.
Moreover, the airflow velocity at the measuring point which is 10 mm (0.4 inches) above the
servo drive of 400 W (or below) has to be greater than 0.5 m/s; the airflow velocity at the
measuring point which is 10 mm (0.4 inches) above the servo drive of 750 W (or above) has to
be greater than 1 m/s. Make sure the size of the distribution board and its ventilation condition
can prevent the internal electrical devices from overheating. Besides, check if the vibration of

the machine affects the electrical devices of the distribution board.

Measuring
point_l‘ o
10 mm 100
(0.4 inch) )
2
o ] _8
C 80 ~
50 mm 50 mm 50 95 60
(2 inch) (2 inch) Ta ('C)
| output (%) is the output current percentage;
Ta (°C) is the operating temperature
Note: the maximum operating temperature for the models of
~Fe 750 W - 3 KW is up to 60°C (140°F), but the output
50 mm current declines as shown above; the maximum
(2 inch) operating temperature for the models of 400 W (or

below) and 4.5 kW (or above) is only up to 55°C (131°F).
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2-4

400V Models

The ambient temperature of the operating environment for the 400V servo drive is between 0°C
(32°F) and 55°C (131°F). When operating the 3 kW models in an ambient temperature between
50°C (122°F) and 55°C (131°F), reduce the maximum load to 80%. 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 50°C (122°F), and the servo drive must be
kept clear of heat sources. Moreover, the airflow velocity at the measuring point which is 10 mm
(0.4 inches) above the servo drive has to be greater than 1 m/s. Make sure the size of the
distribution board and its ventilation condition can prevent the internal electrical devices from
overheating. Besides, check if the vibration of the machine affects the electrical devices of the

distribution board.

Measuring—_ o

int
poin 10 mm

(0.4 inch)

50 mm 50 mm
(2 inch) (2 inch)
o——> «—»0
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2.3 Mounting direction and space

Important:

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 the servo drive in

the incorrect direction, or it may result in machine malfunction.

Correct
NAA
¥
=l Ul
o T lzl.__
Base
Air Flow
Air Flow
Incorrect
i
71 3
H —
< |
Air Flow Air Flow
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Heat dissipation requirements

In order to have adequate air flow for ventilation, follow the suggested clearances when
installing one or more servo drives. The servo drive generates heat, therefore be aware of the
minimum distance (d) and the ambient temperature factor when installing multiple servo drives
(refer to the following diagrams). 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.

Note: the following diagrams are not accurately scaled. Refer to the annotations on the diagrams.

One servo drive Multiple servo drives
A
O min. O O -
?20 inch) 100 mm
________ (4 inch)
Y
i s ) o .
min. min.
20 mm E 20 mm ) )
(0.8 inch) [ | (0.8inch) [ Air Flow Air Flow
min. min. r min.
d mm d mm 2L 50 mm
' (2 inch)
1S
A
min.
80 mm
Air Flow (2 inch) Air Flow Air Flow (3.2 inch)
Y SSS— T /oo o /e s\ 4
\\ Cabinet
Operating temperature (Ta) corresponding to the
Servo drive model Cooling method U Sl e ()

*Considering the assembly tolerances, the servo drive
requires a minimum clearance of 1 mm

55

50
ASD-A3-0121-0 45

ASD-A3-0221- Air convection cooling 40
ASD-A3-0421-1

o
—

35
01 10 20
d(mm)
60
ASD-A3-0721-00 O 55
ASD-A3-1021-0 , E
ASD-A3-1521-C] Natural coollng plus 50
forced cooling
ASD-A3-2023-0 45
ASD-A3-3023-00 01 10 20
d(mm)
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Servo drive model

Cooling method

Operating temperature (Ta) corresponding to the

minimum distance (d)

*Considering the assembly tolerances, the servo drive

requires a minimum clearance of 1 mm

ASD-A3-4523-[1
ASD-A3-5523-[]
ASD-A3-7523-1
ASD-A3-1B23-
ASD-A3-1F23-

Natural cooling plus
forced cooling

Ta('C)

55
50
45
40

35
01 10 20

d(mm)

ASD-A3-0443-1
ASD-A3-0743-
ASD-A3-1043-1
ASD-A3-1543-
ASD-A3-2043-1
ASD-A3-3043-1
ASD-A3-4543-[]
ASD-A3-5543-01
ASD-A3-7543-1
ASD-A3-1B43-0
ASD-A3-1F43-00

Natural cooling plus
forced cooling

Ta('C)

55
50
45
40

35
01 10 20

Note:

1.

For the 220V models, the maximum operating temperature for the models of 750 W - 3 kW is up to

60°C (140°F), but the output current declines; the maximum operating temperature for the models of

400 W (or below) and 4.5 kW (or above) is only up to 55°C (131°F).

When operating the 400V 3 kW models in an ambient temperature between 50°C (122°F) and 55°C

(131°F), reduce the maximum load to 80%.
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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 the 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.
B Keep the axial or radial shaft load within the allowable range listed in the specifications.

B The shaft of 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 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.
B The magnetic field for placing or installing the motor should be below 10 mT or lower.
Wiring
B |f 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 if the motor wiring and the voltage of the motor brake are correct. Also, make sure
that the wiring of the encoder signal and power 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.
B The AC servo motor must be correctly grounded.

B The encoder connector must not undergo any high-voltage component test because it will

damage the encoder.
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B When the motor or brake is undergoing high-voltage component tests, cut off the power
supply for the controller. To maintain the product lifespan, do not perform this kind of test
unless necessary.

Operation

B 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.

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

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

B The built-in brake is for clamping, not for stopping the motor. Note that 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) caused by the structure
of brake module, which is not a malfunction. It will not affect the motor’s function.

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

B [f any odor, noise, smoke, heat, or abnormal vibration occurs during motor operation, stop
the motor and turn off the power immediately.

Others

B Delta servo motors have no user-replaceable parts.

B Do not disassemble the motor or change its parts, or it will void the warranty.

B Do not disassemble the motor by yourself, or it may lead to permanent malfunction or
damage.

B 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:

2-10

Possible cause

Checking method

Corrective action

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 are 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 cause

Checking method

Corrective action

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 any
substance (such as paint,
gasket) between the mounting
surface and motor surface
resulting in poor heat
dissipation. Remove the
substance 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

I

]

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

ain

B When wiring, you need to 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), you must adhere to the measures in Section 2.4.5
to prevent oil and gas from entering the servo motor.

Vertical - shaft end down

L

=

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 desire to 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 an oil seal:
1. Inthe operating environment, keep the oil level lower than the oil seal lip. If the oil seal lip is

lower than the oil level, the oil will enter the servo motor and cause damage to the motor.

()
(3)— 4 (1)

(5) (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.
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2.4.4 Precautions for installing servo motor accessories

B Wipe off the rustproof coating or oil on the motor shaft.

B [f you use a servo motor with a keyway, install the attached key or a key matching the

specified dimensions on the motor shaft.

B When installing the key or the motor shaft accessories (such as a belt pulley or gear) to
the servo motor, do not apply excessive impact force to the keyway. Instead, use a

screwdriver and a screw.

__E____ _____ R

(A) (©)
(B) =

(A) Screw and gasket (B) Belt pulley (C) Servo motor shaft

Installation safety precautions for coupling applications

B |tis suggested to use flexible couplings specifically designed for servo motors, especially
double spring couplings, which provide some buffer tolerance during eccentric motion and
deflection of the motor. Select couplings of appropriate size for the operating conditions.

Improper use or connection may cause damage to the motor.

B 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.

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.
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Installation safety precautions for servo motor shaft
B 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.

B When installing the coupling, do not apply excessive force to the shaft or the area around

A\

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

the encoder, as the impact may damage the encoder.

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.

B Use a bearing puller (D) to remove the motor shaft accessories (such as a coupling, gear

or belt pulley). Do not tug or apply excessive force.

(D)
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2.4.5 Oil and water prevention measures for the servo motor

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

motor.

Do not submerge the cable in oil or water.

é

2
(2)
(1) Servo motor; (2) Oil

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

il

Do not use the servo motor in an environment with cutting fluids. Depending on the type of

(1) Gear; (2) Oil

cutting fluids, sealing materials, coated colloids, cables, or other components may be
affected or even deteriorated.

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.
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2-16

2.4.6 Measures to suppress temperature increase of the servo motor

B 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.

B 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.

B 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, magnetic contactor

and fuse
220V Models

Servo drive model Circuit breaker Magnetic contactor (MC) Fuse (Class T)
ASD-A3-0121-O0 5A 5A 5A
ASD-A3-0221-0 5A 5A 5A
ASD-A3-0421-0 10A 10A 10A
ASD-A3-0721-0 10A 10A 20A
ASD-A3-1021-0 15A 15A 25A
ASD-A3-1521-0 20A 20A 35A
ASD-A3-2023-0 30A 30A 50 A
ASD-A3-3023-0 30A 30A 70A
ASD-A3-4523-0 70A 70A 125A
ASD-A3-5523-0 75A 75A 150 A
ASD-A3-7523-1 95 A 95A 175 A
ASD-A3-1B23-O0 110A 110 A 200 A
ASD-A3-1F23-0 120 A 120 A 200 A

Note:

1. Inthe servo drive model name, [ represents the model type.

2. Operation mode: standard.

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 the Type B residual-current device (RCD) with time delay, as the system ground wire may

contain DC electricity.

5. Use the fuse and circuit breaker that comply with the UL / CSA standard.

6. If authority in the country may designate |An and maximum fault loop impedance, you shall follow the

rule in such a case.

Servo drive model

Maximum fault loop impedance

TN system TT system
ASD-A3-0121-00 23Q 139Q
ASD-A3-0221-00 1.66 Q 139 Q
ASD-A3-0421-01 1.26 Q 139 Q
ASD-A3-0721-00 0.850Q 139 Q
ASD-A3-1021-00 0.75Q 139 Q
ASD-A3-1521-00 0.75Q 139 Q
ASD-A3-2023-01 0.75Q 139 Q
ASD-A3-3023-01 0.75Q 139 Q
ASD-A3-4523-01 0.65Q 139 Q
ASD-A3-5523-01 0.65Q 139 Q
ASD-A3-7523-00 0.63Q 139 Q
ASD-A3-1B23-0 0.61Q 139 Q
ASD-A3-1F23-0 06Q 139 Q

2-17



ASDA-A3

Installation
400V Models

Servo drive model Circuit breaker Magnetic contactor (MC) Fuse (Class T)
ASD-A3-0443-1 10A 5A 10A
ASD-A3-0743-1 15A 10A 15A
ASD-A3-1043- 15A 10A 15A
ASD-A3-1543-1 20A 15A 20A
ASD-A3-2043- 25A 15A 25A
ASD-A3-3043-0 30A 25A 35A
ASD-A3-4543-1 50 A 40A 50 A
ASD-A3-5543-[1 50 A 40A 60 A
ASD-A3-7543-1 60 A 50 A 80 A
ASD-A3-1B43-] 90 A 80A 100 A
ASD-A3-1F43-01 90A 80A 110A
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Note:

1. Inthe servo drive model name, L represents the model type.

2. Operation mode: standard.

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 the Type B residual-current device (RCD) with time delay, as the system ground wire may

contain DC electricity.

5. Use the fuse and circuit breaker that comply with the UL / CSA standard.

6. If authority in the country may designate |An and maximum fault loop impedance, you shall follow the

rule in such a case.

Servo drive model

Maximum fault loop impedance

TN system TT system
ASD-A3-0443-00 16Q 220Q
ASD-A3-0743-00 1.3Q 220Q
ASD-A3-1043-00 1.3Q 220 Q
ASD-A3-1543-00 1.01Q 220 Q
ASD-A3-2043-00 0.85Q 220 Q
ASD-A3-3043-00 0.75Q 220 Q
ASD-A3-4543-00 0.69 Q 220 Q
ASD-A3-5543-00 0.65Q 220 Q
ASD-A3-7543-00 0.65Q 220 Q
ASD-A3-1B43-0] 0.62 Q 220 Q
ASD-A3-1F43-0J 0.62 Q 220 Q
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2.6 Ferrite ring

The ferrite ring suppresses high-frequency noise, which can reduce high-frequency interference
in the power cable, signal cable, and connectors. The 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 low-frequency signals; however, when the frequency of the signal increases,
the impedance increases dramatically, which optimizes signal transmission. Suggested ferrite

ring models:

Ferrite ring model Applicable servo drive model

ASD-A3-4523-[10, ASD-A3-5523-[, ASD-A3-7523-1, ASD-A3-1B23-[1,
ASD-A3-1F23-01

ASD-A3-2043-00, ASD-A3-3043-[1, ASD-A3-4543-[1, ASD-A3-5543-11],
ASD-A3-7543-00, ASD-A3-1B43-[0, ASD-A3-1F43-]

ASD-ACFC7KO00

Note: in the servo drive model column, [J represents the model code.

Installation precautions

The ferrite ring is commonly used when peripheral devices (such as the 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, but as the frequency of the signal increases (Servo On state), the resistance of the
parasitic capacitance becomes small enough for the common-mode current to 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 high-frequency signals and transforms them 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.
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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 as follows:

1. For4.5kW to 7.5 kW models

s
Rg%;

2. For 11 kW to 15 kW models

v
Uggiw
S Vv
R U
T W

1. Refer to Section 3.1.6.5 for the selection of the motor power cable.

Note:
2. Only the motor power cable or power cable can run through the ferrite ring. If needed, prepare extra

ferrite rings for grounding.

3. An EMIl filter for absorbing radiation may be required when using a longer motor power cable.
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2.7 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. The following diagram illustrates the standard installation method

for Delta servo products to pass the EMC test.
220V Models

TSR
by b
—T‘}ﬁ 5} MCCB Shielding box
| U-sfla;‘)e ‘saddle |
*1
‘ EMI filter

\\}7

Servo drive UV W

RS, T
*l @
P1
T P2
©

Safety relay 1 STO

*1

*1 < Motor

CN2 *1 | Encoder

| U-shape saddle | | U-shape saddle |

CN1

Controller

| U-shape saddle |

Note:

*1. Use shielded wires.
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400V Models
TSR
J?J)}é ece
cc Shielding box
| U- shape saddle |
*]
i EMI Filter
Servo Drive UV, W
*1 < Motor
R,S, T
” S,
DC 24V 1 24V, OV

Power Supply

J P1

T P2
*1

Safety Relay STO

*1 | Encoder

CN2

| U-shape saddle | | U-shape saddle |

CN1

| U-shape saddle

Note:

*1. Use shielded wires.
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2.71

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 and used, you can eliminate much of the interference. For optimized

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

220V Models
Power Servo drive model Recommended EMI filter
1PH 3PH
100 W ASD-A3-0121-O EMF023A21A EMF10AM23A
200 W ASD-A3-0221- EMF023A21A EMF10AM23A
400 W ASD-A3-0421-0 EMF023A21A EMF10AM23A
750 W ASD-A3-0721-0 EMF023A21A EMF10AM23A
1 kw ASD-A3-1021-0 EMF023A21A EMF10AM23A
1.5 kW ASD-A3-1521-0 EMF023A21A EMF24AM23B
2 kW ASD-A3-2023-0 - EMF24AM23B
3 kW ASD-A3-3023-0 - EMF24AM23B
4.5 kW ASD-A3-4523- - EMFO035A23A
5.5 kW ASD-A3-5523-1 - EMF035A23A
7.5 kW ASD-A3-7523-1 - EMFO035A23A
11 kW ASD-A3-1B23-O0 - EMFO056A23A
15 kW ASD-A3-1F23-1 - B84143D0075R127
400V Models
Power Servo drive model Recommended EMI filter
3PH
400 W ASD-A3-0443-0 EMF014A43A
750 W ASD-A3-0743- EMFO014A43A
1 kW ASD-A3-1043- EMFO014A43A
1.5 kW ASD-A3-1543- EMFO014A43A
2 kW ASD-A3-2043- EMFO018A43A
3 kw ASD-A3-3043-] EMF018A43A
4.5 kW ASD-A3-4543-[1 EMFO033A43A
5.5 kW ASD-A3-5543-01 EMF033A43A
7.5 kW ASD-A3-7543-00 EMF033A43A
11 kW ASD-A3-1B43-0 B84143D0075R127
15 kW ASD-A3-1F43-00 B84143D0075R127

Note: in the servo drive model column, [ represents the model code.
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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 should be well grounded.
4

It is recommended to install one servo drive with one EMI filter.

More specifications for mounting the servo drive are listed as follows:

1. EN61000-6-4 (2001)
2. EN61800-3 (2004) PDS of category C2
3. EN55011+A2 (2007) Class A Group 1

Motor cable selection and installation precautions

The selection of motor cable (refer to Chapter 3 Wiring) and installation accuracy determine the

performance of the EMI filter. Follow these precautions:

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

2. The shield on both ends of the motor cable should be grounded with the shortest cable
length and the largest contact area.

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

4. 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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2.8 Selecting the regenerative resistor

Some of our servo drive models has a built-in regenerative resistor, you can use an external
regenerative resistor if needed. 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, the excess energy is consumed by a regenerative resistor. Refer

to the following table to select the suitable regenerative resistor.

5 :2 (1)

(1)5‘
(

1) Moving direction of the object; (2) Direction of torque; (3) Regenerative energy
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Specifications of the built-in regenerative resistor in the ASDA-A3 are as follows:

220V Models
Specifications of the Minimum allowable
built-in regenerative resistor Capacity of the built-in|  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
45 20 100 30 10
5.5 - - - 8
7.5 - - - 8
1 - - - 6
15 - - - 5
400V Models
Specifications of the Minimum allowable
built-in regenerative resistor Capacity of the built-in|  resistance value
Servo drive (kW) regenerative resistor |(reference for external
Resistance (Ohm) | Capacity (Watt) (Watt) resistors)
(Ohm)
0.4 80 60 30 80
0.75 80 60 30 60
1 80 60 30 60
1.5 80 60 30 40
2 - - - 40
3 - - - 30
45 - - - 25
5.5 - - - 25
7.5 - - - 15
1 - - - 15
15 - - - 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) settings 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.

3. For general applications, you can connect more than one resistor in series. If the resistance
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 in parallel.

Connect to one external regenerative resistor

Po
1 kW, 100 P1.052 = 10 (Q)
P1.053 = 1000 (W)
c

Connect to external regenerative resistors (serial connection)

Pe
1 kW, 100
P1.052 = 20 (Q)
P1.053 = 2000 (W)
1 kW, 100
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)

C o

4. Normally, if the capacity of the regenerative resistor (the average value) is within the rated
capacity, the temperature of the resistor 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 P3 and C contacts, and
P3 and D contacts are left open. It is recommended that you choose external regenerative
resistors of the resistance values specified in the table on the previous page. For easy
calculation of the required regenerative resistor capacity, regardless of the energy consumed by
IGBT, select the capacity of the external regenerative resistor according to the selected rotary

motor.

Rotary motor:

Selecting the regenerative energy

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

§ :E (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.

220V Models
Regenerative energy Maximum
Servo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10kg.m?) decelerates from 3000 rpm to | energy of the
(kW) 9 0 without load Eo capacitance Ec
(joule) (joule)
0.1 ECM-A3L-CI2l040F[314]5] 0.0229 0.11 4.21
0.1 ECM-A3L-C[210401(3]4]5] 0.04 0.20 4.21
0.2 | ECM-A3L-C[206023]4]5] 0.09 0.45 8.42
O% | 04 | ECM-A3L-CIZ0G04EES | 0.15 0.74 8.42
0.4 | ECM-A3L-C[2108043]4[5] 0.352 1.74 8.42
0.75 | ECM-A3L-C[2/0807(3l4]5] 0.559 2.76 17.47
0.1 | ECM-B3L-C[2104013]4]5] 0.0299 0.15 4.21
0.2 | ECM-B3M-C[2/0602(3]45] 0.141 0.70 8.42
Medium| 04 | ECM-B3M-C[210604[3]4]5] 0.254 1.26 8.42
inertia | 04 | ECM-B3M-CZ0804Z@E ~ 0.648 3.20 8.42
0.75 | ECM-B3M-C[210807(3/4]5] 1.070 5.29 17.47
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Regenerative energy Maximum
_ Se_rvo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10*kg.m?) deceleratgs from 3000 rpm to energy of the
(kW) 0 without load Eo capacitance Ec
(joule) (joule)
1.0 | ECM-B3M-C[2/0810[314I5] 1.37 6.77 26.21
1.0 | ECM-B3M-C[211010[3[4]5] 2.78 13.75 26.21
1.5 | ECM-B3M-C[21015[3[4[5] 3.69 18.25 26.21
2.0 | ECM-B3M-CI[211020[3[4]5] 4.68 23.14 29.33
1.0 | ECM-B3M-E213103415 7.790 17.12 26.21
1.5 | ECM-B3M-E21315[34]5] 11.220 24.66 26.21
2.0 | ECM-B3M-E[2113203]4]5] 14.650 32.20 29.33
Medium 20 | ECM-B3M-E[211820[3]4]5] 29.110 63.98 29.33
nertia | 30 | ECM-B3M-FZ18303M4Is] | 53.630 66.30 34.94
1.0 ECMC-CI211010(3]4] 2.65 13.1 26.21
1.0 ECMC-E211310(3]4] 8.41 18.48 26.21
1.5 ECMC-E[211315[3]4] 11.2 24.62 26.21
2.0 ECMC-E[211320(3]4] 14.6 32.09 29.33
2.0 ECMC-E[211820(3]4] 34.7 76.26 29.33
3.0 ECMC-E[2/1830(3]4] 55 120.88 34.94
3.0 ECMC-F(211830(3]4] 55 67.99 34.94
0.1 ECM-A3H-CI[21040F[31415] 0.0455 0.23 4.21
0.1 ECM-A3H-CI[20401(314]5] 0.0754 0.37 4.21
0.2 | ECM-A3H-C[2/0602(3[4]5] 0.25 1.24 8.42
0.4 | ECM-A3H-C[210604[3[4]5] 0.45 2.23 8.42
0.4 | ECM-A3H-C[208043[4]5] 0.92 4.55 8.42
High = 075 ECM-A3H-C120807(31415 1.51 7.47 17.47
inertia | 4 o ECMC-F[2/1308(3/4] 13.6 16.81 26.21
2.0 ECMC-F[211313(3]4] 20 2473 26.21
2.0 ECMC-F([211318(314] 24.9 30.78 29.33
1.5 | ECM-B3H-F[211308[3[4]5] 12.44 15.38 26.21
2.0 | ECM-B3H-F[21313[3]4]5] 18 22.25 34.94
2.0 | ECM-B3H-F213183/4I5] 22.6 27.94 29.33
4.5 | ECM-B3M-F[211845[3]4]5] 67.73 83.73 42.43
5.5 | ECM-B3M-F[2]1855[3]4]5] 98.88 122.24 51.17
MedU™ 75 | ECM-BIM-FZMs75@aIS | 134.95 166.83 76.75
1" ECM-B3M-F[21221BI3/4]5] 302.2 373.60 109.20
15 ECM-B3M-F[21221F3]4]5] 400 494.51 171.60

Note: in the motor column, represents the encoder type, represents the brake or keyway / oil seal

type, represents the shaft diameter, and represents the special code.
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400V Models
Regenerative energy Maximum
Servo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10kg.m?) decelerates from 3000 rpm to | energy of the
(kW) 9- 0 without load Eo capacitance Ec
(joule) (joule)
0.4 | ECM-B3M-J210604(3]4]5] 0.254 1.26 8.42
0.75 | ECM-B3M-J[2/0807(3/4]5] 1.07 5.29 10.30
1.0 | ECM-B3M-J(211010(3]4]5] 2.78 13.75 12.17
Medium| 12 ECM-B3M-J[211015(314]5] 3.69 18.25 14.66
inertia | 20 | ECM-B3M-J210203125] 468 23.14 24.34
1.0 | ECM-B3M-K[2]1310(3[4[5] 7.79 17.12 12.17
1.5 | ECM-B3M-K[2]1315(3[4[5] 11.22 24.66 14.66
2.0 | ECM-B3M-K[2/1320[3]4]5] 14.65 32.20 24.34
1.0 | ECM-B3H-L[211308[314l5] 12.44 15.38 12.17
rioh |15 | ECM-B3H-LEZ13133145 18 22.25 14.66
2.0 | ECM-B3H-L[2]1318[3]4]5] 22.6 27.94 24.34
2.0 | ECM-B3M-K[211820[3]4]5] 41.9 92.09 24.34
3.0 | ECM-B3M-L[21830(314]5] 53.63 66.3 29.33
4.5 | ECM-B3M-L[211845[3]4]5] 67.73 83.73 4243
'\f'rfgr't‘:;” 55 | ECM-B3M-LI21855B312I5 |  98.88 122.24 51.17
7.5 | ECM-B3M-L[21875(3[4]5] 134.95 166.83 63.65
1 ECM-B3M-L[21221B[3]4][5] 302 373.35 76.75
15 | ECM-B3M-L[21221F[3]4]5] 400 494.51 102.34

Note: in the motor column, represents the encoder type, represents the brake or keyway / oil seal

type, represents the shaft diameter, and represents the special code.
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Assume that the load inertia is N times the motor inertia, when the motor decelerates from
3,000 rpm to O, 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 ltem ‘ Calculation and setting method

Set the capacity of the regenerative

1 resistor to the maximum.

Set P1.053 to the maximum value.

Set the operation cycle (T). Manual input.
3 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 x wr2/182
energy (Eo).
Find the regenerative energy that can be .
6 absorbed by the capacitor (Ec). Refer to the preceding table.
7 Calculate .the regmred 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 maximum rotation speed is 3000 rpm and the load inertia is 15 times of the motor inertia.

Regenerative energy reMZﬁler;rr]:trir\]/e
Servo drive Motor Rotor inertia generated when the motor en?ar of the
(kW) J (x 10%kg.m?) decelerates from 3000 rpm 9y
f ; capacitance Ec
to 0 without load Eo (joule) X
(joule)
0.4 ECM-A3L-CY0604RS1 0.15 0.74 8.42

Find the maximum regenerative energy: Eo = 0.74 joules (from the preceding table).
Find the regenerative energy that can be absorbed by the capacitor: Ec = 8.42 joules (from the

preceding table).

2x(N+1)xEg-Eo) _ 2% ((15+1)x0.74-842) _

The required capacity of the regenerative resistor = T oz

171 W

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.
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2-32

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

the negative work.

- B

S g

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

(2)

Usually, when the motor does positive work, the motor’s torque direction is identical to the
rotation direction. However, in some instances, the motor’s torque direction is opposite to the
rotation direction. This is when the motor is doing negative work and the external energy is
applied to the servo drive through the motor. For instance, if the external force direction is
identical to the rotation direction (such as downward motion of the vertically-mounted machine),
the servo system outputs more power to counterbalance the excessive external force (the
weight of vertically-mounted machine) in order to keep up with the specified target speed. In this
case, considerable energy returns to the servo drive. When the DC Bus is full and cannot store

more energy, this energy is absorbed by the regenerative resistor.

Example:

For a 400 W motor (ECM-A3L-CY0604RS1), when the torque of the external load is +70% of
the rated torque (1.27 N-m) with rotation speed up to 3,000 rpm, the required external

regenerative resistor is:

3000 x 2 x 17

2% (0.7 x 1.27) x (Z

needed.

) =558 W. Therefore, a regenerative resistor of 560 W and 60 Q is
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2.9 The use of braking

A brake is usually used for motions in the Z-axis direction because gravity causes the
mechanism to fall. A brake can prevent the mechanism from falling and reduce the motor’s
excessive resistance. The motor lifespan could be reduced due to the excessive heat generated
by continuous resistance. To avoid incorrect operation, the brake can be enabled only when the
servo is switched off. The drive controls the brake with DO. If DO.BRKR is set to off, it means
the brake is not operating and the motor is clamped; if DO.BRKR is set to on, it means the
brake is operating and the motor can run freely. You can use MBT1 (P1.042) and MBT2
(P1.043) to set the delay time.

Timing diagram of brake control:

ON
SON OFF | |  OFF
(DI input) : :
: ON l
BRKR OFF | | , | OFF
(DO output) I : I :
| [
[ [
|| BT1 (P1.042) | | MBT2 (P1.043)
[ >

ZSPD (P1.038)
Motor speed

ZSPD (P1.038)
Motor speed

i______\“i____

F -

Output timing of the BRKR signal:

1. When the servo drive is off and the time set for P1.043 is exceeded, but the motor speed is
still higher than the speed set for P1.038, DO.BRKR is off (the motor is clamped).

2. When the servo drive is off and the time set for P1.043 is not yet reached, but the motor
speed is already lower than the speed set for P1.038, DO.BRKR is off (the motor is

clamped).
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When the motor runs normally (Servo On), DO.BRKR should be set to On, it means the brake is
operating and the motor can run freely. Use the emergency stop button in an emergency. Press
the button to switch the motor to Off and set DI.LEMGS (0x21) to On. Then ALO13 is triggered,

and the motor is immediately stopped.

Wiring of the brake:

Servo drive .
Ensure the polarity of

diode is correct, or it
will damage the drive.

/ It is open circuit when the
emergency stop signal is on.

kA —t---== 2 T Brake 1

Brake

DOX+ |
\

—W
_O_O_
—

DOX-

J

Brake 2

Note:

1. Refer to Chapter 3 Wiring.
2. The brake signal controls the solenoid valve, providing power to the brake and enabling the brake.
3. There is no polarity for the brake coil.

Timing diagram of control power and main power:

LlC, LZC
Control power I<—ﬂ| 1 sec

|
5v |
Control power —» —— S ms

RST
Main circuit power > 800 ms

Bus voltage |

ready f—>

Servo ready

Servo on
(Dlinput) — :4—

1 ms (Min. value) + delay time of the digital filter (P2.009)

Servo on
(DO output)

Position / Speed / Can be input
Torque command input

Calculate the brake’s rated current (ECM-A3L-CY0604RS1 is used as an example here).

Power consumption of the brake (20°C) = 6.5 W (refer to Appendix A Specifications), so the

6.5W

brake's rated current = v 0.27 A.
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2.10 The use of cable

Precautions for using standard cable:
B Do not use the standard cable when the cable is required for moving or bending. Please

use a flexible cable instead.

Precautions for using flexible cable:

[ ] Inappropriate installation and wrong usage shorten the cable lifetime.

B Do not twist the cable when installing.

B Do not fix the cable on or near the bending part, otherwise the cable may break.

B After cable fixation, make sure the cable can be moved with ease, so that it does not
create excessive tension on the bending or fixation part.
Prevent the connectors of the cable from being subject to stress.
Excessive cable length causes unnecessary bending, while insufficient cable length leads
to breakage due to the excessive tension on the cable fixation part. Estimate the suitable

cable length by dragging the cable carrier to the longest and shortest possible.

Cable is too long Cable is too short

Appropriate cable length, with clearance on both sides of cable

B When installing the cable carrier, avoid contact between the cables. Do not stack the
cables one above the other; use dividers to prevent cable entanglement instead.

B Avoid scraping, crushing, or stepping on the cable. This can damage the inner wires even
when the cable seems intact on the outside.

B Do not bend the flexible cable under any normal circumstances. Refer to Section 3.1.6.6

for detailed flexible cable specifications.
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This chapter illustrates the power supply circuit, connectors, and wiring for each mode
of the ASDA-A3 220V and 400V series models. Refer to the detailed descriptions

according to the model series.

3.1 220V series servo System CONNECHION +rrrrrrrrrrrar et ia s s rasannnnns 3-4
3.1.1  Connecting to peripheral devices (connecting to Delta communication type

SEIVO MOLOT) «rre s errertnsiniiti i 3-4

3.1.2 CoNNECIOrs and tEIMUNAIS <« -« v rrrrrrrermemmenan e 3-6

3.1.3  Wiring for POWEr SUPPIY -« rrevrenrrriiiiiiiii i 3-8

3.1.4 UVW power connector SPECIfiCations «««« -« wreerrreiiiniii, 3-11

3.1.4.1 FA40 - F80 motors — Power connectors «-«««vovevveveniiinen, 3-12
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3.1.6.5 Power cable Specifications ................................................. 3-44
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Motor frame and power: F180 4.5 kW (or below) -« eovvvnennn. 3-46
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Bulkhead CONNECtOr -« - rrrrreria i anannas 3-50
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SEIVO MMOLOT) «+rrresssssesrrrsittiit it 3-54
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3.1.1

3.1 220V series servo system connection
Connecting to peripheral devices (connecting to Delta

communication type servo motor)

Power
100 W - 1.5 kW Single- / Three-phase 200 - 230V

2 kW - 15 KW Three-phase 200 - 230V

01O . .
Molded case circuit breaker (MCCB)
For preventing the instantaneous excessive current
caused by short circuit or by turning on / off the power
from damaging the servo drive.

olofe

Magnetic contactor (MC)

When an alarm occurs, the servo drive (Lic, Lac)
outputs the ALARM signal and the MC
cuts off the power to the servo drive.

Power input for the main circuit (RST)

STO (Safe Torque Off)
Connects to the safety switch.

Mini USB connector (CN4) \

Connects to the PC to operate the software. |
Use a standard Mini USB connection "
cable for connecting with ASDA-Soft. 'L l

Ve ) \ |

%

RS-485/ CANopen communication

port connector (CN3)

Purchase the CANopen adaptor for

using the CANopen communication.

DMCNET / EtherCAT

communication port Q @
Yol

connector (CN6)

I/0 connector (CN1)

Power input for the control circuit
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Encoder connector (CN2)

Regenerative resistor connector

(P3,D, C)
Regenerative
resistor
(optional purchase)

Installation precautions:

1. Make sure the power and wiring connections of the R, S, T, and Lic, Lzc are correct. Refer to
the specifications of the servo drives in Appendix A for the correct voltage input to avoid any
damage to the servo drive and dangerous operating conditions.

2. Make sure the UVW terminal block is correctly wired to avoid abnormal operation of the
motor.

3. When an external regenerative resistor is used, P3 and D contacts should be left open, and
the external regenerative resistor should connect to P3 and C contacts. When the built-in
regenerative resistor is used, P3 and D contacts should be short-circuited, and P3 and C
contacts should be left open.

4. When an alarm occurs or the system is under emergency stop status, use DO.ALRM or

DO.WARN to switch off the magnetic contactor (MC) to cut off the power to the servo drive.
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3.1.2 Connectors and terminals

Terminal

Name

Description

Lic, Lac

Power input for the
control circuit

Connect to single-phase AC power.

(Refer to the model specification for the proper input
voltage.)

P1, P2

Short-circuit P1 and P2.

R,S,T

Power input for the main
circuit

Connect to three-phase AC power.

(refer to the model specification for the proper input
voltage).

u,v,
W, FG

Motor power connector

Connect to the servo motor.

Terminal S Description

color

u Red

Vv White A three-phase main power cable for

the motor.

w Black

FG Yellow /| Gonnect to the ground terminal S
Green | for the servo drive.

P3, D,
c,©

Regenerative resistor or
regenerative unit

Use the built-in
resistor

Short-circuit P3 and D contacts, and
P3 and C contacts are left open.

Connect P3 and C contacts to the

Use an external resistor, and P3 and D contacts are

resistor left open.
Connect the regenerative unit to P3
Use an external and on the servo drive. P3 & D

contacts and P3 & C contacts are
left open.

regenerative unit

Ground terminals

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

CN1

I/O connector

Connect to the controller. Refer to Section 3.4 for more
information.

CN2

Encoder connector

Connect to the encoder or converter box. Refer to Section
3.5 for more information.

CN3

Connector for RS-485
and CANopen

For RS-485 and CANopen communication. Refer to
Section 3.6 for more information.

CN4

Mini USB connector

Connect to PC or laptop.
Refer to Section 3.7 for more information.

CN5

Position feedback
connector

Connect to an external linear scale or encoder for
full-closed loop and motor feedback. Refer to Section 3.8
for more information.

CN6

Connector for
DMCNET / EtherCAT

For DMCNET or EtherCAT communication. Refer to
Section 3.9 for more information.

CN10

STO

For STO connection. Refer to Section 3.10 for more
information.
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Pay special attention to the following when wiring:

1. Donottouch R, S, T and U, V, W immediately after the power is off since the capacitance
inside the servo drive can still contain a dangerously large amount of electric charge. Wait
until the charging light is off.

2. Separate R, S, Tand U, V, W from other wires. The separation should be at least 30 cm
(11.8 inches).

3. For the connection cable for CN2 and CN5, use a metal braided shielded twisted-pair cable
that conforms to UL2464 specifications.

4. When using RS-485, CANopen, DMCNET, or EtherCAT, use the shielded twisted-pair
communication cable to ensure the communication quality.

5. When selecting the wires, refer to Section 3.1.6.

6. Do not use any external capacitor, or it may damage the servo drive.
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3.1.3 Wiring for power supply

There are two methods for wiring the power supply: single-phase and three-phase. The

single-phase wiring is only applicable to models of 1.5 kW or below. In the following diagram,

Power 1 and ALRM_RY_A are normally open contacts, and Power 2 is a normally closed

contact. MC (magnetic contactor) is the power relay and the contact for the main power circuit.

B Wiring method for single-phase power supply (for models of 1.5 kW or below)

1§
-=3=3 MCCB
9
Noise filter Power1  Power 2 MC ALRM_RY_A
1
= 0—m m—o O—E j—o O—
|
|
|
: MC SPD
T
|
|! Servo drive
I R u
|
l S v
|
| T W
I—lC
I—2C
P1
P2
N1
c 24 Voc
@ DO+
Note:
MCCB: molded case circuit breaker ALRM—RY
MC: magnetic contactor
SPD: surge protection device
Power 1: power on DO-
Power 2: power off

ALRM_RY: alarm relay
ALRM_RY_A: normally open contact
of the alarm relay

Note: wire the CN1 connector with the actual DO parameters of each model.
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B Wiring method for three-phase power supply (for all series)

131
-§}?9§} MCCB
Noise filter Power1  Power 2 MC  ALRM_RY A
O 1 i i
|
I'MC
| SPD
|
|
| .
Servo drive
i R u
|
[1]
Il VoS
|
|
II I T W
I'MC
I—lC
I—2C
— P1
—0 P2
. CN1
Note:
MCCB: molded case circuit breaker ) @ DO+ 24 Voc
MC: magnetic contactor
SPD: surge protection device ALRM RY
Power 1: power on -
Power 2: power off
ALRM_RY: alarm relay DO-
ALRM_RY_A: normally open contact

of the alarm relay

Note: wire the CN1 connector with the actual DO parameters of each model.
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Connecting multiple servo drives (in parallel)

Using a common DC Bus can make efficient use of the regenerative energy. For instance,
while one of the axes is decelerating, the regenerative energy can be supplied to other
axes. If you need to connect servo drives of different power levels, only models of similar
power levels can be connected; moreover, each servo drive should connect to a
regenerative resistor (or regenerative unit).

Example: if there is a 400 W servo drive in the current system, you can add servo drives of
the same or different power level which ranges from 200 W to 750 W. This is because the

system can only contain servo drives of up to two different power levels.

TSR
_ 5999 vccee
Y
EMIfilter | power 1 Power 2 MC  ALRM_RY_A
= “—E Z—o
MC i@]
1 SPD
S Me R
|11
| S
|11
i T
LlC
LZC
P1 P3 Regenerative
p2 C resistor
R
S
T
I-1(3
Loc
Note: P1 P3 L4 Regenerative
MCCB: molded case circuit breaker resistor
MC: magnetic contactor P2 C — 1
SPD: surge protection device
Power 1: power on @
Power 2: power off
ALRM_RY: alarm relay
ALRM_RY_A: normally open contact of the alarm relay L
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Wiring

3.1.4 UVW power connector specifications

In addition to the standard quick connectors, Delta also provides IP67 waterproof connectors for

ECM-A3 and ECM-B3 220V F40 - F80 motors.

The (2) and (3) in the following figure show the difference between the military connectors of the
ECM-B3 motors and those of the ECMA / ECMC (old series) motors.

ECM-B3 (F100 - F180)

ECMA /ECMC (F100 - F180)

i

(1) Encoder connector; (2) Brake connector; (3) UVW power connector
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3.1.41

F40 - F80 motors — Power connectors

Motor model

ECM-A3[1-C[21040F[3[4]5]
ECM-A3[1-C[2/0401
ECM-A3[1-C[210602[3]4]5]
ECM-A3[1-C[210604[3]4]5]
ECM-A3[1-C[20804[3]4]5]
ECM-A3[1-C[20807[3]4]5]
ECM-B3[1-C[2/0401
ECM-B3[1-C[210602[3]4]5]
ECM-B3[1-C[210604[3]4]5]
ECM-B3[1-C[20804[3]4]5]
ECM-B3[1-C[20807[3]4]5]
ECM-B3[1-C[20810[3]4]5]

ASDA-A3

UVW connector
T ~N—

| 4]2)

j"]% g
Pin assignment
CASE

U(Red) V (White) W (Black) SROUND | goaker | BRAKE2
(Yellow /
Green)
1 2 3 4 - -
4‘—L

6] 3)

ml [[5]2)

—— A1)
Pin assignment
CASE

U(Red) |V (White) W Black) S OUND | ppakets | BRAKE2®
(Yellow /
Green)
1 2 4 5 3 6

Note:

1. Inthe servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Brake cable colors for
motors with the frame size of 40 - 86 mm: brown and blue.

Connector specifications:

When selecting the wires, refer to Section 3.1.6 for details.

Brand Model name
UvWw Delta ACS3-CAPW1000
Molex 39-01-2041 (case)
39-00-0040 (terminal)
Brand Model name
UVW with brake Delta ACS3-CAPW2000
Molex 39-01-2061 (case)
39-00-0040 (terminal)
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Wiring
Motor model UVW connector
[—
g (@I
3 |
3 Il
ECM-A3I-C2040F[3]4]5] (
ECM-A3[1-C[2/0401[3]4]5] Pin assignment
ECM-A3T-C[206023/2]5] CASE
ECM-A3[L-C[2/0604(3[4]5] U (Red) | V (White) =W (Black) C(;\F(jgv':? BRAKE1 | BRAKE2
ECM-A3T-CI208043/2]5] S
ECM-A3[1-C[2/0807[3]4]5!] 1 2 3 4 - -
ECM-B3[1-C[2]0401 P
[—
ECM-B3(1-C[210602[3/4]5) °z —]
w11l =
ECM-B3[1-C[2J0604[314]5] ‘ ! u fa—
(&)
ECM-B3[1-C[2)0804[3145] (
ECM-B3[1-C[2)0807[314]5] Pin assignment
ECM-B3(T-C[20810[3/4[5 CASE
U(Red) =V (White) W (Black) CROUND | poakers | BRAKEZ®
(Yellow /
Green)
1 2 3 4 5 6

Note:

1. Inthe servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector type,
and [8 represents the special code.

2. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2. Color of brake cable for
motors with the frame size of 40 - 86 mm: brown and blue.

4.  When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

Brand Model name IP rating
uvw Delta ACS3-CNPW1A00 IP67
CHOGORI 23004231-02 IP67

Brand Model name IP rating
UVW with brake Delta ACS3-CNPW2A00 IP67
CHOGORI 23006231-02 IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67 compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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Motor model UVW connector
Cable exit [TH2H31{4]
direction towards (o |y
motor shaft
ECM-B3[1-C[2/0401(3]4]E]
ECM-B3[1-C[2/0602(3]4]E] ]
-
ECM-B3[1-C[2/0604(3]4]E] Cable exit ﬁ
ECM-B3@-C2080434]5) direction towards
encoder
ECM-B3[1-C[2/0807(3]4]E]
ECM-B3[1-C[2/0810(3]4]E]
Pin assignment
CASE
U(Red) | V (White) W Black) | CROUND | graketss | BRAKEZ®®
(Yellow /
Green)
1 2 3 4 A B
Note:

3-14

1. Inthe servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2. Color of brake cable for
motors with the frame size of 40 - 86 mm: brown and blue.

4. When selecting the wires, refer to Section 3.1.6 for details.

5. All bulkhead connectors are with brakes. Do not wire Pin A and Pin B when using the motors without

brakes.

Connector specifications:

UVW with brake Brand Model name IP rating
Bulkhead
connector - Delta ACS3-AFPWSS00 P67
cable exit
direction towards| syUNCHU SC-ACS3-AFPWSS00 P67
motor shaft
Bulkhead
connector - Delta ACS3-ABPWSS00 IP67
cable exit
direction towards| gsyUNCHU SC-ACS3-ABPWSS00 P67
encoder

Note: refer to Section 3.1.7 for the diameter specification of the IP67 compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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3.1.4.2 F100 - F130 motors — Power connectors

Motor model

UVW connector

ECMC-F[21308314
ECMC-CI21010(314]
ECMC-E2113103I4]
ECMC-F[211313[314]
ECMC-E211315[3I4]
ECMC-F[211318[314]
ECMC-E21132003I14]

] 7 )

I

Pin assignment

CASE
GROUND . "
U (Red) V (White) | W (Black) BRAKE1™® | BRAKE2"
(Yellow /
Green)
F | B E G H

Note:

1.

2.
3.

4.

In the servo motor model number, represents the encoder type, represents the brake or

keyway / oil seal type, and [4] represents the shaft diameter and connector type.

motors with the frame size of 100 mm or above: red and black.

Connector specifications:

When selecting the wires, refer to Section 3.1.6 for details.

Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.
The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Color of brake cable for

UVW with brake Brand Model name IP rating
Delta ASD-CAPW1000 IP65
MIL 20-18 SUNCHU CMS3106A-20-18SBI (connector) IP65
PLT WPS3106A-20-18S (connector) P65

WPS3057-12A-R (cable clamp)
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Wiring ASDA-A3
Motor model UVW connector
I -
DO OA
ECM-B3[1-C[211010(3/4/5] L] Co o8B
ECM-B3[1-C[211015[3/4/5]
ECM-B3[1-C[211020(3/4/5]
—
ECM-B3[1-E[211310[3]4]5] ]
ECM-B3[1-E[211315[3]4]5] & )
ECM-B3[1-E[2113203]4]5] :7|
ECM-B3[1-F[211308[3]4]5] . .
Pin assignment
ECM-B3[1-F[2]1313[3/4]5] CASE
ECM-B3[-F2131830415] U(Red) |V (White) W (Black) CROUND BRAKEZ®
(Yellow /
Green)
A B C D 2

Note:

1. In the servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4. When selecting the wires, refer to Section 3.1.6 for details. For the wiring instructions of IP67

3-16

connectors, refer to Section 3.1.7.

Connector specifications:

uvw Brand Model name IP rating

Delta ACS3-CAPWA000 IP67
MIL 18-10S

SUNCHU CMS3106A18-10SBI (connector & compression ring) IP67

Brake Brand Model name IP rating
Delta ACS3-CABRA0O0O IP67
CMV1-28 DDK CM1V1-SP2S-M1 IP67
SUNCHU SC-CMV1-SP02C IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67 compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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Motor model

ECM-B3[1-C[211010[3/4[5]
ECM-B3[1-C[211015[3/4[5]
ECM-B3[1-C[211020[3/45]
ECM-B3[1-E[213103]4]5]
ECM-B3[1-E[213153]4]5]
ECM-B3[1-E[213203]4]5]
ECM-B3[1-F[211308[3/4[5]
ECM-B3[1-F[211313[3/4[5]
ECM-B3[1-F[211318[3/4[5]

UVW connector

P .
-
DO OA
Co oB
‘

=

Pin assignment

CASE

U(Red)  V (White) W (Black) CROUND | grakers | RAKEZ®
(Yellow /
Green)

A B C D 1 2

Note:

1. Inthe servo motor model name, [ represents the motor inertia, 2/ 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. Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

uvw Brand Model name IP rating

Delta ACS3-CRPWAO000 IP67
MIL 18-10S

SUNCHU CMS3108A18-10SBlI (connector & compression ring) IP67

Brake Brand Model name IP rating
Delta ACS3-CRBRAO000 IP67
CMV1-28 DDK CMV1-AP2S-M1 IP67
SUNCHU SC-CMV1-AP02C IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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3.1.4.3 F180 4.5 kW (or below) motors — Power connectors

Motor model UVW connector

] 7 )

)

Recommended brand Model number of the UVW end
ECMC-E[211820(314]
Delta ASD-CAPW2000
ECMC-E[211830(314)
SUNCHU CMS3106A24-11SBI (connector &
ECMC-F[211830(3]4] compression ring)
PLT WPS3106A24-11S-R (connector)
WPS3057-16A-R (cable clamp)
Pin assignment
CASE
U(Red)  V (White) W (Black) S OUND ' prakets | BRAKEZ®
(Yellow /
Green)
D E F G A B

Note:

1. Inthe servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4.  When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

UVW with brake Brand Model name IP rating
Delta ASD-CAPW2000 IP65
MIL 24-11S SUNCHU CMS3106A24-11SBI (connector & compression ring) IP65

WPS3106A24-11S-R (connector)

PLT IP65

WPS3057-16A-R (cable clamp)

Note: refer to Section 3.1.7. for the diameter specification of the IP65-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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Motor model

ECM-B3[1-E[2]1820[3/4]5]
ECM-B3[1-F[2/1830[314I5]
ECM-B3[1-F[211845[3[4]5]

UVW connector

DO OA
CO OB
Pin assignment
CASE
U(Red) |V (White) W (Black) CROUND ' prakEr® | BRAKEZ®
(Yellow /
Green)
A B C D 1 2

Note:

1. In the servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4.  When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

uvw Brand Model name IP rating

Delta ACS3-CAPWCO000 IP67
MIL 22-22S

SUNCHU CMS3106A22-22SBI (connector & compression ring) IP67

Brake Brand Model name IP rating
Delta ACS3-CABRA000O P67
CMV1-28 DDK CM1V1-SP2S-M1 P67
SUNCHU SC-CMV1-SP02C P67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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Motor model UVW connector
h -
DO OA
CO OB
P
ECM-B3[1-E[2]1820(3]4]5] Q
ECM-B3[1-F[2]1830[3]4]5] r
ECM-B3[1-F[211845[3]4]5] {
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | grakers | RAKEZ®
(Yellow /
Green)
A B C D 1 2
Note:

1. Inthe servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Voc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

uvw Brand Model name IP rating

Delta ACS3-CRPWCO000 IP67
MIL 22-22S

SUNCHU CMS3108A22-22SBI (connector & compression ring) P67

Brake Brand Model name IP rating
Delta ACS3-CRBRAO000 IP67
CMV1-28 DDK CMV1-AP2S-M1 IP67
SUNCHU SC-CMV1-AP02C IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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3.1.4.4 F180 5.5 kW (or above) & F220 motors — Power connectors

Motor model

UVW connector

ECM-B3[1-F[2]1855(3]4]5]
ECM-B3[1-F[2]1875(3]4]5]
ECM-B3[1-F[21221B[3][4]5]
ECM-B3[1-F[21221F[3]4]5]

h [
DO OA
cCO OB
Y
— —— 4
£ El
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | grakers | RAKEZ®
(Yellow /
Green)
A B C D 2

Note:

1. Inthe servo motor model name, [ represents the motor inertia, 2] 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. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKE2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

uvw Brand Model name IP rating
Delta ACS3-CAPWEO000 IP42
MIL 32-17S SUNCHU CMS3106A32-17S (connector & compression ring) 1P42

WPS3106A32-17S-R (connector)

PLT AMS3057-20A-R (cable clamp) IPes

Brake Brand Model name IP rating
Delta ACS3-CABRA00O IP67
CMV1-28 DDK CM1V1-SP2S-M1 IP67
SUNCHU SC-CMV1-SP02C IP67

Note: refer to Section 3.1.7 for the diameter specification of the to IP67- and IP42-compliant Delta

connectors. For connector specification of other brands, contact the manufacturers.
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Motor model UVW connector
ECM-B3[1-F[2]1855([3]4][5] =
ECM-B3[I-F[218753[4]5] =
ECM-B3[1-F(21221B[3/2]5] =
ECM-B3[1-F2221F 45| = r
m‘ N~
Pin assignment
CASE
U (Red) | V (White) | W (Black) GROUND BRAKE2"
(Yellow /
Green)
A B (o} D 2
Note:

3-22

1. In the servo motor model name, represents the motor inertia, 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. Power supply for the brake is 24 Vpc. Do not share the same power supply with control signals.

3. The brake coil has no polarity. Its pin symbols are BRAKE1 and BRAKEZ2. Color of brake cable for
motors with the frame size of 100 mm or above: red and black.

4. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

uvw Brand Model name IP rating

Delta ACS3-CRPWEOQ00 IP42
MIL 32-17S

SUNCHU CMS3108A32-17S (connector & compression ring) IP42

Brake Brand Model name IP rating
Delta ACS3-CRBRA000 IP67
CMV1-2S DDK CMV1-AP2S-M1 IP67
SUNCHU SC-CMV1-AP02C IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67- and IP42-compliant Delta

connectors. For connector specification of other brands, contact the manufacturers.
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3.1.5 Encoder cable and connector specifications

In addition to the standard quick connectors, Delta also provides IP67 waterproof connectors for
ECM-A3 and ECM-B3 220V F40 - F80 motors.

3.1.5.1 F40 - F80 motors — Encoder connectors

Encoder connection (Diagram 1): Quick connector

i

I

[o]

[

\\
(1)

(1) CN2 connector; (2) Quick connector (female)

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to
scale. The specification is subject to change depending on the selected servo drive and motor
models.

Motor model Quick connector (female)
ECM-A3[1-C[2J040F(3]4]5]

ECM-A3[1-C[2]0401

> ——r—
ECM-A3[1-C[200602[3145] A—1 i
ECM-A3T-CI2060431419 ( [ 451061 [T

7
ECM-A3(L-C[21080434/5) 4|——‘/_ ,@L

ECM-A3[1-C[2]0807(3145]
ECM-B3[1-C[2/0401

Recommended Model name
ECM-B3[1-C[20602[314]5] brand
ECM-B3@-C[20604345] Delta ACS3-CAEN0000

ECM-B3[1-C[210804[31[4]5]
1-172161-9 or 172161-1 (case)
ECM-B3[1-C[2l0807(3I4l5] TE Connectivity 170359-1 (tin-plated terminal)
170359-3 (gold-plated terminal)
ECM-B3[1-C[210810[31[4]5]

Note:

1. Inthe servo motor model name, represents the motor inertia, 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. We recommend using the connector with tin-plated terminals since the connector of the encoder cable
from the servo motor side is also tin-plated.

3. When selecting the wires, refer to Section 3.1.6 for details.
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Specifications and pin assignment of the quick connector for the A3 / B3 incremental

encoder
r
1] | =
Sl JJ ©
| L
L
Model name -
mm inch
ACS3-CAELI0103 3000 + 50 118+ 2
ACS3-CAELJ0105 5000 + 50 197 + 2
ACS3-CAELI0110 10000 £+ 100 394 +4
ACS3-CAEL10120 20000 £+ 100 787 +4

Note: select cables according to the [ in the model number. F represents flexible cables and N
represents standard cables.

Quick connector for the encoder

(female) (male)
A3 servo — Motor
drive @ encoder
L
_ -
View from this side View from this side
1 2 3 3 2 1
White Reserved | Reserved Reserved | Reserved White
T+ T+
4 5 6 6 5 4
Wh't.?_/Red Reserved | Reserved Reserved | Reserved Wh't.?_/Red
7 8 9 9 8 7
Brown Blue . . Blue Brown
DC+5V GND Shield Shield GND DC+5V

Note: the wire colors of the servo drive are for reference only. Refer to the actual servo drive.

A3 servo drive . . Motor encoder

To directly connect the wires without using the connectors, number the wires of the servo drive
encoder cable in sequence, and then connect them to the wires of the motor encoder cable. For
example, connect wire No. 1 of the servo drive encoder cable to wire No. 1 of the motor

encoder cable, and so on.
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Specifications and pin assignment of the quick connector for the A3 / B3 absolute

encoder

r

I /S e I

J) ©

| L
L
Model name .
mm inch

ACS3-CAELI0103 3000 + 50 118 +2
ACS3-CAELJ0105 5000 + 50 197 £ 2
ACS3-CAEL 0110 10000 + 100 394 +4
ACS3-CAE[ 0120 20000 + 100 787 £4

Note: select cables according to the [ in the model name. B represents flexible cables and A represents
standard cables.

Connection method:
Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Battery box
CN2 connector ' Quick connector
Servo A
drive Motor
Quick connector for the encoder
(Female) (Male)
A3 servo yd S, [y — Motor
drive @ encoder
L
—_ -
View from this side View from this side

1 2 3 3 2 1

White Red Black White
T+ BAT+ Reserved Reserved BAT+ T+
4 5 6 6 5 4
White/Red Black Reserved Reserved Black/Red | White/Red

T- BAT- BAT- T-

7 8 9 9 8 7
Brown Blue . . Blue Brown
DC+5V GND Shield Shield GND DC+5V

Note: the wire colors of the servo drive are for reference only. Refer to the actual servo drive.
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Encoder connection (Diagram 2): IP67 waterproof connectors for ECM-A3 / B3 motors

I I~
ket | B
o [@ g F
M | &
I T i)
&l a]]

(1) CN2 connector; (2) CHOGORI connector

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to

scale. The specification is subject to change depending on the selected servo drive and motor

models.

Motor model

CHOGORI connector

ECM-A3[1l-C[21040F[3]4]5]
ECM-A3[1}-C[2/0401
ECM-A3[1}-C[2/0602(3][4][5]
ECM-A3[1}-C[2/0604(3][4][5]
ECM-A3[1}-C[2/0804(3][4][5]
ECM-A3[1}-C[20807(3][4][5]
ECM-B3[1-C[2J0401
ECM-B3[1-C[2J0602(345]
ECM-B3[1-C[2J0604[345]
ECM-B3[1-C[2J0804[345]
ECM-B3[1-C[2J0807(345]
ECM-B3[1-C[20810[3/45]

«ﬁo o

[

Note:

1. Inthe servo motor model name, represents the motor inertia, 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. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

A3/ B3 encoder Brand Model nhame IP rating
IP67 waterproof Delta ACS3-CNEN2A00 IP67
ConEBil CHOGORI 22008231-01 IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.



ASDA-A3 Wiring

Specifications and pin assignment of the IP67 waterproof connector for the A3 / B3
incremental encoder

Na—
N
LI

—
L
—
I

- L —
L
Model name Connector -
mm inch
ACS3-CAE[]1103 22008231-01 3000 + 50 118+ 2
ACS3-CAE[]1105 22008231-01 5000 + 50 197 +2
ACS3-CAE[ 1110 22008231-01 10000 + 100 394 +4
ACS3-CAE[]1120 22008231-01 20000 + 100 787 +4

Note: select cables according to the [ in the model number. F represents flexible cables and N
represents standard cables.

IP67 waterproof connector
CN2 connector

(GD)
) [ | DL/:I 3 --- Servo drive

Va
Yo

[ ]
® =
«o 3
[ 2
Q
Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 GND Blue
4 DC+5V Brown
56,7 - -
8 Shield -
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Wiring ASDA-A3

Specifications and pin assignment of the IP67 waterproof connector for the A3 / B3
absolute encoder

& =
— 24
) fon %
T 7 = '
5 L J
L
Model name Connector -
mm inch
ACS3-CAE[]1103 22008231-01 3000 £ 50 118+ 2
ACS3-CAE[]1105 22008231-01 5000 £ 50 197 +£2
ACS3-CAEL1110 22008231-01 10000 £ 100 394 +4
ACS3-CAE[ 11120 22008231-01 20000 + 100 787+ 4

Note: select cables according to the [ in the model name. B represents flexible cables and A represents
standard cables.

Connection method:
Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Battery box
IP67 waterproof connector i

CN2 connector

.
«e?
\ £
Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 GND Blue
4 DC+5V Brown
5 BAT- Black
6 BAT+ Red
7 — —
8 Shield —

Note: if using an incremental encoder cable, connecting BAT+ and BAT- is not required.
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Encoder connection (Diagram 3): bulkhead connector

v V\
o VJ\ m}o
— E]I m
o I
5
d ‘{ J.{J J
g Whﬁ
P |

(1) CN2 connector; (2) Bulkhead connector (cable exit direction towards motor shaft)

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to
scale. The specification is subject to change depending on the selected servo drive and motor

models.
Motor model Bulkhead connector
4321
HES=51
Cable exit direction EIEIE
towards motor shaft 765
ECM-B3[1l-C[210401
ECM-B3[1-C[210602(3]4]5]
ECM-B3[1-C[2/0604(3]4]5] - [E 567
ECM-B3(I-C[208043/4]5)
Cable exit direction - |I|E'E'|I|

ECM-B3[1l-C[210807(314]5] towards encoder
ECM-B3[1-C[20810[3]4]5]

IIIIIll 1234

Brand Model name
Delta ACS3-AFEASAQ0
SUNCHU SC-ACS3-AFEASA00

Note:

1. Inthe servo motor model name, represents the motor inertia, 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. We recommend using the connector with gold-plated terminals since the connector of the encoder
cable from the servo motor side is also gold-plated.

3. For the detailed pin assignment, refer to Section 3.5.
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3.1.5.2 F100 - F180 ECMC motors — Encoder connectors

—
—
—7

[[e]

[

(1)
(1) CN2 connector; (2) Military connector
Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to

scale. The specification is subject to change depending on the selected servo drive and motor
models.

Motor model Military connector
ECMC-F[211308[314]

ECMC-CI2]1010(314]
ECMC-E[211310(3]4]

ECMC-F[211313(314]

ECMC-E[211315[3]4]

ECMC-F[2]1318(314]

ECMC-E[211320(3]4]

ECMC-E[211820(3]4]
ECMC-E[211830(3]4]
ECMC-F[2]1830[3]4]

Connector specifications:

ECMC encoder Brand Model name IP rating

SUNCHU CMS3106A-20-29SBI (connector) IP65

L 20 2 WPS3106A-20-29S (connector)

PLT WPS3057-12A-R (cable clamp)

IP65
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Wiring

Specifications and pin assignment of the military connector for the ECMC incremental

encoder

J)
L
L
Model name Connector
mm ‘ inch
ACS3-CAEL13003 3106A-20-29S 3000 + 50 118+ 2
ACS3-CAELI3005 3106A-20-29S 5000 + 50 197 + 2
ACS3-CAEL]3010 3106A-20-29S 10000 + 100 394 +4
ACS3-CAEL13020 3106A-20-29S 20000 + 100 787 4

Note: select cables according to the [ in the model number. N represents standard cables and F

represents flexible cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Military connector

___________________

CN2 connector

1 1
1 1
1
b guet -
Motor ----- T = rive
! o
! !
1\
N/

Pin No. Terminal Color
A T+ White
B T- White/Red
S DC+5V Brown
R GND Blue
L Shield _

C,D,E,FGH JKMN,PT
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encoder

—

d
—

Specifications and pin assignment of the military connector for the ECMC absolute

Model nhame Connector .
mm inch
ACS3-CAELI3003 3106A-20-29S 3000 + 50 118+ 2
ACS3-CAEL 3005 3106A-20-29S 5000 + 50 197 +2
ACS3-CAEL 3010 3106A-20-29S 10000 + 100 394 +4
ACS3-CAE[ 13020 3106A-20-29S 20000 + 100 787+ 4

Connection method:

Military connector

Battery box

CN2 connector

Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Note: select cables according to the [ in the model name. B represents flexible cables and A represents
standard cables.

i Servo
i : drive
Pin No. Terminal Color

A T+ White

B T- White/Red
C BAT+ Red

D BAT- Black

S DC+5V Brown
R GND Blue

L Shield -

E,FGH JKMNPT

Note: if using an incremental encoder cable, connecting BAT+ and BAT- is not required.



ASDA-A3 Wiring

3.1.5.3 F100 - F220 ECM-B3 motors — Encoder connectors

\
B
.ol |2

=

I

(1) CN2 connector; (2) Military connector

Note: the diagram shows the connection between the servo drive and the encoder, and it is not drawn to
scale. The specification is subject to change depending on the selected servo drive and motor
models.

Motor model Military connector

ECM-B3[1-Cl[2]1010(3]4]5]
ECM-B3[1-C[2]1015[3]4][5]
ECM-B3[1}-C[2]1020(3]4][5]
ECM-B3[1}-E[2]1310(3/4[5]
ECM-B3[1}-E[2]1315(3]4[5]
ECM-B3[1-E[2]1320(3]4]5]
ECM-B3[1-F[2]1308[3/4]5]
ECM-B3[1-F[2]1313(3/4]5]
ECM-B3[1-F[2]1318[3]4]5]
ECM-B3[1-E[2]1820(3]4]5]
ECM-B3[1-F[2]1830(3/4]5]

ECM-B3[1}-F[211845
ECM-B3[1}-F[2]1855[3]4][5]
ECM-B3[1}-F[2]1875[3]4][5]
ECM-B3[1-F[21221B[3]4]5]
ECM-B3[1}-F[2]221F[3[4]5]

[T
F

Note:

1. In the servo motor model name, represents the motor inertia, 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. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

B3 encoder Brand Model name IP rating
Delta ACS3-CAENAQ00 IP67
CMV1-SP10S DDK CMV1-SP10S-M1 P67
SUNCHU SC-CMV1-SP10C IP67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.
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Motor model

Military connector

ECM-B3[1}-C[2]1010[3][4][5]
ECM-B3[1-C[2]1015[3]4]5]
ECM-B3[1-C[2]1020(3]4]5]
ECM-B3[1-E[2/1310[3]4]5]
ECM-B3[1}-E[2]1315(34[5]
ECM-B3[1-E[2]1320(3]4]5]
ECM-B3[1}-F[2]1308[3]4][5]
ECM-B3[1}-F[211313(3][4][5]
ECM-B3[1}-F[211318
ECM-B3[1}-E[2]1820(34/5]
ECM-B3[1}-F[2]1830(3][4][5]
ECM-B3[1}-F(211845[3][4][5]
ECM-B3[1-F[2]1855(3]4]5]
ECM-B3[1-F[2]1875[3]4]5]
ECM-B3[1-F[21221B(3]4]5]
ECM-B3[1l-F[21221F[3]4]5]

Note:

1. In the servo motor model name, represents the motor inertia, 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. When selecting the wires, refer to Section 3.1.6 for details.

Connector specifications:

B3 encoder Brand Model name IP rating
Delta ACS3-CRENA000 P67
CMV1-AP10S DDK CMV1-AP10S-M1 IP67
SUNCHU SC-CMV1-AP10C P67

Note: refer to Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.



ASDA-A3

Wiring

Specifications and pin assignment of the IP67 waterproof military connector for the B3

incremental encoder

i S
! |
L
Model name Connector -
mm inch

ACS3-CAELIA103 CMV1-SP10S 3000 + 50 118+2
ACS3-CAELIA105 CMV1-SP10S 5000 + 50 197 + 2
ACS3-CAELJA110 CMV1-SP10S 10000 + 100 394+4
ACS3-CAELIA120 CMV1-SP10S 20000 + 100 787 +4

Note: select cables according to the [ in the model number. F represents flexible cables and N

represents standard cables.

Military connector

(I,
F

CN2 connector

L E ---- Servo drive

Pin No. Terminal Color
1 T+ White
2 T- White/Red

3 — —

4 DC+5V Brown
5,6,7,8 - -

9 GND Blue

10 Shield -
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Wiring ASDA-A3

Specifications and pin assignment of the IP67 waterproof military connector for the B3

absolute encoder

i /\— k

Model name Connector o - inch
ACS3-CAELIA103 CMV1-SP10S 3000 + 50 1812
ACS3-CAELIA105 CMV1-SP10S 5000 + 50 197 +£2
ACS3-CAE[JA110 CMV1-SP10S 10000 £ 100 394 +4
ACS3-CAELIA120 CMV1-SP10S 20000 + 100 787+ 4

Note: select cables according to the [] in the model name. B represents flexible cables and A represents
standard cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Military connector Batter:y box

CN2 connector

? Servo drive

= —
=L
Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 — —
4 DC+5V Brown
5 BAT- Black
6 BAT+ Red
7,8 - -
9 GND Blue
10 Shield -
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ASDA-A3 Wiring

Specifications and pin assignment of the IP67 waterproof military connector for the B3

incremental encoder

L@@
=
=
O —Gg— /
T
L )
L
Model name Connector -
mm inch
ACS3-CRE[JA103 CMV1-AP10S 3000 + 50 118+2
ACS3-CRE[JA105 CMV1-AP10S 5000 + 50 197 +2
ACS3-CRELIA110 CMV1-AP10S 10000 + 100 394+4
ACS3-CRE[JA120 CMV1-AP10S 20000 + 100 787 +4

Note: select cables according to the [ in the model number. F represents flexible cables and N
represents standard cables.

Military connector

CNZ2 connector

(GO
] [j:j 3 ---- Servo drive
\ —

[T

b~
Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 — —
4 DC+5V Brown
56,7,8 - -
9 GND Blue
10 Shield -
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Wiring ASDA-A3

Specifications and pin assignment of the IP67 waterproof military connector for the B3
absolute encoder

LT—&@@—)

B n
T —Go—

| L |
L
Model name Connector .
mm ‘ inch

ACS3-CRELIA103 CMV1-AP10S 3000 + 50 118+ 2
ACS3-CRE[LIA105 CMV1-AP10S 5000 + 50 197 £ 2
ACS3-CRELIA110 CMV1-AP10S 10000 + 100 394 +4
ACS3-CRE[A120 CMV1-AP10S 20000 + 100 787+ 4

Note: select cables according to the [ in the model name. B represents flexible cables and A represents
standard cables.

Connection method:

Caution Follow these instructions when wiring. Incorrect wiring may cause battery explosion.

Military connector Batte;ry box

CN2 connector

;@ ---- Servo drive

Motor -----

Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 — —

4 DC+5V Brown

5 BAT- Black

6 BAT+ Red
7,8 - -

9 GND Blue

10 Shield -
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3.1.6 Wire selection
3.1.6.1 Wire diameters and terminals / ferrules

The recommended wire for connectors and signal wiring for the servo drive as listed in the
following tables:
B For the terminal blocks on 3 kW (or below) models, use wire ferrules (end cord insulated
terminals).
For the screw terminal blocks on 4.5 kW (or above) models, use ring terminals.
The suggested brand in the following table is K.S. Terminals Inc. Refer to Sections 3.1.6.2

and 3.1.6.3 for the suitable ferrule / terminal specifications.

Lic, L2c R, S, T, P1, P2 uVv,w P3,D,C, ©
S elive ee Wire Wire Wire Wire Wire Wire Wire Wire
diameter ferrule diameter™ote 6 ferrule diameter ferrule diameter ferrule
1.3 mm? 0.2 mm? 0.82 mm? 2.1 mm?
ASD-A3-0121-[2] E1512 ) - E1012 )y E2512
24 AWG) (18 AWG) (14 AWG)
(16 AWG) (
2 0.82 mm? 2.1 mm?
A3-0221-12 13mm? | py5pp | 03mMm ; E1012 ' E2512
ASD-A3-0221 (15 AWG) (22 AWG) (18 AWG) (14 AWG)
1.3 mm2 0.5 mm?2 0.82 mm? 2.1 mm?
-A3- -2 E1512 . E0512 E1012 ) E2512
ASD-A3-0421 (16 AWG) (20 AWG) (18 AWG) (14 AWG)
1.3 mm2 1.3 mm2 0.82 mm? 2.1 mm?
-A3- -2 E1512 E1512 E1012 E2512
ASD-A3-0721 (16 AWG) (16 AWG) (18 AWG) (14 AWG)
1.3 mm? 2.1 mm? 1.3 mm? 2.1 mm?
-A3- 2] E1512 E2512 E1512 E2512
ASD-A3-1021-[2] (16 AWG) (14 AWG) (16 AWG) (14 AWG)
1.3 mm? 2.1 mm?2 1.3 mm? 2.1 mm?
-A3- 2] E1512 ) E2512 E1512 ) E2512
ASD-A3-1521-(2 (16 AWG) (14 AWG) (16 AWG) (14 AWG)
1.3 mm? 2.1 mm? 3.3 mm?2 2.1 mm?2
-A3- -2 ) )
ASD-A3-2021 (16 AWG) E1512 (14 AWG) E2512 (12 AWG) E4012 (14 AWG) E2512
1.3 mm? 2.1 mm2 5.3 mm? 2.1 mm?
-A3- 2] E1512 . E2512 E6012 ) E2512
ASD-A3-3021-2] (16 AWG) (14 AWG) (10 AWG) (14 AWG)
Lic, Lac R, S, T, P1,P2 U, v, w P3,D,C, ©
S i et Wire Ring Wire Ring Wire Ring Wire Ring
diameter terminal diameter terminal diameter terminal diameter terminal
1.3 mm? 2 8.4 mm? 5.3 mm?
ASD-A3-4523-2] mm RVBL2-4 (?63 A”Jv"é) RVBSS4 | o Avmvg) RVBS8-4 | 10awg) = RVBS84
(16 AWG)
1.3 mm2 5.3 mm? 8.4 mm? 8.4 mm?
ASD—A3—5523— (16 AWG) RVBL2-4 (10 AWG) RVBS5-4 (8 AWG) RVBS8-4 (8 AWG) RVBS8-4
1.3 mm? 8.4 mm? 13.3 mm? 8.4 mm?
-A3- 12 RVBL2-4 RVBS8-4 - RVBS8-4
ASD-A3-7523 (16 AWG) (8AWG) (6 AWG) (8AWG)
1.3 mm? 13.3 mm? 13.3 mm? 13.3 mm?
-A3- -2 - - - -
ASD-A3-1B23 sawe) | VB 6 awg) (6 AWG) (6 AWG)
1.3 mm? 21.2 mm? 21.2 mm? 21.2 mm?
-A3- -2 RVB2-7 RVBS22-6 RVBS22-6 RVBS22-6
ASD-A3-1F23 (16 AWG) (4AWG) (4AWG) (4 AWG)

Note:

1. Inthe servo drive model name, represents the model type.

The shield should connect to the © phase of the ground terminal.

When wiring, use the wires suggested in this section to avoid danger.

Choose the suitable terminals that comply with the wiring specifications. Use a crimping tool to
properly crimp the terminals / ferrules and wires.

Do not use bare wires for wiring, or the loose wires may cause accidents.

The wire gauge of R, S, T for 100 W to 3 kW servo drives can be up to 14 AWG. Refer to Section
3.1.6.2 for the wire diameters specifications applicable to the wire ferrule.

PON

o o
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Wire diameters for the attached terminals of Delta connectors

The following table shows the Delta connectors with terminals attached and the applicable wire
diameters. Refer to the actual product specification when wiring.

Connector Applicable wire diameters for the attached terminals
ACS3-CAPW1000 AWGH#24 - #18 (0.2 mm? - 0.82 mm?)
ACS3-CAPW2000 AWGH#24 - #18 (0.2 mm? - 0.82 mm?)
ACS3-CAEN0000 AWGH#26 - #22 (0.128 mm? - 0.324 mm?)

ACS3-AFPWSS00 UVW: AWGH#20 - #18 (0.5 mm2 - 0.82 mm?)
ACS3.ABPWSS00 Brake: AWGH#26 - #22 (0.128 mm? - 0.324 mm?)

ACS3-AFEASA00 AWGH#26 - #22 (0.128 mm? - 0.324 mm?)

3.1.6.2 Crimping the wire ferrules
100 W - 3 kW servo drives — Dimensions of wire ferrules

Wire ferrules: Recommended crimping tool

(Delta part number: 3150165700):

Dimensions of wire ferrules:

No doubling
24AVG 0.2mn’
| &

16AWG 13mm’
i &

< 1.7mmJ_ EEEEEH

|_|_|_|_|_L|
12mm 12mm

22AWG 0.3mm” 14AVG 2.1nm?
¢ 08mi— Eoren | & ( 2emi— Eorerm i &
12mm 12mm
20AWG Srn’ 33mm’
< 1mm : FEEEEH | %/_U ¢ 8.8mm: FECEEH i — &
12mm 12mm
18AWG 0.82mn° 10 AWG 53mn’
¢ I.Emm_|J: ==m==s | & ¢ 35mi— creor &
: |
12mm 12mm
Doubling
20AWG  — 05mn’ 24MVG 0.2nm”
<8.3mm':: :I Z’_ 1.3’ <2.3mm# ::I %O.%mmz
12mm 6AWG 12mm 16AWG

[e.8]

16AVG  — 13mm’ 2PAVG 0.3mn’?
<2.3mmJ_1: :: - L3nn’ <2.3mm_iJ: ::I %U.Bamm’
12mm 16AWG 12mm 16AWG
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ASDA-A3 Wiring

100 W - 3 kW servo drives — Crimping for wire ferrules

B Use a ferrule with the barrel length of 12 mm (0.47 inches) and the wires of corresponding
specifications for the drives. If the barrel length is shorter than 12 mm, the wire may fall off
and cause danger.

Use a ferrule crimper to properly crimp the barrel and wires.

Do not use bare wires for wiring, or the loose wires may cause accidents.

> 15 mm
‘ > Step 1: cut through the insulation layer to

expose the lead wire for more than 15 mm
(0.59 inches).

‘ 12 mm

g Step 2: insert the wire into the ferrule.

Step 3: use a ferrule crimper to crimp the

I:I:l:l barrel. Cut off the exposed lead wire; the
remaining length of the exposed wire should

be shorter than 0.5 mm (0.02 inches).
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3.1.6.3 Screw terminal block dimensions / screw and tightening torque
specifications

Screw terminal block dimensions

X1
X2 /
] [T ]l ]l [T ] |
i——n——dn——p——n——n——n
U U U U U U /
||| om0 {{yamny )| pamm] || om—m0 | o
L] L] L] L] L] LI/
X1 mm (inch) / X2 mm (inch)
Servo drive
Lic, Loc R, ST P1, P2 uVv,w P3,D,C, ©

ASD-A3-4523-12]

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

ASD-A3-5523-[2]

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

11 (0.43) / 12 (0.47)

10 (0.39) / 11 (0.43)

ASD-A3-7523-[2

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

11 (0.43) / 12 (0.47)

10 (0.39) / 11 (0.43)

ASD-A3-1B23-[2]

11 (0.43) / 12 (0.47)

11 (0.43) / 12 (0.47)

11 (0.43) / 12 (0.47)

12 (0.47)/ 13 (0.51)

11 (0.43) / 12 (0.47)

ASD-A3-1F23-[2]

13 (0.51) / 14 (0.55)

13 (0.51) / 14 (0.55)

17 (0.67) /18 (0.71)

17 (0.67) /18 (0.71)

P3, C:

13 (0.51) /14 (0.55)
©:

17 (0.67) /18 (0.71)

Note: in the servo drive model name, represents the the model type.

Screw specification and tightening torque

. Screw specification and tightening torque (kgf-cm)
Servo drive model
Lic, Lac R, S, T, P1, P2 u,Vv,w P3,D,C, O Ground screw ©
ASD-A3-0121-[2]
to - - - - - - - -
ASD-A3-3023-12]
ASD-A3-4523-12]
M4 12-14
ASD-A3-5523-[2] M4 10
M4 10 M4 10 M4 10
ASD-A3-7523-12]
ASD-A3-1B23-[2]
M6 25
ASD-A3-1F23-2] M6 25 M6 25 M6 25 M5 22-24
Note: in the servo drive model name, represents the the model type.
Tightening torque (kgf-cm)
CN1 | CN5
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Wiring

3.1.6.4 Encoder cable specifications

ltem Standard cable Flexible cable
ACS3-CAEN01XX ACS3-CAEF01XX
ACS3-CAEA01XX ACS3-CAEBO1XX
ACS3-CAEN11XX ACS3-CAEF11XX
ACS3-CAEA11XX ACS3-CAEB11XX
Model name
ACS3-CAENA1XX ACS3-CAEFA1XX
ACS3-CAEAA1TXX ACS3-CAEBA1XX
ACS3-CRENA1XX ACS3-CREFA1XX
ACS3-CREAA1XX ACS3-CREBA1XX
Specification UL2464 (Temp. rating: 80°C / 176°F) UL2464 (Temp. rating: 80°C / 176°F)
- 2 - 2
DC+5V / GND AWG#22-2C (0.3 mm?) AWG#22-2C (0.3 mm?)
Outer diameter of insulated wire: ®1.3 mm Outer diameter of insulated wire: ®1.3 mm
T+/T- AWG#24-2P (0.2 mm?) AWG#24-2P (0.2 mm?)
Outer diameter of insulated wire: ®1.1 mm Outer diameter of insulated wire: ®1.1 mm
Cable outer diameter ®7 mm
Max. wiring length 20m

Standard length
provided by Delta

L=3m,5m,10m, 20 m

ltem Standard cable Flexible cable
ACS3-AFEASIXX ACS3-AFERSIXX
ACS3-ABEASIXX ACS3-ABERSIXX
Model name
ACS3-AFEASAXX ACS3-AFERSAXX
ACS3-ABEASAXX ACS3-ABERSAXX
Specification UL20276 (Temp. rating: 80°C / 176°F) | UL20276 (Temp. rating: 80°C / 176°F)
- 2 _ 2
DC+5V / GND AWG#22-2C (0.3 mm?) AWG#22-2C (0.3 mm?)
Outer diameter of insulated wire: ®1.3 mm Outer diameter of insulated wire: ®1.3 mm
T+/T- AWG#26-2P (0.128 mm?) AWG#26-2P (0.128 mm?)
Outer diameter of insulated wire: ®1.1 mm QOuter diameter of insulated wire: ®1.1 mm
Cable outer diameter ®5.8 - 6.2 mm
Max. wiring length 20m

Standard length
provided by Delta

L=3m,5m,10 m, 20 m

Note:

1. Use a shielded twisted-pair cable to reduce the noise interference.

2. The shield should connect to the @ phase of the ground terminal.
3. When wiring, use the wires suggested in this section to avoid danger.
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3.1.6.5 Power cable specifications
Motor frame: F40 - F80

220V series:
ltem Standard cable Flexible cable
ACS3-CAPW11XX ACS3-CAPF11XX
Model name ACS3-CAPW21XX ACS3-CAPF21XX
ACS3-CAPW51XX ACS3-CAPF51XX
ACS3-CAPWGB1XX ACS3-CAPF61XX
Specification UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#18-4C (0.82 mm?) AWG#18-4C (0.82 mm?)
UVW wire Outer diameter of insulated wire: 2.1 mm Outer diameter of insulated wire: ®2.1 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
AWG#22-2C (0.3 mm?) AWG#22-2C (0.3 mm?)
Brake wire Outer diameter of insulated wire: ®1.6 mm Outer diameter of insulated wire: ®1.6 mm

Voltage rating: 600 Vac

Voltage rating: 600 Vac

Cable outer diameter

Power cable w/o brake: ®7.7 mm; power cable with brake: ©8.6 mm

Max. wiring length

20m

Standard length
provided by Delta

L=3m,5m,10 m, 20 m

Item Standard cable Flexible cable
Model name ACS3-AFPWSRXX ACS3-AFPRSRXX
ACS3-AFPWSSXX ACS3-AFPRSSXX
Specification UL2517 (Temp. rating: 105°C / 221°F) | UL2517 (Temp. rating: 105°C / 221°F)
AWG#20-4C (0.5 mm3) AWG#20-4C (0.5 mm?)
UVW wire Outer diameter of insulated wire: 1.8 mm | Outer diameter of insulated wire: ®1.8 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac
AWG#24-2C (0.2 mm?) AWGH#24-2C (0.2 mm?)
Brake wire Outer diameter of insulated wire: ®1.2 mm | Outer diameter of insulated wire: ®1.2 mm

Voltage rating: 300 Vac

Voltage rating: 300 Vac

Cable outer diameter

©6.0 - 6.8 mm

Max. wiring length

20m

Standard length
provided by Delta

L=3m5m->10m~-20m

Note:

1. For detailed specifications of wire diameters and terminals / ferrules, refer to Section 3.1.6.1.
2. Apart from the specifications mentioned above, refer to Section 2.7.1 for the motor cable selection and
installation precautions.
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400V series:
ltem Standard cable Flexible cable
Model name ACS3-CAPW21XX ACS3-CAPF21XX
ACS3-CAPW31XX ACS3-CAPF31XX
Specification UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#18-4C (0.82 mm?) AWG#18-4C (0.82 mm3)
UVW wire Outer diameter of insulated wire: 2.1 mm Outer diameter of insulated wire: 2.1 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
AWG#22-2C (0.3 mm?) AWG#22-2C (0.3 mm?)
Brake wire Outer diameter of insulated wire: ®1.6 mm Outer diameter of insulated wire: ®1.6 mm

Voltage rating: 600 Vac

Voltage rating: 600 Vac

Cable outer diameter

Power cable w/o brake: ®7.7 mm; power cable with brake: ©8.6 mm

Max. wiring length

20m

Standard length
provided by Delta

L=3m,5m,10m, 20 m

Note:

1. For detailed specifications of wire diameters and terminals / ferrules, refer to Section 3.2.6.1.
2. Apart from the specifications mentioned above, refer to Section 2.7.1 for the motor cable selection and
installation precautions.

Motor frame: F100 - F130

Item Standard cable Flexible cable
Model name ACS3-CAPWA2XX ACS3-CAPFA2XX
ACS3-CRPWA2XX ACS3-CRPFA2XX
UL2586 (Temp. rating: 105°C / 221°F) |UL2586 (Temp. rating: 105°C / 221°F)
AWG#16-4C (1.3 mm?) AWGH#16-4C (1.3 mm?)
Specification Outer diameter of insulated wire: 3.2 mm | Outer diameter of insulated wire: $3.2 mm
Cable diameter: ®11 mm Cable diameter: ®11 mm
Power Voltage rating: 600 Vac Voltage rating: 600 Vac
cable ACS3-CAPWA3XX ACS3-CAPFA3XX
Model name
ACS3-CRPWA3XX ACS3-CRPFA3XX
UL2586 (Temp. rating: 105°C / 221°F) |UL2586 (Temp. rating: 105°C / 221°F)
AWG#14-4C (2.1 mm?) AWG#14-4C (2.1 mm?)
Specification Outer diameter of insulated wire: ®2.8 mm | Outer diameter of insulated wire: ©2.8 mm
Cable diameter: ©9.5 mm Cable diameter: ©9.5 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CABRA1XX ACS3-CABFA1XX
ACS3-CRBRA1XX ACS3-CRBFA1XX
UL2517 (Temp. rating: 105°C / 221°F) |UL2517 (Temp. rating: 105°C / 221°F)
E;i'l‘g AWGH#20-2C (0.5 mm?) AWGH#20-2C (0.5 mm?)
Specification Outer diameter of insulated wire: ®1.8 mm | Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm Cable diameter: ®5.5 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac
Max. wiring length 20m
Standardblyeggetl?aprowded L=3m,5m 10m, 20 m

Note:

1. For detailed specifications of wire diameters and terminals / ferrules, refer to Sections 3.1.6.1 and

3.2.6.1.

2. Apart from the specifications mentioned above, refer to Section 2.7.1 for the motor cable selection and
installation precautions.
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Motor frame and power: F180 4.5 kW (or below)

ltem Standard cable Flexible cable
Model name ACS3-CAPWC3XX ACS3-CAPFC3XX
ACS3-CRPWC3XX ACS3-CRPFC3XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWGH#14-4C (2.1 mm?) AWGH#14-4C (2.1 mm?)
Specification Outer diameter of insulated wire: ®2.8 mm | Outer diameter of insulated wire: ®2.8 mm
Cable diameter: ®9.5 mm Cable diameter: ©®9.5 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CAPWC4XX ACS3-CAPFC4XX
ACS3-CRPWC4XX ACS3-CRPFC4XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#12-4C (3.3 mm?) AWGH#12-4C (3.3 mm?)
Specification Outer diameter of insulated wire: ®4.0 mm | Outer diameter of insulated wire: ®4.0 mm
Cable diameter: ®14.5 mm Cable diameter: ®14.5 mm
Power Voltage rating: 600 Vac Voltage rating: 600 Vac
cable ACS3-CAPWC5XX ACS3-CAPFC5XX
Model name
ACS3-CRPWC5XX ACS3-CRPFC5XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#10-4C (5.3 mm?) AWG#10-4C (5.3 mm?)
Specification Outer diameter of insulated wire: ®4.6 mm | Outer diameter of insulated wire: ®4.6 mm
Cable diameter: ®15 mm Cable diameter: ®15 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CAPWCBXX ACS3-CAPFC6XX
ACS3-CRPWC6XX ACS3-CRPFC6XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#8-4C (8.4 mm?) AWG#8-4C (8.4 mm?)
Specification Outer diameter of insulated wire: ®7.0 mm | Outer diameter of insulated wire: ®7.0 mm
Cable diameter: ®22 mm Cable diameter: ®22 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CABRA1XX ACS3-CABFA1XX
ACS3-CRBRA1XX ACS3-CRBFA1XX
UL2517 (Temp. rating: 105°C / 221°F) | UL2517 (Temp. rating: 105°C / 221°F)
E;abll(s AWG#20-2C (0.5 mm?) AWG#20-2C (0.5 mm?)
Specification Outer diameter of insulated wire: ®1.8 mm | Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm Cable diameter: ®5.5 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac

Max. wiring length

20m

Standard length
provided by Delta

L=3m,5m,10m, 20 m

Note:

1. For detailed specifications of wire diameters and terminals / ferrules, refer to Sections 3.1.6.1 and
3.2.6.1.
2. Apart from the specifications mentioned above, refer to Section 2.7.1 for the motor cable selection and
installation precautions.
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Motor frame and power: F180 5.5 kW (or above) & F220

Item Standard cable Flexible cable
Model name ACS3-CAPWEGBXX ACS3-CAPFE6BXX
ACS3-CRPWEGBXX ACS3-CRPFEBXX
UL2586 (Temp. rating: 105°C / 221°F) UL2586 (Temp. rating: 105°C)
AWGH#8-4C (8.4 mm?) AWGH8-4C (8.4 mm?)
Specification| Outer diameter of insulated wire: ®7.0 mm | oyter diameter of insulated wire: $7.0 mm
Cable diameter: ®22 mm Cable diameter: ®22 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CAPWE7XX ACS3-CAPFE7XX
ACS3-CRPWE7XX ACS3-CRPFE7XX
Power UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
cable AWGH#6-4C (13.3 mm?) AWGH#6-4C (13.3 mm?)
Specification Outer diameter of insulated wire: 8.8 mm | Outer diameter of insulated wire: 8.8 mm
Cable diameter: ®28 mm Cable diameter: ®28 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CAPWES8XX ACS3-CAPFE8XX
ACS3-CRPWES8XX ACS3-CRPFE8XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWG#4-4C (21.2 mm?) AWG#4-4C (21.2 mm?)
Specification Outer diameter of insulated wire: ®10.2 mm | Outer diameter of insulated wire: $10.2 mm
Cable diameter: 32 mm Cable diameter: ®32 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
Model name ACS3-CABRA1XX ACS3-CABFA1XX
ACS3-CRBRA1XX ACS3-CRBFA1XX
UL2517 (Temp. rating: 105°C / 221°F) | UL2517 (Temp. rating: 105°C / 221°F)
E;i'l‘: AWG#20-2C (0.5 mm?) AWG#20-2C (0.5 mm?)
Specification Outer diameter of insulated wire: ®1.8 mm | Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm Cable diameter: ®5.5 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac

Max. wiring length

20m

Standard length
provided by Delta

L=3m,5m,10m, 20 m

Note:

1. For detailed specifications of wire diameters and terminals / ferrules, refer to Sections 3.1.6.1 and
3.2.6.1.

2. Apart from the specifications mentioned above, refer to Section 2.7.1 for the motor cable selection and

installation precautions.
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3.1.6.6 Flexible cable specifications

Delta provides two types of power and encoder cables: standard cables and flexible cables. Use
flexible cable when connecting to a moving machinery. Refer to the following table for flexible

cable specifications.

~_— e

| =
R = bend radius of the cable
ltem Specification
Bend radius 10 times of the cable outer diameter
Number of bending times 10 million times*"
Bending speed 3m/s
Acceleration 15 m/s?

Note:
1. Bending the cable into a curve and then straightening it is considered as one time.
2. For precautions relevant to the use of cables, refer to Section 2.10.
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3.1.7 Waterproof connector wiring instructions
3.1.7.1 F40 - F80 models — Wiring the waterproof connector

IP67 connector

Step 1:
8 ~12mm Cut through the cable and expose the
2~3mm shielding. The exposed wire length should be
— 8-12mm (0.31 - 0.47 inches) and the tinned

wire length should be 2 - 3 mm (0.08 - 0.12
inches).

Step 2:

Place the (A) seals nut, (B) seals ring,
(D) ©) (B) (A) (C) clamp ring, and (D) gasket on the cable
N in sequence.

Note: place the flat face of the gasket outwards

11

- and the groove face towards the clamp ring for the
IP67 design.

Step 3:
B For the power connector, refer to Section
‘ q 3.1.4 for the pin assignment to connect
[ = % —— the pins.
= Y B For the encoder connector, refer to
Section 3.1.5 for the pin assignment to
connect the pins.

T
oo
CHOGORI

© Step 4:
. N Place the groove face of the (D) gasket
['4 —
%‘0 § % towards the clamp ring and fit it into the (C)
' 3 B clamp ring.
(D)
Step 5:
_ ~ Use a wrench to lock the clamp ring to the
§ % housing and place the seals ring in the
z C_|j—— clampring.
L ——
. Step 6:
o = —+— Use a wrench to lock the seals nut to the
<o § — clamp ring to complete the wiring.
‘ z :/

Instruction on mating and unmating the waterproof connectors of F40 - F80 motors:

(2) (@)

1
1

After wiring the IP67 connector, mate the part

— 5 = [:\_ (1) to connect the servo motor and drive. Do
— <« § — not pull or rotate the (2) clamp ring and seals
= ' 5 r_:/ nut to avoid loose connection and thus fail to

: i meet the IP67 standard.
Motor ! ! Servo drive
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Bulkhead connector

The example here uses the bulkhead connector with the cable exit direction towards motor
shaft:

Step 1:

Cut through the cable and expose the
shielding. The exposed wire length (a)
should be 15 mm (0.59 inches) and the

a tinned wire length (b) should be as follows:

B For encoder cables / brake cables:
b <\ 1.5-1.8 mm (0.059 - 0.071 inches)

7 B For power cables of bulkhead connectors

(cable exit direction towards motor shaft):
2-2.2mm (0.079 - 0.087 inches)

B For power cables of bulkhead connectors
(cable exit direction towards encoder):
1.8-2mm (0.071 - 0.079 inches)

Step 2:

Place the (A) seals nut, (B) compression
ring, (C) rubber ring (with the bulge side
towards the housing), and (D) housing on
the cable in sequence.

Note: use the rubber ring corresponding to the
cable in order to meet the IP67 standard.

Step 3:

Slide the heat shrink onto the cable, and
then crimp the terminal.

Power cable Brake cable

Step 4:

Shrink the tubing at a distance of 1 mm
(0.039 inches) away from the terminal.

Specifications of heat shrink:

B For power cables: 5 mm (0.2 inches)

B For brake cables: 10 mm (0.39 inches)

B For shielded cables: 18 mm (0.71 inches)

Note: heat shrink is not required for the encoder
signal cable.
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Step 5:
Plug the terminal into the connector.

W Refer to Section 3.1.4.1 for pin
assignment of power connectors.

B Refer to Section 3.5 for pin assignment
of encoder connectors.

Step 6:

Put the connector in the housing, and secure
the (C) rubber ring, (B) compression ring,
and (A) seals nut to the housing in
sequence.

Use a wrench to lock the seals nut to the
housing to complete the wiring.

Note the following:

Cable exit direction
towards encoder

Cable exit direction
towards motor shaft

]

lllustrations for the cable exit direction.

Copper conductor

—

Insulation

Power cable of | Power cable of Brak bl
bulkhead connectors | bulkhead connectors | rake cable

(cable exit direction towards | (cable exit direction towards | Encoder Cab|e
motor shaft) encoder)

The green highlighted area on the terminal is
where you crimp the copper conductor.

The blue highlighted area on the terminal is
where you crimp the insulation wire.

Refer to Section 3.1.6.1 for the wire
diameters of terminals.

— |
=l

It is advisable to tighten the connector to the
motor at the torque of 0.15 Nm.
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3.1.7.2 F100 - F180 models — Wiring the waterproof connector

Step 1:
<—>| Cut through the cable and expose the
shielding. The exposed wire length (a)
— should be 23 - 27 mm (0.9 - 1.06 inches)
for straight connectors and 28 - 32 mm
(1.1 - 1.26 inches) for angle connectors,
and the tinned wire length (b) should be
3-5mm (0.12 - 0.2 inches).

(D) (C) (B) (A) Step 2:
Place the (A) seals nut, (B) rubber ring,

%: :[_ (C) black compression ring, and
— (D) straight or angle connector on the

cable in sequence.

Note: use the rubber ring corresponding to the
cable in order to meet the IP67 standard.

(D) ® For the power connector, refer to
Section 3.1.4 for the pin assignment
to connect the pins.
m  For the encoder connector, refer to
Section 3.1.5 for the pin assignment
to connect the pins.

Note: it is suggested that you use 20 mm (0.79
inches) heat shrink for straight connectors,
and 25 mm (0.98 inches) heat shrink for angle
connectors.

Tighten (D) and (E) with adequate torque.
—  For the torque value, refer to Section

:[ 3.1.7.3 for IP67 waterproof connector

installation and wiring specifications.

(E) +(D) (C)+(B) Step 5:
— < Place (B) in (C), and then place (C) + (B)
i in (D).
(D) <t (A) Step 6:
— Tighten (A) and (D) at the torque of
I = 10 Nm.
,:_
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3.1.7.3 Waterproof connector specifications

When mating, ensure the connector is fully locked and the diameter of the wire matches that of

the rubber ring. If you choose a wire of smaller diameter and a rubber ring of larger diameter,

the combination does not meet the IP67 standard. When selecting the wires, refer to Section

3.1.6.

IP67 waterproof connector installation and wiring specifications

Connector model

Diameter of rubber ring (mm)

Torque for tightening the connector

ACS3-CNPW1A00 ®6.5-P9.5 1.6 Nm
ACS3-CNPW2A00 ®6.5- 9.5 1.6 Nm
ACS3-CNEN2A00 ®3.5-96.8 1.1 Nm
ACS3-AFPWSS00 ®6.0 - 6.8 0.3 Nm
ACS3-ABPWSS00 ®6.0 - 6.8 0.3 Nm
ACS3-AFEASAOQ0 $5.8 - 6.2 0.3 Nm

ACS3-CAPWAOQ00

ACS3-CRPWAO000

Two sets of rubber rings attached
®9 - ®10 and ©11 - P12

8 -9 Nm (09 - $10)
9-10 Nm (®11 - d12)

ACS3-CAPWCO000

ACS3-CRPWCO000

Two sets of rubber rings attached
®11 - ®12 and ®15 - 16

7.5-8.5Nm (11 - ®12)
7.5 Nm (15 - ©16)

ACS3-CABRA00O

ACS3-CRBRA000O

Two sets of rubber rings attached
4.5 - 5.1 and $5.5 - P6.1

1 Nm

ACS3-CAENA000

ACS3-CRENA000

Two sets of rubber rings attached
6.5 - d7.1 and $8.5 - $9.1

1 Nm

IP65 connector wiring specifications

Connector model

Wire diameter (mm)

Torque for tightening the connector

ASD-CAPW1000

®15 Max.

Tighten until snug

ASD-CAPW2000

®19 Max.

Tighten until snug

IP42 connector wiring specifications

Connector model

Wire diameter (mm)

Torque for tightening the connector

ACS3-CAPWEQ00

ACS3-CRPWEQ00

®20 Max.

Tighten until snug
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3-54

3.2 400V series servo system connection
3.2.1 Connecting to peripheral devices (connecting to Delta

communication type servo motor)

Power
400 W - 15 kW

Three-phase 380 - 480V -10% to +10%

(] N
Jﬁ Molded case circuit breaker (MCCB)
ﬂ q q For preventing the instantaneous excessive current

caused by short circuit or by turning on / off the power

from damaging the servo drive.

Magnetic contactor (MC) STO (Safe Torque Off)
When an alarm occurs, the servo drive

outputs the ALARM signal and the MC Connects to the safety switch.
cuts off the power to the servo drive.

Power input for the main circuit (RST) r‘\
: ” 7
/]

Power input for the control circuit
DC24V £ 10%

4

4 ﬂTW

Mini USB connector (CN4)

Connects to the PC to
operate the software.

Use a standard Mini USB
connection cable for
connecting with ASDA-Soft.

RS-485/ CANopen
Communication port
connector (CN3)

DMCNET / EtherCAT
Communication port
connector (CN6)

I/0 connector (CN1)

EtherCAT
indicator lights
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Encoder connector (CN2)

Servo drive current output (UVW)

r Regenerative resistor connector
(P3,D,C, ©)

Short-circuit  _
P1 and P2

Regenerative resistor
(optional purchase)
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3.2.2 Connectors and terminals

Terminal Name Description
DC24vV, Power input for the

DCOV control circuit Connect to DC 24V power.

P1, P2 - Short-circuit P1 and P2.

Power inout for the main Connect to three-phase AC power.

R,ST circuit P (Refer to the model specification for the proper input
voltage.)

Connect to the servo motor.
Terminal Color Description
U Red
u,V, .
W, FG Motor power connector v White :tbr\utahrrnegt-gri?ase main power cable for
W Black
FG Yellow /| Connect to the ground terminal S
Green | on the servo drive.
Use the built-in Short-circuit P3 and D contacts, and
resistor P3 and C contacts are left open.
Use an external Connected P3 and C contacts to

P3, D, Regenerative resistor or | resistor the resistor.

c, O regenerative unit Connect the regenerative unit to P3
Use an external and © on the servo drive. P3 & D
regenerative unit contacts and P3 & C contacts are

left open.
@ Ground terminals Connect to the ground wire for the power and servo motor.
Connect to the controller. Refer to Section 3.4 for more

CN1 I/O connector ) .
information.

Connect to the encoder or converter box. Refer to Section

CN2 Encoder connector . ;

3.5 for more information.

CN3 Connector for RS-485 For RS-485 and CANopen communication. Refer to

and CANopen Section 3.6 for more information.
- Connect to PC or laptop.

CN4 Mini USB connector Refer to Section 3.7 for more information.

Position feedback Connect to an external linear scale or encoder for

CN5 full-closed loop and motor feedback. Refer to Section 3.8

connector - .
for more information.
CN6 Connector for For DMCNET or EtherCAT communication. Refer to
DMCNET / EtherCAT Section 3.9 for more information.

CN10 STO _For STQ connection. Refer to Section 3.10 for more

information.
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Pay special attention to the following when wiring:

1. Donottouch R, S, T and U, V, W immediately after the power is off since the capacitance
inside the servo drive can still contain a dangerously large amount of electric charge. Wait
until the charging light is off.

2. SeparateR, S, Tand U, V, W from other wires. The separation should be at least 30 cm
(11.8 inches).

3. For the connection cable for CN2 and CN5, use a metal braided shielded twisted-pair cable
that conforms to UL2464 specifications.

4. When using RS-485, CANopen, DMCNET, or EtherCAT, use the shielded twisted-pair
communication cable to ensure the communication quality.

5. When selecting the wires, refer to Section 3.2.6.

6. Do not use any external capacitors, or it may damage the servo drive.

3-57



Wiring ASDA-A3

3.2.3 Wiring for power supply

The power supply wiring for the 400V series servo drive is three-phase. In the following
diagram, Power 1 and ALRM_RY _A are normally open contacts, and Power 2 is a normally
closed contact. MC (magnetic contactor) is the power relay and the contact for the main power

circuit.

B Wiring method for three-phase power supply (for all series)

S
‘?')Tf}?‘)' MCCB

Noise filter Power1  Power 2 MC  ALRM_RY A
EME
I"MC
| SPD
|
|
| .
Servo drive
i R u
|
[1]
Il S VoS
|
|
i T W
I'MC
pcaav [ DC24V
Power suppl
PPY L o bcov
— P1
—0 P2
. CN1
Note:
MCCB: molded case circuit breaker ) @ DO+ 24 Voc
MC: magnetic contactor
SPD: surge protection device ALRM RY
Power 1: power on -
Power 2: power off
ALRM_RY: alarm relay DO-
ALRM_RY_A: normally open contact
of the alarm relay

Note: wire the CN1 connector with the actual DO parameters of each model.
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3.2.4 UVW power connector specifications

Select the power connector based on your motor frame size.

3.241

F40 - F80 motors — Power connectors

Specifications of power connectors for F40 - F80 motors are the same for both 400V and 220V

servo drives. However, the F40 - F80 motors for 400V servo drives only support the 9-pin quick

connector and do not support IP67 waterproof connectors or bulkhead connectors. Refer to
Section 3.1.4.1 for details.

Motor model

ECM-B3[1-J[2l0604[3]4]5]

ECM-B3[1-J[2l0807(3]4]5]

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.

3.2.4.2 F100 - F130 motors — Power connectors

Specifications of power connectors for F100 - F130 motors are the same for both 400V and

220V servo drives. Refer to Section 3.1.4.2 for details.

Motor model

ECM-B3[1l-J[211010[3]4]5]

ECM-B3[1]-K[2]1310[3]4]5]

ECM-B3[1]-K[2]1320[3]4][5]

ECM-B3[1-L[2]1313[3]4]5]

ECM-B3[1l-J[2]1015([3]4]5]

ECM-B3[1]-K[2]1315[3]4]5]

ECM-B3[1-L[2]1308[3]4][5]

ECM-B3[1l-L[2]1318[3]4]5]

ECM-B3[1-J[2]1020(3]4]5]

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.

3.2.4.3 F180 4.5 kW (or below) motors — Power connectors

Specifications of power connectors for F180 4.5 kW (or below) motors are the same for both
400V and 220V servo drives. Refer to Section 3.1.4.3 for details.

Motor model

ECM-B3[1-L[211845[3]4][5] -

ECM-B3[1-K[2]1820[3]4]5] | ECM-B3[1-L[2]1830[3]4]5]

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.

3.2.4.4 F180 5.5 kW (or above) & F220 motors — Power connectors

Specifications of power connectors for F180 5.5 kW (or above) and F220 motors are the same
for both 400V and 220V servo drives. Refer to Section 3.1.4.4 for details.

Motor model

ECM-B3[1l-L[2]1875[3]4l5] | ECM-B3[1l-L[21221B[3]4][5]

ECM-B3[1l-L[2]1855[3][4][5] ECM-B3[1l-L[21221F[3]4]5]

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.
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3.2.5 Encoder cable and connector specifications

Select the encoder connector based on your motor frame size.

3.2.5.1 F40 - F80 motors — Encoder connectors

Specifications of encoder connectors for F40 - F80 motors are the same for both 400V and
220V servo drives. However, the F40 - F80 motors for 400V servo drives only support the 9-pin
quick connector and do not support IP67 waterproof connectors or bulkhead connectors.
Refer to Section 3.1.5.1 for details.

-

ECM-B3[1-J[2060434]5 | ECM-B3[1-J20807[3]4]5] - -

Motor model

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, represents the shaft diameter and connector
type, and represents the special code.
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3.2.5.2 F100 - F220 ECM-B3 motors — Encoder connectors

Specifications of encoder connectors for F100 - F220 ECM-B3 motors are the same for both

400V and 220V servo drives. However, the F100 - F220 ECM-B3 motors for 400V servo drives
only support the 9-pin quick connector and do not support IP67 waterproof connectors. Refer to
Section 3.1.5.3 for details.

(1)

Motor model

Ecm-B3[1-u[2]1010314]5]

ECM-B3[1]-K[2]1310[3]4]5]

ECM-B3[1l-K[2]1320[3]4]5]

ECM-B3[1l-L[2]1313[3]4][5]

Ecm-B3[1l-J[2]1015[314]5]

EcM-B3[L]-k[2]1315[3][4]5]

ECM-B3[Ll-L[2]1308[3]4]5]

EcM-B3[L-L[2]1318[3][4]5]

EcM-B3[Ll-J[2]1020(314]5]

EcM-B3[L]-k[2]1820(3]4] 5]

ECM-B3[Ll-L[2]1830[3]4] 5]

ECM-B3[Ll-L[2]1845[3][4] 5]

ECM-B3[1l-L[2]1855[3]4]5]

ECM-B3[Ll-L[2]1875[3]4] 5]

ECM-B3[L-L[2]221B[3]4]5]

ECM-B3[L-L21221F[3][4]5]

Note: in the servo motor model name, represents the motor inertia, represents the encoder type,
represents the brake or keyway / oil seal type, [4] represents the shaft diameter and connector
type, and represents the special code.
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3.2.6 Wire selection
3.2.6.1 Wire diameters and terminals / ferrules

The recommended wire for connectors and signal wiring for the servo drive as listed in the

following tables:

B For the pluggable terminal blocks on 1.5 kW (or below), use wire ferrules (end cord

insulated terminals).

For the screw terminal blocks on 2 kW (or above) models, use ring terminals.

The suggested brand in the following table is K.S. Terminals Inc. Refer to Section 3.1.6.2

and 3.2.6.2 for the suitable ferrule / terminal specifications.

DC24V, DCOV R, S, T, P1, P2 U, vV,w P3,D,C, ©
s el e Wire Wire Wire Wire Wire Wire Wire Wire
diameter ferrule diameter ferrule diameter ferrule diameter ferrule
0.32 mm? 0.32 mm?
ASD-A3-0443-2] E0308 (22 AWG) E0308 0.82 mm? E1012 (22 AWG) E0308
— ] (18 AWG)
ASD-A3-074312 | o E0308 0.52 mm? E0512 E1012 0.52 mm? E0512
ASD-A3-1043-2] (22AWG) E0308 (20AWG) E0512 13 ) E1512 (20AWG) E0512
.3 mm
2 2
ASD-A3-1543-12] E0308 ?1'22;\3"\/2) E1012 (16 AWG) E1512 %gi{;‘vrg) E1012
DC24V, DCOV R, S, T, P1, P2 U, V,W P3,C, ©
Eacl e Wire Ring Wire Ring Wire Ring Wire Ring
diameter terminal diameter terminal diameter terminal diameter terminal
1.3 mm?
ASD-A3-2043-2] RVBL1-4 RVBL2-4 RVBL2-4 RVBL2-4
(16 AWG) 2.1 mm? 1.3 mm?
2 14 AWG 16 AWG
ASD-A3-3043-2] RVBL1-4 ($41 An\}\/né) RVBL2-4 ( ) RVBL2-4 ( ) RVBL2-4
0.52 mm? 2 ’
ASD-A3-454312) | (30awG) | RVBL1-4 (?'23 AmW”é) RvBSS-4 ., | RVBS54 (fj Ar{,‘v"é) RVBL2-4
12 AWG 2
ASD-A3-5543-2] RVBLI-4 | .. ., | RVBS5-4 ( ) RuBss4 (?'23 Awgs) RVBS5-4
(10 AWG)
ASD-A3-7543-12] RVBL1-4 RVBS5-4 5 RVBS5-4 5 RVBS5-4
5.3 mm 5.3 mm
ASD-A3-1B43-12] 0.82 ) RVB1-5 8.4 ) RNYBS8-5 (10AWG) RVB5-6 (10AWG) RVBS5-4
. mm 4 mm
18 AW AW 2 2
AsD-As-1Faz2) | (1BAWG) | pypig BAWE) | pNvBse-5 ?8.4:’-\\%2) RNYBS8-6 ?é‘k{,“v’g) RNYBS8-5

Note:

1. Inthe servo drive model name,[2] represents the the model type.

The shield should connect to the @ phase of the ground terminal.

2.

3. When wiring, use the wires suggested in this section to avoid danger.

4. Choose the suitable terminals that comply with the wiring specifications. Use a crimping tool to
properly crimp the terminals / ferrules and wires.

5. Do not use bare wires for wiring, or the loose wires may cause accidents.

6. For wiring with wire ferrules, refer to Section 3.1.6.2.
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3.2.6.2 Screw terminal block dimensions / screw and tightening torque
specifications

Screw terminal block dimensions

X1
X2

(

I 7 [T [T [T [07 \

gEEEEiE)
IUIIUII'IIUII'IIUI}

1 (
11 [0l 10

U U

Nl

S|=|||£2]|=][[=]=

T ] | | X ] | | X T | | [ | | | [ ] | | X T

U U U [ [ U/

X1 mm (inch) / X2 mm (inch)
DC24V, DCoV R, S, T, P1, P2 uVv,w P3,C, © @
ASD-A3-2043-2] | 10(0.39)/11(0.43) | 10(0.39)/ 11 (0.43) 0.39) /11 (0.43) | 10(0.39)/ 11 (0.43) -
ASD-A3-3043-2] | 10(0.39)/11(0.43) | 10(0.39)/ 11 (0.43) 0.39) /11 (0.43) | 10(0.39)/ 11 (0.43) -
ASD-A3-4543-2] | 10(0.39)/11(0.43) | 10(0.39)/ 11 (0.43) 0.39) /11 (0.43) | 10(0.39)/ 11 (0.43) -
(
(

Servo drive

10 ( )
10 ( )
10 ( )
ASD-A3-5543-2 | 10(0.39)/11(0.43) | 10(0.39)/11 (0.43) | 10(0.39)/11 (0.43) | 10(0.39)/11(0.43) | -
ASD-A3-7543-2 | 10(0.39)/11(0.43) | 10(0.39)/11 (0.43) | 10(0.39)/11 (0.43) | 10(0.39)/11(0.43) | -
ASD-A3-1B43-2 | 10.5 (0.41)/ 11 (0.43) | 10.5 (0.41) / 11 (0.43) | 12 (0.47) /13 (0.51) | 10.5 (0.41)/ 11 (0.43) | -

ASD-A3-1F43-2 | 10.5 (0.41)/ 11 (0.43) | 10.5 (0.41)/ 11 (0.43) | 12 (0.47)/ 13 (0.51) | 10.5 (0.41)/ 11 (0.43) | -

Note: in the servo drive model name, represents the the model type.

Screw specifications and tightening torque

SO ——— Screw specifications and tightening torque (kgf-cm)
DC24V, DCOV R, S, T,P1, P2 SRA P3,C, O (&)

ASD-A3-0443-2]

hectieci ) I I I I BS EP BEN IR
ASD-A3-1543-2]

ASD-A3-2043-2] | M4 12 M4 12 M4 12 M4 12 M4 | 12-14
ASD-A3-3043-2] | M4 12 M4 12 M4 12 M4 12 M4 | 12-14
ASD-A3-4543-2] | M4 12 M4 12 M4 12 M4 12 M4 | 12-14
ASD-A3-5543-2] | M4 12 M4 12 M4 12 M4 12 M4 | 12-14
ASD-A3-7543-2] | M4 12 M4 12 M4 12 M4 12 M4 | 12-14
ASD-A3-1B43-2] | M4 12 M4 12 M6 27 M4 12 M4 | 12-14
ASD-A3-1F43-2] | M4 12 M4 12 M6 27 M4 12 M4 | 12-14

Note: in the servo drive model name, represents the the model type.

Tightening torque (kgf-cm)
CN1 CN5
2-25
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3.2.6.3 Cable specifications

For the encoder cable specifications, refer to Section 3.1.6.4. For the power cable
specifications, refer to Section 3.1.6.5. For the flexible cable specifications, refer to Section

3.1.6.6.

3.2.6.4 Waterproof connector specifications

Models of 400V F40 - F80 do not support waterproof connectors. For the waterproof connectors

for F100 - F220 models, refer to Section 3.1.7.
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3.3 Servo system wiring diagram
3.3.1 220V series models

400 W (and below) models

Connect to external

regenerative resistor
Power

400 W (and below) models
Single- / Three-phase

200 - 230V P2_©
S) i
——
A Built-in regenerative
T resistor 2
Iy v
—
R Servo
> - g - motor
E]
Varistor g
NS¢ z IBRS g v
i g _ I - —
-4 | 1S M
I — } g
| c
\i( | ) —
| e w
| ! —
T ©
| Voltage
detection o
L. Voltage N Current Dynamic
1C O detection Gate driver detection brake
1 +| Control
Loc Zp power ‘
7 \
External speed *3 Control panel

External torque *3
Position pulse *3 —>| CN2

Digital input Control unit ‘ Full-closed loop

natog monior | N je— Linear soale |

output *3
A, B, Zoutput <«— CN5

Digital output €—
4
C’iil‘:s:’n [ CN3 IZNG <—>
Mini USB | CN4 |
4@ STO *7

Note:

*1. Short-circuit P1 and P2 as shown in the figure.

*2. Models of 200 W and below do not have built-in regenerative resistors; models of 400 W have built-in
regenerative resistors.

*3. Functions that are not provided by A3-F and A3-E.

*4. Serial communication (RS-485) is available on A3-L and A3-M only; CANopen is available on A3-M
only.

*5. DMCNET is available on A3-F only.

*6. EtherCAT is available on A3-E only.

*7. STO function is available on A3-M and A3-E only.
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750 W - 3 kW models

Power
750 W - 1.5 kW models
Single- / Three-phase 200 - 230V

Connectto external regenerative resistor
—_

2 kW - 3 kW models r—=-=n

Three-phase 200 - 230V | :

1
P1 PZC‘ €] P3 D 1C

-~ resistor

®
Servo
— motor
\4
—
- C M
—
|
! W
R
Voltage
detection @
Voltage Gate driver Current Dznakm\c @
detection detection rake

+ Control .
T ower 2

External speed *3

External torque *3

Position pulse *3 —> Control panel
Digital input — . d loo
S Control unit CN2 |<]-E“”'°"‘“ P
- |

rd
>|—<

[——

=

Regeneration circuit

L

——
Rectifier circuit
L
I+
I}
T

1
7

Analog monitor

output *3 N
cnL —{ Linear s
A, B, Zoutput -«
Digital output <« CN5
*4 <«
RS-485 ‘
CANopen C’\&, CN6 DMCNET *5
EtherCAT |

Mini USB CI\E

CN10 |STO*7

Note:

*1. Short-circuit P1 and P2 as shown in the figure.

*2. The dynamic brakes of 750 W - 3 kW models are three-phase and UVW is short-circuited.

*3. Functions that are not provided by A3-F and A3-E.

*4. Serial communication (RS-485) is available on A3-L and A3-M only; CANopen is available on A3-M
only.

*5. DMCNET is available on A3-F only.

*6. EtherCAT is available on A3-E only.

*7. STO function is available on A3-M and A3-E only.
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4.5 kW - 15 kW models

Connect to external regenerative resistor

-
Power :_ _:
4.5 kW - 15 kW models " | |
Three-phase 200 - 230 V P1 P2 e P3 D C
© ©
@ Built-in
N1 — |_regenerative
resistor 2
Fan
ndl v
N JS )
- g Servo
] E e motor
Varistor = X °
o - =
5 L TN g
£ -—}|®
T g - ‘[ [ b o M
x —|K g
-1
| | o
! | —
|
Voltage
detection
Voltage Gate driver Current
1 detection detection
+ | Control
q] power |

External speed *3__,

External torque *3
Position pulse *3—>|

Control panel

Digital input —>{ Full-closed loop

Control unit
Analog monitor | CN1 <—| Linear scale
output *3
A, B, Zoutput +—] CN5

Digital output €

4 CN6 DMCNET *5

RS-485 EtherCAT |
| CN3

CANopen

Mini usB | CN4 |

CN10 |STO+7

Note:

*1. Short-circuit P1 and P2 as shown in the figure.

*2. Models of 4.5 kW and below have built-in regenerative resistors; models of 5.5 kW do not have built-in
regenerative resistors.

*3. Functions that are not provided by A3-F and A3-E.

*4. Serial communication (RS-485) is available on A3-L and A3-M only; CANopen is available on A3-M
only.

*5. DMCNET is available on A3-F only.

*6. EtherCAT is available on A3-E only.

*7. STO function is available on A3-M and A3-E only.
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3.3.2 400V series models
400 W - 1.5 kW models

Connect to external regenerative resistor
—_= =

Power rm== _:
400 W - 1.5 kW models N ! \
Three-phase 380 - 480V P1 P2 © P3 D |C
© O—O0O
~~ Buik-in 8‘0
—|— regenerative
resistor Fan
okl v
= D)
c JS Servo
= s H motor
Varistor e M £
S A+ TN c Y,
C T ] __18 —
£ - [ s T M
) F— e
e i L
| e
| W
m— T 0
— | Volage
detection ©
DC24V | Voltage Gate driver Current Dy"al:"'c
DC 24V _L detection detection brake
Power 74. Control | =
supply |DCOV power
External speed *3__,| Control panel
External torque *3
Position pulse *3—> CN2
Digital input—>1 Control unit ‘
. CN1
Analog monitor |

output *3 Full-closed loop

Digital output

4
RS-485
CANopen Cl\gl

DMCNET 5
E’E_' EtherCAT ~6|

CN10 | STO

Mini USB c@

Note:

*1. Short-circuit P1 and P2 as shown in the figure.

*2. If the dynamic brake is in operation, the UVW is short-circuited.

*3. Functions that are not provided by A3-F and A3-E.

*4. Serial communication (RS-485) is available on A3-L and A3-M only; CANopen is available on A3-M
only.

*5. DMCNET is available on A3-F only.

*6. EtherCAT is available on A3-E only.
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2 kW - 15 kW models

Power
2 kW — 15 kW models
Three-phase 380 - 480V

Connect to external regenerative resistor
T
|
|

I
iC

O P3!
C
~ 8—0
Fan
e v
R s
- ervo
= 3 [ motor
Varistor 2 N 5
S
NS¢ 5 LT 5 v
= s —
8 T \r I g b M
3 LS
|
ol ‘ g
| 3
|
— = o
Voltage
detection @
S || o
DC24V > detection
Power 1 +|  Control . -
supply |DCOV q[ power {
L7 .
External speed *3, (—
. Control panel
External torque *3
Position pulse *3—>| CN2
Digital input —»| Control unit ‘ Full-closed loop
Analog monitor CN1 4—‘ Linear scale
output *3
A, B, Z output <—| CN5
Digital output +— y
RS-485
CANopen CN3 J¢ Ig@‘_' DMCNET *5
EtherCAT *6
vini s | CN4 J¢
CN10 | sTO
Note:

*1. Short-circuit P1 and P2 as shown in the figure.

*2. If the dynamic brake is in operation, the UVW is short-circuited.

*3. Functions that are not provided by A3-F and A3-E.

*4. Serial communication (RS-485) is available on A3-L and A3-M only; CANopen is available on A3-M
only.

DMCNET is available on A3-F only.

EtherCAT is available on A3-E only.

*5.
*B.
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3.4 Wiring for CN1 I/O connector

Pin assignments of the CN1 terminal differ from model types, refer to the corresponding wiring

information based on the model.

3.4.1 A3-L and A3-M models - Wiring for CN1 I/O connector

3.4.141

A3-L and A3-M models — CN1 I/O connector

On A3-L and A3-M models, the CN1 I/O connector includes 10 inputs and 6 outputs for you to

define their functions. In addition, differential output signals (A+, A-, B+, B-, Z+, and Z-) for the

encoder are provided. Analog torque command input, analog speed / position command input,

and pulse position command input are also available. The pin assignments are shown as

follows:

ElEIEBEERIEEE

o

4

BEIEIEIEE

(1) CN1 connector (female); (2) CN1 connector (male)

Note: the tightening torque for the CN1 connector is 2 - 2.5 kgf-cm (1.7 - 2.2 Ibf-in).

Pin assignment:

Pin Signal Description Pin Signal Description
1 DO4+ Digital output 26 DO4- Digital output

2 DO3- Digital output 27 DO5- Digital output

3 DO3+ Digital output 28 DO5+ Digital output

4 DO2- Digital output 29 DI9- Digital input

5 DO2+ Digital output 30 DI8- Digital input

6 DO1- Digital output 31 DI7- Digital input

7 DO1+ Digital output 32 DI6- Digital input

8 Dl4- Digital input 33 DI5- Digital input

9 DI1- Digital input 34 DI3- Digital input
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Pin Signal Description Pin Signal Description
s PULL HI_S | External power input of
10 DI2- Digital input 95 (Sign) | command sign (24V * 10%)
Power input -, .
11 COM+ (24V + 18%) 36 SIGN+ Position sign (+)
Ground for analog / . .
12 GND differential output signal 37 SIGN- Position sign ( - )
Ground for analog / o
13 GND differential output signal 38 DI10- Digital input
External power input of
14 NC N/A 39 PL(JIF;tlseI)—P command pulse (24V *
10%)
15 MON2 Analog monitor output 2 40 DO6- Digital output
16 MON1 Analog monitor output 1 41 PULSE- | Position pulse ( - )
Analog command input
17 NC N/A 42 V_REF "
speed / position ( +)
18 T_REF Analog torque input 43 PULSE+ | Position pulse (+)
Ground for analog / Ground for analog /
19 GND differential output signal 44 GND differential output signal
20 NC N/A 45 NC N/A
21 OA Encoder A pulse differential 46 DO6+ Digital output
output
22 jon | Encoder/Apulse 47 NC | N/A
differential output
Encoder /B pulse Encoder Z pulse
23 /oB differential output 48 0Cz open-collector output
Encoder /Z pulse
24 fOZ differential output 49 NC N/A
o5 OB Encoder B pulse differential 50 oz Encoder Z pulse differential
output output
Note:

1. NC represents “No connection”, which is for internal use only. Do not connect to NC, or it may damage

the servo drive.

2. When the source of the pulse input is open collector NPN or PNP type equipment, you must

connect the external power (24V £ 10%) to the PULL HI pins.

Do not connect the 24V power to the SIGN+ and SIGN- pins at the same time, or the circuit
elements will be damaged.
Do not connect the 24V power to the PULSE+ and PULSE- pins at the same time, or the

circuit elements will be damaged.
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The following table details the signals listed in the previous page.

General signals:

Wiring
Signal Pin No. Description method
(refer to Section
3.4.1.3)
(1) When the motor speed command is set to
-10V to +10V, it means the rotation speed is
-3000 to +3000 rpm (default). You can set
V_REF 42 the corresponding range with parameters. C1
Analog (2) When the motor position command is set to
command -10V to +10V, it means the range of the
(input) rotation position is -3 to +3 cycles (default).
When the motor torque command is set to -10V
T_REF 18 to +10V, it means the rated torque is -100% to C1
+100%.
The operation status of motor, such as speed and
Analog MON1 16 current, can be displayed in analog voltage. This
monitor MON2 15 servo drive provides 2 output channels. You can C2
(output) select the data to be monitored with P0.003. This
signal is based on the power ground.
PULSE+ 43 Position pulse can be sent by line driver
PULSE- 41 (single-phase max. frequency 4 MHz) or open
collector (single-phase max. frequency 200 kHz).
Position SIGN+ Three command types can be selected with
pulse IGN 36 P1.000, CW/CCW pulse, pulse + symbol, and A/B | 3/ Ca
(lnput) SIGN- 37 pu|se_
If using open-collector type when sending
39 "
EB:::: E:—g 35 position pulses, CN1 should be connected to an
- external power supply (24V £ 10%) for pull high.
OA 21
/OA 22
Position OB 25 Encoder signals A, B, and Z differential (line c9/C10
pulse /OB 23 driver) output.
(output) (oY4 50
10Z 24
ocz 48 Encoder Z pulse open-collector output. c1
NPN: COM+ is for DI voltage input and requires c7
an external power supply (24V £ 10%).
COM+ 1 PNP: COM+ is for DI voltage input (negative end)
Power and requires an external power supply (24V + C8
10%).
GND 12,13, | The ground for analog signals and differential
19,44 | output signals.
14.17. 20 No connection. This is for internal use only. Do B
Others NC o not connect to NC, or it may damage the servo
45,47, 49
P drive.
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There are various operation modes available (refer to Section 6.1) and the 1/0 configuration

differs for each mode. The A3-L and A3-M series models provide user-defined I/Os for you to set
functions according to the application requirements. See Chapter 8 and refer to Table 8.1 Digital
input (DI) descriptions and Table 8.2 Digital output (DO) descriptions. The default DI/DO signal

configuration for each operation mode includes the most commonly used functions and meets

the requirements for general applications. To reset the signals to the default values of each

corresponding mode, set P1.001.U to 1 and cycle the power to the servo drive.

See the following table for the default DI signal of each control mode:

Control mode

PT PR S/Sz T/Tz PT-S PT-T PR-S
D! Default Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1 SON SON SON SON SON SON SON
0x04 0x08 0x09 0x10 0x04 0x04 0x08
’ CCLR CTRG TRQLM SPDLM CCLR CCLR CTRG
0x16 0x11 0x14 0x16 0x14 0x16 0x11
° TCMO POSO0 SPDO TCMO SPDO TCMO POSO
0x17 0x12 0x15 0x17 0x15 0x17 0x12
) TCM1 POS1 SPD1 TCM1 SPD1 TCM1 POS1
0x02 0x02 0x02 0x02 - - 0x14
° ARST ARST ARST ARST - - SPDO
0x22 0x22 0x22 0x22 - - 0x15
° NL NL NL NL - - SPD1
0x23 0x23 0x23 0x23 0x18 0x20 0x18
! PL PL PL PL S-P T-P S-P
0x21 0x21 0x21 0x21 0x21 0x21 0x21
° EMGS EMGS EMGS EMGS EMGS EMGS EMGS
9 - - - - - - -
10 - - - - - - -
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Control mode
DI PR-T S-T CANopen PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 - 0x01 0x01 0x01
1
SON SON - SON SON SON
0x08 - - 0x04 0x04 0x04
2
CTRG - - CCLR CCLR CCLR
0x11 0x14 - 0x08 0x08 0x08
3
POS0 SPDO - CTRG CTRG CTRG
0x12 0x15 - 0x11 0x11 0x11
4
POS1 SPD1 - POS0 POS0 POS0
0x16 0x16 0x24 0x12 0x12 0x12
5
TCMO TCMO ORGP POS1 POS1 POS1
0x17 0x17 0x22 0x13 0x24 0x24
6
TCM1 TCM1 NL POS2 ORGP ORGP
0x20 0x19 0x23 0x24 0x18 0x20
7
T-P S-T PL ORGP S-P T-P
0x21 0x21 0x21 0x2B 0x2B 0x2B
8
EMGS EMGS EMGS PT-PR PT-PR PT-PR
- - - 0x02 0x02 0x02
9
- - - ARST ARST ARST
10 - - - - - -
Note:
1. Refer to the C7 and C8 diagrams in Section 3.4.1.3 for wiring.
2. Description of each DI signal:
DI Description DI Description DI Description
SON Servo activated NL Negative limit PL Positive limit
CCLR Pulse clear ARST | Alarm reset EMGS Emergency stop
CTRG Internal posi_tion TCMO Torque command 0 TCM1 Torque command 1
command triggered
TRQLM Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POS0 Internal position selection 0 POS1 Internal position selection 1
Switch between S and Switch between T and P Switch between S and T
S-P P modes T-P - S-T .
) modes (dual / multi-mode) modes (dual / multi-mode)
(dual / multi-mode)
Switch between PT
PT-PR and PR modes POS2 Internal position selection2 | ORGP | ORG signal
(dual / multi-mode)
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See the following table for the default DO signal of each control mode:

Control mode

DO PT PR S/Sz T/Tz PT-S PT-T PR-S
Default Default Default Default Default Default Default

Signal Signal Signal Signal Signal Signal Signal

0x01 0x01 0x01 0x01 0x01 0x01 0x01

1 SRDY SRDY SRDY SRDY SRDY SRDY SRDY

0x03 0x03 0x03 0x03 0x03 0x03 0x03

? ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD

0x09 0x09 0x04 0x04 0x04 0x04 0x04

° HOME HOME TSPD TSPD TSPD TSPD TSPD

0x05 0x05 0x08 0x08 0x05 0x05 0x05

) TPOS TPOS BRKR BRKR TPOS TPOS TPOS

0x07 0x07 0x07 0x07 0x07 0x07 0x07

° ALRM ALRM ALRM ALRM ALRM ALRM ALRM

6 - - - - - - -

Control mode
DO PR-T S-T CANopen PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 - 0x01 0x01 0x01

1 SRDY SRDY - SRDY SRDY SRDY

0x03 0x03 - 0x03 0x03 0x03

? ZSPD ZSPD - ZSPD ZSPD ZSPD

0x04 0x04 - 0x09 0x09 0x09

’ TSPD TSPD - HOME HOME HOME

0x05 - - 0x05 0x05 0x05

) TPOS - - TPOS TPOS TPOS

0x07 0x07 0x07 0x07 0x07 0x07

° ALRM ALRM ALRM ALRM ALRM ALRM

6 - - - - - -

Note: description of each DO signal.

DO Description DO Description DO Description
SRDY Servo ready HOME Homing is complete TSPD Target speed reached
ZSPD Zero motor speed TPOS Target position reached ALRM Servo alarm
BRKR Magnetic brake - - - -
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If the default DI/DO functions cannot meet the application requirements, you can refer to the

following tables and specify the DI/DO functions by setting the DI and DO codes to the

corresponding parameters.

Sianal CN1 Corresponding Signal CN1 Corresponding
9 Pin No. parameter 9 Pin No. parameter
DI1- 9 P2.010 Dl6- 32 P2.015
DI2- 10 P2.011 DI7- 31 P2.016
Standard | py3. 34 P2.012 Standard | pg. 30 P2.017
Dl4- 8 P2.013 DI9- 29 P2.036
DI5- 33 P2.014 DI10- 38 P2.037
. CN1 Corresponding . CN1 Corresponding
el Pin No. parameter g Pin No. parameter
DO1+ 7 DO4+ 1
P2.018 pP2.021
DO1- 6 DO4- 26
Standard DO2+ 5 Standard DO5+ 28
DO P2.019 DO P2.022
DO2- 4 DO5- 27
DO3+ 3 DO6+ 46
P2.020 P2.041
DO3- 2 DOG6- 40
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3.4.1.2 A3-L and A3-M models — Quick connector

The CN1 quick connector (ACS3-IFSC5020) applicable for the A3-L and A3-M series is
designed for easy wiring. You do not need to solder the wires; the spring-loaded terminals
prevent the wires from loosening caused by vibration. The connector includes five digital inputs,

four digital outputs, differential pulse inputs, and Z phase open-collector pulse outputs.

v 0

AhELTII AC 220V
ﬁ ASDA-A3

|
o [

168

DDDD@DDDDD

Z“fvvvvvvvv
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On A3-L and A3-M series models, pin assignments for J2 and J1 of the CN1 quick connector
(ACS3-IFSC5020) are as follows:

PULL HI_S11
PULSE- 12
PULSE+ 13
SIGN- 14
SIGN+ 15
ocz 16
GND 17
DO4+ 18
DO3+ 19

CN_GND 20

J2

10 DO2+

9 DO1+

8 DI7-

7 Dl4-

6 DI3-

5 DI2-

4 DI1-

3 DO-

2 COM+
1 PULL HI_P

CN_GND

25 oo [0 50
24 Moo [0 49
23 Moo O 48 ocz
22 T oo 0 47
21 T oo [ 46
20 0 oo 45
GND 19 T oo [0 44 GND
18 d oo [ 43 PULSE+
17 0 oo [ 42
16 oo [ 41 PULSE-
15 . 40
14 . 39 PULL HI_P
13
GND Moo [0 38
GND 12 0 oo [T 37 SIGN-
COM+ 11 Moo [ 36 SIGN+
DI2- 10 Moo [0 35 PULLHIS
DI1- 9 Moo O 34 DI3-
. 8
DI4 s T oo [0 33
DO1+ M oo [0 32
DO- 6 d oo [ 31 DI7-
5
DO2+ - oo [ 30
DO- - oo [T 29
DO3+ . oo [ 28
DO- 1 M oo [0 27
DO4+ o i 26 DO-

\
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J2-PIN Signal J1-PIN
1 PULL HI_P 39
2 COM+ 11
3 DO- (DO1-, DO2-, DO3-, DO4-) 2,4,6, 26
4 DI1- 9
5 DI2- 10
6 DI3- 34
7 Dl4- 8
8 DI7- 31
9 DO1+
10 DO2+
11 PULLHI_S 35
12 PULSE- 41
13 PULSE+ 43
14 SIGN- 37
15 SIGN+ 36
16 ocz 48
17 GND 12,13, 19, 44
18 DO4+ 1
19 DO3+ 3
20 CN_GND 51, 52

Note: refer to Section 3.11 and 3.12 for standard wiring examples.
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Wiring and installation for the CN1 quick connector (ACS3-IFSC5020):
Installation

L

AI\ELTII AC 220V
ﬁ ASDA-A3

S
o [

| :

vvvvl]

{5 | e e | | | v e

m@ unvn vlleulv v J
[LLT]
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Wiring

(1) The CN1 quick connector (ACS3-IFSC5020)

has multiple spring-loaded terminals. Determine

which terminal is to be wired in advance.

(2) Use a flathead screwdriver to press the spring

Q

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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3.4.1.3 A3-L and A3-M models — CN1 wiring diagrams

On A3-L and A3-M models, the valid voltage for the analog speed command and the analog
torque command is between -10V and +10V. You can set the command value that corresponds

to the voltage range with the relevant parameters.

C1: input for analog speed / torque (force) command

Controller A3-L / A3-M servo drive

1.2 kQ

42 V-REF
(18 T-REF)

Approx. 12 kQ

/N 13
SG\\J GND

C2: output for analog monitoring command (MON1 and MONZ2)

)
2

A3-L / A3-M servo drive Controller
8 kQ
Max. ouput:
8V, 1mA
MON1 16 \ 8 kQ
(MON2 15) [
I 10V
: : full-scale
13 | !
N
GND
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You can input the pulse command with the open collector or line driver. The maximum input

pulse is 4 Mpps for the line driver and 200 kpps for the open collector.

Caution: when the source for the pulse input is open collector NPN type or PNP type
equipment, you must connect the external power (24V + 10%) to the PULL HI pins.

B Do not connect the 24V power to the SIGN+ and SIGN- pins at the same time, or the

circuit elements will be damaged.

B Do not connect the 24V power to the PULSE+ and PULSE- pins at the same time, or

the circuit elements will be damaged.

C3-1: the source for the pulse input is open-collector NPN-type device, which uses the external

power supply.

Controller without built-in resistor

Controller

A3-L / A3-M servo drive

35| PULLHI_S

- T 24V

37| SIGN-

Max. pulse input
15KQ frequnecy:

PULL HI_P

41] PULSE-

Max. pulse input
frequency:
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power supply.

Controller without built-in resistor

Controller

ARy

f

3

(9,2

37

39

N——

41

A3-L / A3-M servo drive

PULL HI_S

SIGN-

Max. pulse input
1.5kQ frequency:
200 Kpps

PULL HI_P

Max. pulse input
15kQ frequency:

C3-2: the source for the pulse input is open-collector PNP-type device, which uses the external
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Wiring

C4: pulse input (differential input) can only be used with 2.8V - 3.6V power systems. Do not use

it with 24V power.

Maximum input

Pulse Type frequency
Pulse + symbol
. Differential Clockwise and 4 Mpps
High speed pulse ) .
signal counterclockwise pulse
AB phase pulse (4x) 2 Mpps
Low speed pulse Differential signal 200 kpps
Controller A3-L / A3-M servo drive

Max. pulse input

%

Note: refer to the description of P1.000 in Chapter 8 for setting details.

2

frequency:
) 4 Mpps
/
B SIGN+ | 36 510 - }
} ! 1 F | !
| ! !
| = e
L) SIGN- | 37 ﬁ | |
} ! L F i |
| -
.
| | Max. pulse input
| } frequency:
& 4 Mpps
Dl PULSE+ | 43 510 ---tMees __
: [} | |
|
L - ! Q“K;
L PULSE- | 41 510 ! |
i 3§ ! !
|
ho
.
I
-
\
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Caution: when the drive connects to an inductive load, you must install the diode.

DO specification:

Permissible current: below 40 mA; surge current: below 100 mA; maximum voltage: 30V.

Diode specification:

1A or above, 500V or above (e.g., 1TN4005).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general
load.

Servo drive

— 24 Vbc

DOX+

DOX-

C6: DO wiring - the servo drive uses an external power supply and the resistor is for inductive
load.

Make sure the polarity of
Servo drive diode is correct, or it may
damage the servo drive.

—— 24 Voc

DOX+

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 = 8 mA.
OFF: 5V or below; the input current must not be higher than 0.5 mA.

C7: NPN transistor (SINK mode)

Servo drive

LCOM+

l Approx. 4.7 KQ

|
|
|
|
|
| IR J

DC 24V

[o]]
© S—

C8: PNP transistor (SOURCE mode)

Servo drive

4|j/ i
—

COM+

LT

Approx. 4.7 KQ

DC 24V

C9: output for encoder position signal (line driver)

A3-L/ A3-M servo drive  Max. current output: 20 mA Controller
AM26C31 series

-~

OA (21) ()
R i
oA@] || 120 Q
b
OB (25)] i
Lo i
0B @)[ 1 | 120 O
|
0z (50) i |
T >
10Z (24) o 120 Q

Note: it is suggested that you connect the two GNDs for the controller and servo drive in parallel when the
voltage deviation between the controller and the servo drive is too great.
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C10: output for encoder position signal (photocoupler)

A3-L/A3-Mservodrive  Max. current output: 20 mA Controller
AM26C31 series -
[
OA (21) L 200 Q
/OA (22) b
[ High-speed
Do photocoupler
oB(@5)| | | 200 Q
— :)i "\
L Il
/0B (23) Lo
[ High-speed
Lo photocoupler
0z(50)| | | 200 O
— :’i 2 ﬂ}
] ]
10Z (24) b
| |
\ /

~-

I

High-speed
photocoupler

SG

C11: encoder OCZ output (open-collector Z pulse output)

24V

A3-L / A3-M servo drive

Max. 30 V

/] GND 13 i

50 mA

0Cz48
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3.4.2 A3-E and A3-F models — Wiring for CN1 1/0O connector
3.4.2.1 A3-E and A3-F models — CN1 I/O connector

On A3-E and A3-F models, the CN1 I/O connector includes 7 inputs and 4 outputs for you to

define their functions. In addition, differential output signals (A+, A-, B+, B-, Z+, and Z-) for the

encoder are provided. The pin assignments are shown as follows.

3
] 2
|
@ -

| & g

—

(2)

|

HIBIEEIESIES

1) CN1 connector (female); (2) CN1 connector (male)

Note: the tightening torque for the CN1 connector is 2 - 2.5 kgf-cm (1.7 - 2.2 Ibf-in).

Pin assignment:

Pin Signal Description Pin Signal Description
1 DO1+ Digital output 14 NC N/A
2 DO1- Digital output 15 NC N/A
3 DO2+ Digital output 16 GND Qround for differential output
signals.
4 DO2- Digital output 17 OA Encoder A pulse differential
output
5 NC N/A 18 JOA Encoder /A pulse differential
output
6 | COM+ | Powerinput (24V + 10%) 19 o | EncoderB pulse differential
output
7 DI1- Digital input 20 /OB Encoder /B pulse differential
output
8 DI2- Digital input 21 oz Encoder Z pulse differential
output
9 DI3- Digital input 29 107 Encoder /Z pulse differential
output
10 Dl4- Digital input 23 DO4+ Digital output
11 DI5- Digital input 24 DO4- Digital output
12 Dl6- Digital input 25 DO3+ Digital output
13 DI7- Digital input 26 DO3- Digital 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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The following table details the signals listed in the previous page.

General signals:

Wiring method

Signal Pin No. Description (refer to Section
3.4.2.3)
OA 17
Positi /OA 18
osition . . N .
pulse /(())BB ;(9) EStc?ﬁer signals A, B, and Z differential (line driver) C9/C10
(output) put.
oz 21
/0z 22
NPN: COM+ is for DI voltage input and requires an c7
COM=+ 6 external power supply (24V £ 10%).
Power PNP: COM+ is for DI voltage input (negative end) cs
and requires an external power supply (24V + 10%).
GND 16 Ground for differential output signal.
Others NG 5 14,15 No connection. This is for internal use only. Do not

connect to NC, or it may damage the servo drive.
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The A3-F and A3-E series models provide user-defined 1/Os for you to set functions according

to the application requirements. See Chapter 8 and refer to Table 8.1 Digital input (DI)

descriptions and Table 8.2 Digital output (DO) descriptions. The default DI/DO signal

configuration for each operation mode includes the most commonly used functions and meets

the requirements for general applications. To reset the signals to the default values of each

corresponding mode, set P1.001.U to 1 and cycle the power to the servo drive.

See the following table for the default DI signal of each control mode:

Control mode
PT PR S/8z T/Tz PT-S PT-T PR-S
> Default Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1 SON SON SON SON SON SON SON
0x04 0x08 0x09 0x10 0x04 0x04 0x08
? CCLR CTRG TRQLM SPDLM CCLR CCLR CTRG
0x16 0x11 0x14 0x16 0x14 0x16 0x11
° TCMO POSO SPDO TCMO SPDO TCMO POS0
0x02 0x02 0x02 0x02 - - 0x12
) ARST ARST ARST ARST - - POS1
0x22 0x22 0x22 0x02 - - 0x14
° NL NL NL ARST - - SPDO
0x23 0x23 0x23 0x22 0x18 0x20 0x18
° PL PL PL NL S-P T-P S-P
0x21 0x21 0x21 0x21 0x21 0x21 0x21
! EMGS EMGS EMGS EMGS EMGS EMGS EMGS

3-91



Wiring ASDA-A3
Control mode
PR-T S-T Communication PT-PR PT-PR-S PT-PR-T
o Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 - 0x01 0x01 0x01
1 SON SON - SON SON SON
0x08 - - 0x04 0x04 0x04
? CTRG - - CCLR CCLR CCLR
0x11 0x14 - 0x08 0x08 0x08
° POSO0 SPDO - CTRG CTRG CTRG
0x12 0x15 0x24 0x11 0x11 0x11
) POS1 SPD1 ORGP POSO POSO POSO
0x16 0x16 0x22 0x12 0x24 0x24
° TCMO TCMO NL POS1 ORGP ORGP
0x20 0x19 0x23 0x24 0x18 0x20
° T-P S-T PL ORGP S-P T-P
0x21 0x21 0x21 0x2B 0x2B 0x2B
! EMGS EMGS EMGS PT-PR PT-PR PT-PR
Note:
1. Refer to the C7 and C8 diagrams in Section 3.4.2.3 for wiring.
2. Description of each DI signal:
DI Description DI Description DI Description
SON Servo activated NL Negative limit PL Positive limit
CCLR Pulse clear ARST | Alarm reset EMGS Emergency stop
CTRG ::notrir:gn%otsriigz:re d TCMO Torque command 0 TCM1 Torque command 1
TRQLM Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POS0 Internal position selection 0 POS1 Internal position selection 1
Se B e T
(dual / multi-mode)
Switch between PT
PT-PR | and PR modes POS2 Internal position selection2 | ORGP | ORG signal
(dual / multi-mode)
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See the following table for the default DO signal of each control mode:

Control mode

PT PR S/Sz T/Tz PT-S PT-T PR-S
PO Default Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1 SRDY SRDY SRDY SRDY SRDY SRDY SRDY
0x09 0x09 0x03 0x03 0x03 0x03 0x03
? HOME HOME ZSPD ZSPD ZSPD ZSPD ZSPD
0x05 0x05 0x04 0x04 0x05 0x05 0x05
° TPOS TPOS TSPD TSPD TPOS TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07 0x07
) ALRM ALRM ALRM ALRM ALRM ALRM ALRM
Control mode
PR-T S-T Communication PT-PR PT-PR-S PT-PR-T
Po Default Default Default Default Default Default
Signal Signal Signal Signal Signal Signal
0x01 0x01 0x01 0x01 0x01 0x01
1 SRDY SRDY SRDY SRDY SRDY SRDY
0x03 0x03 - 0x09 0x09 0x09
? ZSPD ZSPD - HOME HOME HOME
0x05 - - 0x05 0x05 0x05
> TPOS - - TPOS TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07
) ALRM ALRM ALRM ALRM ALRM ALRM
Note: description of each DO signal.
DO Description DO Description DO Description
SRDY Servo ready HOME Homing is complete TSPD Target speed reached
ZSPD Zero motor speed TPOS Target position reached ALRM Servo alarm
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If the default DI/DO function cannot meet the application requirement, you can refer to the

following tables and specify the DI/DO functions by setting the DI and DO codes to the

corresponding parameters.

Sianal CN1 Corresponding Signal CN1 Corresponding
9 Pin No. parameter 9 Pin No. parameter
DI1- 7 P2.010 DI5- 11 P2.014
Standard DI2- 8 P2.011 Standard DI6- 12 P2.015
DI DI3- 9 P2.012 DI DI7- 13 P2.016
Dl4- 10 P2.013 - - -
. CN1 Corresponding . CN1 Corresponding
el Pin No. parameter Sl Pin No. parameter
DO1+ 1 DO3+ 25
P2.018 P2.020
Standard = POT- 2 Standard = PO% 26
DO po2+ 3 DO pos+ 23
P2.019 P2.021
DO2- 4 DO4- 24
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3.4.2.2 A3-E and A3-F models — Quick connector

The CN1 quick connector (ACS3-IFSC2616) applicable for the A3-E and A3-F series is
designed for easy wiring. You do not need to solder the wires; the spring-loaded terminals
prevent the wires from loosening caused by vibration. The connector includes five digital inputs,

two digital outputs, and pulse inputs.

ABELTII AC 220V
ASDA-A3

— |

o

— 00
00

C
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On A3-E and A3-F series models, pin assignments for J2 and J1 of the CN1 quick connector
(ACS3-IFSC2616) are as follows:

J1 CN GND
J2 Di7_13|| rph— 26 Dos-
pie 12[] A nhb—1l25 Do3+
/OB 9 _ GND DI 111 gippp—H24 DO4-
X8 piu 10l fngp—1l23 Do+
OB 10} ¢ 7 CN GND DI3 9 dooh 2 |0z
JOA 11} — Sl6 DI D2 81 npop—H2 OZ
i DIl 71l Snpp—H20 /OB
OA 124 = ¢ 5 DI4 COM+ 6 19 OB
i NC 5 o e o | BTV
DO4- 13} <4 D3 Soo A gqoop—,2— 2
i JE goo(n
DO4+ 14§ ¢ 3 DI2 RDO2+ 3 dool 16 GND
DOL 154 = ¢ 2 DI ROI- 201 nppp—fH1S NC
= i DO1+ 1 u nn E 14 NC
DO1+ 16 % 1 COM+ K\_/
J2-PIN Signal J1-PIN
1 COM+ 6
2 DI 7
3 DI2 8
4 DI3 9
5 DI4 10
6 DI7 13
7 CN_GND -
8 GND 16
9 /OB 20
10 OB 19
11 JOA 18
12 OA 17
13 DO4- 24
14 DO4+ 23
15 DO1- 2
16 DO1+

Note: refer to Section 3.11 and 3.12 for standard wiring examples.
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Wiring and installation for the CN1 quick connector (ACS3-IFSC2616):

Installation

T

A NELTA AC 220V
ASDA-A3

o D

00
00O

C
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Wiring

. 1)
z |‘mm )
e
@
3
4

The CN1 quick connector (ACS3-IFSC2616)
has multiple spring-loaded terminals. Determine

which terminal is to be wired in advance.

Use a flathead screwdriver to press the spring

down to open the pin.

Insert the stripped wire into the pin.

Withdraw the screwdriver to complete the

wiring.
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3.4.2.3 A3-E and A3-F models — CN1 wiring diagrams

Caution: when the drive connects to an inductive load, you must install the diode.

DO specification:

Permissible current: below 40 mA; surge current: below 100 mA; maximum voltage: 30V.

Diode specification:
1A or above, 500V or above (e.g., TN4005).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general

load.

Servo drive

— 24Voc

DOX+

DOX-

C6: DO wiring - the servo drive uses an external power supply and the resistor is for inductive
load.

Make sure the polarity of
Servo drive diode is correct, or it may
damage the servo drive.

—— 24 Vboc

DOX+

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 = 8 mA.

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

C7: NPN transistor (SINK mode)

DC 24v

C8: PNP transistor (SOURCE

DC 24v

Servo drive

COM+

Approﬁ? KQ

t

F==—====

DI

——————

mode)

Servo drive

COM+
—

Approx. 4.7 KQ

——————n
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C9: output for encoder position signal (line driver)

Note: it is suggested that you connect the two GNDs for the controller and servo drive in parallel when the
voltage deviation between the controller and the servo drive is too great.

A3-E / A3-F servo drive  Max. output current: 20 mA Controller
AM26C31 series
oaan| |
Lo i
IOA (1) I | 120 Q
L
L
oB(19)] 1 |
Lo i
/0B (0)[ | 120 Q
!
Lo
0z (21) | |
Lo i
0z 22)[ | 120 O
\_
‘ =T SG

C10: output for encoder position signal (photocoupler)

A3-E/ A3-F servo drive Max. current output: 20 mA Controller
AM26C31 series -
{ \
OA (17) | i 200 Q
- — i\:«{[}
/OA (18) b
[ High-speed
o photocoupler
0B (19)) : : 200 Q
o ——— S
/OB (20) Lo
Lo High-speed
b photocoupler
0z (21)] : : 200 Q
Lo 1 N
[ N {@
10Z (22) Lo
- High-speed
L photocoupler
|—> ® SG
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3.5 Wiring for the CN2 encoder connector

The wiring of the CN2 encoder connector is shown as follows:

-
w
(&)}

(1) CN2 connector (female); (2) CN2 connector (male)

B DO NOT connect battery wires to Pin 3 and Pin 4 of the servo drive CN2
connector. These pins are for third-party motors and internal use only*.
Wiring them will cause damage to the internal circuit.

B When an absolute encoder is used, the battery supplies power directly to the

WARNING encoder, so wiring the battery wires to the CN2 connector of the servo drive

is not required.

Note: if you are using a third-party motor supported by ASDA-AS3, refer to CH11 Linear

Motor and Third-Party Motor for wiring.

lllustration of connector Recommended brand Model name

=) Delta ACS3-CNENC200

JAWS IES06G7AQB1

T &S

Connectors (quick connector / CN2 connector) of the encoder cable
(for ECM-A3 / B3 F40 to F80 motors):

. mE—

- I N
View from this side View from this side
M— 1
[21E] 246
1 EEE [ [orere]
[7](8][9] 135
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Connectors (military connector / CN2 connector) of the encoder cable
(for ECMC F100 to F180 motors):

Connectors (military IP67 waterproof connector / CN2 connector) of the encoder cable
(for ECM-B3 F100 to F220 motors):

View from this side View from this side

Connectors (IP67 waterproof connector / CN2 connector) of the encoder cable
(for ECM-A3 / B3 220V F40 to F80 motors):

-

L
L1}
§

HU

View from this side View from this side
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Connectors (bulkhead connector / CN2 connector) of the encoder cable
(for ECM-B3 220V F40 to F80 motors):

View from this side View from this side
—
eE2—]
| (f mi
57 7/ leon—rT

s c -

Cable exit direction ~ Cable exit direction

towards motor shaft ~ towards encoder
‘ 2 46
“SEhle ~|doEr | 135
o o [op | w
o |l | 2B Eh|
= N~ (&) —
<t |00 og| —
Pin assignment of the connectors:
Encoder cable connector . CN2 of servo
Motor with cables Motor with drive
bulkhead connectors L
Description
ECMC . . .
o B3 military| IP67 Quick Bulkhead Pin .
military Color Color Signal
connector | connector | connector connector No.
connector
S 4 4 7 Brown 3 Red 1 +5V  |+5V power supply
R 9 3 8 Blue 4 Orange 2 GND |Power ground
DO NOT connect
B B B B B B B 3 | CLOCK* these pins. They are
for third-party
_ _ _ B _ _ _ 4 CLOCK- |motors and internal
use only.
A 1 1 1 White 1 Blue 5 T+ Serial communication
signal (+)
B 2 5 4 White/ 5 Purple 6 T Serlal communication
Red signal (-)
L 10 8 9 - 7 - Case | Shielding |Shielding
C 6 6 2 Red 5 Brown - - +3.6V battery
D 5 5 5 Black 6 Black - - Battery ground
Note:

1. For the wiring details of the absolute encoder connectors, refer to Section 3.1.5 Specification for the
encoder connector.
2. Pin 3 and Pin 4 of the servo drive CN2 connector are for third-party motors and internal use only.

Refer to Section 11.2.3.3 Pin assignment of communication type motors.
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Connect the shielded wires to the CN2 encoder connector as follows:

N N =
ottt =
XXX =

Step 1:

Strip the cable and expose the wires covered
by the metal shield. The exposed wire length
should be 20 - 30 mm (0.79 - 1.18 inches).
Step 2:

Spread the metal shield and fold it back.

Refer to the pin assignment in the preceding
table to connect the wires.

Step 3:

You need the following items to assemble the
connector:

(A) Big metal case
(B) Small metal case
(C) U-shaped bracket

Step 4:

Place the big metal case to cover the
exposed metal shield. Make sure the metal
shield is completely covered to maintain the
integrity of the shielding.

Step 5:
Fasten the small metal case on the other
side.

Step 6:

Place the U-shaped bracket over the big
metal case and fasten them with screws.

Step 7:
Fit one side of the plastic case over the
connector.

Step 8:
Place and fasten the other side of the case to
complete assembling the connector.
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3.6 Wiring for the CN3 connector (RS-485 / high-speed
communication)

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

drive, PLC, or HMI through Modbus using the assembly language. The CN3 connector supports

two commonly used communication interfaces, RS-485 and CAN, allowing you to connect

multiple servo drives simultaneously.

Note:

1. A3-L: single port (Pin 1 - Pin 8); supports RS-485 but does not support high-speed communication
(CANopen).

2. A3-M: dual ports; support both RS-485 and high-speed communication (CANopen).

[
e 6=
—
— |
i =
S ]
L i 9 =
1
— |
=
— | ! —
— :
i —
1 —
(2) —

(1) CN3 connector (female); (2) CN3 connector (male)

Pin assignment:

Pin No. Signal Description
1 CAN_H CAN_H bus line (dominant high)
2 CAN_L CAN_L bus line (dominant low)
3,7 GND_ISO Signal GND
4 RS-485- For t_he servo drive to transmit the data to differential
terminal (-).
5 RS-485+ For t_he servo drive to transmit the data to differential
terminal (+).
6,8 - Reserved
9 CAN_H CAN_H bus line (dominant high)
10 CAN_L CAN_L bus line (dominant low)
11,15 GND_ISO Signal GND
12 RS-485- For_the servo drive to transmit the data to differential
terminal (-).
13 RS-485+ For_the servo drive to transmit the data to differential
terminal (+).
14, 16 - Reserved

Note: refer to Chapter 9 for the RS-485 wiring.
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Connecting multiple servo drives:

e ] e 7 /r"m/rm

Aenlfl": AC 2201 Aren  ac22ov A
l&,.‘ — — — |
o “'] [e] m ° E o g]

(1) Connect to the controller / PLC; (2) Modbus connector;

(3) Wiring for CAN / RS-485 terminal resistor

Note:

1. You can connect up to 32 axes through RS-485; CANopen cable length can be up to 30 m (98.43 ft).
The communication quality and the number of connectable axes are determined by the controller’s
specifications, quality of wires, grounding, interference, and whether a shielded twisted-pair cable is
used.

2. ltis suggested that you use a terminal resistor of 120 Q (Ohm) and 0.5 W (or more).

3. Connect multiple servo drives in parallel through the two ports of the CAN / RS-485 connector and put

the terminal resistor in the last servo drive.
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3.7 Wiring for CN4 connector (Mini USB)

CN4 is a serial communication port that connects the servo drive to a PC, allowing you to
operate the servo drive with the software.

This is a Type B Mini-USB connector that is compatible with the USB 2.0 specification, and
installing the USB isolator is required. (Delta model number: UC-ADP01-A)

)

L

(1) Mini USB connector (female); (2) Mini USB connector (male)
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3.8 Wiring for CN5 connector (applicable to full-closed loop)

The CN5 connector is for connecting to the external linear scale or the encoder (A, B, and 2Z),

which forms a full-closed loop with the servo system.

3] [e] [=] [&] [=]
&1 (2] [B] [3] [=]

(o] =] [«] [¢] [=]

(1) CN5 connector (female); (2) CN5 connector (male)

Note: the tightening torque of the CN5 connector is 2 - 2.5 kgf-cm (1.7 - 2.2 Ibf-in).

Pin assignment:

Pin No. Signal Description

1 Opt_/Z /Z phase input
2 Opt_/B /B phase input
3 Opt_B B phase input
4 Opt A A phase input
5 Opt /A /A phase input
6 GND Ground for the encoder and Hall sensor
7 GND Ground for the encoder and Hall sensor
8 +5V Encoder power
9 Opt Z Z phase input
10 HALL_U Hall sensor U phase input
1 HALL V Hall sensor V phase input
12 HALL_W Hall sensor W phase input
13 TEMP+ Motor temperature detection
14 TEMP- Motor temperature detection
15 - Reserved

Case Shielding Shielding

Note: the motor temperature detection supports using NTC type and PTC type sensors. Refer to Chapter 8

for detailed parameter settings of PM.022 and PM.024.
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Specifications and wiring descriptions for the CN5 signals:

Signal type Hall sensor A, B, Z phase signal
Operating voltage 5v 5v
Signal format Single-ended Differential
Encoder power (5V) output <300 mA <300 mA
Pull-up resistor (R) <20 kQ™ -
Max. pulse frequency 5 kHz Single-phase pulse frequency: 4 MHz
croage | Hiolidtone> 321 -
Note:
1. If the servo drives are manufactured before week 50 of year 2017 (serial numbers: before T1750 and

W1750), they only support Hall sensors with built-in pull-up resistors. If there is no built-in pull-up

resistors, you need to connect to external ones.

2. If the servo drives are manufactured in week 50 of year 2017 or later (serial numbers: T1750 and

W1750, or later), the servo drives support Hall sensors with or without built-in pull-up resistors.

Servo drive serial numbers before T1750 and W1750

Hall sensor —

with built-in pull-up resistors

Hall sensor — without built-in pull-up resistors

Servo drive

Hall sensor -

Servo drive

Hall sensor -

+5V

+5V 8

with built-in pull-up resistors

4.7kQ
100()

HALL_U 10

3.3nF

M}—H—'

+2.6V/

47 ko?
M‘! HALL_V 11

3.3nF

M}—H—<

+2.6V
4.7kQ
100 Q

HALL_ W 12

-

3.3nF

M}—H—'

+2.6V

GND 6or7

GND

m

SG

+5V

+5V 8

w/o built-in pull-up resistors

VDD

4.7 kQ)

jm

10Q @ HALL_U 10 u
lS3nF
%—l + t
26V L
47kQ R =
100 Q HALL_V 11 v
l 3.3nF
%—l +
426V
4.7KQ) R =
100 Q
t 10 ¢ HALL W 12 w
3.3nF
L

+2.6V

GND 6or7

SG
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Hall sensor — with built-in pull-up resistors Hall sensor — without built-in pull-up resistors
Servo drive Hall sensor - Servo drive Hall sensor -
with built-in pull-up resistors w/o built-in pull-up resistors
+5V 8 +5V 8 VDD

HALL U 10, HALL_U 10 u

[HALL V 11) HALL_V 11 v
28y L +2.6V E
47K N g R 47k0) =

%’ HALL_W 12 w 100 Q HALL W 12 w

ﬂj %3.3"F g 3.3nF B
26V <
L +2.6V
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3.9 Wiring for CN6 connector
3.9.1 Wiring for the DMCNET communication connector

The servo drive uses a standard RJ45 connector with a shielded network cable to connect to

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

position, torque, and speed of the motor, as well as accessing or monitoring the servo status.

Set the station number for the DMCNET system with P3.000. The maximum transmission rate is

20 Mbps. The servo drive provides two DMCNET ports for connecting multiple servo drives, with

one way in and the other way out. Remember to put the terminal resistor that comes with the

accessory kit of the controller or motion control card in the last servo drive.

Note: DMCNET is supported by the A3-F models only.

Pin assignment:

o

= -
= o

()

(1) CNG6 connector (female); (2) CN6 connector (male)

AN

INEATREE

16

Pin No. Signal 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

5,13 - Reserved

6, 14 DMCNET_2B DMCNET Channel 2 bus line (-)
7,15

8. 16 - Reserved
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Connecting multiple servo drives:

] — " —TF —T

......

i Host controller
1

el | gl

A\

(1) Connect to the controller / motion control card; (2) lllustration of DMCNET terminal resistor

Note:

1. You can connect up to 12 axes through DMCNET communication with the cable length up to 30 m
(98.43 ft).

2. You can connect multiple servo drives through the two DMCNET ports with one way in and the other
way out, and then put the terminal resistor in the last servo drive.

3. The required resistance value of the terminal resistor depends on the specification of the controller or
motion control card. Contact the Customer Service Center of the controller or motion control card for

details.
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3.9.2 Wiring for the EtherCAT communication connector

The servo drive provides two EtherCAT ports for connecting multiple servo drives, with one way

in and the other way out.

| P =
8 3 — 8
g A, =k
1 : —
=116
- (1) )

(1) CN6 connector (female); (2) CN6 connector (male)

Pin assignment:

Tran;r:ritsSion Pin No. Terminal Signal Description

1 TX+ TX+ Transmit +

2 TX- TX- Transmit -

3 RX+ RX+ Receive +

4 - - Reserved

IN 5 - - Reserved
6 RX- RX- Receive -

7 - - Reserved

8 - - Reserved
9 X+ X+ Transmit +

10 TX- TX- Transmit -

1 RX+ RX+ Receive +

ouT 12 - - Reserved
13 - - Reserved

14 RX- RX- Receive -

15 - - Reserved

16 - - Reserved

Note: the IN port is for connecting the controller or the previous servo drive, and the OUT port is for
connecting the next servo drive or not connecting to other devices. Incorrect wiring will lead to

communication error.
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Description of each indicator for the CN6 connector:
RUN ERR

O O

rL/Aq

O O
A B

B LED indicator status description

Indicator Description
ON
On
OFF
ON
Blinking D o >
200 ms | 200 ms
OFF I
ON
Single flash < »la >
200 ms 1000 ms
OFF I
ON
Off
OFF
B Network status indicator (L/A)
Indicator Status Description
. Network connection is established but no data
On Network is connected .
transmission.
Network connection is
Blinking established and data is in | Data in transmission.
transmission
Off No connection Network connection is not established.

B EtherCAT connection status indicator (RUN)

Indicator Status Description
After power cycling and the initialization of the
Off Initial servo drive is complete, the communication has
not yet started, but the controller can access the
servo drive’s register.
. SDO, TxPDO, and RxPDO data packets can be
On Operational .
transmitted.
Blinking Pre-Operational Thg controller can exchange data through the
mailbox.
Single flash Safe-Operational The servo drive can use the SDO and TxPDO

data packets to exchange data with the controller.
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B EtherCAT error indicator (ERR)

Indicator Status Description
Off No error No error has occurred.
On PDI Watchdog timeout Seryo drive malfunction. Contact the distributor for
assistance.
Blinkin State change error Parameter setting error causes the system unable
9 9 to switch the state. Refer to the following diagram.
Svnchronization error / The synchronization between the controller and
Single flash y the servo drive failed or the data was lost during

SyncManager error

data reception.

Init
A A A
(IP) P
v
Pre-Operational (S)
A A
(Qn (PS) (SP)
A 4
(oP) Safe-Operational
A
(SO)[ (0s)
A 4
Operational

Figure 3.9.2.1 EtherCAT State Machine

Connecting multiple servo drives:

Note:

@)
|
=% @@ E3

3

e

Asena  ac220v
Asoas

e

-l

N B

)

......

ISk

al
f/
@
L
C

[

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

(164.04 inches).

2. Use CAT5e STP cable.

3. ltis suggested that you use a Beckhoff network cable (model number: ZB9020).

4. Ensure the wiring is correct. The IN port is for connecting the controller or the previous servo drive, and

the OUT port is only for connecting the next servo drive.
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3.10 CN10 STO (Safe Torque Off) function
3.10.1 Introduction to STO

The STO function stops the current to the motor immediately. The dual-channel input signals

(SF1 and SF2 signals) stop the servo drive from supplying power to the motor.

1
% Reserved
||
2 17
&— Reserved
3|SF+ EN

IS

[l] v ZE:K‘ b | = | solation | = | 4[(% & A

SF1- EEA)
5| SF2+ R
—1

[}] L 4 KIK_ o | = | solton | = | 4[F & A

1
2leome i
A QI{

Note:

1. STO certiciation application for the 220V series models is in progress.
2. For this servo drive, the safe state is defined as “the state that power supply to the motor is cut off”. If
an error or danger is diagnosed, take the measure to have the servo drive enter the safe state.

3.10.2 Precautions for using STO function

Read the following safety precautions carefully to ensure system safety.

B Only qualified personnel fully understanding the safety standards can design, install, and
operate the system after reading this operation manual.

B Use products with safety certifications or machines compliant with safety specifications to
build a safe electrical circuit.

B Before installation and wiring, read the operation manuals of all the peripheral devices
carefully.

B [f the motor is moved by external forces when the STO function is activated, take safety
measures such as using the mechanical brake.

B Evaluate the risk of using the machine or the connecting devices.
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3.10.3 Potential risks of STO

After the STO function is activated, the servo drive can no longer control the motor. Hence, you
must evaluate all the potential risks that may result from the activation of the STO function to
ensure safety. Delta is not liable for any mechanical damage and personnel injury caused by the

potential risks.

B Do not touch the servo drive after activating the STO function. The STO function stops the
servo drive from supplying power to the motor but does not cut off the power to the servo
drive. Thus, there is a potential risk of electric shock.

When maintaining the servo drive, use the molded-case circuit breaker (MCCB) or
magnetic contactor (MC) to cut off the power to the servo drive.

B When the STO function is activated, the servo drive can no longer stop or decelerate the
motor.

B The STO function cuts off the power to the motor, but the motor can still be moved by other
external forces.

B When installing the machine or changing the servo drive, ensure to check if the STO
function works normally.

B The motor may move due to malfunction of the power device, and the maximum moving
range is 180 electrical degrees.

B Supply power to the STO input signals with a single power source. If you use a split power
supply, the leakage current may result in STO misoperation. In addition, the STO function
must be powered by the safety extra-low voltage (SELV) power source with reinforced
insulation.

B The EDM output signals are not safety output signals, which are used only for failure
monitoring. Incorrect use of the EDM signals may result in personnel injury. When an STO
failure is detected with the EDM signals, keep the STO input signals off.

B To avoid malfunction caused by accumulated errors, you must check the safety functions at

least once every 3 months.

3-118



ASDA-A3

Wiring

3.10.4 Safety parameters

To comply with the EN ISO 13849-1 PL e and IEC 61508 SIL3 standards, you have to monitor
the EDM signals with the controller. If you do not monitor the EDM signals, the system only

meets the IEC 61508 SIL2 standard. Refer to the following tables for the related standards.

Overseas specification

Standard

Machinery Directive

IEC / EN 61508: 2010

IEC / EN 62061: 2021

IEC 61800-5-2: 2016 / EN 61800-5-2: 2017

EN ISO 13849-1: 2015

EMC Directive
(Functional safety)

IEC / EN 61326-3-1: 2017

IEC 61000-6-7: 2014 / EN 61000-6-7: 2015

EDM signal .
Item Description Standard monitoring with e ED.M glgnal
monitoring
controller
Safety function | Safety function IEC / EN 61800-5-2 STO STO
HFT Hardware fault tolerance IEC /EN 61508 1 1
Subsystem Subsystem IEC / EN 61508 Type A Type A
IEC / EN 61508 SIL3 SIL2
SIL Safety integrity level
IEC / EN 62061 maximum SIL3 maximum SIL2
PEH Probability of dangerous IEC / EN 61508 1.61x107° [1/h] 1.66x107° [1/h]

failure per hour [h™]

IEC / EN 62061

(1.61% of SIL3)

(0.166% of SIL2)

Response time | Response time IEC / EN 61508 <10 ms <10 ms
Category Category EN |S§O1135849'1: Category 3 Category 3
PL Performance level EN 1SO13849-1: PLe PLd
2015
Mean time to dangerous EN 1SO13849-1: . .

MTTFq failure 2015 High High

DC Diagnostic coverage EN |S§O1135849'1: Medium Low
Mission time Mission time EN 1SO13849-1: 20 years 20 years

2015
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3.10.5 How does the STO function work?

The STO function controls the motor current by two individual circuits. When the STO function is

activated, it cuts off the power to the motor, so the motor is free from torque force. The following

table details how this function works.

Signal Status of opto-isolator
SF1+
SF1- ON ON OFF OFF
STO SF2
+
SF2- ON OFF ON OFF
. Torque off Torque off Torque off
Servo drive output status Ready (SF2 lost) (SF1 lost) (STO activated)
Diagnostic output (EDM) Open Open Open Close
Alarm N/A AL502 AL501 AL500

Note:

1. AL5O00 is triggered only when P1.120 is set to 1 or 3.

ON = 24V; OFF = 0V.

2
3.  Open = open circuit; Close = closed circuit.
4

The status of the EDM signals changes at once according to the status of the safety signals (SF1 and

SF2 signals).

3.10.5.1 Response time

When either SF1 signal or SF2 signal becomes OFF, the circuit cuts off the current to the motor

within 10 ms.

SF1/SF2

Motor current

ON OFF
! |
:<_,| Max.10 ms
I

ON [ OFF
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3.10.5.2 Alarm triggering

(1) AL500 (STO function is activated)
When either SF1 signal or SF2 signal becomes OFF, the STO function is activated, the
circuit cuts off the current to the motor within 10 ms, and the servo drive is Off, triggering
AL500.
When both SF1 and SF2 signals become OFF, the servo drive still displays AL500. Refer to
the following diagram.
The panel displays either “AL500” or “-STO-" according to the setting of P1.120.

SF1 ON OFF
SF2 ON OFF
I
«—> Max.10 ms
I
Motor current ON I OFF
I
I
I
I
EDM Close | Open
; |
I
:<—>| 10 ms
T
DO.SRDY(0x01) ON | OFF
I
|<—>: 10 ms
| ,
Alarm No alarm : | AL500
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(2) AL501(SF1 lost) / AL502 (SF2 lost) (signal loss or signal error)
When either SF1 signal or SF2 signal becomes OFF, the STO function is activated, the

circuit cuts off the current to the motor within 10 ms, and the servo drive is Off, triggering
AL500. After 1 second, AL501 or AL502 is triggered. The following diagram illustrates how

AL501 is triggered.

The panel displays either “AL500” or “-STO-" according to the setting of P1.120.

SF1

SF2

Motor current

EDM

DO.SRDY/(0x01)

Alarm

ON OFF
[
|
: ON
T N i T E R
«—> Max.10 ms
ON : OFF
|
|
,,,,,,,,,,,, e
I Close
|
[
l—p
! Max.10 ms
ON : OFF
|
| |
———» 15
L : \
No alarm ><, AL500 | AL501

Note: when SF1 becomes OFF, AL501 occurs. When SF2 becomes OFF, AL502 occurs.
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3.10.5.3 STO deactivation settings

Set P1.120 to choose the way to deactivate the STO function.

P1.120

Function

Switching on the servo drive is invalid / prohibited when the STO function is activated.

To deactivate the STO function and restart the servo drive, send the Servo Off command
to cancel the state (Servo On invalid / prohibited), and then send the Servo On
command.

DMCNET communication does not support this setting.

AL500 is triggered after the STO function is activated.

To deactivate the STO function and restart the servo drive, you have to clear the alarm
first, and then send the Servo Off command to cancel the state (Servo On invalid /
prohibited) and send the Servo On command.

DMCNET communication does not support this setting.

Switching on the servo drive is invalid / prohibited when the STO function is activated.
The servo drive starts to operate again after the STO function is deactivated.
DMCNET communication does not support this setting.

3
(Default)

AL500 is triggered after the STO function is activated.
To deactivate the STO function and restart the servo drive, you have to clear the alarm.

(1) When P1.120 = 0 and the Servo On / Off command is sent with external DI

SF1
SF2

OFF ON

DI.SON(0x01) ON OFF ON

DO.SRDY(0x01) OFF ON

Motor current OFF ON

EDM

Panel display -STO- N-RDY Content before alarm occurs

Open Close

Note: DI.SON is invalid in communication modes, and thus you have to switch the drive to Servo On with

the controller.
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(2) When P1.120 = 0 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1
SF2 OFF ON
OD 6040h OxF 0x6 0x7 OxF
|
DO.SRDY(0x01) OFF . ON
Motor current OFF ON
[}
EDM Open | Close
] .
OD 6041h status Switch on disabled Ready to switch on | Swg%hed Operation enabled
Panel display -STO- N-RDY Content before alarm occurs

(3) When P1.120 = 1 and the Servo On / Off command is sent with external DI

gié OFF ON
DI.SON(0x01) On OFF On
DO.SRDY(0x01) OFF On
DLARST OFF ON OFF
Motor current OFF ON
EDM Open Close
Panel display AL500 N-RDY Content before alarm occurs
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(4) When P1.120 = 1 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1
SE2 OFF ON
|
OD 6040h : OxF 0x6 0x7 OxF
|
| | |
I } }
DO.SRDY(0x01) I OFF : On :
|
| | | |
| | | |
| | [ |
DI.ARST OFF | |ON I OFFI I
' | | |
T
| | |
] | | |
| |
Motor current : : OFF | ON
f f
: : | | |
| | | |
EDM Open I : Close : :
|
I I I
: | | |
. . Ready to . Operation
OD 6041h status Fault Switch on disabled switch on Switched on enabled
Panel display AL500 N-RDY Content before alarm occurs
(5) When P1.120 = 2 and the Servo On / Off command is sent with external DI
SF1
SE2 OFF ON
DI.SON(0x01) ON
DO.SRDY(0x01) OFF ON
Motor current OFF ON
EDM Open Close
Panel display -STO- Content before alarm occurs

Note: if you switch the STO signals to ON when the servo drive sends the position or speed command to
the motor, it may cause drastic motor rotation. Before switching the STO signals to ON, check if

there is any command input and ensure personnel safety.
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(6) When P1.120 = 2 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1

SF2 OFF ON
!
OD 6040h OxF : 0x6 Ox7 OxF
S S —
DO.SRDY(0x01) OFF : | ON |
| |
| | | |
| | :
Motor current OF:F I | ON
|
I
: : | |
| |
' |
EDM Open | C}Iose |
i | |
: ' | |
. ) | Readyto | Switched | Operation
OD 6041h status Switch on disabled | switch on on enabled
Panel display -STO- Content before alarm occurs

(7) When P1.120 = 3 and the Servo On / Off command is sent with external DI

SF1
SF2 OFF ON
DI.SON(0x01) ON
DO.SRDY(0x01) OFF ON
[—
DI.ARST OFF | ON OFF
Motor current OFF ON
EDM Open Close
Panel display AL500 Content before alarm occurs
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(8) When P1.120 = 3 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1
SF2 OFF ON
OD 6040h OxF 0x6 0x7 OxF
DO.SRDY(0x01) OFF On
DI.ARST OFF I ON OFF
]
[
Motor current OFF i ON
EDM Open Close
| Switch on | Readyto | Switched | Operation
OD 6041h status Fault | disabled | switch on on enabled
Panel display AL500 Content before alarm occurs

(9) When P1.120 = 3 and the Servo On / Off command is sent through DMCNET communication

SF1
SF2

ControlField

DO.SRDY(0x01)

DI.ARST

Motor current

EDM

StatusWord

Panel display

OFF ON
SO=1
OFF : ON
OFF | ON OFF
]
]
OFF | ON
Open Close
Fault bit = 1 : SO hit=1
AL500 Content before alarm occurs
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3.10.6 Wiring for STO

For STO wiring, the recommended wire gauge is 0.11 - 0.52 mm? (AWG 30 - 20).

3.10.6.1 CN10 STO connector

This connector provides the STO function.

=T [
5 - [3] [4]
2 £ [5] [

%

(1) CN10 STO connector (female); (2) CN10 STO connector (male)

Pin assignment:

Pin No. Signal Description Function
1 - Reserved For deactivating the STO function.
Do not connect these two pins if using the STO
2 - Reserved function is required.
3 SF1+ STO input SF1+ Input signal for the STO function.
ON (close): servo drive is in normal operation
4 SF1- STO input SF1- OFF (open): STO is activated
5 SF2+ STO input SF2+ Input signal for the STO function.
ON (close): servo drive is in normal operation
6 SF2- STO input SF2- OFF (open): STO is activated
EDM+ Diagnostic output+ | Monitoring outputs for STO input status and STO circuit
EDM- Diagnostic output- | failure.

If you do not need the STO function, plug in the STO connector that
comes with the servo drive. The short-circuit wiring has been done as
shown in the figure on the right. If the wiring is removed, refer to the

wiring information in Section 3.10.6.3 Not using the STO function.
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3.10.6.2

Input / output signal specification

(1) Safety input signals (SF1+, SF1-, SF2+, SF2-)

DC2ay Servo drive

S‘N\itfh 3|SF1+ 56kQ  _____________ .

| 4 : |

i SF1- s '

\lL 5|SF2+ 56kQ . ____________ ,

Ly — ! :

6200(] i = |

6 : !

J_ SF2- Fommmmeoos '

Iltem Specification Note
Internal impedance 5.6 kQ -

Operable voltage DC24V +20% | Use the SELV power source.

Maximum delav time 10 ms The time duration from STO signal Off to
y STO function activated.

B The Off time duration of the external test pulse input should be less than 1 ms.

Test pulses

| zlomsI
>

SF1/SF2

!

H OFF

< 1ms I | |
- |
«—>» Max.10 ms
Motor current ON OFF
(2) Diagnostic output signal (EDM+, EDM-)
Controller Servo drive
DC24V
EDM+ 7
8
>1 * * i EDM-
= '
-~ !
Item Specification Note
Maximum allowable voltage DC24V Use the SELV power source.
Maximum allowable current 50 mA -

Maximum voltage drop

1.5V

When the current is 50 mA.
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3.10.6.3 Not using the STO function

Follow the diagram for wiring or plug in the short-circuit connector that comes with the servo

drive.

1
% Reserved
Il
2 1
% Reserved
3| SF1+ ] EN

Isolation | = —I —I —I

—1 1 :

E!! y wd @l ] — | 1solation | = || - 4
6 [II] P _&_
SF2- L L

—{ 1
:
I
1

3.10.6.4 Using the STO function for a single drive

To use a safety relay to trigger the STO function, follow the diagram for wiring.

1 '
‘&— Reserved
||
2 I
‘&— Reserved
3| SF1+ EN

[:] 4 ZE:K‘ PWM__&_ — | Isolation | = | S N

SF1-

Safety relay =
SF2+
—1

EN

Y AT PWM__é_ — | Isolation | = -| _| _|
L (N

7|EDME )

3-130



ASDA-A3 Wiring

3.10.6.5 Using the STO function for multiple drives

Follow the diagram for wiring if using multiple servo drives. However, ensure the value of
multiplying PFH and the number of servo drives is within the intended safety value for the

multi-axis servo system.

1

¢— Reserved
&— Reserved

3| SF1+ EN

[i] 4 ]K:K pwm4$ — | 1solation | = | H 4

2

SF1 __l_ @
5| SF2+ EN
\ &Y a PWM —] = | Isolation | = # 4 #
[ i~
SF2 —_]_
7lEOME
A Qi
8
EDM-  ----------oooood

1

&— Reserved
&— Reserved

3| SF1+ EN

[i] y ]E:K pwm4$ — | 1solation | = | - 4

2

4

SF1- 1 %@
5| SF2+ EN
\ A _ — | Isolation | =+ # % #
TR~
SF2 __l_
—7<EDM ,,,,,,,,,,,,,,,,
A ‘I
8
EDM-  b-===----oooooo

1

&— Reserved
&— Reserved

3| SF1+ EN

[1] y 1{:{ v & | = | somion| = | [ & [% 4

2

4

SF1- —_]_ %@
5| sF2+ EN
\ A _ = | Isolation | = # % #
[~
SF2 —_L
_7<EDM+ ,,,,,,,,,,,,,,,,
A =
8
EDM-  b------momooo-od
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3.10.7 Validation test

When installing, maintaining, or changing the servo drive, ensure to perform the following

validation tests. (It is suggested that you keep a record of the test results.)

1. With EDM diagnosis (SIL3 system)
(1) When either SF1 or SF2 signal is off, the servo motor cannot be operated.
(2) When you switch the SF1 and SF2 signals to ON or OFF, the input / output logic has to

be in accordance with the following table.

Signal Status of opto-isolator
SF1+
SF1- ON ON OFF OFF
STO SF2+
SFo- ON OFF ON OFF
Diagnostic output
(EDM) Open Open Open Close

2. Without EDM diagnosis (SIL2 system)
(1) When either SF1 or SF2 signal is off, the servo motor cannot be operated.

(2) When SF1 and SF2 signals are both ON or OFF, neither AL501 nor AL502 is triggered.

Note:

1. Ensure to perform the validation tests once every 3 months even if you do not install, maintain, or

change the servo drive.

2. If an error or danger is diagnosed, switch the safety input signals to OFF to have the servo drive enter

the safe state.
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3.11 220V series — Standard wiring example
3.11.1 Position (PT) control mode - differential line driver signal input

Servo drive
MCCB MC A3-L / A3-M Series
AC200/230V —o! R P3 %3
S Tl
Three-phase*6  —o0 | S Regenerative
50/60Hz ¢ T D D resistor
! c 1
Lic V] Power
Lac Vv supply
w -
Brake
P1 D OGem- 5 x4 | 8
gz CN2 |%7 Encoder
The supply voltage is 2.8 - 3.6V. 1 +5V
Do not input 24V power. CNL 2 GND
k SIGN+ | 36 3 | Donoiconneat
Differential line driver1 SIGN- | 37 | L :{:
f t I t Q this pin H
or position pulse inpu PULSE+ | 43 5 = ¥ e
PULSE- | 41 5 = se wisted-pair
- cable
MO 6 Case | Shield
GND 13 e .
MON2 | 15 I CN3 FXEVIRK
CoM+ |11 [ %2 | [68 B I
SON —6o—| DI [ 9 |[[TAY, I [ 5 | Rsass+ |
CCR +67"o— Di2 | 10 [[T=E¥3E | [ 4 | Rsass [
TcMo 60— DI3 | 34 |[mAR3, I 3,7 [oND_Iso 1
TcML 465~ D4 | 8 |[mA¥I, | [ 2 [ canL !
ARST +6"o— D5 | 33 H=AY3, I [ 1 [cann \
NL to.o Dl6 | 32 oA¥3h I !
AV | 418 - \
PL fo.o0— DI7 |31 2 ! |
— 3 13 | Rs485+ |
EMGS +—<.,0— DI8 30 } 12 | Rsass |
S 5'1% §2 =T | [11.15] GND _Iso |
—
— pot+ | 7 » | 0 CANE i
-~ 9 CAN_H |
SROY|  15KQ () DO1- 6 — { } Ll |
{—+— DO2+ 5 -
Ty mIRE=t ‘
4(: H 3 -— ! |
T +—— DO3+ | 3 \ |
2uv — HOME,% DO3- 2 -— |
T I | 5 | RS485+ }
T +—— DO4+ 1 ! g
= e j -— { | | 4 | Rrsass !
& ! |37 |eND_iso \
i —+—— DOS5+ 28 | 2 - |
+—2SK0 G- Dos- | 27 -— [ B |
DO6+ | 46 T — Lo J
LKA () Do6- | 40 | ol *— CN4
Mini USB | *5
A phase OA 21 ﬁ
differential signals. JOA » CN5
B phase :i OB 25 ﬁ 8 +5V
Encoder differential signals. /OB 23 ] 4 OptA
pulse Z phase 0oz 50 ﬁ 5 Opt/A
output | gifferential signals 10Z 24 3 OptB
= 2 | opt/B
Z phase ocz | 48 9 OoptZ
-collect —< [(:
P GND EZ?F 1 | optiz
Max. output current: 50 mA 6 GND
‘,,,,,ET,D(;JIC;O:A N ‘ voltage: 30V 7 GND
|| A3-M | appiication in progress)| CN10 | 10 | HALL_U
| - 1 11 | HALL V
! - 2 | 12 | HALL W
| SFi+ | 3 || 13 | TEMP+
} SF1- 4 } 14 | TEMP-
\ SF2r | 5 || 15 -
| SEZIIEGE | case | Shielding
| EDM+ 7 |
| EDM- | 8 |!

Note:

*1. The preceding figure uses the differential line driver for position pulse input. For open-collector signal
input, refer to Section 3.11.2.

*2. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*3. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*4. The brake coil has no polarity.

*5. Connects to the Mini-USB connector (for PC communication).

*6. Models of 1.5 kW and below can use single-phase power supply.

*7. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.11.2 Position (PT) control mode — open-collector signal input

Servo drive
MiCB MC A3-L / A3-M Series
AC200/230V —9 I b—? R P3 O3 __
Three-phase *6  —0 0 s Regenerative
50/60 Hz T T D ; resistor
1 c R,
Lic Red [
V] Power
Lac v White] supply
P1 W OBk PO S
P2 Yellow / 24y BRKR EMGS| g Brake
Open-collector * o ® Green > *4 |5
for position pulse input CN2 | %7 Encoder
———————————————————————————— === 1 +5V
: |NPN type device CN1 | 2 GND
E 0 ,r PULLHI_S | 35 | | PULLHI S | 35 : el e
‘ SIGN- | 37 | | SIGN- | 37 | 4| oot comneat —
| this pin 4]
PULLHLP | 39 | | PULLHIP | 39 | 5 T+ "SG Shiclded
PULSE- | 41 | | | PULSE- | 41 | 6 T twisted-pair
cable
: I : Case | Shield
_______________ S (S
e
Shielded MIONEL || 46 I CN3 AN |
twisted-pair GND 13 } 6.8 N |
cable 1
gg’\’:l‘z 13 | [[5 | Rems: !
+ | 11 F *2
p— RS485- I
SON o— DIl 9 | [ToiEy=, | g I
e 3,7 | GND_ISO |
CCIR t6"o— D2 | 10 | [o&¥3h, ! \BRECEN |
TCMO 40— D3| 34 || oA B e !
TcML ¢+6o—| DIa 8 ﬁjé’iﬁ ! = I
ARST -6~ DI5 | 83 | oAr3h, | |14.16] - !
o D6 | s A | [13 | Rsase ‘
o— DI a1 CES £ | 12 | RS485- }
T AYH
EMGS +6 . > DI8_ | 30 £ | [LL.15] GND_I1SO !
D9 | 29 | 110 | CANL !
DI10_| 38 | A | ISEMCANE, !
! J
P ey PN el I j -«— iy A
4@ DO1- 6 - ‘ AL |
—+— po2+ | 5 | CNs |
By K0 @ pop. | 4 P { | |68 - !
I | 5 | RS485+
L toe g o Dost | 8 j = { | [ 4 | rsass }
2V = @ o3 | 2 I [37 [enp_iso !
—1+— Do4+ | 1 [ = [
TPOS!  1.5KQ ' | 2 = !
LK (DI poa- | 26 j -— | |
13— Dpos+ | 28 Lt = !
- e ___ J
+—LSKA( D Dos- | 27 j -~— { cNa
{—+—— DO6+ 46 -— Mini USB | *5
1.5kQ @ DO6- | 20 j -—
CN5
A phase :i OA 21 ﬁ ) 5V
dlfferenua\ signals JOA 22 4 OplA
B phase :i OB 25 ﬁ <E 5 | Opt/A
Encoder dlfferenlla\ signals /OB 23 3 OptB
putlset Z phase : t oz 50 j F :E 2 Opt /B
outpu differential signals 10z 24 9 optz
= 1 | opt/z
o z Phﬁl*lse . ocz 48 6 GND
signals GND 44 7 GND
Max. output current: 50 mA 10 HALL U
voltage: 30V =
fmm e ——— 1 _—— 11 | HALL_V
| Loz aicaten mpragess| CN10 | 12 | HALL W
| - 14 13 | TEMP+
! - 2 |, 14 | TEMP-
| SF1+ 3] } 15 -
| SF1- | 4 |, case | Shielding
| SF2+ 5 }
| SF2- 6 |
| EDM+ 7 }
| EDM- 8 ||
b e e e e — _=

Note:

*1. The preceding figure uses the open-collector for position pulse input. For differential line driver signal
input, refer to Section 3.11.1.

*2. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*3. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*4. The brake coil has no polarity.

*5. Connects to the Mini-USB connector (for PC communication).

*6. Models of 1.5 kW and below can use single-phase power supply.

*7. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.11.3 Position (PR) control mode - internal position commands

Note:

A3-L / A3-M Series

Servo drive
MCCB MC
AC 200/230V —0 | o——e R
A |
Three-phase*5 —o0 | 0o ! S
50/60 Hz —oTo 4 T
LlC
Lac
P1
P2
S]
CNl 12KQ
+10v = 1MD<— T-REF | 18
GND | 19 | ¥
Shielded r@»—@ A~ MON1 | 16
twisted-pair 10KQ ,",! GND 13
cable 10KQ :V MON2 15
COM+ 11 M *1
SON "o DI1 9 [ [=avy3r
CTRG $—6~o— DI2 | 10 |[TE&x®,
POSO 65— DI3 | 34 | [mAYE,
POS1 "o D4 8 | [AY
ARST -6 DI5 | 33 HA¥
NL to.o—| Dl6 | 32 HoAYFs
PL 0, 0— DI7 31 HmAY
EMGS 46 o— DI8 | 30 [ A¥
- oo Do | 20 H A
6o DI10
1 DO1+ 7
SROY | 1.5KQ@ DOL- 6 ,:| ,_'{
S DO2+ 5
ZSPD. 1.5KQ 3 DO 2 4—{
1 DO3+ 8 :
HOME | 1.5KQ DO3- 2 <_<_ {
24V —
{1 DO4+ 1
TPOS]  15K0 () DO4- 26 -
I DO5+ 28
ALRM -—
+—LSKO (D Dos- | 27 J <—£
1 DO6+ 46 } .
1.5KQ@_ DOG6- 40 -—
A phase OA 21 ﬁ]_
differential signals JOA 22
B phase :I oB | 25 j]_
Encoder differential signals /OB 23
pulse Z phase oz 50 ﬁ]_
output differential signals 10Z 24
Zphase 4— OCZ | 48
open-collector GND 24
signals
Max. output current: 50 mA
____________ o voltage: 30V
STO (certification |
: A3-M i ;prn‘gress) CN10 |
| - 1 :
| - 2 |
| SF1+ 3 :
: SFL- | 4 |,
! SF2+ | 5 ||
| SF2- 6 |1
: EDM+ | 7 ||
| EDM- 8 |
'\ __—_—__—__Z —__

P3 O=f-—-
D iy
c ———= ]
U fed Power
VAo supply
w Black [ S
< véru;);‘/ 24V Bf{f,R,E,MK%,S,, é Brake
CN2 *6 Encoder
1 +5V
2 GND
30 s pint o
4 | R —H
5 T+ S“G Shielded
5 T- twisted-pair
cable
Case | Shield
| |
I CN3 AZM |
! [68 2 [
I [ 5 | Rsass+ |
! |4 | Rrsass !
: 3,7 | GND_ISO |
1] 2 | canL |
1 [ 1 [ cANH !
| [1416] - !
I | 13 | Rs485+ |
: 12 | RS485- :
: 11,15/ GND_ISO |
1| 10 | cAN_L :
19 | CANH !
I_ ______________ J
[ e —— 1
I CN3 AL
I [ 68 . |
I | 5 | RS485+ :
I [4 | rsass |
! |37 |eND_iso :
| 2 S :
Y S :
CN4
[ [MiniusB] 4
CN5
8 +5V
<5 4 | OptA
5 | Opt/A
{]C:i Opt B
2 | opt/B
¢ 9 Opt Z
1 | opt/z
6 GND
7 GND
10 | HALL_U
11 | HALL_V
12 | HALL_ W
13 | TEMP+
14 | TEMP-
15 :
Case | Shielding

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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Servo drive
MCCB MC A3-E / A3-F Series
A
AC 200/230V —OKLO——l R pP3 O——Ft2_ _
Three-phase*5 —0 | o | S D Regenerative
T resistor
50/60Hz | O - T c M
U Power
Lic v supply
Lac W —
P1 % Brake
P2 = - o
@ cN2 | %6 Encoder
CNL 1 +5V
2 GND
COM+ 6 *1 3 Do not connect
SoN " DIl l=ms 2| vomotemne |\ ——f———
this pin H
CTRG $—6 ©— DI2 5 T+ - Shielded
POSO 0 0O— DI3 6 T twisted-pair
ARST '—0_‘_0— DI4 . cable
Case | Shield
NL 6 o— DIS
PL 0, 0— DI6 CN4 x4
EMGS $+—0 , o— DI7 Mini USB
— CN5
1
o .m(,z DOlJ-r 1 \KI 8 +5V
DOl- | 2 | «1=<— <5 4 | OptA
| e DO2+ | 3 71 5 | Opt/A
24V — ¢ 15KQ @ DO2- 4 | _a]| — { :] 3 OptB
TPos|  —— DO3+ 25 j -— 2 Opt /B
$—LSKOGD DO3- | 26 | al*— 9| omz
| — DO4+ 23 1 Opt /1Z
LSKOGD DO4- | 24 | af+— 6 | GND
7 GND
A phase OA 17 jl_ 10 | HALL_U
differential signals JOA 18 1 HALL:V
Encoder B phase :I OB 19 j]_ 12 | HALL W
pulse differential signals P.
output /OB 20 13 | TEMP+
Z phase 0z 21 j]— 14 | TEMP-
differential signals 10Z 22 15 _
_____________ . Case | Shielding
| ASE | appicason nprogess) | CN10 | i
| - 1] | _CN6| EtherCAT ASE I
! - 2 ! | IN For connecting the controller or the !
: : : previous servo drive. :
F1+ 3 i i
- B e e s |
| SF2+ | 5 || Foo-o--—-——=
| SFo- 5 i CN6|DMCNET _ A3F |
: EDM+ = : 1 | DMCNET_1A I
| o T 5! 2 | DMCNET_1B |
L b= — 3 | DMCNET 2A !
4,5 = [
6 | DMCNET 2B |
7,8 = :
9 | DMCNET_1A |
10 | DMCNET_1B :
11 | DMCNET_2A I
12,13 - |
14 | DMCNET_2B :
15,16 = |
e 1
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Note:
. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

. The brake coil has no polarity.

instructions of third-party motors.

. Connects to the Mini-USB connector (for PC communication).

. Models of 1.5 kW and below can use single-phase power supply.

. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
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3.11.4 Speed (S) control mode

Servo drive
M(jSB MC A3-L / A3-M Series
AC 200/230 V _O,LO__i R P3 o2 __
Three-phase*5 —o|© | S |J_'| Regenerative
50/60 Hz —oTo | T D I resistor a
c ——_———
L. Red
e U e. Power
Loc v White] supply
P1 w Black [N S
p2 @ Oy 24y BRKR EEASGS s Brake
Green e I
C] %6 E—
CN2 ncoder
CN1 12KQ 1 +5V
+oV = MD<— V-REF | 42 —«12:&—51 2 | GND
GND 44 3 Do HD:SCO‘W”I'\SCK
A [ 4 Do v::\cznngul _ﬁ—
Shielded [ oty | _MON1 | 16 AR S W—
wisted-pair [—— £3f GND 13 5 T+ A Shielded
cable lﬁl (V) i MON2 15 6 T- tWIT:t:Slzepa"
COM+ 11 [ * Case | Shield
SON —6 o~ DIl 9 P
TRQLM ¢6 0— DI2 10 [B——— I CN3 A3-M :
SPDO +—6"o— DI3 | 34 |[[TikyE, Ve8| - [
SPD1 10" o—| D4 | 8 ||oiA¥F, I [ 5 | Reass+ |
ARST $6~o— DI5 | 33 HiA¥?e i [ 4 | rsass !
BGES & |
NL +0.0— DI6 32 = = : 3,7 | GND_ISO |
PL o, o DI7 | 31 S 1| 2 [ eanL !
— GES & | = |
EMGS ¢+<0.0— DI8 30 T | 1 CAN_H |
| oo DIg | 20 I A¥ | TS :
| ] B
oo DI10 | 38 W= == !
| p—
SRDY ‘FK(') DO1+ z j -— : 12 RS485- |
I @ DOl 6 ' |11,15] GND_Iso |
o DO2+ | 5 j i [10 [ cANL |
L Doz | 4 | e1<— '[9 [ cANH |
1 DO3+ | 3 ! = |
TSPl 15K0Q DO3- 2 :I — { bt 4
L —(:)— — JE IS .
24V —— — DO4+ | 1 : cN3 AL I
T 15K () Do4- | 26 — | (o8 '
— b - |
— |
| DO5+ | 28 3' — I | 5 | Rsass+ :
+—LSKO (D Dos- | 27 — 4 | reass |
— DO6+ | 46 j ) I [ 37 [enp_iso |
LSKO (V1 DO6- | 40 a1 +— L2 B |
| 1 = :
A phase OA 21 j]— \ Y _ ___ J
differential signals JOA 22 CN4
B phase OB 25 j]— Mini USB | x4
differential signals
Encoder /0B 23 CN5
pulse 2 phase oz 50
output : prase 8 +5V
differential signals 10Z 24 4 opA
2 oh :E 5) Opt /A
P oot ocz | 48 3 | optB
open-collector
) <« G\ | 4 ? —<=
signals 2 Opt /B
Max. output current: 50 mA 2
jmmmm—— == o voltage: 30V ¢ 9 OptZ
1AM | cppicaon mprogess)| CNIO | 1 | optiz
| - 1 ] 6 GND
: - 2 || 7 | GND
| SF1+ | 3 |1 10 | HALL U
| SF1- 4 || 11 | HALL_V
| SF2+ [ 5 || 12 | HALL W
I sF2- | 6 |, 13 | TEMP+
: EDM+ | 7 | 14 | TEMP-
: EDM- | 8 | 15 ]
———————————— - case | Shielding

Note:

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.

3-137



Wiring ASDA-A3

Servo drive
MCCB A3-E / A3-F Series
Y MC
AC200/230V —1X o— R P3 O——*2_ _
Three-phase*5 Re | S D Regenerative
50/ 60 Hz T resistor
Bl ' T c ]
U Power
Lic v supply
LZC wW > =
P1 @ é Brake
P2 oTET a
o) CN2 %6 Encoder
1 +5V
2 GND
COM+ Do not connect
JE 3 this pin
SON o— DI1 4 Do not connect I
this pin —l!—
5 o—]| DI2
TRQLM e 5 T+ ;G Shielded
SPDO o 6 T- twisted-pair
ARST p—6"o—  Di4 case | _Shield e
ase
NL 5o— DI5
PL o—{ DI6 CN4 »
EMGS o— DI7 Mini USB
CN5
| —
SRDY m pot ! j 8 oV
+—LSKOED DOl | 2 | #1<— 4] onA
[ R S po2+ | 3 5 | opt/iA
24V _—_ 4 15KQ -
— DO2 4 | & - ¢ 3 OptB
s DO3+ | 25 T/I 2 | opt/B
+—LSKOGD DO3- | 26 | #]*— 9] omz
— DO4+ | 23 1| opt/z
LSKOGN{ DO4- | 24 }I -— 6 | GND
7 GND
~ Aphase :I OA 17 j]_ 10 | HALL_U
differential signals JOA 18 11 | HALL_V
Encoder B phase :I OB 19 j}— 12 | HALL_ W
g):ltlsst differential signals /OB 20 13 | TEMP+
Z phase oz 21 j]_ 14 | TEMP-
differential signals 10Z 22 15 _
_____________ o Case | Shielding
|ATE | ion mprogessy | CN1O | O
! - L] | _CN6| EtherCAT ASE
ing th I h
| | | N e e |
SF1+ 3 ! F ing th dri
| | Looor I+ e o |
| SF2+ | 5 || o it Lty
! SF2- 5 | | _CN6|DMCNET  ASF |
\ EDM+ 7 1 : 1 DMCNET_1A :
! EoM- | & || | | 2 | DMCNET_1B |
e ———— p—— : 3 | DMCNET_2A :
1| 45 - |
! | 6 | DMCNET_2B |
1|78 = !
| |
! [ 9 | DMCNET_1A |
| 10 | DMCNET_1B :
! [ 11 | DMCNET 24 I
I 12,13 - :
| | 14 | DMCNET 2B !
I EEED - |
S ]
Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.11.5 Torque (T) control mode

Servo drive
MCCB MC A3-L / A3-M Series
AC 200 / 230V _O’J‘O_—H_i R p3 bX2___
Three-phase*5 _g e | S Regenerative
50/60 Hz —&To | T D resistor
! C Q-—--- |
Lic U Red
Power
Lac v O supply
P1 w Black > o I
BRKR EMGS
P2 @ Qgms aTITNST Y e
C]
oNL 12KQ CN2 |*6 Encoder
+10VE= ixa[|¢—] T-REF | 18 1| 4oV
Shielded r‘g’_@ i MON1 | 16 Ty S | S—
twisted-pair 10kQ 1 Y GND 13 G o i
cable  [10KO N MoNZ | 15 5 T+ A Shielded
6 T- twisted-pair
COM+ | 11 *1 - cable
SON 65— DI1 9 | [ d¥=h Case | Shield
SPDLM¢—5"o— DI2 10 | ==&y = | —_——_———_— — ——— \
TCcMO ¢—6"o— DI3 34 ,gggzitﬁ : CN3 AZM ||
TcM1 +-6"o— D4 g T AYE : L . |
ARST t6"0— DI5 | 33 || —AX i | |3 | Reass :
NL$—o.o0— DI6 | 32 ,ﬁ,‘;”zh‘ [ e s |
PL¢+o.,0— DI7 31 Hj:;E 7 || G (55 :
EMGS 6> DI8 2y 11 2 | CANL |
L 55— DI9 | 1 CAN_H :
oo DI10 | [1416] - !
— | RS485+
S % I;?;lf Z DI -— ! ig RS485 :
4 - | P
|
3 DO2+ 5 : 11,15| GND_ISO |
ZS“D._@_LSKQ DO2- | 4 — 1|10 [ cAN L !
— |
—3 DO3+ | 3 9 | CAN_H I
S0l 1.5K0 @ DO3- 2 :| -— : !
24V —_ — e
— — DO4+ | 1 | I
TN L5KA () T Doa- | 26 .\/I -~— I CN3 ASL
|
vy DO5+ | 28 “‘ 1| 68 - !
4 15K0 @_ DO5- 27 Lo -— : 5 RS485+ |
T} DO6+ 46 } : 4 RS485- :
1.5KQ Q DO6- 40 - | 3,7 | GND_ISO |
| 2 - |
A phase oA | 21 j]_ ' [ 5 :
differential signals JOA 22 ——————_—— = 4
CN4
B phase OB 25 j]_ _
Encoder differential &gnalsi /OB 23 Mini USB | *4
pulse Z phase 0oz 50 j |_ CN5
output | gitferential signals 102 24 8 5V
4 OptA
Zphase <4—— OCZ 48 ¢ 5 Opt /A
open-collector GND a1 3 OptB
signals < <E
Max. output current: 50 mA 2 Opt /B
voltage: 30V
----------- I 9 | optz
| ificati ! —<
11 ASM | appicaion mprogess)| CN10 | 1 | Opt/z
| |
| - 1, 6 | GND
! - 2 : 7 GND
I SF1+ | 3 |, 10 | HALL_U
| SF1- 4 11 | HALL_V
I SF2+ | 5 |, 12 | HALL W
: SF2- | 6 || 13 | TEMP+
I EDM+ | 7 |1 14 | TEMP-
| EDM- | 8 || 15 -
TTTTTT T T T -0 case | Shielding

Note:

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.
*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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Servo drive
A3-E / A3-F Series
MCCB MC
AC200/230V —© | 'o—e R P3 O——2——,
Three-phase *5 —0 | © | [S D Regenerative
yT resistor
50/60Hz o | O =l T c ! .
L U Power
1c \Vi supply
Lac W —— ] —
P1 @ Green L E’\iG_S*_gElT % Brake
P2
@ CN2 %6 Encoder
oNL 1 +5V
2 GND
COM+ 6 3 Do not connect
SoN 6t o— DI | 7 4| et e A
D|2 8 this pin IH
SPDLM 7 5 T+ LA Shielded
TCMO o DI3 9 6 T- twisted-pair
ARST 5 o—| Dl4 10 - cable
Case | Shield
NL o— DI5 11
PL o— DI6 12 CN4 a
EMGS $—o,o— DI7 13 [ [MiniusB
CN5
= = DOlJ_r 1 sl 8 +5V
DO1 2 |l < 4 | optA
[ B e e N DO2+ | 3 5 | opt/A
24V _—_ 1 15KQ 5 —
— DO2 4 |af-— < 3 | optB
e o DO3+ | 25 \rl 2 | opt/B
$—LSKOGD DO3- | 26 | af <o | omz
o DOA4+ 23 1 Opt /Z
LSKO(D) | DO4- | 24 | af<— 6 | GND
7 GND
A phase OA 17 j]— 10 | HALL_U
differential signals JOA 18 11 | HALL V
Encher B phase :I OB 19 ﬁ_ 12 | HALL_W
pulse | gitferential signal
output ifferential signals /OB 20 13 TEMP+
Z phase oz | 2 j]— 14 | TEMP-
differential signals 10Z 22 15 -
_____________ L Case | Shielding
: A3-E appslgg\lgiers';)cr?;gss) CNlO : |————f———————————————— === = -
! - 11 I _CN6| EtherCAT ASE I
! _ 2 | | IN For connecting the controller or the !
: : | previous servo drive. :
SF1+ 3 [ For connecting the next servo drive
i e | L e O
| SF2+ | 5 || it Hew
! SFo- | | CNB|DMCNET A3 |
| EDM+ 7 : 1 | DMCNET_1A :
: EDM- 8 : | 2 | DMCNET_1B |
L __——-———J ———. : 3 | DMCNET_2A :
1 [ 45 - |
! [ 6 | DMCNET 28 |
1|78 = !
| |
! [ 9 | DMCNET_1A |
| 10 | DMCNET_1B :
! [ 11 | DMCNET 2A I
: 12,13 - |
| | 14 | DMCNET 2B !
: 15,16 5 |
e e e e — ]

Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.11.6 Communication mode (CANopen)

Servo drive
MSSB MC A3-M Series
AC200/230V —O | o——9 R P3 b2 __
Three-phase™® — | o | IS Ij Regenerative
50 /60 Hz _OT ) T D resistor -
C
L U Power
1c v supply
Lac W P S
P1 s 24y BRKR El\-/IGgS é Brake
P2 Green S ———— -
e CN2 | %6 Encoder
CN1 1 +5V
COM+ 11 * 2 GND
Reserved —6 0— DIl 8 hene .
Reserved 60— DI2 4L P —_—r
Reserved ¢6©— DI3 5 T+ 36 Shielded
Reserved $—6—o— Dl4 6 T- twisted-pair
cable
ORGP 6 o0— DI5 Case | Shield
NL 0., 0— DI6
PL ¢+0, 0— DI7 CN3
EMGS S, 0o— DI8 6,8 5
+oo— DI9 29 5 | RS485+
6—— DI10 38 4 | RS485-
L F DO1+ 7 3,7 | GND_ISO
SROY|  15KQ >
DO1- 6 - 2 CAN_L
f— | DO2+ 5 1 CAN_H
4 15K0 () DO2- 2 > 16
| —— DO3+ | 3 -— 13 | RS485+
oay — KD po3- | 2 12 | Rsass
T o] o DO4+ | 1 -— 11,15| GND_ISO
12 poa | 2 10 | CAN_L
ARM | —— DOS+ 28 -— 9 CAN_H
LKQ@_ DO5- 27 -~
{1 DO6+ 46 -—
L5KQ 4 DO6- | 40 - CN4
[ [MiniusB]*4
A phase OA 21 j]_
differential signals:I J/OA 22 CNS
8 +5V
B phase : OB 25 :<( l— 4 OptA
Encoder differential signals /OB 23 ¢ E Opt A
pulse Z phase :I oz 50 j]_ = OptB
output | gifferential signals 10Z 24 ¢
2 Opt /B
zphase «—] ocz | 48 <2 | ontz
open-collector 1 Opt /Z
signals GND 44 6 GND
Max. output current: 50 mA
voltage: 30V 7 GND
_STO (‘Eep’:‘;‘;:fs'; CNIO 10 | HALL_U
- 1 11 | HALL_V
- 2 12 | HALL_ W
SF1+ 3 13 | TEMP+
SF1- 4 14 | TEMP-
SF2+ 5 15 2
SF2- 6 Case | Shielding
EDM+ 7
EDM- 8

Note:

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.11.7 Communication mode (DMCNET)
Servo drive
MCCB MC A3-F Series
A
AC200/230V —0 I'o—¢] R pP3 OX2___
Three-phase*®> —d | o | S ! Regenerative
50/60Hz o To- ) T D |:| resistor
i C Q== -
U Red
Lic NP :3:;)?;
Lac LG > =
P1 Yellow / 24y BRKR EMGS % Brake
@ Green %3 L
P2 %6
@ CN2 Encoder
1 +5V
CN1 2 | GND
COM+ | 6 T % > — i
Reserved o— DIl 7 arS = 4 this pin —o—,“,
Reserved $—3—0—| DI2 8 > T sG 1vﬁgtigtlicf)gir
Reserved o— DI3 9 € -I_-- cable
ORGP 6" DIa 10 Case | Shield
NL DI5 | 11 CN4|
PL}o.0— DI6 | 12 [ [MiniusB| x4
EMGS o— DI7 13 CN5
8 +5V
— EEE I 4| OptA
sroY|  1eko C DOL- > -— { ¢ 5 Opt /A
JR E— DO2+ 8 <E 3 Opt B
24V — LKA po2- | 4 j — { 2 | opt/B
|, DO3+ 25 9 OptZ
L 15KQ @ DO3- 26 ,:‘ -~ { ¢ 1 Opt /Z
— Do+ | 23 6 | GND
15 KQ@_ DO4- 24 :‘ -— { 7 GND
10 | HALL_U
11 | HALL_V
A phase : Ok | j]— 12 | HALL_W
differential signals JOA 18 =
13 | TEMP+
Souise B phase oB | 9 jl— 14 | TEMP-
(?utput differential signals /OB 20 15 -
~ Zphase :I oz 21 j]— Case | Shielding
differential signals 10Z 22
CN6| DMCNET
1 | DMCNET_1A
2 DMCNET_1B
3 | DMCNET_2A
4,5 -
6 | DMCNET_2B
7,8 -
9 | DMCNET_1A
10 | DMCNET_1B
11 | DMCNET_2A
12,13 -
14 | DMCNET_2B
15,16 -
Note:

*1. Refer to section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 400 W - 4.5 kW have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. Models of 1.5 kW and below can use single-phase power supply.

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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Wiring

3.11.8 Communication mode (EtherCAT)

Servo drive
A3-E Series
AC 200/230V —O l'o— R P3 O,
Three-phasex5 —o0 | o | S D |:| Regenerative
50/60 Hz T | resistor
i T c 1
L U Power
1C Vv supply
Lac W — . _% o
P1 E rake
P2 @ Green > -
©) cNz | * 6 Encoder
oNL 1 +5V
2 GND
COM+ 6 *1 3 Do not connect
this pin A
Reserved [Samm D11 4 | Dorotconnect —_—
this pin H -’ E—
Reserved $—6 ©o— DI2 5 T: ¥ -
— DI3 SG Shielded
Reserved am 6 T- twisted-pair
ORGP s Dl4 coee | Shisld cable
NL $6o— DI5
PL o— DI6
EMGS o, 0— DI7 CN4 v
Mini USB
-~ T DO1+ 1 j
4 15KQ (D DO1L- 2 - { CN5
1 1 DO2+ | 3 8 | +5V
24V% LKQ@_ DO2- 4 |_a] — { ¢ 4 OptA
1 5 Opt /A
T DO3+ 25 j
1.5KQ () DO3- 26 |_af +— ¢ 3 Opt B
— DO4+ | 23 i 2 | Opt/B
1.5KQ K DO4- 24 |_ad +— { :E 9 OptZ
O_ 1 Opt /Z
A phase OA 17 j]_ 6 GND
differential signals JOA 18 7 GND
Encoder B phase OB 19 jl_ 10 | HALL_U
pulse differential signals /OB 20 11 | HALL_V
output
Z phase oz 21 j]_ 12 | HALL W
differential signals 10Z 22 13 | TEMP+
14 | TEMP-
- 15 -
STO (certification
application in progress) CNlO Case Shleldlng
- 1
- 2
CN6 | EtherCAT
SF1+ 3 IN For connecting the controller or the
SF1- 4 previous servo drive.
ing th i
SF2+ | 5 out O notcomecung o any devces.
SF2- 6
EDM+ 7
EDM- 8
Note:

*1. Refer to section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2.
*3.
*4.
*5.
*6.

instructions of third-party motors.

The brake coil has no polarity.

Only models of 400 W - 4.5 kW have built-in regenerative resistors.

Connects to the Mini-USB connector (for PC communication).
Models of 1.5 kW and below can use single-phase power supply.

The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
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3.12 400V series — Standard wiring example
3.12.1 Position (PT) control mode - differential line driver signal input

Servo drive

MCCB A3-L / A3-M Series

MC
AC 380/480V —0 | o—— R P3 O3 __
Three-phase —J"j o—— S D L Regenerative
50/60Hz —To— T resistor
! C 1
DC 24V 24V U Power
Power Suppl ov v supply
P1 W -
P2 é Brake
D OQTeer~ T k4] -
The supply voltage is 2.8 - 3.6V. @ Encoder
Do not input 24V power. CN1 CN2 | x6
1% k SIGN+ | 36 1 +5V
Differep_tial line dr_iver*l SIGN- 37 2 GND
for position pulse input 3| Donotconnect
k PULSE+ | 43 inks i n
Do not connect i
PULSE- | 41 4 ihis pin [ E—
. 5 T+ “ Shielded
Shielded [ 10k0) CV ] MON1 | 16 s6 witedpair
wisted-pair i GND | 13 6 T- cable
cable | 10KQ OV |‘ MON2 15 Case | Shield
comM+ | 11 *2 i Ittt |
SON —6 o DIl 9 = ay+,] } CN3 AZM ||
CCIR 6" DI2 | 10 |[TEA¥=E 1] 68 - |
TcMO ¢ DI3 34 ﬁjﬁ:ﬁ( } 5 | RS485+ }
TemL b—o—o] DIa 8 23?111\/, | 4 RS485- |
ARST {60 DIs | 33 || ZAY L | |37 | GND_IsO !
NL {o. o D6 | 32 Hmar2h Ml 8 | GRL |
PL 0.0+ DI7 31 H‘Lﬂflim i L1 | CANH |
EMGS {6 >~ DI8 | 30 H ik | 1426 - i
oo DI9 | 29 | [ 13 | Rs4sse |
oo D0 | 38 =¥ | [12 | rsass !
T 3+—— Do1+ | 7 ! 111,15| GND_ISO I
SRDY 1.5KQ - | |
+— (D por1- | 6 -— 1 [ 10 | cAN L !
——3+— Do2+ | 5 j | L9 | CANH \
ZSPD 1.5KQ -— |
+—"- Doz | 4 -— { N A J
—+— Do3+ | 3 i B et |
v — ["+22 @) pos | 2 j -— { | ons ALl
T +— DO4+ 1 | | 68 - |
TPos|  15KQ P I'| 5 | Rs485+ !
+—>"2( ) Do4- | 26 -— ! ‘
[ ——3—— DO5+ | 28 | |4 | RS485 I
15KQ = | 3,7 | GND_ISO ‘
2 Q- Dpos- | 27 ~— ! [37 [onDi |
T 1+—— DO6+ 46 -— } 2 - }
15K > Do6- | 40 j ~— A - |
A phase OA 21 ﬁ CN4
differential signals JOA 22 Mini USB | *5
B phase OB 25 ﬁ
differential signals:i /OB 23 CN5
Encoder 8 +5V
pulse Z phase :i oz 50 ﬁ 2 OptA
output | gifferential signals 10Z 24 —<
5 | opt/A
@ 3 Opt B
Z phase
open-collector OCZ & 2 Opt /B
signals GND 44 9 Opt b
Max. output current: 50 mA < E
P voltage: 30V 1 Opt 1z
177 = =7 510 eriicaion. | ] 6 GND
1AM aicaionmpogess| CN1O | T e
| -
| ; ! 10 | HALL U
| Soramme 11 | HALL V
} = | 12 | HALL_W
| ;:2; : } 13 | TEMP+
‘ [ 14 | TEMP-
} SF2- 6 | 15
| B
} EDM+ LA case | Shielding
| EDM- 8 }

Note:

*1. The preceding figure uses the differential line driver for position pulse input. For open-collector signal
input, refer to Section 3.12.2.

*2. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*3. Only models of 1.5 kW and below have built-in regenerative resistors.

*4. The brake coil has no polarity.

*5. Connects to the Mini-USB connector (for PC communication).

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.12.2 Position (PT) control mode — open-collector signal input

Servo drive
MCCB A3-L / A3-M Series
Ny MC
AC 380/ 480 V waO—H—(# R p3 GX3___
Three-phase —jo—— F—0 s o [I] Regenerative
50/60Hz  —¢To— | T
' c |
DC 24V 24V U
Power
Power Suppl! ov Vv supply
P1 w -
Open-collector *1 P2 @ oL g Eieke
for position pulse input Ie) A S —
fFm———— e — — —-— CN2 | *6 Encoder
| PNP-type device cN. | 1 +5V
| PULLHLS | 35 PULLHLS | 35 : 2 GND
| SIGN- | 37 SIGN-_| 37 | | 3 ™ I
[ PULLHLP | 39 PULLHLP | 39 | 4 T H
¥
: PULSE- | 41 PULSE- | 41 | | 5 T+ S Shielded
| | 6 = twisted-pair
cable
) | R Case | Shield
: MON1 16
Shielded
twisted-pair GND 13 === |
cable MON2 | 15 } CN3 AZM_
COM+ 11 M *2 | 6,8 o }
SON 5—o— DI1 9 v ! } 5 RS485+ |
CCLR +6" o D2 | 10 | [To&F3C] | | 4 | Rs4ss- |
TCMO +—6o— DI3 34 ,H4::J¢K } 3,7 | GND_ISO I
TCML o— DU 8 [ jj’jK | 2 | CAN_L }
ARST to"o—{ DB | 33 | LAY, | [ 1 [canH !
o D6 | 32 HZAX2h | f1a18] - [
[T &, | ! |
ﬁof DI7 31 t=ar] | 13 RS485+ |
EMGS >— b8 | 30 | [12 | Rsass- !
DI9 29 I |11,15 enD_iso I
DIl0 | 38 1 | 10 | can L |
{_+— DO1+ 7 !
sov|  15KQ | DOl+ | 7 | j -— 1 [ 9 | canH !
4{: H DO1- 6 |—1 = [ 3
—1+— Dpo2+ | 5 R ,
ZsPD 1.5KQ -~ | AZL
2 H po2- | 4 -— | CN3 !
I
CER TN o e s P e |
I 4+ @ pos | 2 I [ 5 | Rs4ss+ !
e {__+—— DO4+ il } 4 RS485- |
TPOs|  15KQ = I
D poa- | 26 -— ! 37 |eNDiso ‘
o —————— DO5+ 28 | 2 - |
15KQ — | I
+—2(H pos- | 27 j -— V1 - |
ﬁ DO6+ | 46 “ it St N
- DO6- | 40 } -~ CN4
@ Mini USB | *5
Aphase OA 21 ﬁ
differential signals:i JOA 22 CNS
R i s
differential signal
Encoder | differenta signals /OB 23 {E s OoL/A
puise Zphase oz 50 ﬁ P
output | differential signals. 10z 24 {K 3 OptB
2 | opt/B
Zphase ocz 48 {E & OptZ
open-collector 1 Opt/Z
signals GND 44 5 &
Max. output current: 50 mA
| TS T ;O*(C;w@“;n* [T = =1 voltage: 30V 7 GND
1AM ppicaonin progress)| CN1O } 10 | HALL U
| _
| - 1 11 | HALL_V
! - 2 Iy 12 | HALL_ W
I SF1+ 3 | 13 | TEMP+
! SF1- | 4 || 14 | TEMP-
| SF2+ 5) | 15 -
I
} SF2- 6 | Case | Shielding
| EDM+ | 7 |1
! EDM- | 8 ||
Note:

*1. The preceding figure uses the open-collector for position pulse input. For differential line driver signal
input, refer to Section 3.12.1.

*2. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*3. Only models of 1.5 kW and below have built-in regenerative resistors.

*4. The brake coil has no polarity.

*5. Connects to the Mini-USB connector (for PC communication).

*6. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.12.3 Position (PR) control mode — internal position commands

Servo drive

A3-L / A3-M Series

AC 380/480V —0 | o—— R
Three-phase —o/:“o—| —O s
T
50/60Hz | o—| T
DC 24V 24V
Power Su ov
P1
P2
S]
CN1
+10V = 10ka[ [+ _T-REF | 18

GND

Shielded FJ%KT@ i Né?\"\él
twisted-pair H

cable Ii'%}_@ 'I“ MON2

COM+

SON —6o— DIl

CTRG $6"o— DI2

POSO ¢6"o— DI3

POS1 ¢6"o— DI4

ARST 6" DI5

NL 0, o— DI6

PL $0.,0- DI7

EMGS S . o— DI8

DI9

38

12KQ

1.2KQ

SRDY

DO1+

DO1-

6o
5 o— DI10
| —]
—J
1.5KQ
| —
—

ZsPD 1.5KQ

DO2+

DO2-

HOME

DO3+

DO3-

1
—J
1.5KQ
24V —_ —(: H
T L DO4+
Tos|  15KQ : D04 -
ALRM ‘]m') DO5+ 28
+—2 @ pos- | 27
1 DO6+
12 @ Dpos- | 40
A phase OA 21
differential signals JOA 2
B otese i oB | 25
Encoder differential signals /OB 23
pulse Z phase (eY4 50
output differential signals 10Z 24
D Phase ocz | 48
open-collector
signals GND 44
Max.
: A3-M ap;;gng‘e:mm" N1
I - 1
|
! - 2
| SFi+ | 3
! SF1- 4
: SF2+ 5
: SF2- | 6
| EDM+ 7
: EDM- | 8

Note:

=
=
=
=
=
46 }::
<t
—F
—F
1}

M e e iy

output current: 50 mA

voltage: 30V

P3 x2_
D M eor
2 |
u Re-d Power
v o supply
wW Black N S
@ Qumu] a BRRENGS| g e
CN2 | x5 Encoder
1 +5V
2 GND
3 | TR .
4 | ua R |
S T+ S‘G Shielded
6 T- twisted-pair
case | Shield cable
r——— = ———— |
I CN3 AZM |
! (68 - |
I [ 5 | Rsass+ | |
| [ 4 | Rrsass !
: 3,7 | 6ND_ISO |
1| 2 | cANLL !
I 1 [ cANH !
| [a26] - !
|| 13 | RS485+ |
| 12 | Rsaes !
| |11,15] GND_ISO |
| | 10 | CAN_L :
1 L9 [ cANH [
| |
| |
I I
I I
! | 5 | Rsdsst !
1 | 4 | Rsass- |
: 3,7 | GND_ISO :
| 2 - :
) !
CN4
[ |[MiniusB]*4
CN5
8 +5V
¢ 4 Opt A
5 Opt/A
¢ 3 | optB
2 | opt/B
¢ 9 Opt Z
1 Opt /Z
6 GND
7 GND
10 | HALL_U
11 | HALL_V
12 | HALL_W
13 | TEMP+
14 | TEMP-
15 R
Case | Shielding

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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Servo drive
A3-E / A3-F Series

MCCB

N MC P3 Er
AC 380 /480 V —0 | o——] R ! Regenerative
Three-phase —0 | o——] s D I;l resistor
50/60Hz  —To—| T S 1
DC 24V 24V Power
|
o v
w EN_I("B:.S_;R_I"(; i Brake
Pl @ Green e kK3 _ _é
P2
@ CN2 %5 Encoder
CNL 1 +5V
2 GND
COM+ 6 *1 3| Dornoteonneat
this pin 2
SON o Dll 4 Do not connect HH
CTRG $—6"0o— DI2 — ¥ .
D3 5 T+ sG Shielded
POSO Oo— 6 T- twisted-pair
JR —
ARST o— D4 Case | Shield cavte
NL 5s~o— DI5
PL o— DI6 CN4 a
EMGS $—o0.o— DI7 [ |MiniuUsB
CN5
| p—
srov|  Tekn DO1+ 1 i -— 8 +5V
DO1- 2 & — ¢ 4 Opt A
—  fome[ — DO2+ 3 - 5 Opt/A
24V —_ +—LEKO( :)_ DO2- 4 _j -— { 3 OptB
55— DO3+ | 25 j 5= 2 | opt/B
LKD) DO3- | 26 | a]+— < 9 | optz
o — DO4+ 23 1 Opt /Z
LSKQ(D) | Do4- | 24 _j -~ 6 | GND
7 GND
A phase OA | 17 ﬁ— 10 | HALL_U
differential signals JOA 18 11 | HALL V
Encoder B phase oB |19 j]— 12 | HALL_W
pulse differential signals /OB 20 13 | TEMP+
output
Z phase oz |21 j]— 14 | TEMP-
differential signals /10Z 22 15 S
_____________ o Case | Shielding
| A3E | picaton mprogess) | CN10 | S .
I - 1| I _CN6| EtherCAT ASE |
| | | N e prgsmpecoowone. |
Fl1+ 3 ing th dri
| s |4, S L oy oo S|
: SF2+ [ 5 | i Heguit
| = 11 | CN6|DMCNET !
: EDM+ 7 : | 1 | DMCNET_1A :
I oM. 1 & |t | | 2 | DMCNET_1B |
Lt/ — I [ 3 | DMCNET 2A !
| |45 - |
! | 6 |DMCNET 28 |
1178 = !
| I
! | 9 |DMCNET 1A |
| 10 | DMCNET_1B :
| | 11 | DMCNET 2A !
ECEE - |
| 14 | DMCNET_2B :
I 1516 - |
e e e ]

Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.12.4 Speed (S) control mode

MCCB

A
AC 380/480 V _OKLO—|
Three-phase —0 | o———]
T
50/60Hz —o | o—

MC

Servo drive

A3-L / A3-M Series

DC 24V 24V
Power Suppl ov
P1
P2
S]
12k
CN1
+1ov 1okal |4 V-REF 42 o
GND 44
. r&l—( MON1 16
Shielded i
twisted-pair 10K it GND 13
cable L%»“—O MON2 | 15
COM+ 11
o— DI1 9
TRQLM 6o DI2 | 10
SPDO o— DI3 34
SPD1 Oo— Di4 8
ARST $6"o— DI5 | 33
o, o— DI6 32
o, o— DI7 31
EMGS ¢ .o DI8 30
DI9 29
DI10 38
{1 DO1+ 7
P10 @y po1- | 6
{1 DO2+ 5
BP0 () poz- | 4
I DO3+ 8
1 TSPD.LKQ@_ DO3- 2
2V — {1 DO4+ 1
TPOS-LKQ@— DO4- | 26
DO5+ 28
ALRM
150 @— DO5- | 27
DO6+ 46
15Kf@— DO6- | 40
A phase OA 21
differential signals JOA 22
B phase :I OB 25
Encoder differential signals /OB 23
pulse Z phase oz 50
output differential signals 10Z 24
Z phase 0oCcz 48
open-collector
signals GND 44
Max. output current: 50 mA
voltage: 30V
| - 1 |
|
| - 2 1
| SF1+ 3 :
| SFL- | 4 |,
: SF2+ 5 |4
| SF2- 6 |1
: EDM+ | 7 |,
| EDM- 8 :
|

Note:

P3 O—2———
Regenerative
D resistor
c ————
Red ,_l
U Whit Power
\Y supply
Black
w > o 4o
BRKR EMGS
© QG T T Y5 g ek
CN2 Encoder
1 +5V
2 GND
8 Do vﬁ::scs‘v‘!nsm .
4 Do r:z:scsln“nect _:‘:'—
5 T+ . Shielded
6 T- twisted-pair
= cable
Case | Shield
| |
I CN3 AZM |
| [68 } |
I [ 5 | Rsass+ :
: 4 RS485- :
: 3,7 | GND_ISO |
1| 2 | CAN_L :
11 | CANH I
|
| [1416] - |
I [ 13 | RS485+ :
| [ 12 | Rsass !
: 11,15| GND_ISO |
| | 10 | CAN_L :
'[9 [canH I
L ___ )
|____ ___________ |
| CN3 A3-L |
|
| [68 B |
| 5 RS485+ :
: 4 RS485- |
I |37 [GND 1so |
| 2 = :
A - |
—_—— e e = J
CN4
Mini USB | *4
CN5
8 +5V
¢ 4 Opt A
5 | Opt/A
¢ 3 | OptB
2 | opt/B
¢ 9 | optz
1 | opt/z
6 GND
7 GND
10 | HALL_U
11 | HALL_V
12 | HALL_W
13 | TEMP+
14 TEMP-
15 -
Case | Shielding

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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Wiring

Servo drive

A3-E / A3-F Series

e i

Ps<cood

@]
=z
N

Regenerative
resistor

.

Power

supply

é Brake

Encoder

+5V

GND

Do not connect
this pin

Do not connect
this pin

8]

AR WN P

T+

A Sielded

6

T-

twisted-pair
cable

Case

Shield

CN4

Mini USB | **

CN5

+5V

Opt A

Opt /A

Opt B

Opt /B

OptZ

% & o

Opt /Z

GND

N ORI ON WO~

GND

=
o

HALL_U

=
[

HALL V

=
S

HALL W

=
w

TEMP+

=
H

TEMP-

=
ol

Cas!

@

Shielding

CN6

For connecting the controller or the
<+ 9

For connecting the next servo drive

DMCNET

|
|
previous servo drive. :
|
|

or not connecting to any devices.

A3-F

DMCNET_1A

DMCNET_1B

DMCNET_2A

DMCNET 2B

DMCNET_1A

DMCNET_1B

DMCNET_2A

12,13

14

DMCNET_2B

15,16

MCCB
A
AC 380/480V —0 | o—ro R
Three-phase —¢ '} o— S
T
50/60Hz — | o—| T
DC 24V 24v
Power Suppl ov
P1
P2
S}
CN1
CoM+ | 6
SON 6 ©— DIl
TRQLM 6 o— DI2
SPDO 6 o— DI3
ARST 6" — DI4
NL $—6o— DI5
PL o— DI6
EMGS ¢—o ., o0— DI7
SRDY.LKQ@_ DO1- 2 | a| —
PR ZSPD L F DO2+ 3
24V— | ¢ LSKOGD DO2- | 4 |«
bss—_—+—— DO3+ | 25
+—LSKO(D DO3- | 26 | uf
L F DO4+ 23
ML 1sk0@) T Dos- | 24 \./l —
A phase OA 17 ﬁ]_
differential signals JOA 18
Encoder B phase OB 19 ﬁ_
pulse differential signals /OB 20
output
Z phase oz 21 j}_
differential signals 10Z 22
V= ae | sTo(centication| |
Il_A3-E app\lc:l;roa (m pnr;graelss) CN10,
| Samun|
|
: - 2 |
| SFi+ | 3 |,
| SF1- | 4 |!
: SF2+ 5 |1
. sF2- | 6 |}
| EDM+ | 7 |!
I EDM- 8 |
I — pp——
Note:
*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.
*3. The brake coil has no polarity.
*4. Connects to the Mini-USB connector (for PC communication).
*5. Models of 1.5 kW and below can use single-phase power supply.
*6

instructions of third-party motors.

The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
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3.12.5 Torque (T) control mode

Servo drive
M(jSB MC A3-L / A3-M Series
[

AC 380/480V —' I o—| R P3 %2
Three-phase _gH, s L Regenerative
50/60 Hz _OT T 2 . _|;| resistor O
DC 24V 24V u Red
Power
Power Suppl ov v oM supply
Black — ~ I
éva Vellow/ N 4V>E°RKR Eﬁgs g Brake
Green >R —
CN2 | %5 Encoder
ilOVE 10ko| |1 _T-REF 1 +5V
Shielded 1&0,«) OV fi-|_MON1 2 > caect A
twisted-pair 3 GND thisipin i
cable 10KkQ v i MON2 5 T+ ;G Shielded
oM 6 T- twisted-pair
+ cable
SON —~o— i Case | Shield
SPDLMp—6"o—  DI2 fmmm o m————————— \
TCMO 60— DI3 : CN3 ASM
TCML $—6"o— DI4 [ 68 - | :
ARST +—6"o— DI5 : 5 RS485+ :
NL$—o. o D6 £ | ReSs |
PL$<.0— DI7 | | 37 |GND_IsO !
EMGS 6. 0— DI ! 20 |ECANTLE |
L o DI9 p L1 JCANH :
oo DI1O | [14.16 R :
1 DO1+ 7 DI I | 13 | RS485+ |
SRDY 1.5KQ - |
1 DO1- 6 -~ { | | 12 | RsS485- :
- DO2+ 5 )I ! 111,15| GND_ISO |
ZSPD 1.5KQ - | |
—(:)_ DO2- 4 -~ { | | 10 | CAN_L 1
1 I
1 [rseo 15KQ DO3+ 3 <_<_ { | 9 CAN_H :
24V _—_ —@‘ DO3- 2 DI L
T 1T DO4+ 1 -
-— |
TPOS_LKQ@— DO4- 26 } -— { : :
— DO5+ | 28 | I
ALRM.LKQ@_ DO5- | 27 ,:| -— { W | :
— DO6+ | 46 - i | 4 | rsass |
15K < DO6- 40 -— : 3,7 | GND_ISO :
12 - !
A phase OA 21 ﬁ_ | 1 _ :
differential signals JOA 22 I_ i a4
B phase OB 25 ﬁ_ CN4 _
Encoder differential signals :I /OB 23 Mini USB | x4
pulse Z phase oz 50 j]_ CN5
output | gitferential signals 10Z 24 8 BV
4 Opt A
zphase «—] OCZ | 48 —= 5 | Opt/A
open-collector
signals ¢ GND 44 ¢ 3 Opt B
Max. output current: 50 mA 2 Opt /B
voltage: 30V
= 9 | optz
e A;_; = T STOcerticaion | | 1 Opt/Z
| application in ;jmgress) C][\-j]_() : 6 GND
| > 1! 7 GND
- |
|
| RN | 1Ty
: S L4 12 | HALL W
I SF2+ | 5 |! TR T
: Sl 14 | TEMP
[ EDM+ | 7 || i =
| EDM- | 8 |! -
L e __—_—_—___C — | Case | Shielding

Note:

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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Wiring

Servo drive
A3-E / A3-F Series

M i

NP (ON W oA~

L Regenerative
|:| resistor

M

Power
supply

Bs<cood

> =
% Brake
k3 _ L

CN2

Encoder

+5V
GND

Do not connect

this pin n

Do not connect I
this pin g

T+

6 Shielded

o g WNFE

cable

Shield

Case

CN4

Mini USB | ¥4

Q
P4
a1

+5V
Opt A
Opt /A
OptB
Opt /B
Opt Z
Opt /Z
GND
GND
HALL_U
HALL_V
HALL_W
TEMP+
TEMP-

Shielding

=
o

Iy
[N

[y
N

=
w

=
~

=
()]

Case

CN6

previous servo drive.

or not connecting to any devices.

DMCNET | ASF
1 | DMCNET 1A
2 | DMCNET_1B
3 | DMCNET 2A

45 _

6 | DMCNET_2B

7,8 -

9 | DMCNET_1A

10 | DMCNET 1B

11 | DMCNET 2A
12,13 -

14 | DMCNET 2B

MCCB
A MC
AC 380/480vV —0 I'o— R
Three-phase —o | o—— ]
ST
50/60Hz —¢ ; o— T
DC 24V 24V
Power Suppl ov
COM+
SON —6 ©o— DIl
SPDLM $—6 o— DI2
TcMo +—6o— DI3
ARST o— DI4
NL $6o— DI5
PL o— DI6
EMGS $—o0,0— DI7
T DO1+ 1
sroY|  15kg : Soir 2
P ZSPD LT DO2+ 3
24V — +—LEKO( :)— DO2- | 4
TSPD T DO3+ 25
+—LSKA( D+ DOo3- | 26
T DO4+ 23
L LsKaG) 1 Dos- | 24
A phase OA 17
differential signals JOA 18
Encoder B phase OB 19
pulse differential signals /OB 20
output
Z phase oz 21
differential signals 10Z 22
1= ar | STO(cenficaion| ~ |
|L_AS-E app\ic;roon (in p’:(:gretss) CN10
I _ 1
| |
| - 2 |
| SF1+ | 3 ||
| SF1- 4|l
| SF2+ 5 |1
| SF2- | 6 ||
: EDM+ 7 :
| EDM- 8 ||
L] ——
Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil

*4. Connects to the Mini-USB connector (for PC communication).
*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of

has no polarity.

third-party motors.

T- twisted-pair

For connecting the controller or the

For connecting the next servo drive

3-151



Wiring

ASDA-A3

3-152

3.12.6 Communication mode (CANopen)

Servo drive
ASDA-A3-M Series

P3 -——— )
D M edetor
c 1]
U Power
Y, supply
w o
@ Green 2V BR_K’i IE_ML%'S_ - % Brake
CN2 | *5 Encoder
1 +5V
2 GND
3 | e .
4 | Y —h——
5 T+ A Shielded
6 T twisct;il-epair
Case | Shield
CN3
6,8 -
5 RS485+
4 RS485-
3,7 | GND_ISO
2 CAN_L
1 CAN_H
14,16 -
13 RS485+
12 RS485-
11,15| GND_ISO
10 CAN_L
9 CAN_H
CN4
[ |MiniusB]| 4
CN5
8 +5V
¢ 4 Opt A
5 Opt /A
¢ 3 Opt B
2 Opt /B
¢ 9 Opt Z
1 Opt/Z
6 GND
7 GND
10 | HALL_U
11 | HALL_V
12 | HALL_ W
13 | TEMP+
14 TEMP-
15 -
Case | Shielding

MCCB
N MC
AC 380/480V —G To—] R
Three-phase g ho | S
50/60Hz T, T
DC 24V 24V
Power Suppl ov
P1
P2
O
CN1
COM+ 11 7] *1
Reserved —0 ©—| DIl
Reserved $—G0— DI2
Reserved $—6 06— DI3
Reserved ¢—G 00— DI4
ORGP 60— DI5
NL 0., 0— DI6
PL 0, 0— DI7
EMGS 6. o— DI8
+6"o— DI9
67— DI10 A
e ey
ZSPD % D02+ 5 } - {
LKA po2- | 4 —
1 g s 5 Jd=Y
24V — — + |1
18K () ggi— 26 j :Zi
I DO5+ 28
MML_Lska, & pos | 27 }1 — {
— DO6+ | 46 31 -—
L5KQ 3 DO6- 20 <—£
A phase :I OA 21 j]—
differential signals JOA 22
B phase :I 0B |25 <}
Encoder differential signals /OB 23
pulse Z phase oz 50 j}—
output | - gitferential signals :I 10Z 24
Z phase <+—— O0Cz 48
opegi-gcnoél‘llzctor <«— GND 44 gb‘f
Max. output current: 50 mA
STO (certification voltage: 3ov
application in progress) | CN10
- 1
- 2
SF1+ 3
SF1- 4
SF2+ 5
SF2- 6
EDM+ 7
EDM- 8
Note:

*1. Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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3.12.7 Communication mode (DMCNET)

Servo drive
MCCB MC A3-F Series
AC 380/480V —0 | o——] R p3 &2 __
Three-phase —OTO——| S D Regenerative
50/60 Hz _OTO_—| T c 5 resistor 7
u Red
24v v Qi :5;:,?;
ov Black
w >—e——
P1 @ Yellow / 24V BRKR E';:‘_gs g Brake
p2 Green >—————
e CN2 | x5 Encoder
1 +5V
CN1 2 GND
3 Do not connect
COM+ | 6 I %1 DT S e—
Reserved —0 ©— DIl [ 4 SCE g
Reserved 60— DI2 5 T+ ;G Shielded
Reserved $—6~ ©—  DI3 6 T tvwsctaet?l-epalr
ORGP+~ DIa Case | Shield
DI5 CN4
DI6 Mini USB | *4
EMGS o— DI7 CNS
8 +5V
— Do+ | 1 & | Gpin
SROY|  15K0 DOL- 5 )l = ¢ 5 | Opt/A
A — DO2+ | 3 2| e
24V — g LSKQ DO2- | 4 31 — —b- 2 | Opt/B
— DO3+ | 25 9 | OptZ
15K0 @)1 D03 | 26 }l = —b= 1 | opt/z
ALRM % DO4+ 23 } o 6 GND
=2 Do4 | 24 -— 7 | GND
10 | HALL_U
11 | HALL_V
A phase :I oA | 17 j]_ 12 [HALL_W
differential signals JOA 18 13 TEMP+
Encoder B phase :I OB 19 j l— 14 TEMP-
(?Jltlslen differential signals /OB 20 15 -
Z phase 0oz 21 ﬁ]_ Case | Shielding
differential signals:I 10Z 22
CN6
1 | DMCNET_1A
2 | DMCNET_1B
3 | DMCNET 2A
45 | -
6 | DMCNET 2B
7,8 -
9 | DMCNET_1A
10 | DMCNET_1B
11 | DMCNET_2A
12,13 -
14 | DMCNET_2B
15,16 -
Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).

*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
instructions of third-party motors.
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3.12.8 Communication mode (EtherCAT)

Servo drive
MCCB MC A3-E Series
A
AC 380480 V—0 | & o—— R P3 O——F2__
Three-phase —0 | o——— S b Regenerative
50 /60 Hz T
=, o—| T c M
U Power
DC 24V 24V v supply
Power Suppl ov W -~
EM(E_S BRKR Brake
E; @ Green 24V>_ __*_3_ —_ __%
@ CN2 s Encoder
*
CNL 1 +5V
2 GND
COM+ 6 *1 3| Domotconrear
1 this pin n
Reserved o— DIl 4 | Pemotcomea D 1
this pin T
Reserved $—6 ©o— DI2 5 TJpr s Shielded
R — lelde
Reserved o DI3 6 T- s¢ twisted-pair
ORGP o—| Di4 Case | Shield cable
NL 6 o— DI5
PL o— DI6
EMGS 0o, 0— DI7 CN4 v
Mini USB
SRDY |_Q' DOl+ 1 j {
1.5Ki -—
+—" )+ DOl | 2 | «l<— CNS
DO2+ 3
oy = L5KQ ‘4— 8 +5V
- " Do2- | 4 L a1<— 4 | OptA
— DO3+ | 25 —b= < T oun
-—(”’KQ KH Dos- | 26 -~— d
- — :E 3 OptB
aru|  ThR DO4+ 2 -— 2 Opt /B
K DO4- | 24 | af <+ 9 opt z
:E 1 Opt /Z
A phase :I OA 17 j]— 6 GND
differential signals JOA 18
7 GND
Encoder B phase :I OB 19 ﬁ]_ 10 | HALL U
pulse { differential I =
OUIDUI Ifrerential 5|gnas /OB 20 11 HALL_V
Z phase : oz | 2l ﬁ]— 12 | HALL W
diff I I =
ifferential S|gnas /OZ 22 13 TEMP+
14 | TEMP-
. 15 -
STO (certification
application in progress) CNlO Case Shleldlng
- 1
- 2
SF1+ 3
SF1- 4 CNG6 | EtherCAT
ing the I h
SF2+ | 5 IN 4 reioussenodver
= 0 OUT  |a— ooty et
EDM- 8

Note:

*1. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
*2. Only models of 1.5 kW and below have built-in regenerative resistors.

*3. The brake coil has no polarity.

*4. Connects to the Mini-USB connector (for PC communication).
*5. The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring

instructions of third-party motors.
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This chapter describes the panel display of ASDA-A3 series servo drive, as well as its

operation and testing.
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4.1 Panel description

[Em
=/

o—||ooooo
00,00, 00,00, 0,

o | G || o

(8) - ——

o O

(7) ----- - CHARGE QT{ %
4

(1) Display: 5-digit, 7-segment LED displays the monitoring values, parameter numbers, and

setting values.

(2) MODE key (M): switches the display among Monitoring mode, Parameter mode, and Alarm
mode. In Editing mode, press the MODE key to switch back to Parameter mode.

(3) UP key (A): changes monitoring code, parameter number, and setting value.

(4) DOWN key (¥): changes monitoring code, parameter number, and setting value.

(5) SHIFT key («): in Parameter mode, press 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.
In Monitoring mode, you can switch the display of high / low digits.

(6) SET key (S): displays and stores the parameter setting value. In Monitoring mode,
pressing the SET key switches between decimal and hexadecimal display. In Parameter
mode, pressing the SET key switches to Editing mode.

(7) Charge LED: the Charge LED indicator is on when the power is applied to the circuit.
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4.2 Parameter setting procedure

Switching modes:

Power On

:

Monitoring
mode

) I- BIR
ll_l

_Il )

| om

Parameter
mode

POOOC

1 M
Alarm mode

|

Operating in each mode:

Monitoring mode

Monitoring
mode

/ 1. If no alarm occurs, Alarm mode is skipped.
S When a new alarm occurs, it switches to Alarm mode from

4 any other mode.

3. When switching to a different mode, if you do not press

]

]

: a key within 20 seconds, it returns to Alarm mode.
\ See Chapter 14 for detailed alarm information.

e

—_— - ——

variables. Refer to Section 4.3.5 for
detailed information.

2. You can directly enter the code of
monitoring variables via P0.002.
Refer to Chapter 8 for a detailed
description of P0.002.

3. Press the SHIFT key to switch the
display of high / low digits of
monitoring variables.

— e e e~
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mode

Parameter mode
Parameter

Test Operation and Panel Display

() (] ) mnJ nJ nJ M M
2 c2 c2 cJ c2 c2 c2 cJ
c2 c2 C2 CJ) c2 -2 -2 c2
c2 - mJ i 0 un o ~
oo o_ - - o- o- o= -

2 cJ c2 -3 (I cJ (o c2
£3 £3 £3) 3 £3 3 £3 £3
c2 - N (N o (] o -
=N o oo =R o o e o
Ava Ava Ava Ava Ava Ava Ava Ava
c3 c3 c3 3 3 c3 c3 c3
c3 £3 £3 £3 £3 £3 £3 £3
£3 £3 £3 £3 £3 £3 €3 £3
c3 == i NB 3 Ny D) .=
& o oo =R =R o oo o

Ava Ava Ava Ava Ava Ava Ava Ava

S
c I O = T e C o Q Q
= 0 ] = 0 [Sh] 8 @ [SI] IS IS
o = - (20— = = O = O = < © &~
ﬂnmulaPlWMlugmblmJMlHleleP
c o
S © o X Es Ss s S S
=g 7 w g 53 & S g o 14
o % o o < o > o o o

M

Monitoring
mode

4-4



ASDA-A3

Test Operation and Panel Display

Editing mode

Parameter
mode

MNS

Editing mode

Displays parameter

setting value

<

.
N

.
__

N
’

A

.,
N

C2
-
)

Monitoring /
Alarm mode

A

>

Co)
CJ
=3

m
_

£

parameter setting value,
it automatically returns
to Parameter mode.

S
—_—

parameter setting value,
it automatically returns
to Parameter mode.

SAYES

S
—

parameter setting value,
it automatically returns

After saving the

AYEd

After saving the

After saving the

to Parameter mode.

If no alarm occurs, Alarm mode is skipped.
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4.3 Status display
4.3.1 Data save status

When you complete the parameter setting, press the SET key to save the parameters.

The panel displays the status for one second.

Displayed symbol

Description

Correctly saved the setting value (Saved).

Read-only and write-protected parameter (Read-only).

(Power On).

L oC =—'.|:= Entered the wrong password or did not enter a password (Locked).

Eh_':: - Entered an incorrect setting value or the reserved setting value (Out of Range).
S'—' oM You cannot enter a value when in the Servo On state (Servo On).

o _Mn_ Changes to the parameter take effect after power cycling of the servo drive

4.3.2 Decimal points

Displayed symbol Description
aoooo| (meumre
(L g
I I High word / low word indication: this indicates the current high
word or low word when the data is displayed in decimal format
Low High (32 bits).
word word
rmme (oenmm
D00 (100000
I I Negative sign: the two decimal points on the left represent the
Negative No negative sign when the data is displayed in decimal format (16
g, v . or 32 bits). In hexadecimal format, it only shows positive values.
sign function
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4.3.3 Alarm messages

Displayed symbol Description

When an alarm occurs, the panel displays ‘AL’ as the alarm symbol and ‘nnn’ as
the alarm code.

o
I_II__I NN Refer to Chapter 8 Parameters for a detailed description of P0.001 or Chapter 14
Troubleshooting for alarm details.

4.3.4 Positive and negative sign setting

Displayed symbol Description
MoUC 0 In Editing mode, press the UP (A ) and DOWN (V) keys to change the displayed
i ag value. Press the SHIFT key to change the selected value (the selected value is
flashing).
Press the SHIFT key for 2 seconds to switch between the positive (+) and
- an negative (-) signs. If the parameter value is out of range after the positive or
. o negative sign is switched, then the servo drive automatically resets it to the

original value.

4.3.5 Monitoring display

When you apply power to the drive, the display shows the monitoring symbol for one second,
and then enters Monitoring mode. In Monitoring mode, press the UP (A) and DOWN (V) keys
to change the monitoring variables. Or you can directly change the setting value of P0.002 to
specify the monitoring code. When the drive is powered, the default monitoring code is set to
the value of P0.002. For example, if the value of P0.002 is 4, when the drive is powered, the
panel displays the monitoring symbol C-PLS first, and then displays the input number of pulse
commands. Refer to the following table for more information. For all monitoring variables, refer

to Table 8.3 Monitoring variables descriptions in Section 8.3.

P0.002 . i .
setting value Monitoring symbol Description Unit
Coon Motor feedback pulse number (after the scaling of E- .
0 ) b.l (] Gear ratio) (user unit) [user unit]
1 o Input number of pulse commands (after the scaling of [user unif]
U I ) E-Gear ratio) (user unit)
C_onnt The deviation between control command pulse and .
2 Y I W feedback pulse number (user unit) [user unit]
3 =— ::.F'L 5 Motor feedback pulse number (encoder unit) [pulse]
- _onC Input number of pulse commands (before the scaling
4 I I of E-Gear ratio) (encoder unit) [pulse]
5 C_oncC Error pulse number (after the scaling of E-Gear ratio) [pulse]
| I (encoder unit) P
6 L =—' - =— - Input frequency of pulse commands [Kpps]
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setir?éo\(/):Iue Monitoring symbol Description Unit
7 ':|=:'=— =— l:: Motor speed [rpm]
8 : |-|=—'|—i : Speed command [Volt]
9 r ':|P|—=|:' Speed command [rpm]
10 L - =: EI = Torque command [Volt]
11 = - :- ':h-' Torque command [%]
12 F” ”_l —: Average torque [%]
o o
13 (i it Peak torque [%]
14 = : :—" ||:| Main circuit voltage [Volt]
L - .
15 _: _ L oad ./ motor inertia .ratlo S (1 times]
Note: if it shows 13.0, it means the load inertia ratio is 13.
16 ”:'b:— =— IGBT temperature [°C]
- _ Resonance frequency (low word is the first resonance
7 ) ljl_ll | and high word is the second one). (Hz]
1-c
Ij i _
The absolute pulse number of encoder Z phase equals
0 +5000 0 +5000 0
18 v v the homing value, 0. It is +5000 or -4999 pulses when -
0 T the motor rotates in the forward or reverse direction.
I I
Z VA Z
— Mapping parameter #1: shows the content of
19 n: ”:”:' : parameter P0.025 -
(Specify the mapping target by P0.035)
Mapping parameter #2: shows the content of
20 ﬂn F“:"j parameter P0.026 -
— (Specify the mapping target by P0.036)
S—— Mapping parameter #3: shows the content of
21 : “ ”:"Jj parameter P0.027 -
(Specify the mapping target by P0.037)
— Mapping parameter #4: shows the content of
22 r” ==:==:|L= parameter P0.028 -
(Specify the mapping target by P0.038)
Tw] l Monitoring variable #1: shows the content of parameter
23 unr = i Pooos '
(Specify the monitoring variable code by P0.017)
Monitoring variable #2: shows the content of parameter
24 e __2 P0.010 -
rn _

4-8
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setzr?é;o\(/)azlue Monitoring symbol Description Unit
Monitoring variable #3: shows the content of parameter
25 o __ 20 P0.011 )
e A
(Specify the monitoring variable code by P0.019)
— Monitoring variable #4: shows the content of parameter
26 : ” - _|_= P0.012 .
= (Specify the monitoring variable code by P0.020)
27 _ Offset value between motor position and Z phase. PUU
- L u, (Only available for Delta CNC controllers.)
The alarm code (in decimal). The value being
28 o on_r converted to the hexadecimal notation is identical to }
L1 I the alarm code displayed in P0.001 and the error code
of communication models.
29 F”: buu Position feedback from the auxiliary encoder. PUU
30 I 1 Position difference between the position feedback and PUU
[y the command from the auxiliary encoder.
31 aoacind Feedback position difference between the main PUU
Ly encoder and auxiliary encoder.

The following table shows the panel display of 16-bit and 32-bit values.

gz o Description
the displayed value P
B =|-' :=|—= (Dec) If the value is 1234, it displays 01234 (in decimal format).
== ec
16 bits
13230 If the value is 0x1234, it displays 1234 (in hexadecimal format;
Iic3 (Hex) the first digit does not show).
12230C
o I LI pec high) If the value is 1234567890, the display of the high word is
5 = 1234.5 and the display of the low word is 67890 (in decimal
— format).
L [ 2 (Dec low)
32 bits
(R o o |
[ [ (Hex high) If the value is 0x12345678, the display of the high word is
=0 h1234 and the display of the low word is L5678 (in
I CC hexadecimal format).
L0 10 (Hex low)

4-9
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The following table shows the panel display for the negative sign.

Example of

the displayed value DO

If the value is -12345, it displays as 1.2.345 (only in decimal format;
there is no positive or negative sign for hexadecimal format display).

(N
()
(N

Note:

1.

Dec means the value is displayed in decimal format; Hex means the value is displayed in hexadecimal
format.

The display shown above is applicable in both Monitoring mode and Editing mode.

All monitoring variables are 32 bits, and you can switch the high / low word and the display method
(Dec / Hex). As described in Chapter 8, each parameter only supports one display method and

switching the display method is not allowed.
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4.4 General functions
4.41 Operation of fault record display

In Parameter mode, select P4.000 - P4.004 and press the SET key to show the corresponding

fault records.

Ui S I 7100 1 1| The 1% recent
| l.l—l l_"J _—> l_ l_"_l (| error
A
v
S — —
a[ily | 1010 3] he 2
PUni il ——— |Luucg) e ? e
A
v
S
o 1 r
~ _{L“JE' . L ::“J'l:llg l’rhrgr;gdrecent
A
v
S — —
ui[aln I (1010 0] The 4®
Pyl — (L oo2c The 47 recent
A
v
ooy S I 00 th
r _l_l_ll_l-l - > LULCC l’rhrgrS recent
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442 Force DOon

You can switch to the Diagnosis mode by the following steps. Set P2.008 to 406 to force enable
the DO mode. Then, set the DO by binary method with P4.006. When the parameter value is 2,

it forces DO2 on. When the value is 5, it forces DO1 and DO3 on. No data is retained in this

mode. The mode returns to the normal DO mode after power cycling of the drive. You can also
set P2.008 to 400 to switch to the normal DO mode.

Note: P4.006 is displayed in hexadecimal format. Therefore, it does not show the fifth 0.

0
(i
(]
cJ
D

«— || «—

Force enable the

DO mode

Force DO1 on

Force DO2 on

Force DO3 on

Force DO4 on

Force DO5 on

Force DO1 and DO3 on

Force DO1, DO2, and DO3 on

—_—— e e e
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4.4.3 Digital input diagnosis operation

You can switch to the Diagnosis mode by the following steps. When DI1 - DI10 are triggered by

the external signal, the panel shows the corresponding signal in bit. When it shows 1, it means
the Dl is on.

For example, if it shows 1FE1, E is in hexadecimal format; it will be 1110 when it transfers to
binary format. Then, DI6 - DI8 are on.

P00

S

<—i:

ll
1/1111]1110[000 1]« Binaycode

P « Corresponding

The panel displays in
hexadecimal format.

13 1211109 8 7 6 5 4 32 1

4.4.4 Digital output diagnosis operation

You can switch to the Diagnosis mode by the following steps. When DO1 - DO5 are triggered by

the output signal, the panel shows the corresponding signal in bit. When it shows 1, it means the
DO 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.

I | The panel displays in
| hexadecimal format

, <«—— Corresponding
DO

|0001|1 111|<— Binary code
3 2

5 4

4-13
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4.5 Testing

This section is divided into two parts. The first part introduces testing without load and the
second part describes testing when the servo motor is running with load. To avoid danger,

operate the servo motor without load first.

4.51 Testing without load

Remove the load from the servo motor, including coupling on the shaft and accessories, to
avoid any damage to the servo drive or machine. This prevents the parts on the motor shaft
from falling off and possibly causing personnel injury or equipment damage during operation.

Run the motor without load first to see if the servo motor can run during normal operation.

Caution: to prevent danger, it is strongly recommended that you check if the motor can operate

normally without load first. Then, try operating the motor with load.

Check the following items carefully before operation.

B Check for any obvious visible damage.
B The wires at the wiring terminal should be isolated.

B Make sure the wiring is correct to avoid damage or any abnormal
operation.

B Check for and remove any electrically conductive objects, including sheet
metal and screws, or inflammable objects inside or near the servo drive.
Inspection before

. [ | Check if the control switch is in the Off state.
operation

(without power) B Do not place the servo drive or external regenerative resistor on
inflammable objects.

B To ensure the electromagnetic brake works, check if the stop and circuit
breaker functions are working normally.

B Reduce the electromagnetic interference if there is electromagnetic
interference with the peripheral devices.

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

[ | Protect the encoder cable from excessive stress. When the motor is
running, make sure the cable is not worn or stretched.

B Contact Delta if the servo motor vibrates or makes unusual noise during
operation.

B Make sure the settings for the parameters are correct. Different machinery
has different characteristics. Adjust the parameters according to the

Inspection during characteristics of each machine.
operation

. . B Reset the parameters when the servo drive is in the Servo Off state, or it
(power is applied)

may cause malfunction.

B If there is no contact noise or other abnormal noise when the relay is
operating, please contact Delta.

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

B The 7.5 KW model is controlled by PWM. When the temperature is lower
than 40°C (104°F), the fan stops running.

4-14
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4.5.2 Apply power to A3 servo drive

Follow the steps.

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

Caution: do not connect the power (R, S, T) to the output terminal (U, V, W) of the A3 servo

The default digital inputs (DI6 - DI8) are the signals of negative limit (NL), positive limit (PL), and
emergency stop (EMGS). If DI6 - DI8 are not used, you must change the values of P2.015 -
P2.017, which you can set to 0 (disable the DI function) or some other values for different

functions.

When the panel displays no text, check if the control circuit power is undervoltage.

Turn on the power:

(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 properly. The motor ground cable FG
must connect to the drive’s ground terminal. Refer to Sections 3.1 - 3.2 for wiring.

(2) The encoder cable for the motor is correctly connected to CN2: if you only want to use
the JOG function, connecting CN1 and CN3 is not necessary. Refer to Section 3.5 for
the wiring for CN2.

drive, or it may damage the servo drive.

Connect the power circuit for the servo drive:

Connect the power to the servo drive. Refer to Sections 3.1.3 and 3.2.3 for power wiring.

Power supply: apply power to the control circuit (L1c, L2c) and main circuit (R, S, T).

When the power is on, the display of the servo drive shows:

)

screen display shows:

When the servo drive status displays the P0.002 setting as the motor speed (07), then the

[ T
) L
mmmn
I
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B When the screen displays:

<

)

Overvoltage warning:

This means the voltage input from the main circuit is higher than the rated range or a

power input error has occurred (incorrect power system).

Corrective action:

1.

2.

Use a voltmeter to measure the input voltage from the main circuit and ensure it is
within the rated range.

Use a voltmeter to measure if the power system complies with the specifications.

B When the screen displays:

Encoder error warning:

Check that the motor encoder is securely connected and the wiring is correct.

Corrective action:

1.

2
3.
4

Make sure the wiring is following the instructions in the user manual.
Check the encoder connector.
Check for loose wiring.

Check for damage to the encoder.
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When the screen displays:

W
-

Emergency stop warning:

Check if any of the digital inputs DI1 - DI10 are set to emergency stop (EMGS).

Corrective action:

1.

If you do not want to set the emergency stop (EMGS) as one of the digital inputs,
make sure none of the digital inputs DI1 - DI10 are set to emergency stop (EMGS)
(make sure that none of the parameters, P2.010 - P2.017, P2.036, and P2.037,

are set to 21).

If the emergency stop (EMGS) function is needed, make sure this DI is on when it is
preset as normally closed (function code: 0x0021), and then set this DI as normally

open (function code: 0x0121).

When the screen displays:

CoCC
U
L0

Negative limit error warning:

Check if any of the digital inputs DI1 - DI10 are set to negative limit (NL) and that DI is not

on.

Corrective action:

1.

If you do not want to set the negative limit (NL) as one of the digital inputs, make
sure none of the digital inputs DI1 - DI10 are set to negative limit (NL) (make sure
that none of the parameters, P2.010 - P2.017, P2.036, and P2.037, are set to 22).

If the negative limit (NL) function is needed, make sure this Dl is on when it is preset
as normally closed (function code: 0x0022), and then set this DI as normally open
(function code: 0x0122).
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B When the screen displays:

Positive limit error warning:

-

Check if any of the digital inputs DI1 - DI10 are set to positive limit (PL) and that DI is not on.

Corrective action:

1.

B When the screen displays:

Overcurrent warning.

Corrective action:
1.
2.

none of the digital inputs DI1 - DI10 are set to positive limit (PL) (make sure that
none of the parameters, P2.010 - P2.017, P2.036, and P2.037, are set to 23).

If the positive limit (PL) function is needed, make sure this DI is on when it is preset
as normally closed (function code: 0x0023), and then set this DI as normally open
(function code: 0x0123).

D
—J
CJ

Check the connection between the motor and servo drive.

metal conductors from being exposed.

If you do not want to set the positive limit (PL) as one of the digital inputs, make sure

Check if the conducting wire is short-circuited. Fix the short circuit and prevent any
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B When the screen displays:

0
Co
X

Undervoltage warning.

Corrective action:
1.  Check if the main circuit wiring is correct.
2.  Use a voltmeter to measure if the main circuit voltage is normal.

3. Use a voltmeter to measure if the power system complies with the specifications.

Note: during power on or in the Servo On state (without any commands issued), if an alarm occurs or any

abnormal display appears, please contact the distributors.
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4.5.3 JOG trial run without load

It is easy to test the motor and servo drive using a JOG trial run without load since no extra wiring

is needed. For safety reasons, it is recommended that you set JOG at low speed. Follow these

steps.

Note: the JOG trial run is not supported when P1.001.X =B or C or P1.001.Y = 1.

Step 1: JOG ftrial run is available only when the servo drive is in the Servo On state. The drive

can be forced into the Servo On state by setting P2.030 to 1 or by the controller.

Step 2: set the JOG speed (unit: rpm) with P4.005. Press the S key to display the JOG speed.

The default is 20 rpm.

Step 3: press the A or ¥ key to adjust the JOG speed. In the following example, the speed is

set to 100 rpm.

Step 4: press the S key to display “JOG” and enter JOG mode.

Step 5: after completing the trial run, press the M key to exit JOG mode.

-
FHUUS

e

keys to adjust \|
| the JOG speed. !

N
|

After entering JOG mode, make the
motor run in a counterclockwise or
clockwise direction by pressing the
or V¥ key. Release the key to stop
the operation.

exit JOG mode.

l m Press the M key to

Exit
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The following shows the JOG timing diagram.

Motor runs in
forward direction

Speed 0 —

Motor runs in
reverse direction

Press A

Release

Press W

Motor stops

If the motor does not run, check if the wiring between U, V, W and encoder cable

is correct.

If the motor runs abnormally, check if the U, V, W phase sequence is correct.
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4.5.4 Trial run without load (Speed mode)

Before starting the trial run without load, firmly secure the motor base to avoid any danger

caused by the force generated by the motor during speed changes.

Step 1: set the control mode of the servo drive to Speed mode. Set P1.001 to 2 for Speed

mode. Then cycle the power to the servo drive.

Step 2: in Speed mode, set the digital input settings for the trial run as shown in the following

table.

Digital input sZﬁirr?g;n\?;?ure Symbol Function description CN1 Pin No.
DI1 P2.010 =101 SON Servo activated DI1-=9
DI2 P2.011 =109 TRQLM Torque limit DI2-=10
DI3 P2.012 =114 SPDO Speed selection DI3- =34
Di4 P2.013 =115 SPD1 Speed selection Di4-=8
DI5 P2.014 =102 ARST Alarm reset DI5- =33
DI6 P2.015=0 - DI disabled -

DI7 P2.016 =0 - DI disabled -
DI8 P2.017=0 - DI disabled -
DI9 P2.036 =0 - DI disabled -
DI10 P2.037=0 - DI disabled -
DI11 P2.038=0 - DI disabled -
DI12 P2.039=0 - DI disabled -
DI13 P2.040=0 - DI disabled -

You can program the digital inputs of Delta’s servo drive by referring to Section 8.1 Digital input

(DI) descriptions.

The default setting includes the negative limit, positive limit, and emergency stop functions;

therefore, if any alarm occurs after you complete the settings, cycle the power to the servo drive

or set DI5 to on to clear the alarm. Please refer to Section 4.5.
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The Speed command selection is determined by SPDO and SPD1. See the following table.

Speed DI signal of CN1
command Command source Content Range
number SPD1 | SPDO
External Voltage difference
S . between V_REF and -10V to +10V
S1 0 0 Mode analog Slgnal GND
Sz N/A Speed command is 0 0
S2 0 1 P1.009 -75000 to +75000
S3 1 0 Internal register parameter P1.010 -75000 to +75000
S4 1 1 P1.011 -75000 to +75000

0: means that Dl is off (the circuit is open).

1: means that Dl is on (the circuit is closed).

The parameter setting range of the internal register is from -75000 to +75000.

Rotation speed = setting value x unit (0.1 rpm).

For example, P1.009 = +30000, and the rotation speed = +30000 x 0.1 rpm = +3000 rpm.

Command setting for the speed register:

Set P1.009 to +30000.
Set P1.010 to +1000.
Set P1.011 to -30000.

Motor’s running direction:

Input command Rotation direction

+ CCW (forward direction)

- CW (reverse direction)

Step 3:

(@)
(b)

(©)

(d)

(e)

)
(@)

Switch on DI1 and the drive is in the Servo On state.

When both DI3 (SPDO0) and DI4 (SPD1) are off, that means the drive executes the S1
command. The motor rotates according to analog voltage command.

When DI3 (SPDQO) is on, that means the drive executes the S2 command. The rotation
speed is 3,000 rpm.

When DI4 (SPD1) is on, that means the drive executes the S3 command. The rotation
speed is 100 rpm.

When both DI3 (SPDO0) and DI4 (SPD1) are on, that means the drive executes the S4
command. The rotation speed is -3,000 rpm.

You can repeatedly execute steps (c), (d), and (e).

If you want to stop the motor, switch off DI1 (Servo Off).
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4.5.5 Trial run without load (Position mode)

Before starting the trial run without load, firmly secure the motor base to avoid any danger

caused by the force generated by the motor during speed changes.

Step 1: set the control mode of the servo drive to Position mode. Set P1.001 to 1 for Position

mode. Then cycle the power to the servo drive.

Step 2: in Position mode, set the digital input settings for the trial run as shown in the following

table.

Digital input Param\;aatﬁJresetting Symbol Function description CN1 Pin No.
DI1 P2.010 =101 SON Servo activated DI1-=9
DI2 P2.011 =108 CTRG Command triggered DI2-=10
DI3 P2.012 =111 POSO Position selection DI3-=34
Dl4 P2.013 =112 POS1 Position selection DI4-=8
DI5 P2.014 =102 ARST Alarm reset DI5- =33
DI6 P2.015=0 - DI disabled -

DI7 P2.016 =0 - DI disabled -
DI8 P2.017=0 - DI disabled -
DI9 P2.036 =0 - DI disabled -
DI10 P2.037=0 - DI disabled -
DI11 P2.038=0 - DI disabled -
DI12 P2.039=0 - DI disabled -
DI13 P2.040=0 - DI disabled -

You can program the digital inputs of Delta’s servo drive by referring to Section 8.1 Digital input

(DI) descriptions.

The default setting includes the negative limit, positive limit, and emergency stop functions;

therefore, if any alarm occurs after you complete the settings, cycle the power to the servo drive

or set DI5 to on to clear the alarm. Please refer to Section 4.5.
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Refer to Sections 3.12.3 and 3.13.3 for the wiring for Position (PR) control mode. See the

following table for the 99 sets of PR and the Position commands (POSO0 - POSB6).

Position ' 5hg5 | poss | POS4 | POS3 | POS2 | POS1 | POSO | CTRG Corresponding
command parameter

P6.000
Homing 0 0 0 0 0 0 0 i

P6.001

P6.002
PR#1 0 0 0 0 0 0 1 1

P6.003

P6.098
PR#50 0 1 1 0 0 1 0 1

P6.099

P7.000
PR#51 0 1 1 0 0 1 1 N

P7.001

P7.098
PR#99 1 1 0 0 0 1 1 1

P7.099

0: means that Dl is off (the circuit is open).

1: means that Dl is on (the circuit is closed).

You can set the 100 sets of PR (P6.000 - P7.099), which you can also set for absolute position

commands.
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This chapter contains information about One Touch tuning, Auto tuning, and gain
adjustment modes. Advanced users can also tune the servo system in Manual mode.
In addition, this chapter also describes how to deal with the mechanical resonance and

noise and the adjustments for application functions.
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5.1 Tuning procedure

You can tune the servo drive by following this flowchart. First, start from One Touch Tuning.

If you are not satisfied with the tuning results, then use Auto Tuning, Gain Tuning, and Manual

mode in sequence to meet the requirements.

Motor runs smoothly
without load

!

{ One Touch Tuning ]

Satisfactory
performance?

{ Auto Tuning ]

!

Satisfactory
performance?

{ Gain Tuning ]

!

Satisfactory
performance?

——( Manual adjustment ]

!

Satisfactory

performance?
.
No { Complete ]
Function Description
When you use the functions of One Touch Tuning, Auto Tuning, or Gain adjustment
Inertia mode 1 (Level adjustment - Auto) with ASDA-Soft, the servo drive automatically estimates
(Weight) the load inertia or weight during the tuning process. You can also perform the estimation
estimation | with the Inertia (Weight) Estimation function. Whether the load inertia ratio or total
weight (P1.037) is correctly set affects the speed loop bandwidth of the servo drive.
You must use the One Touch Tuning function with ASDA-Soft. During the tuning
One Touch . . . :
. process, the motor slightly moves and makes high-frequency noise. For the detailed
Tuning . .
operation procedure, refer to Section 5.3.
You can use the Auto Tuning function with ASDA-Soft or through the panel. The
Auto tunin command source can be the servo drive or the controller. During the tuning process, the
9 | drive controls the motor to run back-and-forth between the two positioning points. For the
detailed operation procedure, refer to Section 5.4.
Gain The servo provides five gain adjustment modes (not including Manual mode and Gain
. adjustment mode 4 (Reset to the default gain values)), which is set with P2.032. For the
adjustment ; . ; .
detailed operation procedure and parameter adjustment, refer to Section 5.5.
In Manual mode (P2.032 = 0), users can fine-tune all the gain parameters for optimal
Manual . . . :
adjustment performance of the machine. For the detailed parameter adjustment, refer to Sections 5.6

and 5.7.
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5.2 Inertia (Weight) estimation

Whether the load inertia ratio or total weight (P1.037) is correctly set affects the speed loop
bandwidth of the servo drive. If set incorrectly, the system’s performance cannot be optimized
after tuning.

When you use the functions of One Touch Tuning, Auto Tuning, or Gain adjustment mode 1
(Level adjustment - Auto) with ASDA-Soft, the servo drive automatically estimates the load
inertia or weight during the tuning process. If not using the preceding functions, you can directly
use the Inertia (Weight) Estimation function.

The estimation of load inertia or weight can be done without the controller's command. During
the estimation process, the motor runs back-and-forth in the forward and reverse directions.

If the estimation cannot be done or the inertia (weight) cannot be correctly estimated in the

system, perform the estimation by yourself and set P1.037 with the estimated value.

5.2.1 Precautions for inertia (weight) estimation
5.2.1.1 Rotary motor

Recommended settings for inertia estimation

1. Jog speed: 500 rpm or above.

2. Acceleration time from 0 rpm to 3,000 rpm or deceleration time from 3,000 rpm to O rpm:
within 200 ms.

3. Traveling distance: 1 revolution or above.

Description: if the estimated load inertia cannot be reduced to a stable value, increase the jog

speed first. If the traveling distance is too long, the estimation time is longer, too.

Inertia estimation cannot be done in the following systems

1. The mechanical part only moves in a single direction.

2. The movement speed of the mechanical part is lower than 200 rpm.

3. The effective stroke of the mechanical part is shorter than the traveling distance when the

motor rotates 0.5 revolution.

Inertia cannot be correctly estimated in the following systems

1. The load inertia ratio of the mechanical part changes drastically.
The load inertia ratio of the mechanical part is greater than 50 times.
The bandwidth of the mechanical part is lower than 10 Hz.

The viscous friction of the mechanical part is high.

o M DN

The torque limit of the mechanical part is too low.
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5.2.1.2 Linear motor

Recommended settings for weight estimation

1.
2.

Jog speed: 200 mm/s or above.
Acceleration time from 0 mm/s to 5,000 mm/s or deceleration time from 5,000 mm/s to
0 mm/s: within 200 ms.

Traveling distance: 50 mm or above.

Description: if the estimated weight cannot be reduced to a stable value, increase the jog speed

first. If the traveling distance is too long, the estimation time is longer, too.

Weight estimation cannot be done in the following systems

1.
2.
3.

The mechanical part only moves in a single direction.
The movement speed of the mechanical part is lower than 100 mm.
The effective stroke of the mechanical part is shorter than the distance when the motor

moves 50 mm.

Weight cannot be correctly estimated in the following systems

1.

ok 0w

The weight of the mechanical part changes drastically.
The weight of the mechanical part is greater than 200 kg.
The bandwidth of the mechanical part is lower than 10 Hz.
The viscous friction of the mechanical part is high.

The torque limit of the mechanical part is too low.
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5.2.2 Inertia (Weight) estimation with ASDA-Soft

Go to Delta’s website to download ASDA-Soft for free to tune the servo drive. After installing

ASDA-Soft, start the executable file and the screen is as follows.

®
File Setting Tools
‘ The selected device : w . vy
cope
| Function List o3
&
i Device Status
= B New Drive — O
[Device#01]
Select Device A3 w
----- Device List
CN4: USB CN3: Modbus
Com port [COMZ] USE Driver for AC ~ {D Search

Make sure your servo drive, servo motor, and power are all properly connected. Click Search,

and the software automatically selects the corresponding communication port (USB Driver for

[ offdine Operation 1

Device Manager Add Cancel

9 Show hints for COM troubleshooting

Delta AC Servo Drive). Then, click Add for the ASDA-Soft to be in online mode.
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When ASDA-Soft is in online mode, the program window appears as follows. Click Inertia

(Weight) Estimation in the Function List tree view.

£f) Delta ASDA-Soft(V6)-KA-VE.3.2.21
File Setting Tools Bum Window Help

‘ The selected device : [Device#01] : A3-F ~| © ON LINE SF;;E
= | Function List Rl
7
E The selected device :>>>
2|l | [Device#n1] : A3F
Alarm: 0
~ ] Device List
~ - [Device#01] : A3-F-SN:0x007F (onlir
8% PC Connaction Setting e ——— —
> 48 Parameter Wizards r v E; Tunin
b ﬂ Scope I b g
i Contour Error E Gain Tuning
[P Parameter Editor .
.45 Digital 10 / Jog Control | _ﬂ Auto Tuning
% Alarm Information I [@ Inertia (Weight) Estimation
B2 status Monitarin -
T Tuning ——— | A System Analysis
I Bcnrtmng 8 00 "-:*, One Touch Tuning
£ Auto Tuning I .
I () Inertia (Weight) Estimation W Motion Control
@ System Analysis | S | i :
I ...%, One Touch Tuning I Is: PR Mode Setting
Iv- ~ Motion Control I ----- E-CAM
.J¥ PR Mode Setting - -
P cam | [] High Speed Fosition Capture/Compare
l B--IIII High Speed Position Capture/C | £ Motor Parameter Identification Wizard
--.f Motor Parameter Identification Wi . .
Lesdind 2" o hEmercATORgnss
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5.2.2.1 Rotary motor

Perform the inertia estimation according to the following descriptions.

1.
2.

Set the system to the Servo ON state.

The default jog speed is 20 rpm and the default acceleration / deceleration time is 200 ms.
For mechanical parts with limited strokes, low speed movement reduces the risk of collision.
Executing positioning between two points at low speed is recommended. For mechanical
parts with longer strokes or without limits, you can set the movement speed higher. After
completing the settings, click the oo \ 4 button, and then use the Left (*2) or Right
(¢ button to rotate the motor to Position 1 and Position 2.

Check the acceleration / deceleration time and jog speed again. It is advisable to set the jog

Download ‘

speed to no less than 500 rpm. Then click the button. After the download is

complete, click Start Moving, and the motor regards Position 1 and Position 2 as the
positive and negative limits and starts rotating in the forward and reverse directions.

After the estimation is complete, click Stop Moving and then Download to download the
estimated load inertia ratio to the servo drive.

Since the new inertia ratio causes a change in the equivalent bandwidth, resonance may
occur in the system. Thus, you need to use the Gain Tuning function to set the bandwidth

and gain again when writing the new inertia ratio to the system.

(¥} Inertia Estimation[Device#01] - [r [0 ] w
Step 1 Servooff |IESTTTH 1. Set the Servo to
Alarm Reset I Servo ON.

ACC./DEC. time (0 - 3000 rpm) =/ ms (1~5000) 2. Download the speed
Settlngs to the servo

S-curve El Download 'v ( §

drive.
\ )
Step 3 Motor feedbacdk position[user unit]

Position 1| -1 N\
Position 2| 240374

Step 2 Jog Speed RPM (1~5000) ' j N

3. Set the two positioning

9_, Coment Poston - lp\)/lomt_s and click Start
oving.
Time Interval 1000 ms /\
/
) Q4

/4. After the estimation is

Estimated JL/Jm: 0.3 Download < done, click Stop

Moving and then

Hint: If_this process _fails to estimate the inertia ratio or it calj't determine a stable inertia ratio, Download to download
please increase the jog speed, or decrease the ACC. JDEC. time. the data to the servo
Exit 0 HELP d”ve.
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5.2.2.2 Linear motor

Perform the weight estimation according to the following descriptions.

1. Set the system to the Servo ON state.

2. The default jog speed is 50 mm/s and the default acceleration / deceleration time is 200 ms.
For mechanical parts with limited strokes, low speed movement reduces the risk of collision.
Executing positioning between two points at low speed is recommended. For mechanical
parts with longer strokes or without limits, you can set the movement speed higher. After
completing the settings, click the  pownload §  button, and then use the Left (=) or Right
(=) button to move the motor to Position 1 and Position 2.

3. Check the acceleration / deceleration time and jog speed again. It is advisable to set the jog
speed to no less than 200 mm/s. Then click the  pownioad § | button. After the download is
complete, click Start Moving, and the motor regards Position 1 and Position 2 as the
positive and negative limits and starts moving in the left and right directions.

4. After the estimation is complete, click Stop Moving and then Download to download the
estimated weight to the servo drive.

5. Since the new weight causes a change in the equivalent bandwidth, resonance may occur
in the system. Thus, you need to use the Gain Tuning function to set the bandwidth and

gain again when writing the new weight to the system.

(% Inertia Estimation[Device#01] : A3-F REF_VER [ S }
Step 1 Servo Off 1. Setthe Servo to
Alarm Reset  [TYCTTH Servo ON.
Step 2 Jog Speed 0.01rmm/s (1~50000)
i = N
ACC./DEC. time (0 - 5000 mm/s) =l ms (1~5000) 5 el e
sarveo ] Download settings to the servo

drive.

Step 3 Motor feedback position [user unit] T -1 /

Position 1 -2891

Postion 2| (67270 N\
3. Setthe two
Current Position 2802 p(_)SItIOI"III"Ig pom_ts and
Time Interal e click Start Moving.
/

. Start Moving

4. After the estimation is

Estlmated total Welght: 0.4 V/ Complete Download done, click StOp
Moving and then

Hint: If this process fails to estimate the inertia ratio or it can't determine a stable inertia ratio, Down |Oad to
please increase the jog speed, or decrease the ACC. /DEC. time. download the data to

the servo drive.
Exit i@ HELP
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5.3 One Touch Tuning

You must use the One Touch Tuning function with ASDA-Soft. During the tuning process, the

motor slightly moves and makes high-frequency noise. The following table lists the parameters

which settings change according to the results of one touch tuning. In One Touch Tuning mode,

the vibration elimination function is enabled and the low-frequency vibration suppression function

is disabled. If the two functions are enabled simultaneously, the response becomes slower.

Gain parameters

Parameter

Parameter

No. Function No. Function
P1.037 Load inertia ratio or total weight P2.032 Gain adjustment mode
P2.000 Position control gain P2.089 Command response gain
P2.004 Speed control gain P2.090 Two degree of freedom mode -
anti-interference gain
Special bit register 3
P2.006 Speed integral compensation P2.094 (enable the two degree of freedom
control function)
P2.031 Bandwidth response level - -
Filter and resonance suppression parameters
Parameter . Parameter .
Function Function
No. No.

P1.025 Low-frequency vibration P2.044 Notch filter 2 - attenuation level

suppression frequency 1

Low-frequency vibration )
P1.026 suppression gain 1 P2.045 Notch filter 3 - frequency

Low-frequency vibration ' .
P1.027 suppression frequency 2 P2.046 Notch filter 3 - attenuation level
P1.028 Low-frequency vnpratlon P2 049 Speed detection flllter and jitter

suppression gain 2 suppression

P2.023 Notch filter 1 - frequency P2.098 Notch filter 4 - frequency
P2.024 Notch filter 1 - attenuation level P2.099 Notch filter 4 - attenuation level
P2.025 Resonance supf)iﬁ;erssmn low-pass P2.101 Notch filter 5 - frequency
P2.043 Notch filter 2 - frequency P2.102 Notch filter 5 - attenuation level
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5.3.1 Precautions for one touch tuning
5.3.1.1 Rotary motor
One touch tuning cannot be done in the following system

1. The mechanical part only moves in a single direction.

One touch tuning cannot be correctly used in the following systems

1. The load inertia ratio of the mechanical part changes drastically.

The viscous friction of the mechanical part is high.

The torque limit of the mechanical part is too low.

o 0w

The gear backlash in the mechanical part is too large.

5.3.1.2 Linear motor

One touch tuning cannot be done in the following system

1. The mechanical part only moves in a single direction.

One touch tuning cannot be correctly used in the following systems
1. The weight of the mechanical part changes drastically.

The weight of the mechanical part is greater than 200 kg.
The viscous friction of the mechanical part is high.

The torque limit of the mechanical part is too low.

o M DN

The gear backlash in the mechanical part is too large.

The load inertia ratio of the mechanical part is greater than 100 times.
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5.3.2 One touch tuning with ASDA-Soft

Go to Delta’s website to download ASDA-Soft for free to tune the servo drive. After installing

ASDA-Soft, start the executable file and the screen is as follows.

wm
File Setting Tools Window Help
‘ The selected device : v . [V
cope
5 Function List ngz
% Device Status
= I+ Mew Drive — O X
[Device£01]
Select Device A3 w
----- Device List
CN4: USB CN3: Modbus
Com port [COM7] USE Driver for AC ) Search
[Joffdine Operation
Device Manager Add Cancel
a Show hints for COM troubleshooting

Make sure your servo drive, servo motor, and power are all properly connected. Click Search,
and the software automatically selects the corresponding communication port (USB Driver for
Delta AC Servo Drive). Then, click Add for the ASDA-Soft to be in online mode.
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When ASDA-Soft is in online mode, the program window appears as follows. Click One Touch

Tuning in the Function List tree view.

£f) Delta ASDA-Soft(VE)-KA-V6.3.2.21
File Setting Tools Bum WWindow Help

The selected device : [Device#01] : A3-F

||

ON LINE m
Scope

Function List &3]

| Message ',

¥ The selected device :>>>

[Device#01] : A3-F

Alarm: 0

Click Start.

v f&] Device List
~ - [Device#01] : A3-F-SN:0x007F (onlir

8% PC Connaction Setting
> iﬂ' Farameter Wizards
~ M scope
i Contour Error
[P Parameter Editor
gy Digital 10 / Jog Control
A Alarm Information
B Statug Monfiging_, .
v I3l Tuning
¥ Gain Tuning
ﬂ Auto Tuning
() Inertia (Weight) Estimation
@ System Analysis
..%t, One Touch Tuning
~ - Motion Control
.J¥ PR Mode Setting
P E-cam
I ] High Speed Position Capture/C
% Motor Parameter Identification Wi
L..-t.wer.w DEGN0%iEn

p—

v 31 Tuning

E Gain Tuning

----- Q Auto Tuning

{1 Inertia (Weight) Estimation
&N System Analysis .

----- %, One Touch Tuning

LY I

r
I
|
|
|
|
I
|
|
I

Motion Control
----- [¥ PR Mode Setting
..... E-CAM
--J1] High Speed Position Capture/Compare

----- .E Motor Parameter Identification Wizard
----- . EtherCAT Diagnosis

Condition Setting

Start Tuning

4
—
4
———

Update Parameters

(j) Onetouch tuning[Device#01] : A3-F (DLL Ver1031)

@ HELP

1
1 1
i Start I

e et

Exit
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Carefully read the content in the warning window and make sure you have checked all the items

one by one. Select the check box for | have read the warning above and click Yes.

. Warning!

& motor will slightly rotate when this function is in operation. Please make sure it does not cause
personnel injury or damage to the machine.

Please execute homing procedure after complete the function operation. Otherwise it might cause
unforeseen dangers.

IClick "Yes" to switch the servo to on or click "Cancel” to return.

IClick "Yes" to immediately enable this function. Or, click "Cancel" to return.

11 have read the warning above

Cancel Yes (Please check T have read” to continue)

The screen shows a table comparing the parameter values before and after tuning. In the

screen, you can fine-tune the gain level, and the adjustments affect the settings of other

relevant parameters.

Condition Setting

Start Tuning

l Vibration and suppression filter parameters

(I‘) Onetouch tuning[Device#01] : A3-F (DLL Wer1031) — O

Gain Level [ | Bandwith

Low nigh 156(Hz) 0

Gain tuning parameters

Drive Suggestio| Description

P2.032 |0 3 Gain adjustment mode

P2.031 |19 30 Bandwidth response level

P2.089 |25 160 Command response gain

P2.090 |850 250 Two degree of freedom mode - anti-interference gain

P1.037 |2 i) Load inertia ratio or total weight

Drive Suggestio|Description

P2.023 1000 1000 Notch filter frequency (1)

P2.024 |0 0 Motch filter attenuation level (1)
Update Parameters

P2.095 |5 5 Notch filter bandwidth (1)

P2.043 |1000 1000 Motch filter frequency (2)

P2.044 |0 i) Motch filter attenuation level (2)

P2.096 |5 5 Motch filter bandwidth (2)

@ HeLp I bownoad Exit
—

Click Download to complete one touch tuning.

Note: if you click Exit without clicking Download first, the suggested values estimated by the one touch

tuning function are not loaded to the servo drive.
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5.4 Auto tuning

The auto tuning function enables the system to perform real-time estimation for machine inertia
or machine weight and uploads the optimized parameters to the servo drive. You can start auto
tuning with ASDA-Soft (software) or through the drive panel. The following table lists the

parameters that change according to the results of auto tuning.

Gain parameters

Parﬁrgleter Function Pararcr)lleter Function
P1.037 Load inertia ratio or total weight P2.031 Bandwidth response level
P2.000 Position control gain P2.032 Gain adjustment mode
P2.002 Position feed forward gain P2.089 Command response gain
P2.004 Speed control gain P2.090 Two degree of freedom mode -

anti-interference gain

Special bit register 3
P2.006 Speed integral compensation P2.094 (enable the two degree of freedom
control function)

P2.026 Anti-interference gain - -

Filter and resonance suppression parameters

Parameter Function Parameter Function
No. No.
P1.025 Low-frquency vibration P2 025 Resonance suppression low-pass
suppression frequency 1 filter
P1.026 Low-frequency vibration P2.043 Notch filter 2 - frequency
suppression gain 1
P1.027 Low-frquency vibration P2.044 Notch filter 2 - attenuation level
suppression frequency 2
P1.028 Low-frequer_lcy V|b_rat|0n P2.045 Notch filter 3 - frequency
suppression gain 2
P1.029 Auto Iow—frequ_ency vibration P2.046 Notch filter 3 - attenuation level
suppression mode
P1.061 Viscous friction compensation P2.049 Speed detection f||_ter and jitter
suppression
P1.062 Percentage of friction compensation P2.095 Notch filter 1 - Q factor
P1.063 Constant of friction compensation P2.096 Notch filter 2 - Q factor
P1.089 Vibration elimination 1 - P2.097 Notch filter 3 - Q factor

anti-resonance frequency

P1.090 Vibration elimination 1 - P2.098 Notch filter 4 - frequency
resonance frequency

P1.091 Vibration el|m!nat|on 1- P2.099 Notch filter 4 - attenuation level
resonance difference

P1.092 Vibration elimination 2 - P2.100 Notch filter 4 - Q factor
anti-resonance frequency

P1.093 Vibration elimination 2 - P2.101 Notch filter 5 - frequency
resonance frequency

Vibration elimination 2 -

P1.094 . P2.102 Notch filter 5 - attenuation level
resonance difference

P2.023 Notch filter 1 - frequency P2.103 Notch filter 5 - Q factor

P2.024 Notch filter 1 - attenuation level - -
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5.4.1 Precautions for auto tuning
5.4.1.1 Rotary motor

Recommended settings for auto tuning

1. Jog speed: 500 rpm or above.

2. Acceleration time from 0 rpm to 3,000 rpm or deceleration time from 3,000 rpm to O rpm:
within 200 ms.

3. Traveling distance: 1 revolution or above.

Description: it is advisable to set the minimum distance for the motor to accelerate from zero
speed to the constant speed zone as the traveling distance, and the constant speed is equal to
the set jog speed. If the traveling distance is too long, the estimation time is longer, too. For
mechanical parts with long strokes, it is recommended that you set the traveling distance as the

working range for operation.

Auto tuning cannot be done in the following systems

1. The mechanical part only moves in a single direction.

2.  The movement speed of the mechanical part is lower than 200 rpm.

3.  The effective stroke of the mechanical part is shorter than the traveling distance when the

motor rotates 0.5 revolution.

Auto tuning cannot be correctly done in the following systems

1. The load inertia ratio of the mechanical part changes drastically.

2 The load inertia ratio of the mechanical part is greater than 50 times.
3. The bandwidth of the mechanical part is lower than 10 Hz.

4.  The viscous friction of the mechanical part is high.
5

The torque limit of the mechanical part is too low.
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5.4.1.2 Linear motor

Recommended settings for auto tuning

1.
2.

Jog speed: 200 mm/s or above.
Acceleration time from 0 mm/s to 5,000 mm/s or deceleration time from 5,000 mm/s to
0 mm/s: within 200 ms.

Traveling distance: 50 mm or above.

Description: if the estimated weight cannot be reduced to a stable value, increase the jog speed

first. If the traveling distance is too long, the estimation time is longer, too.

Auto tuning cannot be done in the following systems

1.
2.
3.

The mechanical part only moves in a single direction.
The movement speed of the mechanical part is lower than 100 mm.
The effective stroke of the mechanical part is shorter than the distance when the motor

moves 50 mm.

Auto tuning cannot be correctly done in the following systems

1.

ok 0w

The weight of the mechanical part changes drastically.
The weight of the mechanical part is greater than 200 kg.
The bandwidth of the mechanical part is lower than 10 Hz.
The viscous friction of the mechanical part is high.

The torque limit of the mechanical part is too low.
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5.4.2 Flowchart of auto tuning

You can complete auto tuning through the drive panel or with ASDA-Soft. The Auto Tuning

function helps you to find the most suitable parameters for your system according to the

machine characteristics.

Auto tuning

A

A

With the controller: the
controller configures the path

Without the controller: the servo
drive sets the back-and-forth path

;

;

A

The servo drive automatically estimates
the inertia or weight and starts tuning.

A
Complete

Note: when the path is configured by the controller, make sure the delay time is added to the operation

cycle. Otherwise, ALO8B occurs and the servo drive cannot complete auto tuning.

You can use P2.105 and P2.106 to adjust the stiffness and response in Auto Tuning mode. See

Start

the following flowchart.

Y

Enter Auto Tuning |
mode with ASDA-Soft |«
or through drive panel I

Satisfied with the

Satisfied with the

|

stiffness?

Change the
setting of P2.105

response?

Change the
setting of P2.106
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5.4.3 Auto tuning through the drive panel

You can use the drive panel to start auto tuning. Make sure the emergency stop and positive

and negative limit switches work properly before you start to tune the system.

5.4.3.1

Rotary motor

Flowchart of auto tuning

Press the S key (Set) to set
the external command.

The blinking “Servo Off’
reminds you the
controller has not
issued the Servo On
command. Then, the
servo drive exits the
Auto Tuning mode.

ma)d) Ma))
&E =E
v Check the
servo status. No

Servo On?

Press and hold the M key
(Mode) and Shift key ( <)
for 4 seconds to enter the
Auto Tuning mode.

“S-Cmd” displayed on the

drive panel is blinking. You
I EVEY can select the internal or
@ external command with the Up

or Down key.

Press the S key (Set) to set
the internal command.

It reminds you to change the
servo status to Servo On.

2«
S

Press the S key to set the
drive to Servo On.

The blinking “JOG-S” reminds you to
set the JOG speed.

C_

c2J

Cje
ol | <
(| I [} 2

(MEJ| Then, you can set the JOG speed
&J(s)| with the Up, Down, and Shift keys.
[NE] Press the S key to complete setting
@)  the JOG speed.
2
=i M@ Press the Up and Down
=3 keys to set Position 1.
mm@ Press the S key to complete the
&E setting of Position 1.
F‘ E' (M) Press the Up, Down, and S
FE keys to set Position 2.

Press the S key to complete the setting of
Position 2. Then, the motor starts moving back-
and-forth between the two positioning points.

The blinking “SPEED” reminds you to adjust the
positioning speed.

Then, you can set the
M)la ’
mg positioning speed with the Up,
Down, and Shift keys.

Press the S key to complete
setting the positioning speed.

Press the Up and Down keys to

Press the M key to
keep the original
parameter settings

and exit the Auto ¢7‘
Tuning mode. S K
&E) &E

A

Complete

speed.

Press the S key to continue the
tuning process.

The panel shows the progress in percentage.

When the panel displays “Set”, you can press
the S key or M key to keep or discard the
tuning results.

Press the S key to adopt the
parameter settings after Auto
Tuning.

| « "
A< | select YES or NO. Select “YES
u% | to complete the setting. Select
: “NO” to keep adjusting the
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5.4.3.2 Linear motor

Flowchart of auto tuning Press and hold the M key

@@@ (Mode) and Shift key (<)

for 4 seconds to enter the

&E Auto Tuning mode.
“S-Cmd” displayed on the
| St e At S drive panel is blinking. You
| ! lect the internal or
o ] | | can sel
:l HI_IElt | | dl_ | E | =E external command with the Up
e R or Down key.
¥
Press the S key (Set) to set M2 Ma)d] Press the S key (Set) to set
the external command. &E) &E the internal command.
Y Check the
Servo status. No
Servo On? Servo On? SU_DFI It reminds you to change the
servo status to Servo On.
The blinking “Servo Off’ Yes Yes
reminds you the Ma)<) Press the S key to set the
controller has not @ drive to Servo On.
issued the Servo On

The blinking “JOG-S” reminds you to
set the JOG speed.

command. Then, the
servo drive exits the
Auto Tuning mode.

(M@ Then, you can set the JOG speed
(&)(S)| with the Up, Down, and Shift keys.

Press the S key to complete setting
the JOG speed.

M@)«) Press the Up and Down
=E) keys to set Position 1.

Press the S key to complete the
setting of Position 1.

NE Press the Up, Down, and S
=3 keys to set Position 2.

Press the S key to complete the setting of
Position 2. Then, the motor starts moving back-
and-forth between the two positioning points.

The blinking “SPEED” reminds you to adjust the
positioning speed.

@@@ Then, you can set the

positioning speed with the Up,
=& Down, and Shift keys.
Press the S key to complete
setting the positioning speed.

I 7 Press the Up and Down keys to

= select YES or NO. Select “YES”
[0 | (5] PEE

to complete the setting. Select

“NO” to keep adjusting the
speed.

r———=-n

@@l Press the S key to continue the
@ tuning process.

The panel shows the progress in percentage.

Press the M key to
keep the original
parameter settings

and exit the Auto ¢7

When the panel displays “Set”, you can press
the S key or M key to keep or discard the
tuning results.

Tuning mode. 2] M)« Press the S key to adopt the
&E) &E parameter settings after Auto

| Tuning.

A

Complete
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5.4.4 Auto tuning with ASDA-Soft

In addition to executing auto tuning through the drive panel, you can go to Delta’s website to
download ADSA-Soft for free to tune the servo drive. After installing ASDA-Soft, start the

executable file and the screen is as follows.

Note: this section only provides descriptions for rotary motors. Refer to Section 5.4.1.2 for linear motor

descriptions.

®
File Setting Tools Window Help
‘ The selected device : ~ s [
cope
o | Function List Ll
=
8 Device Status
= Bt New Drive - O *
[Device=01]
Select Device A3 w
-fE] Device List
CHN4: USB CN2: Modbus
Com port [COMZ7] USB Driver for AC ~ ) search

[] offLine Operation l

Device Manager Add Cancel

o Show hints for COM troubleshooting

Make sure your servo drive, servo motor, and power are all properly connected. Then click Add
for the ASDA-Soft to be in online mode.
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When ASDA-Soft is in online mode, start auto tuning according to the following steps. The
following describes two auto tuning procedures, one using the controller and the other using the

servo drive.

B Auto-tuning with the controller: the controller sends the commands to drive the motor.
Step 1:
When ASDA-Soft is in online mode, the program window appears as follows. Click Auto Tuning

in the Function List tree view.

£f) Delta ASDA-Soft(V6)-KA-VE.3.2.21
File Setting Tools Bum Window Help

‘ The selected device : [Device#01] : A3-F ~| © ON LINE o

Scope

Function List &3]

The selected device :>>>
[Device#01] : A3-F

Alarm: 0

+ B Davice List
~ - [Device#01] : A3-F-SN:0x007F (onlir
8% PC Connaction Setting
> iﬂ' Farameter Wizards
b ﬂ Scope
i Contour Error
[P Parameter Editor
gy Digital 10 / Jog Control
A Alarm Information
B St Nontoning__

r
|
|
|
| Tuning I
|
|
|
|
|

| Message ',

v 31 Tuning

----- Q Auto Tuning

-1 7} Inertia (Weight) Estimation
N System Analysis

~ - Motion Control
: PR Mode Setting

I B i A | I B %, One Touch Tuning
Auto Tuning i
I () Inertia (Weight) Estimation W Motion Control
A systemanalysis | N | i ! i
I ...%, One Touch Tuning IF FR Mode 5911'”9
v I N E-CAM

--J1] High Speed Position Capture/Compare

E-CAM
I -Ju] High Speed Position Capture/C

% Motor Parameter Identification Wi1
Lu opdd DiEgN0GEe mm

----- . EtherCAT Diagnosis
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Step 2:

Click Controller: Motion Command from Controller and check for the motion / machining
path.

£ Auto Tuning[Device#01] - A3-F - O x

e Controller: Motion Command from Controller

MH
Start the tuning procedure. Drive: Motion Command from Drive
m ﬂ

@ HEP Exit

Suggestions: set the motor to operate at least one cycle in both forward and reverse directions.
The delay time for reaching the positioning points in both forward and reverse directions should

be no less than 1000 ms with the running speed no less than 500 rpm.

Step 3:

Repeatedly run the motor with the path you just set. Make sure no personnel is standing close

to the machinery, and then you can click Next to start the auto tuning procedure.

£ Auto Tuning[Device#01] - A3-F - O ®

Select the command source.

Receive Motion Command

Start the tuning procedure.
Enable the servo system by the controller and press Next to start auto tuning.
Update Parameters

& HELP Prev Next Exit
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Wait until the tuning progress bar reaches 100%, and a window with “Auto tuning completed.”

appears as follows. Then click OK.

- O X
Tuning Complete
Select the command source.
D 100%
100.02 s
Emergency Stop
Set Motion Profile
Monitor Status
l Stabilizing time |10 ms Max. motor current | 103 %
Delta ASDA-Soft(VE)-KA-VE.3.2.21 el 0%
Auto tuning completed.

The screen shows a table comparing the parameter values before and after tuning.

% Auto Tuning[Device®01] : A3-F - [m} x
Control Gain
Before After |Parameter Description ~
Select the command source. P2.031 19 35 Bandwidth response level
P2.032 a i) Gain adjustment mode
P2.089 25 75 Command response gain
P1.037 2 0.1 Load inertia ratio or total weight
Set Motion Profile P2.000 33 425 Position control gain
P2.002 Q 0 Position feed forward gain
P2.004 ISOO 1702 Speed control gain w
< >
Suppression Filter Parameters
Start the tuning procedure. Before After |Parameter Description ~
P1.025 1000 1000 Low-frequency vibration suppression frequency (1)
F1.026 a i) Low-frequency vibration suppression gain (1)
P1.027 1000 1000 Low-frequency vibration suppression frequency (2)
_ P1.028 0 0 Low-frequency vibration suppression gain (2)
Update Parameters
P2.023 1000 1000 Motch filter frequency (1)
P2.024 0 o MNotch filter attenuation level (1)
P2.043 1000 1000 MNotch filter frequency (2)
P2.044 0 o MNotch filter attenuation level (2)
P2.045 1000 1000 Motch filter frequency (3)
P2.046 a a Motch filter attenuation level (3) v
£ >
@ HeLp Update

Click Update to complete auto tuning.
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[
Step 1:

Auto-tuning with the servo drive: the servo drive sends the commands to drive the motor.

When ASDA-Soft is in online mode, the program window appears as follows. Click Auto Tuning

in the Function List tree view.

¢} Delta ASDA-Soft(VE)-KA-V6.3.2.21
File Setting Tools Bum Window Help

The selected device : [Device#01] : A3-F

~| ) ON LINE

Scope

Function List g3

¥ The selected device :>>>
[Device#01] : A3-F

Alarm: 0

[ Message

~ & Device List
" [Device#01] : A3-F-SN:0x007F (onlir
I} PC Connection Setting

I ’] High Speed Position Capture/C
L.& Motor Parameter Identification Wi

Bt e rCAT Di2GN 0SS

Step 2:

} Estimation

i] High Speed Position Capture/Compare
----- .& Motor Parameter Identification Wizard
----- . EtherCAT Diagnosis

{ﬂ' Parameter Wizards r _ — -
o I Scope | v i Tunmg .
.2k Contour Error lj Gain TUﬂlﬂg .
--|P] Parameter Editor R
& Digital 10 / Jog Control N ﬂ Auto Tuning
.48 Alarm Information I (_ﬁl Inertia [ngh
—Eisengnonjorng .
7 Tuning | @ System Analysis
I Eia\tn :_uni.ng ----- % One Touch Tuning
uto Tuning ]
I -7 mertia (weight) Estimation | w - Motion Control
@ systemanaysis 7 N | i i
I -%, One Touch Tuning I Is: PR Mode SEttmg
v Motion Control I ..... E-CAM
I I PR Mode Setting

Click Drive: Motion Command from Drive to enter the setting screen of motion profile.

ﬂ Auto Tuning[Device®#01] : A3-F

Select the command source.

Set Motion Profile

Controller: Motion Command from Controller

O X

Start the tuning procedure.

Update Parameters

U

4

U
—

Drive: Motion Command from Drive

-

@ HELP

Exit
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Follow these steps to set the motor running path:

1.

Set P2.015 and P2.016 based on the application condition. Refer to Section 5.4.5 for details.

B P2.105: the higher the setting value, the higher the bandwidth after auto tuning, which is
applicable to devices with high stiffness or high response. On the other hand, the lower
the setting value, the lower the bandwidth after auto tuning, which is applicable to
devices with complex structure or low stiffness.

B P2.106: the lower the setting value, the smaller the overshoot after auto tuning. But if
the setting value is too low, the settling time may be too long.

Set the system to the Servo ON state.

The default jog speed is 20 rpm and the default acceleration / deceleration time is 200 ms.

For mechanical parts with limited strokes, low speed movement reduces the risk of collision.

Executing positioning with two points at low speed is recommended. For mechanical parts

with longer strokes or without limits, you can set the movement speed higher. After

completing the settings, click the  pownlead §  button, and then use the Left () ) or Right

(/C¥) button to rotate the motor to Position 1 and Position 2.

Check the acceleration / deceleration time and jog speed again. It is advisable to set the jog

speed to no less than 500 rpm. Then click the ~ pownbad §  button. After the download is

complete, click Start Moving, and the motor regards Position 1 and Position 2 as the

positive and negative limits and starts rotating in the forward and reverse directions.

After completing the settings, make sure no personnel is standing close to the machinery.

Then, click Next.

If the tuning results do not meet the requirements, modify the setting values of P2.015 and

P2.016, or refer to Section 5.6 to manually adjust certain parameters and then perform the

auto tuning again.

£% Auto Tuning[Device#01] : A3-F — [m| *

| |
Step 1 servoort IV 2. Setthe Servoto
Select the command source. I L ro Alarm | Servo ON
l Step 2 Jog Speed RPM (1~5000) '

= ms (1~5000)

_ B v
Set Motion Profile
S-curve D Download ‘ \/
Step 3 Motor feedback position[u

Posiion 1| 1102 3. Download the

Postion 2| [113802 speed settln.gs to
the servo drive.
9 Current Position 113831 A\, - [
2

4. Set the two
P2.105 Automatic gain adjustment level 1 (1~21)

Time Interval

o]

positioning
points and click
Start Moving.

P2.106 Automatic gain adjustment level 2 (1~50331648)

@ HELP Prev Nexct Exit
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Step 3:

Wait until the tuning progress bar reaches 100%, and a window with “Auto tuning completed.”

appears as follows. Then click OK.

- O X
Tuning Complete
Select the command source.
D 100%
100.02 s
Emergency Stop
Set Motion Profile
Monitor Status
l Stabilizing time |10 ms Max. motor current | 103 %
Delta ASDA-Soft(VE)-KA-VE.3.2.21 el 0%
‘ Auto tuning completed.
@ HELP Next

The screen shows a table comparing the parameter values before and after tuning.

g Auto Tuning[Device#01] : A3-F — O *
Control Gain
Before After |Parameter Description ~
Select the command source. WIEFIER 13 35 Bandwidth response level
P2.032 0 o Gain adjustment mode
P2.039 25 75 Command respense gain
P1.037 2 0.1 Load inertia ratio or total weight
Set Motion Profile P2.000 35 425 Position contral gain
P2.002 o (i) Position feed forward gain
P2.004 500 1702 Speed control gain ©
< >
Suppression Filter Parameters
Start the tuning procedure. Befare After |Parameter Description ~
P1.025 1000 1000 Law-frequency vibration suppression frequency (1)
P1.025 0 o Law-frequency vibration suppression gain (1)
P1.027 1000 1000 Low-frequency vibration suppression frequency {2)
_ P1.028 a a Low-frequency vibration suppression gain (2)
Update Parameters
P2.023 1000 1000 Motch filter frequency (1)
P2.024 o (i) Motch filter attenuation level (1)
P2.043 1000 1000 Motch filter frequency (2)
P2.044 a i) Motch filter attenuation level (2)
P2.045 1000 1000 Motch filter frequency (3)
P2.046 0 0 Motch filter attenuation level (3) v
< >
@ HELp Update

Click Update to complete auto tuning.
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5.4.5 Parameters related to auto tuning

Before the auto gain adjustment starts, first set the automatic gain adjustment level 1 (P2.105)

and automatic gain adjustment level 2 (P2.106), which are only available for Auto Tuning.

5.4.5.1 Automatic gain adjustment level 1 (P2.105) - stiffness adjustment

Gain (dB)

Frequency
— \ (Hz)

\ P2.015>11

P2.015=11

P2.015<11

P2.105 defines the servo stiffness after auto tuning. The higher the setting value, the greater the
bandwidth after auto tuning. On the other hand, the system margin becomes smaller, which
means resonance is more likely to occur when the system is degrading. You can first set P2.105

to the default value of 11 and then change the setting according to the following conditions.

1. Itis advisable to increase P2.105 if the machine has all the following characteristics.
B The load inertia (weight) changes slightly during machine operation.
B Connected to transmission components with high stiffness (for example, they are
direct-coupled or connected with couplings).
B The machine requires high responsiveness.
2. ltis advisable to decrease P2.105 if the machine has one of the following characteristics.
B The load inertia (weight) changes constantly during machine operation (such as
transport equipment and robotic arms).
B The machine has a transmission component with long strokes (such as a lead screw

with the length of 3 m or longer or a belt with the length of 1 m or longer).

P2.105=1 P2.105 =11

= Command position

== Feedback position
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5.4.5.2 Automatic gain adjustment level 2 (P2.106) - response adjustment

P2.106 sets the maximum overshoot. A proper setting of the amount of overshoot increases the
system response. The higher the setting value, the greater the allowable amount of overshoot.
For mechanical parts with higher stiffness, the setting of P2.106 affects the position loop
parameters P2.000 and P2.089 instead of the parameters related to speed loop gain and filters.

— Position command
— Position feedback

/7N P2.106

. A
Position

»
»

Time

Parameter setting range: 1 to (2% x 3) (unit: pulse); default: 2000

P2.106 =1 P2.106 = 30000

== Command position
— Feedback position"
(pulse) ’

Allowable amount of overshoot < 1 pulse Allowable amount of overshoot < 30000 pulses
Settling time: 59.2 ms Settling time: 12.4 ms
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5.4.6 Alarms related to auto tuning

In Auto Tuning mode, it is vital that you program the command path. The path must contain the
operation cycle (including acceleration, constant speed, and deceleration) and dwell time. See
the following figure. When any of the settings is incorrect, the servo drive stops tuning and

displays an alarm. Check the alarm causes and take corrective actions.

Speed

P Operation | Operation
cycle cycle
Max. speed
A N » Dwell ime -
. Time
------ > Acc. time =<

Alarm Alarm name
ALO8A Auto-tuning function - command error
ALO8B Auto-tuning function - dwell time is too short
AL08C Auto-tuning function - inertia estimation error
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5.5 Gain adjustment modes

In addition to the Auto Tuning function, the servo drive also provides the following gain

adjustment modes. You can easily complete tuning by increasing or decreasing the bandwidth

response level (P2.031) or the bandwidth for speed loop response (P2.126). Follow the tuning

procedure in Section 5.1.

5.5.1

Differences between gain adjustment modes

Level adjustment: set the response level with P2.031 to adjust the servo bandwidth. With the

load inertia ratio or total weight increased or decreased, the bandwidth corresponding to the

response level set by P2.031 changes as well.

Bandwidth adjustment: set P2.126 to directly determine the servo bandwidth, which fine-tunes
the bandwidth.

Inertia Parameter
P2.032 | Adjustment mode Mode name (weight)
estimation Manual Auto
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Fixed set P2.025, P2.043,
0 Manual Manual mode value of P2.044, P2.045, N/A
P1.037 P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Gain adjustment . Level Real-time P2.025, P2.043,
1 mode 1 adjustment - estimation P2.031 P2.044, P2.045,
Auto P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102
P2.000, P2.004,
P2.006, P2.023,
. . Level Fixed set P2.024, P2.025,
Gain adjustment . P1.037 P2.043, P2.044,
2 adjustment - value of
mode 2 Semi-auto P1.037 P2.031 P2.045, P2.046,
' P2.049, P2.089,
P2.098, P2.099,
P2.101, P2.102
P2.000, P2.004,
Gain adjustment P2.006, P2.023,
I'-T‘IOde 3 . Level Fixed set P1.037 P2024, P2025,
3 (Available when adjustment - value of P2 031 P2.043, P2.044,
two degree of Two degree P1.037 ’ P2.045, P2.046,
freedom control of freedom ' P2.089 P2.049, P2.098,
function is enabled) P2.099, P2.101,
P2.102
4 Gain adjustment ) ESE:JI:%;TE ) )
mode 4
values
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Inertia Parameter
P2.032 | Adjustment mode Mode name (weight)
estimation Manual Auto
P1.037, P2.000,
P2.004, P2.006,
Gain adjustment P2.023, P2.024,
mode 5 Bandwidth Real-ti P2.025, P2.043,
5 (Same as setting adjustment - es?%-gtri:ﬁl P2.126 P2.044, P2.045,
P2-32 =1 for the Auto P2.046, P2.049,
A2 series) P2.089, P2.094,
P2.098, P2.099,
P2.101, P2.102
P2.000, P2.004,
P2.006, P2.023,
Gain adjustment P2.024, P2.025,
mode 6 Bandwidth Fixed set P1.037 P2.043, P2.044,
6 (Same as setting adjustment - value of P2.126 P2.045, P2.046,
P2-32 = 2 for the Semi-auto P1.037 : P2.049, P2.089,

A2 series)

P2.094, P2.098,
P2.099, P2.101,
P2.102

Note: when the two degree of freedom control function is disabled (P2.094 [Bit 12] = 0), the effect of Gain

adjustment mode 3 is the same as that of Gain adjustment mode 2, so setting P2.089 is invalid in that

scenario.
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5.5.2 Flowchart of gain adjustment mode

nertia (weight
is known?

Y
Adjustment Adjustment
mode 1 mode 2

Set the inertia
(weight)

Set the motor to perform
point-to-point motion and adjust the
bandwidth response level (P2.031)

Requires

Adjustment
synchronous

mode 3

Consistently set the
command response
gain (P2.089) for
each axis

Requires the
bandwidth between
two levels?

is known?

A 4

[ Adjustment ] [ Adjustment ’

mode 5 mode 6

[ |
v
Set the motor to perform
point-to-point motion and adjust the
bandwidth for speed loop response
(P2.126)

Satisfied Wlththe Manual mode
response?

Set the motor to perform
point-to-point motion and manually
adjust the gain parameters

» Complete

Note: Gain adjustment modes 5 and 6 are similar to Gain adjustment modes 1 and 2 respectively. The

main difference is that you can set the bandwidth for modes 5 and 6.
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5.5.3 Gain adjustment mode 1
You can use this mode when the load inertia (weight) is unknown or the inertia (weight) changes
during machine operation.

The servo drive continually estimates the machine inertia (weight) and updates the value of

P1.037. To reach the expected response, simply adjust the bandwidth response level (P2.031).

Adjustment Inertia (weight) Parameter
——— mode iMocelname estimation Manual Auto
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Gain Level R . P2.025, P2.043,
. . eal-time
1 adjustment adjustment - estimation P2.031 P2.044, P2.045,
mode 1 Auto P2.046, P2.049,
P2.089, P2.098,
P2.099, P2.101,
P2.102

5.5.4 Gain adjustment mode 2

When the inertia (weight) cannot be successfully estimated in Gain adjustment mode 1, it is
probably because the machine inertia ratio is greater than 100 times (or the weight is greater
than 200 kg) or the speed and acceleration / deceleration of the actual motor operation are too

low. In this case, you can use Gain adjustment mode 2 to tune the servo system.

In Gain adjustment mode 2, you need to correctly set the machine inertia ratio or total weight in
P1.037 first and then adjust the bandwidth response level (P2.031) to reach the expected

response.
Note: inertia (weight) esti