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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.

1.1  Items to Check after UNPACKING -+« ++«««xrrrrrrreeesmnmmmnmniiiiiiiaaasa e 1-2
1.2 MOTE] OVEIVIEWY -+« ceenereneteneeet et et e et ettt e e et ettt et et et e e e n e enees 1-3
1.2.1  Nameplate iNfOMMAtION ««««««+« s rrrrrrrmrtteaaaiiiii e 1-3
1.2.2 MOGEI EXPIANALION -+« xxvrrrrreeesssrtintttit et 1-5
1.3 ASDA-A3 SEIVO IV N0 MOLOE -« e xeeenerrerenmmnanttateanenanenaeanenenns 1-11
1301 220V MOUEIS e cvrrerrennenannet it ettt et ettt et eaenes 1-11
1.3.2 400V MOUEIS e cvrreerennenamnttatan ettt ettt ettt aenenns 1-14
1.4 Description of the Arive INtErFACE «+««««««rrrrrrrramrmiiiiiiiiiiaa 1-15
1AL 220V MOUEIS: AB-Lr+ereerennnenananenet ittt ettt eenanenns 1-15
142 220V MOUEIS: AB-M - ereerenrntnenanenatat ettt aanaaenns 1-16
1.4.3 220V MOUEIS: AB-I +ereerenenttttan ettt ettt eaenns 1-17
LA.4 220V MOUEIS: AB-E ++ereerenrnentnanen ettt ettt aaaenns 1-18
145 400V MOUEIS: AB-L++rreerenrnenmnanenanatatenat ettt 1-19
1.4.6 400V MOUEIS: AB-M:ereerenrntnananentatatea et eeaanenns 1-20
1.4.7 400V MOUEIS: AB-IE +ereerenenttttatenet ettt e aaenns 1-21
1.4.8 400V MOUEIS: AB-E ++ereerenrnmntntnenat ettt aaaenns 1-22
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Product Overview

ASDA-A3

1-2

1.1

Iltems to check after unpacking

A complete servo drive set includes:

@)
)
®3)

(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, L2c, P1, P2, S 5-pin pluggable terminal block
100 W - 1.5 kW
P3,D,C 3-pin pluggable terminal block
U, vV, w 3-pin pluggable terminal block
400V Models
R,S, T 3-pin pluggable terminal block
24V, 0V 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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Product Overview

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 — — — -®
Capacity specification———-®
— -9

I

Serial numberand L
QR code

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

Serial numberand !
—_— -

Firmware version——— -e

g 2 I
NELTA DELTA ELECTRONICS, INC

200-230V 1PH 50/60Hz 4.63A @
OUTPUT: 110V 0-500Hz 2.6A e

POWER: 400W U K SAFETY US CA|
CAh

MODEL: ASD-A3-0421-L
INPUT: 200-230V 3PH 50/60Hz 2.67A @

IND.CONT.EQ.

E176972

A30421L0T15070006

5 C EEH[@.S:[:Em)g

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

DISCONNECT ALL POWER AND WAIT
/A\WARNING 10 MNUTES BEFORE SERVICING
RISK OF ELECTRIC SHOCK.

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

READ THE USER MANUAL
ANcAUTION N,

@ USE PROPER GROUNDING TECHNIQUES

[=)" ”l; ?

SERVICE.DELTAWW.COM

e A N
NELTA DELTA ELECTRONICS, INC
MODEL: ASD-A3-0743-E g
INPUT: 380-480V 3PH 50/60Hz 1.8A @ lI-I_J
=
OUTPUT: 220V 0-500Hz 3.12A S S
POWER: 750W SAFETY Us cA[m]
E176972 [

Ve
o
A30743E0W22280006
Eceimo k2

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

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.

CAUTION READ THE USER MANUAL
& BEFORE OPERATION.

@ USE PROPER GROUNDING TECHNIQUES

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

[ | Serial number

A30743E0 W 22 28 0006
) 2 & & 06

(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)

1-3



Product Overview ASDA-A3

ECM-A3 / ECM-B3 series servo motor

B Nameplate information

~

A\ neLTa AC SERVO MOTOR

Model number —— —— — © MODEL : ECM-A3H-CY0602RS0 SN .. ,2?

Applicable power supply ————— ® INPUT: VAC110 A1.451Ins.A EH[ \j
Rated output ————— ® OUTPUT: r/min 3000 N.m 0.64 kW 0.2

_ N0.18,Xing_long Rd., E

QR code and serial o B Taoyuan City 30477 c € f—

number x ABCYB1JAT16070001

[ | Serial number

ABCYB1JA V_V ]f 0_7 C@. (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 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

' N\
A\ sEtTa AC SERVO MOTOR
Model number— — — — {o MODEL : ECMC-CW1010RS N ’2?
Applicable power supply— — — — {® INPUT: VAC 110A7.3 Ins A EH [ \J
Rated output— — — — 1®* OUTPUT: r/min 3000 N.m 3.18 kW 1.0 E
QRcodeand S% ! c € —
serial number B8 CW1010RSW16070001
L Delta Electronics,Inc. )

[ | Serial number

(M V_V £6 27 0001 (1) Model number

(1) 2 3 @4 (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

1 @ (4) (5)
(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 ATl
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 - - - v - v v - -
E - - - v - - v v v
400V models
Pulse Full-closed AR
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 - - - v - v v v -
E - - - v - - 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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1-6

ECM-A3 series servo motor

@)

@)

©)

(4)

®)

(6)

()

8)

ECM - A 3 H-CY 0604 R S

1

D @B @ 6)6) 76 (9L

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 200w
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Product Overview

(9)  Shaft type and oil seal

w/o brake with brake w/o brake with brake
wi/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) p* Q* R S

Note: * indicates this model type is coming soon.

(10) Shaft diameter and connector type
S: standard shaft diameter and standard connectors

7: special shaft diameter (14 mm)* and standard connectors
J: standard shaft diameter and CHOGORI (IP67) connectors

K: special shaft diameter (14 mm)* and CHOGORI (IP67) connectors
Note: special shaft diameter is available for F80 400W models.

(11) Special code
1: standard products

Z: special code of C[20807(3IS[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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ASDA-A3

ECM-B3 series servo motor

@)

)

3

(4)

®)

(6)

()

1-8

ECM - B 3 M-C 2 0604 R S

W @B @ 6) (6 @ @) (9 @0)@aL)

Product name
ECM: electronically commutated motor

Servo type
B: general type servo motor

Series
3: 3d 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 - -
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Product Overview

(8)

C)

(10)

(11)

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

Shaft type and oil seal

w/o brake, with oil seal with brake, with oil seal

Keyway (with fixed screw holes) R S

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 CHOGORI (IP67) connectors

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

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

M @ @ G © ) ®
(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
w/o oil seal

with brake
w/o oil seal

w/o brake
with oil seal

with brake
with oil seal

Round shaft
(with fixed screw holes)

C

D

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[2040F341 | 0.159 | 0.557
ASD-A3-0121-[1]
100 ECM-A3L-CZ0401B41 | 0.32 | 1.12
Low 200 ECM-A3L-C20602[3]41 | 0.64 | 2.24 ASD-A3-0221-0
Inertia 400 | ECM-A3L-C206043141 | 127 | 4.45
ASD-A3-0421-[1]
400 ECM-A3L-C[208043]4]1 1.27 | 4.44
— 750 | ECM-A3L-C20807314I5] | 2.39 | 8.36 | ASD-A3-0721-1
3000/ Single-/
6000 rpm ;hr:::é 50 | ECM-A3H-C2040F3@1 @ 0.159 | 0.557
ASD-A3-0121-[1]
100 ECM-A3H-C[210401[3[41 & 0.32 1.12
High 200 | ECM-A3H-C[20602341 | 0.64 | 2.24 | ASD-A3-0221-1
Inertia 400 | ECM-A3H-CIZ06043I@1 = 1.27 | 4.45
ASD-A3-0421-[1]
400 | ECM-A3H-CI208043I411 | 1.27 | 4.44
750 | ECM-A3H-CZI08073I4I5] | 2.39 | 8.36 | ASD-A3-0721-1

1-11



Product Overview ASDA-A3

ECM-B3 series servo motor

Servo motor model Servo drive model
Rated / Outout Rated | Max.
Inertia Max. Power (\/\5)) Model name torque | torque Model name
speed (N-m) | (N-m)
Low
inertia 100 ECM-B3L-C[210401[3]4]1 0.32 1.12 ASD-A3-0121-1]
200 | ECM-B3M-C[20602[3[4l1 | 0.64 | 2.24 | ASD-A3-0221-1
400 | ECM-B3M-C[20604E1411 | 1.27 | 4.45
ASD-A3-0421-1
3000 / 400 | ECM-B3M-C[2080431411 | 1.27 | 4.45
6000 rpm | Single-/ = 750 | ECM-B3M-C208073@1 &= 24 | 84 | ASD-A3-0721-1
three-
phase = 1000 = ECM-B3M-C208108[41 | 3.18 | 1113 | ASD-A3-1021[1
'\ffgr'tlf? 1000 | ECM-B3M-C[21010B[41 | 3.18 | 9.54 | ASD-A3-1021-1
1500 | ECM-B3M-C[21015341 | 4.77 | 143 | ASD-A3-1521{1
2000 | ECM-B3M-C[21020I41 | 6.37 | 19.1 | ASD-A3-2023-1
1000 | ECM-B3M-E21310B41 | 4.47 | 143 | ASD-A3-1021-1
2000/ 1500 | ECM-B3M-E[211315[314]1 | 7.16 | 21.48 | ASD-A3-1521-
3000 rpm Three
phase 2000 | ECM-B3M-E[21320[411 | 9.55 | 28.65 | ASD-A3-2023-1
Single-/ | 850 | ECM-B3H-F213083[@1 & 5.39 | 16.17 = ASD-A3-1021-1
) three-
High | 1500/ | phase | 1300 | ECM-B3H-F211313BI41 | 834 | 25.02 | ASD-A3-1521{1
inertia |4000 rpm -,
ree-
phase 1800 | ECM-B3H-F211318341 | 115 & 345 | ASD-A3-2023-1
2000/
2000 | ECM-B3M-E[218203[41 | 9.55 | 28.65 | ASD-A3-2023-1
3000 rpm
1500 /
3000 | ECM-B3M-F[21830341 | 19.1 | 57.29 | ASD-A3-3023-
3000 rpm
Medium Three- | 4500 | ECM-B3M-F[218453[4l1 28.65 71.6 | ASD-A3-4523-1]
Inertia phase | 5500 = ECM-B3M-F211855@141 | 35.01 = 105 | ASD-A3-5523-d]
1500/ 7500 | ECM-B3M-F211875@I411 | 47.75 @ 119 | ASD-A3-7523-1
4500 rpm
11000 | ECM-B3M-F2221B[E4l1 | 70.03 | 175 | ASD-A3-1B23-1
15000 | ECM-B3M-F[21221F[EI4]l1 | 95.49 | 238.5 | ASD-A3-1F23-1
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ECMC series servo motor

Servo motor model

Servo drive model

Rated / Outout Rated | Max.
Inertia Max. Power (\/\5)) Model name torque | torque Model name
speed (N-m) | (N-m)
3000/ 1000 ECMC-C[211010(3I4] 3.18 | 954 | ASD-A3-1021
5000 rpm| Single- / ' .
;hhrz:e 1000 ECMC-E[21310[3/4] 477 | 143 | ASD-A3-1021-1
1500 ECMC-E[211315[3]4] 7.16 | 215 | ASD-A3-1521-
Medi 2000/
ir?er'tl:? 3000 rom 2000 ECMC-E[21320[3]4] 9.55 | 287
P ASD-A3-2023-1
2000 ECMC-E[21820[3]4] 955 | 28.7
Three-
phase | 3000 ECMC-E[218303/4] 14.32 | 43
1500/ 191 : ASD-A3-3023-1
3000 rpm 3000 ECMC-F[211830(3]4] 9.10 | 57.3
Single-/
three- 850 ECMC-F[2]11308(3/4] 541 13.8 ASD-A3-1021-1
High | 1500/ | phase
inertia 13000 pm | 1300 ECMC-FI213133/4 834 | 233
h ASD-A3-2023-1
phase ' 1800 ECMC-F2131832) 11.48 = 28.7
Note:

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

oil seal type; represents the shaft diameter and connector type; and represents the special
code.

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

ECM-B3 series servo motor

Servo motor model Servo drive model
Rated / Outout Rated | Max.
Inertia Max. Power (\/\5)) Model name torque | torque Model name
speed (N-m) | (N-m)
400 ECM-B3M-J[210604[3]4]5] 1.27 4.45 ASD-A3-0443-[1]
750 ECM-B3M-J[210807(314]5] 2.4 8.4 ASD-A3-0743-[1]
3000
/ 1000 ECM-B3M-J[211010(3]4]5] 3.18 9.54 ASD-A3-1043-[1]
6000 rpm
Medium 1500 ECM-B3M-J[2]11015[3]4]5] 4.77 14.31 ASD-A3-1543-[1]
Inertia 2000 = ECM-B3M-J211020345] | 6.37 | 19.11 = ASD-A3-2043-
1000 ECM-B3M-K[211310(3]4]5] 4.77 14.3 ASD-A3-1043-[1]
2000/
3000 rpm 1500 ECM-B3M-K[211315[3]4]5] 7.16 21.48 ASD-A3-1543-[1]

2000 | ECM-B3M-K[21320B14]5 | 9.55 | 28.65 | ASD-A3-2043-d

850 ECM-B3H-L[21130834[5] | 5.39 | 16.17 | ASD-A3-1043-1

High | 1500/ | Three-
inertia {4000 rpm phase 1300 | ECM-B3H-L[2113133I4E 8.34 | 25.02 | ASD-A3-1543-1

1800 | ECM-B3H-L[2113183]4/5] | 11.5 34.5 ASD-A3-2043-[1

35(?(? ?p/ m 2000 = ECM-B3M-K[211820[3[4l5] 9.55 | 28.65 | ASD-A3-2043-1]
1500/

3000 rpm 3000 | ECM-B3M-L[218303/4[5 | 19.1 | 57.29  ASD-A3-3043-1
Medium 4500 | ECM-B3M-L[211845[3/4]5] | 28.65 | 71.6 = ASD-A3-4543-[1]
inertia 5500 | ECM-B3M-L[211855(3[4]5] | 35.01 | 105 ASD-A3-5543-1
4(}58 ?p/m 7500 | ECM-B3M-L218753/45 | 47.75 @ 119 | ASD-A3-7543-1
11000 | ECM-B3M-L[2221BBI4I5 | 70.03 | 175 | ASD-A3-1B43-
15000 | ECM-B3M-L21221F[E4[5 | 95.49 | 2385 | ASD-A3-1F43-1

Note:

1. Inthe servo motor model name, 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.
2. Inthe 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

=

P .z
Lo@ \@)@o J

NZO

()
—(7)

—(1) i 2
R i
-(3) § I ---(12)
S 1
el @) 5
A (13) ||
—(4) g -(9) Z
o[- (10) (14)--- ||
g i
C ifi iy
gl U0
~©) ili il
0 0
gl U0
(11)---- 0 10
[ i
0] il
[ smuA

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 1/0.
(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
. the resister; P3 and D contacts are left open.
Regenerative - . . . .
e 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 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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1.4.2 220V 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 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* Loc* 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) 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'.‘erai"’e When the built-in regenerative resistor is used: P3 and C contacts are left
(15) resistor : P
o) 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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1.4.3 220V 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) CNG6 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.
Grounding .
(7) screws Connects to the ground wire for the power and servo motor.
(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 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
(14) 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.

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) E therCAT EtherCAT status indicators.
indicators
(5) CN6 EtherCAT high-speed communication port connector.
(6) CN1 I/0 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).
" Main circuit power input terminal: connects to commercial power supply
(10) RST
(200 - 230 Vac, 50/ 60 Hz).
. " Control circuit power input terminal: connects to single-phase power
(11) Lic*, L
1o, 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, e) 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 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) CN10 STO (Safe Torque Off).

9) 24V*, OV* Control circuit power input terminal: connects to 24 Vpc+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,

(11) uvw* 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.
ege'.‘erai"’e 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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1.4.6 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.
signal interface: connects to or controls 1/0.
(5) CN1 I/0 signal interf ts to PLC trols 1/0
ncoder connector: connects to the encoder.
(6) CN2 Encod t ts to th d
(7) G;%L:g\?v?g Connects to the ground wire for the power and servo motor.
(8) CN10 STO (Safe Torque Off).
(9) 24V*, OV* Control circuit power input terminal: connects to 24 Vpc+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 ) to the resister; P3 and D contacts are left open.
12 ergeeSTSetroarEIve When the built-in regenerative resistor is used: P3 and C contacts are left
(12) (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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1.4.7 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) CNG6 DMCNET high-speed communication port connector.
(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).
(9) 24V*, OV* Control circuit power input terminal: connects to 24 Vpc+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) 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.

Rege'.‘erai"’e 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 e) 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) ﬁgiira(t:(ﬁ': EtherCAT status 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) G;c::l:g\?vi:g Connects to the ground wire for the power and servo motor.

(9) CN10 STO (Safe Torque Off).

(10) 24V*, OV* Control circuit power input terminal: connects to 24 Vpc+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.

Reger_leratlve When the built-in regenerative resistor is used: P3 and C contacts are left
(13) resistor : P3 and D contacts are short-circuited ted
(P3.D. C e) open; an 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.
(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 ««+++++++xrrrrrrrrtttaanniiitiiii e 2.2
2.2 Ambient iNStallation CONMItIONS -« -+« x«xxcerrertntnamnattttnaeateteaeaeenanens 2.2
2.3 Mounting dir€Ction @Nd SPACE ++++++++«xrrrrrrrreeannnmmiiitiiititiaaa e 2.5
2.4 Safety precautions for USING MOLOIS «««««««««ttteersrmrimmmiiiiiiaiaiiiii e 2-8
2.4.1 Troubleshooting for the motor operation and status «««-«-«-+ovovevevvinnns 2-10
2.4.2 Mounting directions and precautions for the servo motor -+« «-+-v-vovvnenn 2-11
2.4.3 Precautions for using servo motor with oil seal -+« vovoviviviiii 2-12
2.4.4 Precautions for installing servo motor accessories « -« xvoveveeieneene, 2-13
2.4.5 OQOil and water prevention measures for the servo motor -« «--+-vveveenenen 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 F@ITIE FNQ «++evrereee sttt 2-20
2.7 Installation requirements for EMC -+ +«««xrrrrertreaannmiiiiiiiii 2-22
D74 EMI FiHEIS -+ ceevereerennenamnet et et eeet et et et et et et e e et et ea e aeaaaaaenns 2-24
2.8 Selecting the regenerative reSiStor -+« ««« urrrreriiiiiiii 2-26
2.9 The USE Of DraKINg «++++«rwrreerrmrrmmeniiiiiee i 2-34
D40 THE USE OF CADIE <+ e eeennrnenentnenat ettt et et et et ee et et e eneaaenaenens 2-36
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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

JAN

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 free of electromagnetic

interference.

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 o)
10 mm _100
(0.4 inch) g
80 N
50 mm 50 mm 50 95 60
(2 inch) (2 inch) Ta (°C)

Ot—»]
| output (%) is the output current percentage;
Ta (°C) is the operating temperature

Note: the maximum operating temperature for the models of
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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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

50 mm

(2 inch)
O-t—p=

point 10 mm

(0.4 inch)

@@ N

50 mm
(2 inch)

50 mm

(2 inch)
-—»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
AT
...... =
o {0
N
= ml
Base
Air Flow
Air Flow
Incorrect
i
: )% |ﬁ| E 2
B el ] da |
Air Flow AlrFow
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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

4
O gq(;nr_nm O O -
; 100 mm
2 inch
_y (@i (4 inch)
)
min. min.
20 mm 20 mm D D
(0.8inch) | []| (08inch) [J| AirFlow Air Flow
min. min. min. min.
50 mm d mm d mm e 50 mm
&l (2 inch) = (2 inch)
(=D NGIE,
= 4
ole .
---------- min.
50 mm 80 mm
Air Flow  |(2 inch) Air Flow Air Flow (3.2inch)
/N /o o /e e o Y

\\ Cabinet

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

55
o 50
ASD-A3-0121-00 lT_u’ 45
ASD-A3-0221-00 Air convection cooling 40
ASD-A3-0421-00
35
01 10 20
d(mm)
60
ASD-A3-0721-00 O 55
ASD-A3-1021-00 . ;:_%’
ASD-A3-1521-[] Natural coollng plus 50
forced cooling
ASD-A3-2023-00 45
ASD-A3-3023-01 01 10 20
d(mm)
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Installation

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-[1
ASD-A3-7523-01
ASD-A3-1B23-00
ASD-A3-1F23-01

Natural cooling plus
forced cooling

Ta('C)

55
50
45
40

35
01 10 20

d(mm)

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

Natural cooling plus
forced cooling

Ta('C)

55
50
45
40

35
01 10 20

d(mm)

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
W |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.

2-8
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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 If 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

-

]

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

WL ()

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

B

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.

(2)
@)~ é (1)

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

'ET"_ _____ N

(A) (C)
(B) =

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

Installation safety precautions for coupling applications

B Itis suggested that you 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.

r /'<0.03 mm]
/ Y
I/,
/
|
/
; )
o - /7 \
// \\ ‘\
| \

As shown in the previous figure, the distance is measured at four different positions on the
circumference for the centering precision. The difference between the maximum and minimum
measurements should be 0.03 mm or less. Even within this range, you can make adjustments to

increase the centering precision.

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

2-13



Installation ASDA-A3

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.

(1)
0
/

é

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) QOil

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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2.4.6 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 [f it is 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

Control circuit power (L1c, L2c)

Servo drive model

Circuit breaker

Magnetic contactor (MC)

Fuse (Class T)

ASD-A3-0121-O 1A 1A 1A
ASD-A3-0221- 1A 1A 1A
ASD-A3-0421- 1A 1A 1A
ASD-A3-0721-O 3A 3A 3A
ASD-A3-1021-0O0 3A 3A 3A
ASD-A3-1521-00 3A 3A 3A
ASD-A3-2023- 3A 3A 3A
ASD-A3-3023-0 3A 3A 3A
ASD-A3-4523-[] 5A 5A 6A
ASD-A3-5523-0 5A 5A 6A
ASD-A3-7523-00 5A 5A 6A
ASD-A3-1B23-00 5A 5A 6A
ASD-A3-1F23-00 5A 5A 6A

Main circuit power (RST)

Servo drive model Circuit breaker Magnetic contactor (MC) Fuse (Class T)
ASD-A3-0121-O0 5A 5A 5A
ASD-A3-0221- 5A 5A 5A
ASD-A3-0421-01 10A 10A 10A
ASD-A3-0721-01 10A 10A 20A
ASD-A3-1021-0 15A 15A 25A
ASD-A3-1521-0 20A 20A 35A
ASD-A3-2023-1 30A 30A 50 A
ASD-A3-3023-00 30A 30A 70A
ASD-A3-4523-[1] 70A 70A 100 A
ASD-A3-5523-[1 75A 75A 150 A
ASD-A3-7523-1 95A 95A 150 A
ASD-A3-1B23-1 110A 110 A 200 A
ASD-A3-1F23-0 120 A 120 A 200 A

Note:

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

2. Operation mode: standard.

3. Ifthe 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.

2-17



Installation

ASDA-A3

6.

If authority in the country may designate 1An 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-A3-0121-0 23Q 139 Q
ASD-A3-0221-0 1.66 Q 139 Q
ASD-A3-0421-0 1.26 Q 139 Q
ASD-A3-0721-00 0.85Q 139 Q
ASD-A3-1021-00 0.75Q 139 Q
ASD-A3-1521-00 0.75Q 139 Q
ASD-A3-2023- 0.75Q 139 Q
ASD-A3-3023-00 0.75Q 139 Q
ASD-A3-4523-1 0.65Q 139 Q
ASD-A3-5523-1 0.65Q 139 Q
ASD-A3-7523-0 0.63Q 139 Q
ASD-A3-1B23-0J 0.61Q 139 Q
ASD-A3-1F23-00 060Q 139 Q
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400V models
Servo drive model Circuit breaker Magnetic contactor (MC) Fuse (Class T)
ASD-A3-0443-0 10A 5A 10A
ASD-A3-0743-00 15A 10A 15A
ASD-A3-1043-0 15A 10A 15A
ASD-A3-1543- 20A 15A 20A
ASD-A3-2043- 25A 15A 25A
ASD-A3-3043- 30A 25A 35A
ASD-A3-4543-1 50 A 40 A 50 A
ASD-A3-5543-1 50 A 40 A 60 A
ASD-A3-7543-00 60 A 50 A 80A
ASD-A3-1B43- 90 A 80A 100 A
ASD-A3-1F43-00 90 A 80A 110A

Note:

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

2. Operation mode: standard.

3. Ifthe 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 1An 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-A3-0443-1 1.6 Q 220 Q
ASD-A3-0743-01 1.3Q 220 Q
ASD-A3-1043-0 1.3Q 220 Q
ASD-A3-1543-1 1.01Q 220 Q
ASD-A3-2043-1 0.85Q 220 Q
ASD-A3-3043-00 0.75Q 220 Q
ASD-A3-4543-1 0.69 Q 220 Q
ASD-A3-5543-1 0.65Q 220 Q
ASD-A3-7543-1 0.65Q 220 Q
ASD-A3-1B43-] 0.62 Q 220 Q
ASD-A3-1F43-0 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-A3-4523-00, ASD-A3-5523-01, ASD-A3-7523-01, ASD-A3-1B23-01,
ASD-A3-1F23-01

ASD-A3-2043-00, ASD-A3-3043-01, ASD-A3-4543-11, ASD-A3-5543-11,
ASD-A3-7543-0, ASD-A3-1B43-[1, ASD-A3-1F43-00

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

ASD-ACFC7K00

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. For4.5 kW to 7.5 kW models

S
Rg%;

2. For 11 kKW 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
—%}—%ﬁ%} MCCB
.

Shielding box

| U-shape saddle |
*1

EMI filter

\\}7

Servo drive UV, W l

*1 < Motor

*1

CN2 *1 | Encoder

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

*1
Safety relay STO
Controller L

CN1

| U-shape saddle |

Note:

*1. Use shielded wires.
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400V Models
TSR
598 uec
J.75) MCCB Shielding box
[ [T
| U-shape saddle |
*1
i EMI Filter
Q@
3
i It
Servo Drive UV, W 8
< *1 < Motor
Lo R,S,T @
. SRk
DC 24V L
Power Supply || 24V, 0V I
P1 2
3 *1 | Encoder
CN2 E
P2 o
Q.
©
@ o
¢
D
Safety Relay 1 STO
K]
S| m
3
(4]
Q.
©
<
¢
D
Note:

*1. Use shielded wires.
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2.71

All electronic equipment (including servo drives) generate high or low frequency noise during

EMI filters

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-A3-0121-1 EMF023A21A EMF10AM23A
200w ASD-A3-0221-1 EMF023A21A EMF10AM23A
400 W ASD-A3-0421-1 EMF023A21A EMF10AM23A
750 W ASD-A3-0721-01 EMF023A21A EMF10AM23A
1 kW ASD-A3-1021-00 EMF023A21A EMF10AM23A
1.5 kW ASD-A3-1521-0 EMF023A21A EMF24AM23B
2 kW ASD-A3-2023-01 - EMF24AM23B
3 kW ASD-A3-3023-1 - EMF24AM23B
4.5 kW ASD-A3-4523-[1] - EMFO035A23A
5.5 kW ASD-A3-5523-01 - EMF035A23A
7.5 kW ASD-A3-7523-[1 - EMFO035A23A
11 kW ASD-A3-1B23-01 - EMF056A23A
15 kW ASD-A3-1F23-1 - B84143D0075R127
400V Models
e & st e el Recommended EMI filter
3PH
400 W ASD-A3-0443-[1 EMF014A43A
750 W ASD-A3-0743-1 EMF014A43A
1 kW ASD-A3-1043-1 EMF014A43A
1.5 kW ASD-A3-1543-1 EMF014A43A
2 kW ASD-A3-2043-1 EMF018A43A
3 kW ASD-A3-3043-1 EMF018A43A
4.5 kW ASD-A3-4543-1 EMF033A43A
5.5 kW ASD-A3-5543-1 EMF033A43A
7.5 kW ASD-A3-7543-[1 EMF033A43A
11 kW ASD-A3-1B43-[1 B84143D0075R127
15 kW ASD-A3-1F43-1 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. ENG61800-3 (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.

@~

mf‘
(

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
55 - - - 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
4.5 - - - 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

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

Connect to external regenerative resistors (serial connection)

Pe
1 kW, 10Q
P1.052 = 20 (Q)
P1.053 = 2000 (W)
1 kW, 10Q
C

Connect to external regenerative resistors (parallel connection)

Pg © .

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.

(3) 11

§ :2 (1)

(2)

(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
. Sgrvo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10-%kg.m?) decelerat«_as from 3000 rpm to energy of the
(kW) 0 without load Eo capacitance Ec
(joule) (joule)
0.1 | ECM-A3L-C[2I040F(3]4[5] 0.0229 0.1 4.21
0.1 | ECM-A3L-C[204013[4[5 0.04 0.20 4.21
0.2 | ECM-A3L-C[20602(3/4]5] 0.09 0.45 8.42
Lo% | 04 | ECM-A3L-CZ0604T@S | 0.15 0.74 8.42
0.4 | ECM-A3L-C[20804[3[4[5 0.352 1.74 8.42
0.75 | ECM-A3L-C[20807[3]4/5] 0.559 2.76 17.47
0.1 | ECM-B3L-C[204013[4[5 0.0299 0.15 4.21
0.2 | ECM-B3M-C[210602(3]4[5] 0.141 0.70 8.42
Medium| 04 | ECM-B3M-C[2i0604(3]4]5] 0.254 1.26 8.42
inertia | 0.4 | ECM-B3M-CIZ0804314S] | 0.648 3.20 8.42
0.75 | ECM-B3M-C[2/0807(3]4]5] 1.070 5.29 17.47
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Regenerative energy Maximum
. Servo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10kg.m?2) deceleratgs from 3000 rpm to energy of the
(kW) 0 without load Eo capacitance Ec
(joule) (joule)
1.0 | ECM-B3M-C([2/0810(314]5] 1.37 6.77 26.21
1.0 | ECM-B3M-C([2]1010(314]5] 2.78 13.75 26.21
1.5 | ECM-B3M-C([2]1015[314]5] 3.69 18.25 26.21
2.0 | ECM-B3M-C[2110203]4]5] 4.68 23.14 29.33
1.0 | ECM-B3M-E[2113103]4/5] 7.790 17.12 26.21
1.5 | ECM-B3M-E[2113153]4]5] 11.220 24.66 26.21
2.0 | ECM-B3M-E[211320(3]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-FZ183031415 | 53.630 66.30 34.94
1.0 ECMC-CI[211010(3]4] 2.65 13.1 26.21
1.0 ECMC-E[211310(3]4] 8.41 18.48 26.21
1.5 ECMC-E[2]1315[3]4] 11.2 24.62 26.21
2.0 ECMC-E[2]1320(3]4] 14.6 32.09 29.33
2.0 ECMC-E[2]1820(314] 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-C[21040F[3[4]5] 0.0455 0.23 4.21
0.1 | ECM-A3H-CI[2/0401(314]8] 0.0754 0.37 4.21
0.2 | ECM-A3H-C[210602[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[210804[3]4[5] 0.92 4.55 8.42
High 0.75 | ECM-A3H-C[2/0807(3/45 1.51 7.47 17.47
inertia |4 o ECMC-F[211308312 13.6 16.81 26.21
2.0 ECMC-F[211313(3/4] 20 24.73 26.21
2.0 ECMC-F[211318(3]4] 249 30.78 29.33
1.5 | ECM-B3H-F[211308[3]4/5 12.44 15.38 26.21
2.0 | ECM-B3H-F[213133/4/5 18 22.25 34.94
2.0 | ECM-B3H-F[2113183/4/5 22.6 27.94 29.33
4.5 | ECM-B3M-F([21845(3]45] 67.73 83.73 42.43
5.5 | ECM-B3M-F[2]1855[3[4]8] 98.88 122.24 51.17
Medlm 75 | ECM-B3IM-FZis75Eals | 134.95 166.83 76.75
11 | ECM-B3M-F[21221B[3[4]5] 302.2 373.60 109.20
15 | ECM-B3M-F[21221F[3]4]5] 400 494.51 171.60
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400V Models
Regenerative energy Maximum
Servo Rotor inertia generated when the motor regenerative
Inertia | drive Motor (x 10kg.m?2) decelerates from 3000 rpm to | energy of the
(kW) 9- 0 without load Eo capacitance Ec
(joule) (joule)
0.4 | ECM-B3M-J[210604[314]5] 0.254 1.26 8.42
0.75 | ECM-B3M-J[210807(314I5] 1.07 5.29 10.30
1.0 | ECM-B3M-J(211010(3]4]5] 2.78 13.75 12.17
Medium| 1-5 | ECM-B3M-J[211015(3]4]5) 3.69 18.25 14.66
inertia | 50 | ECM-B3M-J[21102031215] 4.68 23.14 24.34
1.0 | ECM-B3M-K[2]131013]4I5] 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[2]1308[3]4I5] 12.44 15.38 12.17
Moh 15 | ECM-B3H-LEZ1313345 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[2/1820(3/4]5] 41.9 92.09 24.34
3.0 | ECM-B3M-L[2183013]4I5] 53.63 66.3 29.33
4.5 | ECM-B3M-L[2/1845[3]4]5] 67.73 83.73 42.43
MedUm' 55 | ECM-BIM-LIZ1855314I8 |  98.88 122,24 51.17
7.5 | ECM-B3M-L[2]1875[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 0, 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 Item Calculation and setting method
1 Set. the capacity of'the regenerative Set P1.053 to the maximum value.
resistor to the maximum.
2 Set the operation cycle (T). Manual input.
3 Set the rotation speed (wr). Manual input or read the status with P0.002.
4 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 requwed 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.

Maximum

Regenerative energy regenerative

Servo drive Rotor inertia generated when the motor

(kW) Lty J (x 10*kg.m?) |decelerates from 3000 rpm EMENEL B 10
. . capacitance Ec
to 0 without load Eo (joule) :
(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-Eg) _ 2% ((15+1)x0.74-842) _

The required capacity of the regenerative resistor = T 0z

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

the negative work.

- B

S g

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

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 1

2% (0.7 x 1.27) x (2

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:

(DO output)

ON
SON OFF | | OFF
(DI input) : :
| ON |
BRKR OFF | I OFF
| |
| |
| |

|
|
|
|
MBT1 (P1.042) | MBT2 (P1.043)
|
|
|
|

L — — — —

EEE— ;l_ -

ZSPD (P1.038)
Motor speed

ZSPD (P1.038)
Motor speed

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 AL0O13 is triggered,

and the motor is immediately stopped.

Wiring of the brake:

Servo drive
Make sure to connect the

diode in the correct direction,
or it will damage the drive.

/ It is open circuit when the
emergency stop signal is on.
& - . T Brake 1
<+ b1

|
| |
| ‘ : Brake
|
Do, T 7!
N D
= Relay
DOX- L TDCZ4V
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.

N/
L
M

—

Timing diagram of control power and main power:

Lic Lac
Control power |<—ﬂ| 1sec

I
5V |

Control power ——» :4— >0ms

RST
Main circuit power > 800 ms

Bus voltage |

ready [—>

Servo ready

Servo on

i [
(Dl input) > €1 ms (Min. value) + delay ime 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:

B Prevent the junction of the cable and connector from being subject to weight (including that
of the attachments) or bending stress.

B [f bending the cable is required, start bending it at least 20 mm (0.79 inches) from the
junction of the cable and connector. The suggested bend radius is no less than 10 times of
the cable outer diameter.

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

Inappropriate installation and wrong usage shorten the cable lifetime.

Do not twist the cable when installing.

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

use a flexible cable instead.

Flexible cable:

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
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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 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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Wiring

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

communication type servo motor)

-

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)

Purchase the CANopen adaptor for
using the CANopen communication.

DMCNET / EtherCAT
communication port
connector (CN6)

I/0 connector (CN1)

Power input for the main circuit (RST)

Power

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

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.

Magnetic contactor (MC) Power input for the control circuit

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

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




ASDA-A3 Wiring

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 L1c, L2c 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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Wiring

ASDA-A3

3.1.2 Connectors and terminals

Terminal

Name

Description

Lic, L2c

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, ST

Power input for the main
circuit

Connect to three-phase AC power.

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

u,Vv,
W, FG

Motor power connector

Connect to the servo motor.

Terminal Wil Description

color

u Red

Vv White A three-phase main power cable for

the motor.

w Black

FG Yellow / | Connect to the ground terminal @
Green | for the servo drive.

P3, D,

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

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 STO connection. Refer to Section 3.10 for more

information.
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ASDA-A3 Wiring

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, T and 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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Wiring

ASDA-A3

3-8

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 220V 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.
[ ]
TR
-J-’}-J’- MCCB
77
Noise filter

r

Power 1
1

I | s = pa (L o

MC

Power 2

Wiring method for single-phase power supply (for models of 220V 1.5 kW or below)

MC ALRM_RY_A

| 1]
Il
MC

Note:

MCCB: molded case circuit breaker
MC: magnetic contactor

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

—

Servo dri
R ervo arive U
S Vv
T W
LlC
I—2C
P1 -
P2
@ Sgl 24 Voc
.
ALRM_RY
DO-

Note: wire the CN1 connector with the actual DO parameters of each model.



ASDA-A3

Wiring

B Wiring method for three-phase power supply (for all 220V series)

43
-39

%’ Mmccs

F Noise filter Power 1
MC

Power 2

MC  ALRM_RY_A
1

SPD

Note:

MCCB: molded case circuit breaker
MC: magnetic contactor

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

Py

Lic
Lac
P1

P2

Servo drive U l

V. q
w
CN1
DO+

o

!

ALRM_RY

DO-

Note: wire the CN1 connector with the actual DO parameters of each model.
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Wiring

ASDA-A3

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).

Exampile: 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.

Lol
—-—3-)=} MCCB
ey
EMI filter Power 1 Power 2 MC  ALRM_RY_A
1
= 1»—@ E—o
MC {6@1
SPD
MC
0—{ } R
| 1]
i S
i T
Lic
Lac
P1 P3 Regenerative
p2 C resistor
R
S
T
Lic
Lac
Note: o P1 P3 4+ Regenerative
MCCB: molded case circuit breaker resistor
MC: magnetic contactor P2 C —"1T
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




ASDA-A3

Wiring

3.1.4 UVW power connector specifications

Select the appropriate connector according to the code of Shaft diameter and connector type

in the servo motor model name. Refer to Section 1.2.2 for the model explanation of the servo

motor.

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)

3)
@ |

=

@+0E)

=

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



Wiring ASDA-A3
3.1.4.1 F40 - F80 motors — Power connectors
Motor model UVW connector
/—\1"—| -
] — 53
= T
ECM-A3I-C2040F[3]4[5]
ECM-A3[1-C[210401 Pin assignment
ECM-A3I-C206023]4]5 CASE
. GROUND
ECM-A31-C[2I0604[34]5 U (Red) V (Whlte) W (Black) (Yellow / BRAKE1 BRAKE2
ECM-A3[L-C[2108043]4/5] Green)
ECM-A3[L-C[2080734]5) 1 2 3 4 - -
ECM-B3(I-C[20401(3/4]5) i N -
4‘—L
ECM-B3[L-C[210602(3]4]5] 6]3)
ECM-B3[1-C[210604[34]5] 1 [5]2)
4] 1]
ECM-B3[L-C[2108043]4[5]
ECM-B3[L-C[210807(3]4/5]
ECM-B3[T-C[20810314]5] U0 S
CASE
U(Red)  V (White) W (Black) CROUND | ppakers | BRAKE2®
(Yellow /
Green)
1 2 4 5 3 6

3-12

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.

motors with the frame size of 40 - 80 mm: brown and blue.

Connector specifications:

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

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

Brand Model name
UVW 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)




ASDA-A3

Motor model

ECM-A3[1-C[21040F[3[4][5]

ECM-A3[1-C[2/0401(3]4]5]

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[2/0807[3]4]5]

ECM-B3[1-C[2)0401
ECM-B3[1-C[2l0602(314]5]
ECM-B3[1-C[2l0604(314]5]
ECM-B3[1-C[210804(314]5]

ECM-B3[1-C[2l0807(314]5]

ECM-B3[1-C[2l0810(314]5]

Wiring
UVW connector
. |
[ ) g |
3 C_
3 ||
=
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | poakE1 | BRAKE2
(Yellow /
Green)
1 3 4 -
. P
. |
® g ]
o 3 |
¥z ==
S
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | poakers | BRAKE2®
(Yellow /
Green)
1 3 4 6

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 BRAKEZ2. Color of brake cable for
motors with the frame size of 40 - 80 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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Wiring ASDA-A3
Motor model UVW connector
Cable exit i'i:i 14
direction towards (| pY_EY
motor shaft
ECM-B3[1-C[210401(3]4]5]
ECM-B3[1l-C[210602(3]4]5]
(i Tsmil|mm)
ECM-B3[1l-C[210604(3]4]5] Cable exit T'?E -
ECM-B3[@-Cl2080434]5] direction towards
encoder
ECM-B3[1l-C[2l0807(3]4]5]
ECM-B3[1l-C[210810(3]4]5]
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | poakes™s | BRAKEZSS
(Yellow /
Green)
1 2 3 4 A

3-14

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 BRAKEZ2. Color of brake cable for

motors with the frame size of 40 - 80 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, gUNCHU SC-ACS3-AFPWSS00 P67
motor shaft
Bulkhead
connector - Delta ACS3-ABPWSS00 IP67
cable exit
direction towards| gyUNCHU 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.



ASDA-A3

Wiring

3.1.4.2 F100 - F130 motors — Power connectors

Motor model

UVW connector

ECMC-F[211308[314
ECMC-CI21010(3]4l
ECMC-E2113100314]
ECMC-F[211313[314]
ECMC-E211315[314]
ECMC-F[211318[314]
ECMC-E211320(314]

] )

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 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 Vbc. 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
P S
ECM-B3[1-C(21101003/4[5] = DO OA
— Co oB
ECM-B3[1-Cl(211015[3/4[5]
ECM-B3[1-Cl(211020[3/4[5] P
ECM-B3[1-E[211310[3]4]5]
ECM-B3[1-E[211315[3]4]5]
ECM-B3[1-E[211320[3]4]5] Pin assignment
ECM-B3[1-F[2]1308[3/4]5] CASE
ECM-B3[1-F211313(3/415 U (Red) | V (White) =W (Black) ?5;:\:"/3 BRAKE1? | BRAKE2?
ECM-B3[1-F[2]1318[3/4]5] 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 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. 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-CAPWAO000 P67
MIL 18-10S
SUNCHU CMS3106A18-10SBI (connector & compression ring) IP67
Brake Brand Model name IP rating
ACS3-CABRAO00O (bayonet)
Delta ACS3-CABRMO00O (threaded) IP67
CMV1-2S DDK™ CM1V1-SP2S-M1 (bayonet) IP67
. SM10-SP2S-M1-D6-V (bayonet)
3
Suntone SM10H-SP2S-M1-D6-V (threaded) IP67
Note:
1. 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.
2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.
3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed

Suntone connectors are sold separately.



ASDA-A3 Wiring

Motor model UVW connector

P .

DO OA
Co OB

‘

Pin assignment

ECM-B311-Cl211010[3/4l5]

ECM-B311-Cl211015[3/4l5]

ECM-B311-Cl211020[3/4[5]
ECM-B3[1-E[211310(3]4]5)

ECM-B3[1-E[211315[3][4]5)

ECM-B3[1-E[211320(3]4]5)

ECM-B3[1-F[2]1308[3/4[5]

ECM-B3(I-F213133413 CASE
ECM-B3[1-F21318(3/4/5] U (Red) |V (White) | W (Black) ?5;:\;"/3 BRAKE1? | BRAKE2?
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 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-CRPWAQ00 IP67
MIL 18-10S
SUNCHU CMS3108A18-10SBI (connector & compression ring) IP67
Brake Brand Model name IP rating

ACS3-CRBRAO0O0O (bayonet)
ACS3-CRBRMO000 (threaded)

CMV1-2S DDK™ CMV1-AP2S-M1 (bayonet) IP67

SM10-AP2S-M1-D6-V (bayonet)
SM10H-AP2S-M1-D6-V (threaded)

Delta IP67

Suntone™ P67

Note:

1. 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.

2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed
Suntone connectors are sold separately.
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Wiring ASDA-A3

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

Motor model UVW connector

] 7

1

Recommended brand Model number of the UVW end
ECMC-E[2]1820(314]
Delta ASD-CAPW2000
ECMC-E[211830(3]4]
SUNCHU CMS3106A24-11SBI (connector &
ECMC-F[211830(314] compression ring)
PLT WPS3106A24-11S-R (connector)
WPS3057-16A-R (cable clamp)
Pin assignment
CASE
U(Red)  V (White) W (Black) CROUND | prakers | pRAkE2®
(Yellow /
Green)
D E F G A B

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 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)
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.

PLT IP65
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Wiring

Motor model UVW connector
P
DO OA
Co oB
=
ECM-B3[1-E[211820(3]41[5]
ECM-B3[1-F[211830[314]5]
ECM-B3I[1-F[2]1845[314]5] . .
Pin assignment
CASE
U(Red)  V (White) W (Black) S OUND | grakets | 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 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-CAPWCO000 IP67
MIL 22-22S
SUNCHU CMS3106A22-22SBI (connector & compression ring) IP67
Brake Brand Model name IP rating
ACS3-CABRAO00O (bayonet)
Del IP67
elta ACS3-CABRMO000 (threaded) 6
CMV1-2S DDK™ CM1V1-SP2S-M1 (bayonet) IP67
. SM10-SP2S-M1-D6-V (bayonet)
3
Suntone SM10H-SP2S-M1-D6-V (threaded) P67

Note:

1. 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.

2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed

Suntone connectors are sold separately.
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Wiring ASDA-A3
Motor model UVW connector
- .
ECM-B3[1-E[211820(314]5]
ECM-B3[1)-F[2]1830(314]5]
ECM-B3[1)-F[2]1845[3]4]5]
Pin assignment
CASE
U(Red) V (White) W (Black) CROUND | ppakers | pRAKE2®
(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 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.

3-20

Connector specifications:

uvw Brand Model name IP rating
Delta ACS3-CRPWCO000 IP67
MIL 22-22S
SUNCHU CMS3108A22-22SBI (connector & compression ring) IP67
Brake Brand Model name IP rating

ACS3-CRBRAO00O (bayonet)

ACS3-CRBRMO000 (threaded) P67

Delta

CMV1-2S DDK™ CMV1-AP2S-M1 (bayonet) IP67

SM10-AP2S-M1-D6-V (bayonet)

Suntone™ IP67
untone SM10H-AP2S-M1-D6-V (threaded)

Note:

1. 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.

2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed

Suntone connectors are sold separately.
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Wiring

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

Motor model

UVW connector

ECM-B3[1)-F[211855[3[4]5]
ECM-B3[1)-F[211875[3[4]5]
ECM-B3[1-F[2)221B(3[4/5]
ECM-B3[1-F[21221F[3]4][5]

P .

DO OA
cO OsB

()

Pin assignment

CASE

U(Red) V (White) W (Black) CROUND | grakers | BRAKE2®
(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 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-CAPWE000 1P42
MIL 32-17S SUNCHU CMS3106A32-17S (connector & compression ring) 1P42
WPS3106A32-17S-R (connector)
PLT AMS3057-20A-R (cable clamp) IP6s
Brake Brand Model name IP rating
ACS3-CABRAO00O (bayonet)
Del IP67
elta ACS3-CABRMO0O (threaded) 6
CMV1-2S DDK™ CM1V1-SP2S-M1 (bayonet) IP67
. SM10-SP2S-M1-D6-V (bayonet)
3
Suntone SM10H-SP2S-M1-D6-V (threaded) P67
Note:

1. 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.

2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed
Suntone connectors are sold separately.
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Motor model UVW connector
ECM-B3[1-F[211855[314]5]
ECM-B3[1-F[21875[314]5]
ECM-B3[1-Fl21221B[314]5]
ECM-B3[1-F[21221F([3]4][5]
Pin assignment
CASE
U(Red) |V (White) W (Black) CROUND BRAKE2"
(Yellow /
Green)
A B C 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-CRPWEO000 IP42
MIL 32-17S
SUNCHU CMS3108A32-17S (connector & compression ring) 1P42
Brake Brand Model name IP rating
ACS3-CRBRAO00O (bayonet)
Delta ACS3-CRBRMO0O (threaded) IP67
CMV1-2S DDK™ CMV1-AP2S-M1 (bayonet) IP67
. SM10-AP2S-M1-D6-V (bayonet)
3
Suntone SM10H-AP2S-M1-D6-V (threaded) P67
Note:

1. Referto 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.
2. The contacts, solder contacts (CMV1-#22BSC-S2-100) or crimp contacts (CMV1-#22BSC-C3-100),
for the listed DDK connector are sold separately.
3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed

Suntone connectors are sold separately.



ASDA-A3 Wiring

3.1.5 Encoder cable and connector specifications

Select the appropriate connector according to the code of Shaft diameter and connector type

in the motor model name. Refer to Section 1.2.2 for the model explanation of the servo motor.

3.1.5.1 F40 - F80 motors — Encoder connectors

Encoder connection (Diagram 1): Standard connector

Jri]

[oT]

|

\\
(1)

(1) CN2 connector; (2) Standard 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 Standard connector (female)
ECM-A3[1-C[21040F(3]4]5]

ECM-A3[1-C[210401

> | T r—T
ECM-A3[T-C20602[3/4]5) A—{ i
ECM-A3[T-C20604[314]5] ( M [EE

7
ECM-A3[I-Cl20804[314]5) 4|——‘/_ .@L

ECM-A3[1-C[2l0807(34]5]
ECM-B3[1-C[210401

Recommended Model name
ECM-B3[1-C[2/0602[314]5] brand
ECM-B3[1-Cl20604[314]5] Delta ACS3-CAENO0000

ECM-B3[1-C[210804(314]5]
1-172161-9 or 172161-1 (case)
ECM-B3[1-C[210807[314]5] TE Connectivity 170359-1 (tin-plated terminal)
170359-3 (gold-plated terminal)
ECM-B3[1-C[210810(314]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. 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 standard connector for the A3 / B3 incremental

encoder
(female) (male)
Servo 7 S T Motor
drive encoder
N ] L
—_ -
View from this side View from this side
1 2 3 3 2 1
W.P lte Reserved | Reserved Reserved | Reserved W.P +|te
4 5 6 6 5 4
Wh't.ﬁ_/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.

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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Wiring

Specifications and pin assignment of the standard connector for the A3 / B3 absolute

encoder

Connection method:

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

Battery box

CN2 connector

Servo L
drive
(Female)
Servo e
= — 0
—_
View from this side
1 2 3
White Red
T+ BAT+ Reserved
4 5 6
White/Red Black Reserved
T- BAT-
7 8 9
Brown Blue .
DC+5V GND Shield

(Male)
T Motor
encoder
L
-
View from this side
3 2 1
Reserved Black White
BAT+ T+
6 5 4
Reserved Black/Red | White/Red
BAT- T-
9 8 7
i Blue Brown
Shield GND oo

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): CHOGORI connectors for ECM-A3 / B3 motors

I !\

Frr

=
iz

o

=
I}

éLm
P=
gE

(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[2l040F(3]4]5]
ECM-A3[1}-C[210401
ECM-A3[1}-C[210602(3]4]5]
ECM-A3[1}-C[210604(3]4]5]
ECM-A3[1}-C[210804(3]4]5]
ECM-A3[1}-C[2l0807(3]4][5]
ECM-B3[1-C[2J0401
ECM-B3[1-C[2J0602(3[4]5]
ECM-B3[1-C[2J0604[3[4]5]
ECM-B3[1-C[2J0804[3[4]5]
ECM-B3[1-C[2j0807(314]5]
ECM-B3[1-C[2l0810(314]5]

P

[

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 name IP rating
67 e Delta ACS3-CNEN2A00 IP67
connector 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 CHOGORI connector for the A3 / B3
incremental encoder

""""""""""""" ! CN2 connector

‘3§ _@ ) 3 Servo drive

‘t‘ .
CHOGORI

Pin No. Terminal Color
1 T+ White
2 T- White/Red
3 GND Blue
4 DC+5V Brown
5,6,7 - -
8 Shield -
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Specifications and pin assignment of the CHOGORI connector for the A3 / B3 absolute

encoder

Connection method:

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

Motor -----+-

Battery box

CN2 connector

.
«s?
\ £
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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Wiring

Encoder connection (Diagram 3): Bulkhead connector

U r\
o [ 8
5

(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

ECM-B3[1-C[2/0401
ECM-B3[1-C[2/0602[3]4]5]
ECM-B3[1-C[2/0604[3]4]5]
ECM-B3[1-C[2/0804[3]4]5]
ECM-B3[1-C[2/0807[3]4]5]
ECM-B3[1-C[2/0810[3]4]5]

- 4321
EEEE
Cable exit direction o |II EIETE Ill
towards motor shaft I II l 765
i
(&)
567

Cable exit direction
towards encoder

8
=

1234

[ e

Brand Model name
Delta ACS3-AFEASAOQ0
SUNCHU SC-ACS3-AFEASA00

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. 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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Wiring ASDA-A3

3.1.5.2 F100 - F180 ECMC motors — Encoder connectors

=

Tl J‘PJJ
@ | 8
\,\
(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-C[21101034]
ECMC-E[211310314
ECMC-F[211313[3/4] — 7
ECMC-E[211315[314]

ECMC-F[2]1318[3]4]
ECMC-E[211320(3]4]
ECMC-E[211820(3]4]

ECMC-E[211830(314]
ECMC-F[2]1830[3]4]

Connector specifications:

ECMC encoder Brand Model name IP rating

SUNCHU CMS3106A-20-29SBI (connector) IP65

L 2 WPS3106A-20-29S (connector)

PLT WPS3057-12A-R (cable clamp)

IP65
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ASDA-A3 Wiring

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

encoder

L@@ _
|

L
Model name Connector
mm inch
ACS3-CAEL 13003 3106A-20-29S 3000 + 50 118+ 2
ACS3-CAEL 13005 3106A-20-29S 5000 + 50 197 +2
ACS3-CAEL 3010 3106A-20-29S 10000 + 100 39414
ACS3-CAEL 13020 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.

CN2 connector

Servo
77 drive

Pin No. Terminal Color
A T+ White
B T- White/Red
S DC+5V Brown
R GND Blue
L Shield -
C,D,E,F,G,H J K M,N,P T - -
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Specifications and pin assignment of the military connector for the ECMC absolute

encoder

Model name Connector ;
mm inch
ACS3-CAE[ 13003 3106A-20-29S 3000 + 50 118+ 2
ACS3-CAE[ 13005 3106A-20-29S 5000 + 50 197 +2
ACS3-CAELI3010 3106A-20-29S 10000 + 100 394 +4
ACS3-CAE[ 13020 3106A-20-29S 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

CNZ2 connector

o ___Servo
Motor -----1- : drive
o
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,FGHJKMNPT

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

{

(@

1

I\

T
i

J\’\
o [ 8
5

 c—
—H

o .
@ o N )
é\;

(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 - straight

ECM-B3[1-C[211010(3]4]5]
ECM-B3[1}-C[2]1015[3]4]5]
ECM-B3[1-C[211020

ECM-B3[1}-E[2]1310
ECM-B3[1-E[2]1315[3]4]5]
ECM-B3[1-E[2]1320(3]4]5]
ECM-B3[1-F[2]1308
ECM-B3[1-F[2]1313
ECM-B3[1-F[2]1318(3]4][5]
ECM-B3[1}-E(2]1820(3]4]5]
ECM-B3[1}-F[211830
ECM-B3[1}-F[2]1845[3]4][5]
ECM-B3[1}-F[2]1855[3]4][5]
ECM-B3[1}-F[2]1875[3]4l5]
ECM-B3[1-F[21221B
ECM-B3[1}-F[2]221F[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
ACS3-CAENAQ0O (bayonet)

Delta ACS3-CAENMOOO (threaded) P67
CMV1-SP10S = DDK? CMV1-SP10S-M1 (bayonet) IP67

. SM10-SP10S-M1-D6-V (bayonet)

3
Suntone SM10H-SP10S-M1-D6-V (threaded) P67
Note:

1. 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.

2. The contacts, solder contacts (CMV1-#22ASC-S1-100) or crimp contacts (CMV1-#22ASC-C1-100),

for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed

Suntone connectors are sold separately.
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Motor model

Military connector - right angle

ECM-B3[1}-Cl2]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
ECM-B3[1}-E(2]1315(3]4]5]
ECM-B3[1-E[211320[314]5]
ECM-B3[1-F(211308[3]4][5]
ECM-B3[1}+F(211313[3]4][5]
ECM-B3[1}-F[211318
ECM-B3[1}-E(2]1820(3/4]5]
ECM-B3[1}-F[2]1830[3]4I[5]
ECM-B3[1}-F[211845[3]4][5]
ECM-B3[1}-F[2]1855[3]4][5]
ECM-B3[1}-F[211875[3]4I[5]
ECM-B3[1}-F(21221B(3]4][5]
ECM-B3[1-F[21221F[314]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
ACS3-CRENAQO0O (bayonet)
Delta ACS3-CRENMO0O (threaded) IP67
CMV1-AP10S DDK™ CMV1-AP10S-M1 (bayonet) P67
Suntone™ SM10-AP10S-M1-D6-V (bayonet) P67

SM10H-AP10S-M1-D6-V (threaded)

Note:

1. Referto Section 3.1.7 for the diameter specification of the IP67-compliant Delta connectors. For
connector specification of other brands, contact the manufacturers.

2. The contacts, solder contacts (CMV1-#22ASC-S1-100) or crimp contacts (CMV1-#22ASC-C1-100),
for the listed DDK connector are sold separately.

3. The contacts, solder contacts (SMS-5012 or SMS-5013) or crimp contacts (SMS-5011), for the listed
Suntone connectors are sold separately.
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Wiring

Specifications and pin assignment of the military connector (straight) for the B3

incremental encoder

Connection method:

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

CN2
connector

(==
; --- 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 military connector (straight) for the B3 absolute

encoder

Connection method:

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

Battery box

CN2 connector

; --- Servo drive

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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Wiring

Specifications and pin assignment of the military connector (right angle) for the B3

incremental encoder

Connection method

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

CNZ2 connector

(=1=)!
[ [ij ; --- Servo drive

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 military connector (right angle) for the B3
absolute encoder

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

Battery box

““““““““““ ! | CNZ2 connector

3 --- Servo drive

___________________

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

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, Lac R, S, T, P1, P2 [URVA"Y P3,D,C, ©
SN O e Wire Wire Wire Wire Wire diameter Wire Wire Wire
diameter ferrule diameter™°te 5 ferrule ferrule diameter ferrule
1.3 mm? 0.21 mm? 0.82 mm? 2.1 mm?
ASD-A3-0121{] (16 AWG) E1512 (24 AWG) - (18 AWG) E1012 (14 AWG) E2512
1.3 mm? 0.32 mm2 0.82 mm? 2.1 mm?
ASD-A3-0221-] E1512 N - E1012 y E2512
. (16 AWG) (22 AWG) (18 AWG) (14 AWG)
1.3 mm? 0.52 mm? 0.82 mm? 2.1 mm?2
ASD-A3-0421-] E1512 Y E0512 E1012 y E2512
- (16 AWG) (20 AWG) (18 AWG) (14 AWG)
1.3 mm? 1.3 mm2 0.82 mm? 2.1 mm?
ASD-ASO721] | (e | ET512 (16 ANG) E1512 | eawapees | E102 | fiawg) | E212
1.3 mm? 21 mm2 1.3 mm? 2.1 mm?
ASD-AS021] | (e | ET512 (14 ANG) E2512 | oawopees | 152 fhiawg) | E212
1.3 mm? 21 mm2 1.3 mm? 2.1 mm?
ASD-AS1S21L] | (e ET512 (14 ANG) E2512 | oawopees | 152 (faawg)  E212
1.3 mm? 2.1 mm?2 3.3 mm? 2.1 mm?2
ASD-A3-2021 E1512 y E2512 E4012 y E2512
u (16 AWG) (14 AWG) (12 AWG) (14 AWG)
1. 2 2 X 2 2
ASD-A33021] | g 63 Acva) E1512 (ﬂ ATva) E2512 (f 03 AT/va) E6012 (if An\;va) E2512
Lic, Lzc R, S, T, P1, P2 U, Vv,W P3,D,C, ©
Servo drive model : . . . ) .
_ere qug Wire diameter er?g Wire diameter er?g lW|re R|r?g
diameter terminal terminal terminal diameter terminal
2 2 2 2
ASD-A3-4523] (%BA”\;V'””G) RVBL2-4 (ffA“\;va) RVBS5-4 féi\Tvn(;) RVBS8-4 (?bBAmvva) RVBS8-4
1.3 mm? 5.3 mm? 8.4 mm? 8.4 mm?
ASD-A3-5523- RVBL2-4 RVBS5-4 RVBS8-4 RVBS8-4
L] (16 AWG) (10 AWG) (8 AWG) (8 AWG)
1.3 mm? 8.4 mm? 13.3 mm? 8.4 mm?
ASD-A3-7523- RVBL2-4 RVBS8-4 - RVBS8-4
L] (16 AWG) (8 AWG) (6 AWG) (8 AWG)
1.3 mm? 13.3 mm? 13.3 mm? 13.3 mm?
ASD-A3-1B23 RVBL2-4 - - -
] (16 AWG) (6 AWG) (6 AWG) (6 AWG)
1. 2 21.2 2 21.2 2 21.2 2
ASD-A3-1F23{] | 3mm RVB2-7 mm™ | RvBS22-6 mm RVBS22-6 mMm* | RvBS22-6
(16 AWG) (4 AWG) (4 AWG) (4 AWG)

Note:

1. The shield should connect to the ground terminal &.

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

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

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

5. 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.

6. When in a locked rotor condition, perform wiring according to the following specifications.

Model .Wire Wire ferrule
diameter
2
750w | 3mm E1512
(16 AWG)
1 kW 2.1 mm? E£2512
1.5 kW (14 AWG)
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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-CAPW 1000 AWGH#24 - #18 (0.21 mm? - 0.82 mm?)
ACS3-CAPW2000 AWGH#24 - #18 (0.21 mm? - 0.82 mm?)
ACS3-CAEN0000 AWGH#26 - #22 (0.13 mm? - 0.32 mm?)
ACS3-AFPWSS00 UVW: AWGH#20 - #18 (0.52 mm? - 0.82 mm?)
ACS3-ABPWSS00 Brake: AWG#26 - #22 (0.13 mm? - 0.32 mm?)
ACS3-AFEASA00 AWGH#26 - #22 (0.13 mm? - 0.32 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
PAAVG 0.2mm’ 16AWG 13rm’
¢ 0.8mii—— EEEEEH | & ¢ 1.7mm_‘:: EEEEEH | &
| |
12mm 12mm
22AWG 0.3nn’ 14AWG 21mm’
¢ 0.8mJ1m: S====s | & ¢ 8.8mm: FEEELH i &
12mm 12mm
20AWG S’ 1PAVG 3 3mn’?
¢ nm : ====ss | %/_U ¢ 8.8mm: Frrry | &
12mm 12mm
18AWG 0.82mm* 10 AWG 5.3mn’
¢ l.Emm_|J: FECrry | & ( 35— Eoern &
' |
12mm 12mm
Doubling
P0AWG  — 05mn’ 2AMVG 0.2mm?
4 - 1 |@)-13m? 4 - I 0.82mm?
<8.3mm_f_ :I 2/ <8.3mm_f_ —
12nm 16AVG Prm 16AWG
16AWG ~ 13mn’ 220G 0.3mn?
<8.3mmJ_ CLLLL | (] L3nn’* <3,3mmJ— I 0.82nm*
= | T —— |&
12mn 16AWG 1omm 16AWG




ASDA-A3 Wiring

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

B Use aferrule 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

J
A

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

be shorter than 0.5 mm (0.02 inches).

3-41



Wiring ASDA-A3
3.1.6.3 Screw terminal block dimensions / screw and tightening torque
specifications
Screw terminal block dimensions
X1
X2 /
I I T i)l i)l T—
il hil hil il il il 0
U U U U U U /
DI =22 =222 ))
L] L] L] LJ LJ L]
X1 mm (inch) / X2 mm (inch)
Servo drive
Lic, Lac RS, T P1, P2 U, Vv, W P3,D,C, ©
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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-A3-5523-12]

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-A3-7523-12)

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 model type.

Screw specification and tightening torque

Screw specification and tightening torque (kgf-cm)
Servo drive model
Lic, Lzc R, S, T, P1, P2 u,Vv,w P3,D,C, © | 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-A3-1B23-12]
M6 25
ASD-A3-1F23-[2] M6 25 M6 25 M6 25 M5 22 -24
Note: in the servo drive model name, represents the model type.
Tightening torque (kgf-cm)
CN1 CN5
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Wiring

3.1.6.4 Encoder cable specifications

Item Standard cable Flexible cable
ACS3-CAENO1XX ACS3-CAEF01XX
ACS3-CAEA01XX ACS3-CAEBO1XX
ACS3-CAEN11XX ACS3-CAEF11XX
Model name ACS3-CAEA11XX ACS3-CAEB11XX
ACS3-CAENA1TXX ACS3-CAEFA1XX
ACS3-CAEAA1TXX ACS3-CAEBA1XX
ACS3-CRENA1XX ACS3-CREFA1XX
ACS3-CREAA1TXX ACS3-CREBA1XX
Specification UL2464 (Temp. rating: 80°C / 176°F) UL2464 (Temp. rating: 80°C / 176°F)
DC+5V / GND AWG#22-2C (0.32 mm?) AWG#22-2C (0.32 mm?)
Outer diameter of insulated wire: ®1.3 mm Outer diameter of insulated wire: ®1.3 mm
T+/T AWG#24-2P (0.21 mm?) AWG#24-2P (0.21 mm3)
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

Item 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 (0.32 mm?) AWG#22-2C (0.32 mm?)
Outer diameter of insulated wire: ®1.3 mm Outer diameter of insulated wire: ®1.3 mm
T+/ T AWG#26-2P (0.13 mm?) AWG#26-2P (0.13 mm?)
Outer diameter of insulated wire: ®1.1 mm Outer diameter of insulated wire: ®1.1 mm
Cable outer diameter ®5.8 - P6.2 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:
Iltem Standard cable Flexible cable
ACS3-CAPW11XX ACS3-CAPF11XX
Model name ACS3-CAPW21XX ACS3-CAPF21XX
ACS3-CAPW51XX ACS3-CAPF51XX
ACS3-CAPWB1XX 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 (0.32 mm?) AWG#22-2C (0.32 mm?)
Brake wire Outer diameter of insulated wire: ®1.6 mm QOuter 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

ltem

Standard cable

Flexible cable

Model name

ACS3-AFPWSRXX
ACS3-AFPWSSXX

ACS3-AFPRSRXX
ACS3-AFPRSSXX

Specification

UL2517 (Temp. rating: 105°C / 221°F)

UL2517 (Temp. rating: 105°C / 221°F)

AWGH#20-4C (0.52 mm?)

AWGH#20-4C (0.52 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 (0.21 mm?) AWG#24-2C (0.21 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 - P6.8 mm

Max. wiring length

20m

Standard length
provided by Delta

L=3m-5m-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:
Iltem 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 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 (0.32 mm?) AWG#22-2C (0.32 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

20 m

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-CRPWA2XX

ACS3-CAPFA2XX
ACS3-CRPFA2XX

Specification

UL2586 (Temp. rating: 105°C / 221°F)
AWG#16-4C (1.3 mm?)
Outer diameter of insulated wire: ©3.2 mm

Cable diameter: ®11 mm

UL2586 (Temp. rating: 105°C / 221°F)
AWGH#16-4C (1.3 mm?)
Outer diameter of insulated wire: ©3.2 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-CABRA1TXX ACS3-CABFA1XX
ACS3-CRBRA1XX ACS3-CRBFA1XX
UL2517 (Temp. rating: 105°C / 221°F) |UL2517 (Temp. rating: 105°C / 221°F)
E;ab‘fee AWGH#20-2C (0.52 mm?) AWGH#20-2C (0.52 mm?)

Specification

Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm
Voltage rating: 300 Vac

Outer diameter of insulated wire: ®1.8 mm

Cable diameter: ®5.5 mm

Voltage rating: 300 Vac

Max. wiring length

20m

Standard length provided

by Delta

L=3m,5m,10 m, 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)
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-CAPWC4XX ACS3-CAPFC4XX

ACS3-CRPWC4XX

ACS3-CRPFC4XX

Specification

UL2586 (Temp. rating: 105°C / 221°F)
AWG#12-4C (3.3 mm?)
Outer diameter of insulated wire: ®4.0 mm

Cable diameter: ®14.5 mm

UL2586 (Temp. rating: 105°C / 221°F)
AWG#12-4C (3.3 mm?)
Outer diameter of insulated wire: ®4.0 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-CAPWC6XX ACS3-CAPFC6BXX
ACS3-CRPWC6BXX 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)
Egi'l‘: AWGH#20-2C (0.52 mm?) AWGH#20-2C (0.52 mm?)

Specification

Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm
Voltage rating: 300 Vac

Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm
Voltage rating: 300 Vac

Max. wiring length

20m

Standard length
provided by Delta

L=3m,5m,10 m,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

ltem Standard cable Flexible cable
Model name ACS3-CAPWEGBXX ACS3-CAPFEGXX
ACS3-CRPWEGXX ACS3-CRPFE6XX
UL2586 (Temp. rating: 105°C / 221°F) | UL2586 (Temp. rating: 105°C / 221°F)
AWGH#8-4C (8.4 mm?) AWGH#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-CAPWE7XX ACS3-CAPFE7XX

ACS3-CRPWE7XX

ACS3-CRPFE7XX

UL2586 (Temp. rating: 105°C / 221°F)

UL2586 (Temp. rating: 105°C / 221°F)

'Z-Zﬁir AWGH#6-4C (13.3 mm2) 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-CAPWESBXX 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)
Egi'l‘: AWGH#20-2C (0.52 mm?) AWGH#20-2C (0.52 mm?)

Specification

Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm
Voltage rating: 300 Vac

Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ®5.5 mm
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 e

| =1
R = bend radius of the cable
Item Specification
Bend radius 10 times of the cable outer diameter
Number of bending times 10 million times*"
Bending speed 3mis
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 — power / encoder / brake connector

CHOGORI connector

8-12 mm Step 1:

Cut through the cable and expose the
5_3mm = shielding. The exposed wire length should be
2-3mm, = | 8 - 12 mm (0.31 - 0.47 inches) and the tinned

7 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
A in sequence.
% | Note: place the flat face of the gasket outwards
- and the groove face towards the clamp ring for the
IP67 design.
Step 3:

m For the power connector, refer to Section
3.1.4 for the pin assignment to connect
the pins.

For the encoder connector, refer to
Section 3.1.5 for the pin assignment to
connect the pins.

M
I

]
| |

©) Step 4:
L N Place the groove face of the (D) gasket
o S
%‘0 § — towards the clamp ring and fit it into the (C)
\ & —] clamp ring.
(D)
Step 5:
_ N Use a wrench to lock the clamp ring to the
[a s  E— . . .
§ — housmg and place the seals ring in the
z (| ——— clampring.
;/

Step 6:
Use a wrench to lock the seals nut to the
clamp ring to complete the wiring.

ﬁﬁo
CHOGORI

@ 0= @ Ao
i ! ter wiring the CHOGORI connector, mate

° I the part (1) to connect the servo motor and
:(% <« § % drive. Do not pull or rotate the (2) clamp ring
= . 5 p— and seals nut to avoid loose connection and
| i thus fail to 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:
P
| B For encoder cables / brake cables:
b 4’\ 1.5-1.8 mm (0.059 - 0.071 inches)
7 W For power cables of bulkhead connectors
(cable exit direction towards motor shaft):

2-2.2mm (0.079 - 0.087 inches)

m For power cables of bulkhead connectors
(cable exit direction towards encoder):
1.8 -2 mm (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

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)

W 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.

m 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 Cable exit direction
towards motor shaft towards encoder

=) U

] ]

Illustrations for the cable exit direction.

Copper conductor

—

Insulation

Power cable of l Power cable of

bulkhead connectors | bulkhead connectors | Brake cable
(cable exit direction towards | (cable exit direction towards |  Encoder cable
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.

—
=

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 (4.5 kW or below) — power connector

a Step 1:
<—>| Cut through the cable and expose the
b -\ shielding. The exposed wire length (a)
— - should be 23 - 27 mm (0.9 - 1.06 inches)

7 for straight connectors and 28 - 32 mm

(1.1 - 1.26 inches) for right angle
connectors, and the tinned wire length (b)
should be 3 - 5 mm (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) m  For the power connector, refer to
Section 3.1.4 for the pin assignment
to connect the pins.
B 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 right angle connectors.

(E) —— (D) Step 4:

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

:D 3.1.7.3 for IP67 waterproof connector

installation and wiring specifications.

(E) +(D) (©)+(B) Step 5:
—] <— Place (B) in (C), and then place (C) + (B)
| in(D)
(D) G (A Step 6:
—_— Tighten (A) and (D) at the torque of
— 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 - 9.5 1.6 Nm
ACS3-CNPW2A00 ®6.5- P9.5 1.6 Nm
ACS3-CNEN2A00 $3.5- 6.8 1.1 Nm
ACS3-AFPWSS00 ®6.0 - 6.8 0.3 Nm
ACS3-ABPWSS00 ®6.0 - 6.8 0.3 Nm
ACS3-AFEASA00 ®5.8 - 6.2 0.3 Nm

ACS3-CAPWAQ00

ACS3-CRPWAO000

Two sets of rubber rings attached
@9 - ®10 and P11 - P12

8-9 Nm (9 - $10)
9-10 Nm (®11 - d12)

ACS3-CAPWCO000

ACS3-CRPWCO000

Two sets of rubber rings attached
®11 - ®12 and P15 - 16

7.5-8.5 Nm (®11 - ®12)
7.5 Nm (015 - ©16)

ACS3-CABRAQ00O

ACS3-CRBRA000O

Two sets of rubber rings attached
D4.5 - P5.1 and P5.5 - $6.1

1 Nm

ACS3-CAENAQ00

ACS3-CRENA000

Two sets of rubber rings attached
6.5 - 7.1 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

D19 Max.

Tighten until snug

IP42 connector wiring specifications

Connector model

Wire diameter (mm)

Torque for tightening the connector

ACS3-CAPWEQ00

ACS3-CRPWEO000

®20 Max.

Tighten until snug
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3.2 400V series servo system connection
3.2.1 Connecting to peripheral devices (connecting to Delta
communication type servo motor)

Power input for the main circuit (RST)

Power input for the control circuit

RS-485/ CANopen
Communication port
connector (CN3)

DMCNET / EtherCAT
Communication port
connector (CN6)

I/0 connector (CN1)

Mini USB connector (CN4)

Connects to the PC to
operate the software.

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

Power

400 W - 15 kW
Three-phase 380 - 480V -10% to +10%

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.

Magnetic contactor (MC)

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.

STO (Safe Torque Off)

DC24V % 10%

‘&l

&l

oy N

200

9

EtherCAT
indicator lights
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Short-circuit  _

P1 and P2

Encoder connector (CN2)

Servo drive current output (UVW)

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

Regenerative resistor
(optional purchase)
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3.2.2 Connectors and terminals

Terminal

Name

Description

DC24v,
DCoV

Power input for the
control circuit

Connect to DC 24V power.

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,Vv,
W, FG

Motor power connector

Connect to the servo motor.

Terminal Color Description
u Red
Vv White A three-phase main power cable for
the motor.
w Black
FG Yellow /| connect to the ground terminal &)
Green | o 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.

Use an external Connected P3 and C contacts to

resistor the resistor.
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.

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 sSTO 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, T and 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.
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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 400V series)

84
'?')Tf}?" MCCB

Noise filter Power1  Power 2 MC  ALRM_RY A
= "—E{' o—
|
I'MC
| SPD
|
I Jﬁ
| .
|1 Servo drive
H R U
|
[1]
Il S A
|
|
i T w
I'MC
pca2ay [ ¢ DC24v
Power suppl
Y 5 bcov 1
—< P1
— 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.

3.2.4.1 FA40 - 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 standard
connector and do not support CHOGORI connectors and bulkhead connectors. Refer to

Section 3.1.4.1 for details.

Motor model

ECM-B3[1l-J20604[3]4]5] | ECM-B3[1-J2l0807(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[1-J[2]1010[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[211015(3]4]5]

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

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

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

ECM-B3[1l-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[1l-L[211830(3]4]5] | ECM-B3[1]-L[2]1845[3]4]5] -

ECM-B3[1]-K[2]1820(3]14][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[2]221B[3]4]5]

ECM-B3[1-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

standard connector and do not support CHOGORI connectors and bulkhead connectors.

Refer to Section 3.1.5.1 for details.

)

J

=5 3

Motor model

ECM-B3[1l-J2l0604[3]4]5] | ECM-B3[1-J2l0807(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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3.2.5.2 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. Refer to Section 3.1.5.3 for details.

\

Vi,
W\
1%

i
g

(b

¢

W
Y

-

Motor model

ECM-B3[1-u[2]1010[314]5]

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

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

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

EcmM-B3[L-y2l1015314]5]

Ecm-B3[Ll-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-y[2]1020314]5]

EcM-B3[Ll-k[2]1820[3]4]5]

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

EcM-B3[L-L[2]1845(3][4] 5]

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

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

EcM-B3[1l-L[2]221B(3][4]5]

ECM-B3[1-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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3.2.6 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:

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, ©
SED 0 (mee Wire Wire Wire Wire Wire Wire Wire Wire
diameter ferrule diameter ferrule diameter ferrule diameter ferrule
0.32 mm? 0.32 mm?
-A3-0443-2
ASD-A3-0443 E0308 (22 AWG) E0308 0.82 mm? E1012 (22 AWG) E0308
ASD-A3-074 E0308 E0512 (18ANG) E1012 E0512
SD-A3-0743- 0.32 mm? 0.52 mm? 0.52 mm?
ASD-A3-10432 | (P2AWG) E0308 (20AWG) E0512 1.3 mm? E1512 (20AWG) E0512
o mm
0.82 mm? (16 AWG) 0.82 mm?
-A3-1543-[2
ASD-A3-1543 E0308 (18 AWG) E1012 E1512 (18 AWG) E1012
DC24V, DCOV R, S, T,P1, P2 u, Vv, w P3,C, ©
Servo drive mode Wire Ring Wire Ring Wire Ring Wire Ring
diameter terminal diameter terminal diameter terminal diameter terminal
2
ASD-A3-2043-12] RVBL1-4 1.3 mm 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 2.1 mm RVBL2-4 ( ) RVBL2-4 ( ) RVBL2-4
(14 AWG)
0.52 mm? 3.3 mm? 2.1 mm?
ASD-A3-4543-2] (20AWG) | RVBL1-4 (12 AWG) RVBS5-4 2.3 mim? RVBS5-4 (14 AWG) RVBL2-4
(12 AWG) 3.3 mm?
ASD-A3-5543 RVBL1-4 5.3 mm? RVBS5-4 RVBS5-4 (12 AWG) RVBS5-4
- (10 AWG)
ASD-A3-7543-[2] RVBL1-4 RVBS5-4 RVBS5-4 RVBS5-4
5.3 mm? 5.3 mm?
ASD-A3-1B43-[2] RVB1-5 RNyBsg-s | (10AWG) RVB5-6 (10AWE) | pvBsS5-4
0.82 mm? 8.4 mm?
(18 AWG) (8 AWG) 8.4 mm? 8.4 mm?
ASD-A3-1F43-(2] RVB1-5 RNYBS8-5 (8AWG) RNYBS8-6 (8AWG) RNYBS8-5
Note:
1. Inthe servo drive model name,[2] represents the model type.
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.
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 /
] ] [T [T [T [T \\
il il il 101 101 101 IrI'I
U U U U U U /
D |2 =222 = })
U U U [ [ U
) X1 mm (inch) / X2 mm (inch)
Servo drive
DC24V, DCOV R, S, T, P1, P2 U Vv,w P3,C, ©

ASD-A3-2043-12]

10 (0.39) / 11 (0.43

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

ASD-A3-3043-12

10 (0.39) / 11 (0.43

10 (0.39) / 11 (0.43)

ASD-A3-4543-12]

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)
10 (0.39) / 11 (0.43)

ASD-A3-5543-12]

)
)
)
)

10 (0.39) / 11 (0.43

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

ASD-A3-7543-12]

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

10 (0.39) / 11 (0.43)

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 model type.

Screw specifications and tightening torque

Servo drive model

Screw specifications and tightening torque (kgf-cm)

DC24V, DCOV R,S, T, P1, P2 u,Vv,Ww P3,C, © D

ASD-A3-0443-12]

AbAstonD | © | S R IR SRR U AT
ASD-A3-1543-12]

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 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

3.2.6.4 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 JRREERR S,
400 W (and below) models | !
Single- / Three-phase ; ! |
200 - 230V P2 O P3 D iC
O © ©
@ Built i
iltin regenerative
N1 Nt RN

R % Servo
— —( @ . g - motor
s
Varistor g N
5 =
> 5
F—Q( H L N £ \4

& 8 s = M
! —K 1s
|

\i( | g
| (5]
| &
‘ i | W
[Ep— ©
] Voltage
detection 5
Voltage ; Current Dynamic
detection Gate driver detection brake
Control

+
@Z power ‘

O
5
{14
4

=

External speed *3 }7 ’?ntrol panel
External torque *3
Position pulse *3—>| CN2
Digital input —>| Control unit ‘ Full-closed loop
Linear scale
Analog monitor CN1 4—‘—‘
output *3
A, B, Zoutput <— CN5
Digital output <—

RS-485
CANopen

(«—>| CN3

DMCNET *5
=
CN10 |STO*7

B

Mini USB CNL

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
POWGI’ Connect to external regenerative resistor
750 W - 1.5 kW models
Single- / Three-phase 200 - 230V
2 kW - 3 kW models r—==-
Three-phase 200 - 230V | :
1
P1 P2 © P3 D 1C
O «
)
" A Built-in regenerative
-~ resistor
Fan
vkl u
= )
N JS Servo
5 k) — motor
Vaistor L .
i o T g
TIE — - — .
g _ [ | 8 1 8 M
2 L1 8
! 15 H
| g
| |
! \ —
———%; 1]
Voltage
detection
] Voltage . Current Dynamic
T detection Gate diver detection brake
+|  Control
Z;[ ower 2
External speed *3 | |
External torque *3
Position pulse *3 —> Control panel
patalimeet Control unit d loop
Analog monitor > ‘
output *3
CN1 <—| Linear sci
A, B, Zoutput -«
Digital output <« CN5
*4 «
RS-485 ‘
[«—| CN3
CANopen = DMCNET 5,
CNG EtherCAT +|

3-66

Mini USB CI\E

CN10 |STO+7

Note:
Short-circuit P1 and P2 as shown in the figure.

1.
*2
*3.
*4.

*5.
*B.
*7.

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

Functions that are not provided by A3-F and A3-E.
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.
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 @ P3 D c
© O—=QO
@ Buik-in
N1 _|_regenerative
resistor *2
R %
— —0O - 5 L Servo
i 8 £ motor
Varistor 5 X g
AN S: 5 1+ TN S
i e T|g | ®
3 T i o y
o —|K | @
\_T(\ | | g H
| | @
A —
-1
Voltage
detection
Voltage Gate driver Curre.nt
T detection detection
+ | Control
4[ power |

External speed *3__,

External torque *3
Position pulse *3—>|

Control panel

Digital input— Control unit Full-closed loop

Analog monitor ¢ | CN1 <_| Linear scale

output *3
A, B, Zoutput +—| CN5

Digital output €

4 CN6 DMCNET *5
RS-485 y EtherCAT 6
CAN [«—| CN3
open

Mini Use | CN4 |

CN10 |STO*

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 ngenerauve resistor
—= =
Power r 1

400 W - 1.5 kW models . ! '
Three-phase 380 - 480V P3 D IC

Buit-in
— regenerative

resistor

U
D)
C JS Servo
= 5 H motor
Varistor e =
5 5
C B _ |8 v
5 ‘[ I8 T ; M
¢ —||: 12
« \ 18 H
| | &
: | —
L
— | Voltage
detection
DC24V | Voltage Gate driver Current Dynamic
DC 24v _L detection detection brake
4+ | Control
Power 7’ | ”
supply |DCOV power

External speed *3_,|

External torque *3

Control panel

Position pulse *3—

CN2

Digital input—>1 Control unit ‘

CN1

Analog monitor P Full-closed loop
output *3

Digital output

RS-485
CANopen

—[cna}

DMCNET 5
E@H 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

Connect to external regenerative resistor
Power -t
|

2 kW — 15 KW models | !

I
Three-phase 380 - 480V | |
P2 © P3/\ /J\C

—~

I'O:‘ol Fan

U
R s
- ervo
@ Varistor g g § B motor
= N S
51
—S¢ 5 SLIER g v
s — [t R -
@ g | [ M
4 I — I 5
T CoNIg
v | s
It — w
1 ol ©
S

Voltage
detection
Dynamic
Voltage Gate driver Current )[; -
T detection detection rake

+ Control
ZE] power ‘

DC24v
Power
supply

External speed *3__,

External torque *3

Control panel

}H-J

Position pulse *3—>| CN2

L ~Ne |
Digital input —>| Control unit ‘ Full-closed loop
Analog monitor CN1 Linear scale
P €
output *3
A, B, Z output <—| CN5

Digital output <+—

RS-485
CANopen I CNL Ig@‘_' DMCNET *5
EtherCAT +6
mini uss | CN4 |
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.

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

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

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

3.4.1.1 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:

@ @ [ @ @ ] N
® > S [§] S ® )

o

4

][] &) 2] [F]

(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




ASDA-A3 Wiring
Pin Signal Description Pin Signal Description
o PULL HI_S | External power input of
10 DI2- Digital input 35 (Sign) | command sign (24V + 10%)
Power input i .
11 COM+ (24V + 10%) 36 SIGN+ Position sign (+)
Ground for analog / . .
12 GND differential output signal 37 SIGN- Position sign ( - )
Ground for analog / AT
13 GND differential output signal 38 DI10- Digital input
External power input of
14 NC N/A 39 PULLHLP 1 o mmand pulse (24V
(Pulse) 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 DOG+ Digital output
output
22 jon | Encoder/Apulse 47 NC | NA
differential output
23 /OB E.ncoder. /B pulse 48 ocz Encoder Z pulse
differential output open-collector output
Encoder /Z pulse
24 [0z differential output 49 NC N/A
o5 OB Encoder B pulse differential 50 07 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 t 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 Cc2
(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 IGN Three command types can be selected with
pulse SIGN+ 36 | P1.000, CW/CCW pulse, pulse + symbol, and A/B | 3/ Ca
(lnput) SIGN- 37 pUlSG.
If using open-collector type when sending
igtt ::—g gg 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) 0oz 50
10z 24
OoCz 48 Encoder Z pulse open-collector output. C11
NPN: COM+ is for DI voltage input and requires c7
an external power supply (24V + 10%).
COM+ 11 PNP: COM+ is for DI voltage input (negative end)
Power and requires an external power supply (24V + Cc8
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 N
Others NC 45’ 47’ 49 not connect to NC, or it may damage the servo

drive.
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There are various control modes available (refer to Section 6.1) and the I/O configuration differs

for each mode. The A3-L and A3-M 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 control 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/8Sz T/Tz PT-S PT-T PR-S
bl 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 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 - - - - - - -

3-73



Wiring ASDA-A3
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 - POSO POSO POSO
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 O TCM1 Torque command 1
command triggered
TRQLM Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POSO0 Internal position selection 0 POS1 Internal position selection 1
S-p gWitCh between S and Switch between T and P Switch between Sand T
- 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.

. CN1 Corresponding . CN1 Corresponding
SIgEl Pin No. parameter SIgEl Pin No. parameter
DI1- 9 P2.010 DI6- 32 P2.015
DI2- 10 P2.011 DI7- 31 P2.016
Standard | py3. 34 P2.012 Standard | pyg. 30 P2.017
DI4- 8 P2.013 DI9- 29 P2.036
DI5- 33 P2.014 DI10- 38 P2.037
. CN1 Corresponding . CN1 Corresponding
S Pin No. parameter gl Pin No. parameter
DO1+ 7 DO4+ 1
P2.018 P2.021
DO1- 6 DO4- 26
Standard DO2+ 5 Standard DOS+ 28
DO P2.019 DO P2.022
DO2- 4 DO5- 27
DO3+ 3 DO6+ 46
P2.020 P2.041
DO3- 2 DO6- 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.

00

Arema AC 220V
f ASDA-A3

]
o [

i
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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

a

N
[6)]
'y

j

25 i oo | 50
24 m oo [ 49
23 oo [0 48 0Ccz
22 oo 47
21 Moo [ 46
20 oo [ 45
GND 19 oo [0 44 GND
18 T oo 43 PULSE+
17 0 oo [ 42
16 oo [ 41 PULSE-
15 oo O 40
14 0 oo 39 PULLHIP
13
GND oo [ 38
GND 12 oo [0 37 SIGN-
COM+ " ETRE 36 SIGN+
DI2- 10 Moo [ 35 PULLHIS
DI1- 9 0 oo O 34 DI3-
) 8
Dl4. . oo ([ 33
DO1+ M oo [ 32
DO- 6 oo [ 31 DI7-
5
DO2+ - i oo [ 30
DO- . 0 oo [ 29
DO3+ - M oo [ 28
DO- : M oo [0 27
DO4+ Il i 26 DO-

\

J1
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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 PULL HI_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

00

A AC 220V
f ASDA-A3

i

|
o [
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Wiring

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

down to open the pin.

(38) 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 kQQ

/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 0V
: : full-scale
W

13
[FU
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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

24v

37| SIGN-

Max. pulse input
1.5KQ frequnecy:

PULL HI_P

41| PULSE-

Max. pulse input
frequency:
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C3-2: the source for the pulse input is open-collector PNP-type device, which uses the external

power supply.

Controller without built-in resistor

Controller

Y

(ﬁ

RN IS A ——

L

3

4]

37

39

41

A3-L / A3-M servo drive

PULLHL_S

SIGN-

15kQ
510

Max. pulse input
frequency:
200 Kpps

PULL HI_P

PULSE-

S

Max. pulse input
frequency:
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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 - f
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
frequency:

~ 4 Mpps
B SIGN+ | 36 510 Fo-m-mmo-- |
| i I i |

| | |
S e
i SIGN- | 37 510 1 !

1 I — 1 |
N — |

2 S
[
b Max. pulse input
o frequency:
[ 4 M
L PULSE+ | 43 510 PR
1 + | ] } }
[
5 o e
| PULSE- | 41 510 | |

| ]

- — |
A

|
L
"

Note: refer to the description of P1.000 in Chapter 8 for setting details.
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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., TN4005).

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+

LT

Approx. 4.7 KQ

.

t

|
|
|
|
|
| J

DC 24v

DI

C8: PNP transistor (SOURCE mode)
Servo drive
[T

DC 24V }r"’"""j}

5k

| |

COM+
Approx. 4.7 KQ

C9: output for encoder position signal (line driver)

A3-L/ A3-M servo drive  Max. current output: 20 mA Controller
AM26C31 series

-~

!

10Z (24) 120 Q

oAy |
Lo i
I0A@2)] 1 | 120Q

|

.

OB (25) |
| J
/0B (23)[ 1 120 Q

!

Lo

0z (50) |

N

|

L

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-Mservo drive  Max. current output: 20 mA Controller
AM26C31 series -
( \
OA (21) | }I 200 Q
SRR AV
oA (22)[ 1!
[ High-speed
Lo photocoupler
oB(@5)| | | 200 Q
[ \
L AV
/OB (23) P
b High-speed
Lo photocoupler
oz(0| | | 200 Q0
L —yd] F
10Z (24) [
} J High-speed
‘oo 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 I/0O connector
3.4.21 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.

T
A
s
| |
é :
5
NI, | | (1) 2)

(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 0z Encoder Z pulse differential
output
9 DI3- Digital input 29 107 Encoder /Z pulse differential
output
10 Dl4- Digital input 23 DO4+ Digital output
1 DI5- Digital input 24 DO4- Digital output
12 DI6- 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
N /OA 18
Position OB 19 Encoder signals A, B, and Z differential (line driver)
pulse /OB 20 output C9/C10
(output) put.
oz 21
10Z 22
NPN: COM+ is for DI voltage input and requires an c7
COM+ 6 external power supply (24V £ 10%).
Power PNP: COMH+ is for DI voltage input (negative end) c8
and requires an external power supply (24V + 10%).
GND 16 Ground for differential output signal.
Others NC 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 control 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
o 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 POSO
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
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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 POSO0
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 ::r:)tr?:;a:nrzjotsriigggre d TCMO | Torque command O TCM1 Torque command 1
TRQLM | Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POSO Internal position selection 0 POS1 Internal position selection 1
S T bl o S R i A
(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
°o 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.

. CN1 Corresponding . CN1 Corresponding
SEIE] Pin No. parameter SENE] Pin No. parameter
DI1- 7 P2.010 DI5- 11 P2.014
Standard DI2- 8 P2.011 Standard Dl6- 12 P2.015
DI DI3- 9 P2.012 DI DI7- 13 P2.016
Dl4- 10 P2.013 - - -
. CN1 Corresponding . CN1 Corresponding
Sl Pin No. parameter clgiel Pin No. parameter
DO1+ 1 DO3+ 25
P2.018 P2.020
Standard | POT- 2 Standard | P03 26
DO po2+ 3 DO po4+ 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.

A NELTA AC 220V
ASDA-A3

]

:

— 00
00

1
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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|| o I26  Dos-
pie 12[[ -of [[25 Dos+
0B 91T GND D5 1114 ppp—H24 DO4-
<8 DI4__10 23 DO4+
== ¢ goo(n
OB 10hY|5= 7 CN GND DI3 9 dool 2 jozZ
TR
JOA 11} izl = nL2 3 qoop—2 /gZB
T B goo(o
OA 12} — é 5 DI4 COM+ 6 doob—H1e  oB
== NC 5 18 /OA
. — = goo(on
DO4-_13 15y iy <4 D CTeT R e S | PP
DO4+ 140\ é 3 DI2 RO2+ 3 16 __GND
1= é DOl-_ 2 o e i | EERNTS
. == = goo(n
DO1+ 16 b |%= E 1 CcoMm+ \_—
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+ 1

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

\igidiginininini@

ﬁ._, TR

AC 220v

A NELTA
H ASDA-A3

=

(ON©)

00

-

1
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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

—— 24 Voc

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 Vc

DOX+

DOX-
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3-100

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

COM+

Approﬁ? KQ

I
DC 24V —~ . i
| ~ !
! {} ~ K i
i i
D N ) E——
C8: PNP transistor (SOURCE mode)
Servo drive
—o o—jo2l
DC 24V —— e
| ~ !
A
[ |
COM+

I

Approx. 4.7 KQ
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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| )
> 1 i
IOA (18)] 1 120 Q
L
L
OB (19)] 1 !
T J
/0B (20)] | | 120 Q
!
Lo
0Z (21) | |
Lo i
10z (22)] ! | 1200
L
‘ =T SG

C10: output for encoder position signal (photocoupler)

}

¥

10Z (22)

k|

High-speed

A3-E/ A3-F servo drive Max. current output: 20 mA Controller
AM26C31 series -
{ \
OA (17) | i 200 Q
o —— N
/OA (18) b
[ High-speed
L photocoupler
0B (19))] : : 200 Q
o ——— Y
/OB (20) Lol
Lo High-speed
b photocoupler
0z (21)] : : 200 Q
| |
| |
T T
| |
| |
| |
\ !

~ -

I

SG

photocoupler
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3.5 Wiring for the CN2 encoder connector

The wiring of the CN2 encoder connector is shown as follows:

N
w
(&)

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

B DO NOT wire 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-A3, refer to CH11 Linear

Motor and Third-Party Motor for wiring.

Illustration of connector Recommended brand Model name
EE Delta ACS3-CNENC200
JAWS IES06G7AQB1
i (G a

Connectors (standard connector / CN2 connector) of the encoder cable

(for ECM-A3 / B3 F40 to F80 motors):

JJ D) T

- -
View from this side View from this side
M— 11
HAE 246
(1] 5106 [T [oeme]
[7](8][9] 135

3-102



ASDA-A3 Wiring

Connectors (military connector / CN2 connector) of the encoder cable
(for ECMC F100 to F180 motors):

2 46
(=]
135
Connectors (military connector / CN2 connector) of the encoder cable
(for ECM-B3 F100 to F220 motors):
e —=
| pga:
J) =) -
-

View
from this
side View from this side
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Connectors (CHOGORI connector / CN2 connector) of the encoder cable

(for ECM-A3 / B3 220V F40 to F80 motors):

i

L]
I
i

i "U

2 46
===
135
Connectors (bulkhead connector / CN2 connector) of the encoder cable
(for ECM-B3 220V F40 to F80 motors):
—_—h

(c NEeE—g -
O

Cable exit direction ~ Cable exit direction
towards motor shaft towards encoder

2 46
==
Sl 1/ F e [ 135
o (OO0 off [ w
o g @ [oh | ™
= ~  olfol=s
< |do op | —
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Pin assignment of the connectors:

Encoder cable connector

v i CN2 of servo
Motor with cabl otor wit drive o
otor with cables bulkhead connectors Description
ECMC | 53 military|CHOGORI| Standard | Color | Bulkhead | Color | °" | signal
military No.
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
_ _ _ _ _ _ _ 4 CLOCK- Mmotors and internal
use only.
. Serial communication
A 1 1 1 White 1 Blue 5 T+ signal (+)
White/ Serial communication
B 2 2 4 Red 2 Purple 6 T- 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 Encoder cable and

connector specifications.

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 connector as follows:

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).

[
: 16 =5
—
H:H]j —
—
| ——
i =
| =
| —
I —
1 —
1 —
1 —
(2) 1 /=
(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 the servo drive to transmit the data to differential
terminal (-).
5 RS-485+ For the 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:

A T T

Anem  ac220v
hsonhs A

(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 (Delta model number: UC-ADPO01-A) is required.

()

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 Z),

which forms a full-closed loop with the servo system.

-
.
(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
11 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
Vewolage | vatage < 22V (ax) :

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 -
with built-in pull-up resistors w/o built-in pull-up resistors
+5V +5V

+5V 8 +5V 8 VDD

4.7kQ

1[X]Q

ij

HALL_U 10

HALL U 10
3.3nF

+2.6V
47kQ)
100 Q HALL_V 11

3.3nF

+2.6V
47kQ
%—l 100 Q HALL W 12

M}—H—<

>—|:D—l s +———o
jn

HALL_V 11

HALL_W 12
GND 6 or 7 .3 . GND 6or7 GND E

ime L

M}—H—<

:mx

3.3nF

M}—H—<

+2.6V

SG
SG

Servo drive serial numbers after T1750 (inclusive) and W1750 (inclusive)

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 wi/o built-in pull-up resistors
+5V +5V
+5V 8 +5V 8 VDD
4.7 kQ
M HALL U 10 HALL_U 10 u

3.3nF

+2.6V
47kQ)
1ﬁ HALL_V 11

M}—H—<

HALL_V 11 \4
— HALL_W 12 w

GND 6or7

3.3nF

M}—H—<

+2.6V

4.7kQ

100 Q HALL W 12

3.3nF

M}—H—<

+2.6V
GND 6 or7]

SG
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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

B

°
=

L =B8] O

......

| =D T
NSl =

(1 ()

(1) CN6 connector (female); (2) CN6 connector (male)

—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

16

Pin No. Signal Description

1,9 DMCNET_1A DMCNET Channel 1 bus line (+)
2,10 DMCNET_1B DMCNET Channel 1 bus line (-)
3,1 DMCNET_2A DMCNET Channel 2 bus line (+)
g ?é - Reserved

6, 14 DMCNET_2B DMCNET Channel 2 bus line (-)
7,15 - Reserved

8,16
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Connecting multiple servo drives:

]

i Host controller
1

(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.

F H —
e | A —
H —
: —
1 —
Hi =
g —
8 ! — 8
i
i
i
3
9 i —9
—
Ji =
—
16 ' —
! —
i —
| —16

L= (1) @)

(1) CN6 connector (female); (2) CN6 connector (male)

Pin assignment:

Transpr::tssion 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 TX+ TX+ 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 - > >
200 ms | 200 ms
OFF I
ON
Single flash - >l >
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 o
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.
on Operational SDO, TxPDO, and RxPDO data packets can be
P transmitted.
o . The controller can exchange data through the
Blinking Pre-Operational 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 chanae 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) (PI)
A 4
Pre-Operational (S)
3z 3z
(o)) (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:

P —

Area  ac220v
.......

-
]
ke

oﬁ = ‘Eo

@
f
i

|

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
i
2
‘&— Reserved
3| SF1+ ] EN

_lé_ — | Isolation [ — —I —I —I

IS
1
T <
%
Bl
>t
\A]
T
S
<
|

4
[}]517 ]["K_ pWM__§_ — | Isolation | = —| _| _|

Note:

1. STO certification 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.
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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

EN IEC 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
EN IEC 62061 maximum SIL3 maximum SIL2

PEH Probability of dangerous IEC / EN 61508 1.61x107° [1/h] 1.66x107° [1/h]

failure per hour [h™]

EN IEC 62061

(1.61% of SIL3)

(0.166% of SIL2)

Response time | Response time IEC / EN 61508 <10 ms <10 ms
Category Category EN ISSS 1358 49-1: Category 3 Category 3
PL Performance level EN ISS)O1135849-1: PLe PLd
MTTFq ]Ic\gﬁspetime to dangerous EN I82001135849—1: High High
DC Diagnostic coverage EN |8208135849_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) OFF OFF OFF ON
Alarm N/A AL502 AL501 AL500
Note:

1. ALS5O00 is triggered only when P1.120 is set to 1 or 3.

Definition of STO signal status: ON = 24V; OFF = 0V.

2.
3. Definition of EDM signal status: OFF = open (open circuit); ON = 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
|

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
<+—> Max.10 ms
Motor current ON OFF
EDM OFF ON
<4+—» 10 ms
DO.SRDY(0x01) ON OFF
<+—» 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
<«—> Max.10 ms
ON OFF
OFF
' Max.10 ms
ON OFF
15
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

ON OFF

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

gE; OFF ON
OD 6040h OxF 0x6 0x7 OxF
DO.SRDY(0x01) OFF ON
Motor current OFF ON
EDM ON OFF
OD 6041h status Switch on disabled Ready to switch on SWi(t;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

S oFF on
DI.SON(0x01) ON OFF ON
DO.SRDY(0x01) OFF ON
DI.ARST OFF ON OFF
Motor current OFF ON
EDM ON OFF
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
SF2

OD 6040h

DO.SRDY(0x01)

DILARST

Motor current

EDM

OD 6041h status

Panel display

(5) When P1.120 = 2 and the Servo On / Off command is sent with external DI

SF1
SF2

DI.SON(0x01)

DO.SRDY (0x01)

Motor current

EDM

Panel display

OFF ON
OxF 0x6 0x7 OxF
OFF ON
OFF ON OFF
OFF ON
ON OFF
Fault Switch on disabled Reat 0 | switched on | PN
AL500 N-RDY Content before alarm occurs

OFF ON
ON
OFF ON
OFF ON
ON OFF
-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

OD 6040h

DO.SRDY (0x01)

Motor current

EDM

OD 6041h status

Panel display

OFF
OxF 0x6 0x7 OxF
OFF ON
oﬁ ON
Switch on disabled Eﬁsgg ;?1 | Swit)(r:]hed | O;Zﬁg%”

-STO-

Content before alarm occurs

(7) When P1.120 = 3 and the Servo On / Off command is sent with external DI

SF1
SF2

DI.SON(0x01)

DO.SRDY (0x01)

DI.ARST

Motor current

EDM

Panel display
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(8) When P1.120 = 3 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SE; OFF ON
OD 6040h OxF 0x6 Oox7 OxF
DO.SRDY(0x01) OFF ON
DI.ARST OFF ON OFF
Motor current OFF ON
EDM ON OFF
OD 6041h status Fault Switchon | Readyto | Switched | Operation
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
ON OFF
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?2 (AWG 30 - 20).

3.10.6.1 CN10 STO connector

This connector provides the STO function.

e [
0o
= 7 [5] [¢]

%

(1) CN10 STO connector (female); (2) CN10 STO connector (male)

Pin assignment:

Pin No. Signal Description Function
) For deactivating the STO function; refer to Section
! Reserved 3.10.6.3 for the wiring diagram.
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-)

DC24V Servo drive

S"itfh 3|SF1+ 56kQ P — X

| 4 : |

i SFI1- Sosmmmemee- '

\1\ 5|SF2+ 56K ____________ .

L — ! !

6 : :

J_ SF2- Fommmmmmmeee- '

Item 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 , =10ms,
>
SF1/SF2 H H OFE
< 1ms I | |
|
«—» Max.10 ms
Motor current ON OFF
(2) Diagnostic output signal (EDM+, EDM-)
Controller Servo drive
DC24V
EDM+ 5
8
~A ¥
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.

% Reserved
% Reserved

SF1+

— 1
It
N
2

a

3.10.6.4 Using the STO function for a single drive

L d Isolation

bnd Isolation

To use a safety relay to trigger the STO function, follow the diagram for wiring.

Safety relay

1

2

3| SF1+

‘&— Reserved
&— Reserved

EN

fﬁ

IN

\

=4

SF1-

5| SF2+
—F

Q(*

PWM —

EIK‘

SF2-

7| EDM+

i
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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] y ZKIK pWM44§ — | 1solation | = | . 4

2

EN

TD@ y ]i:{ pwm44§ — | 1solation | = | 4 .

1

&— Reserved
&— Reserved

2

3| SF1+ EN

Y A PWM —| — | Isolation | = # # #
IR

SFL —_L @
5| sF2+ EN

I_D @ ) 4 K+K PWM —| e - Isolation | = % # %
6

SF2- —_L

—7<EDM+ ,,,,,,,,,,,,,,,,
A =

8

EDM-  b--mmmmmmmsoood

1

&— Reserved
% Reserved

2

3| SF1+ EN

[i] \ 4 IK*K pWM44& — | Isolation | = # # #
4

SFL j_ @
5| sF2+ EN

I_D @ 4 K+K PwM —| e — | Isolation | =+ { # {
6

SF2- —_l_

_—,(EDM ,,,,,,,,,,,,,,,,
A ‘i

8

EDM-  “--------------d
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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.)

B 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
+
SF2- ON OFF ON OFF
Diagnostic output
(EDM) OFF OFF OFF ON

B  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 0| R p3 O3 __
Three-phase*6 —o S Regenerative
50/60Hz  —o T T D resistor
! ¢} 1
Lic U Power
Lac Vv supply
W -1
Brak
P1 © Qe 14| 8 brie
P2
o 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| bororcomnent
Differential line drivers1 SIGN- | 37 7 > = ft
for position pulse input PULSE+ | 43 T i
5 T+ S‘G Shielded
PULSE- | 41 6 T twisted-pair
n - cable
Shielded 1&]0,(9 C\/) i MONL | 16 Case | Shield
twisted-pair lia GND 13
able 10KQ H e
¢ = (W—v— Moz | 15 I CN3 AN
CoM+ [ 11 %2 | [68 - !
SON 6o DIL 9 | [Tei&ys I [ 5 | Rs4ss+ |
CCIR +6"o— DI2_ | 10 |[mAy=E, | [4 | rsass [
TCMO $—o"o— DI3 | 34 | [ToAFE, I |37 [eNDIsO |
TeML 45— D4 | 8 |[AYIE, | [2 | canL !
ARST 6o D5 | 33 oAyt 't | cANH !
NL to.od D6 | 32 EA¥3h | !
N Ogpll—— Pt | 14,16 - }
— BEEs e I [ 13 | Rs48s+ |
EMGS ¢+—<,0— DI8 30 ! 12 | Rs485- |
1) 2] — } } 11,15| GND_ISO }
—t oo Do | 38 EAF LS T eaN L |
srov| 1ol (DO g -~ { } 9 CAN:H }
+—2SKI@H po1- | 6 A= ! !
——— Do2+ | 5 CCIIDITITITITCIC
zsP0|  15K0 = i !
DO2- 4 | | CN3 AL I
——— Do3+ | 3 | |
—— [Hove| skg Do3- | 2 i = { | |88 - |
24V — 4<: H — I | 5 | Rs4ss+ \
T +—— DO4+ 1 ! -
TPOS|  15KQ DO4- 26 i — { ! G| Wik }
(:) — I | 3,7 | GND_ISO |
—+—{—1+— DO5+ | 28 L - |
1.5K0 } . ! I
LK pos- | 27 — 11 - |
“—1—{—3— DO6+ | 46 — L |
1.5KQ @ DO6- | 40 ,j -— CcN4
Mini USB | ¥5
A phase OA 21 ﬁ
differential signals JOA 22 CN5
B phase :i OB 25 ﬁ 8 +5V
Encoder differential signals /OB 23 4 OptA
pulse Z phase 0z 50 ﬁ = 5 | Opt/A
output | gifferential signals 10Z 24 3 Opt B
= 2 | opt/B
Z phase oczZ 48 9 OptZ
P nals GND | 44 b5 Opt/z
Max. output current: 50 mA 6 GND
Pttt rionioate - voltage: 30V 7 GND
1| A3M | appicaton mprogess)| CN10 | 10 | HALL_U
| - L 11 | HALL V
! - 2 |y 12 | HALL_ W
| SF1+ | 3 || 13 | TEMP+
! SF1- | 4 | 14 | TEMP-
| sF2+ | 5 || 15 -
} SF2- 6 } 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
M(jfB MC A3-L / A3-M Series
AC200/230V —0 1 ::f R P3 O3 __
Three-phasex6 —o O S Regenerative
50/60Hz  —oTX T D - ressor
c R,
Lic Red [
U Power
LZC Vv White] supply
p1 W OBk [ =
p2 @ Yé:gn/ 24v BRKR Emes é Brake
Open-collector *t o > =
for position pulse input CN2 | 7 Encoder
——————————————— - f———_——_—————— === 1 +5V
| | NPN-type device CNL | 2 GND
PULLHIS | 35 ‘ : | PULLHIS | 35 | 3 | Dororcamest
his pin I
SIGN- | 37 | | : SIGN- | 37 : | oo rotcomen N | E—
his pin H
PuLLHLP | 39 | ) —— PuLHLP | 39 | 5 Tr %5 Shielded
PULSE- | 41 | | | PULSE- | 41 | | 5 - wisted-pair
bl
I | Case | Shield =
_______________ N (S |
e
Shielded MONG | CN3 A3-M }
twisted-pair GND | 68 N |
e MON2 | [5 | ressr |
I
COM+ | 2 | rsaes }
CSCOL: DI; } 3,7 | GND_ISO |
2 1| 2 [ can L !
TCMO DI3 I 71 T cAN H |
TcML DI4 | = \
ARST DI5 | [1416] - |
NL DI6 } 13 | RS485+ |
DI7 | 12 | RS485- }
EMGS DI8 } 11,15| GND_ISO |
DI9 ! 10 | CAN L |
DI10 g © |Gl !
| o4
o Ny 2 || j -— P A
+—2SKA (D Do1- | 6 — ! 3!
—+— Do2+ | 5 | CN3 ‘
] 15k & poz- | 4 = { | |68 - !
I
——— pos+ | 3 . |
2y = |10 Doz | 2 — || 4 | RSI8S !
== I
—F— po4+ | 1 | IEMAIGNDYISE i
TPOS -~ 2 - |
+—LSKA (D Doa- | 26 -— | |
| Dpos+ | 28 L2 = !
-« - ___ J
Fee@ e 2 A=Y
i =
%ﬁ DO6 46 j -— Mini USB | *5
SKO(D+ DOos- | 40 -
CN5
A phase :i OA 21 ﬁ 8 5V
differential signals JOA 22
4 | optA
Encoder ifferential signals. /OB 23 3 Opt B
pulse Z phase oz 50 ﬁ 2 Opt /B
output differential signals 102 24 9 optz
N :E 1 Opt/Z
Z phase
open-collector oz 43 6 GND
signals GND 44 7 GND
Max. output current: 50 mA 10 | HALL U
voltage: 30V =
S —— L 11 | HALL_V
| Lazu picatin nprogess)| CN1O | 12 |HALL W
| - 1 | 13 | TEMP+
! - 2 | 14 | TEMP-
| SF1+ 3 | 15 -
} SF1- 4 } Case | Shielding
| SF2+ 5 |
| sF- | 6 |
} EDM+ 7 }
| EDM- | 8 |
e | I |

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

A3-L / A3-M Series

Servo drive
MCCB MC
AC 200/230V — 'o— R
Three-phase*5 —0 |0 { S
50/60Hz  —sTo | T
Lic
Lac
P1
P2
S)
CNl 12KQ
10y = M,D<— TREF | 18
GND | 19 | ¥
Shielded \ i MON1 | 16
twisted-pair |—-2K2 ! GND | 13
cable L%O—L_’;,Q_@ MON2 | 15
COM+ 11 M *1
SON 6o DIl 9
CTRG 6o DI2 10
POSO 0 00— DI3 34
POS1 6 o— DI4 8
ARST 60— DI5 33
NL ¢—0 , o— DI6 32
PL +0,0— DI7 31
EMGS ¢4, 0— DI8 30
+—o-"o— DI9 29 =
so— DI0 | 38 | oA¥H
1 DO1+ 7
SRDY‘ 1.5KQ D01_ 6 L <_<_£
{1 DO2+ 5!
ZSPD | 1.5KQ@ DO2- 2 - {
| p—
s HOME_]_&K{L@_ Igg?; g )'4—{
2V — DO4_ 1
T +
—
T LsKO () Do4- | 26 .\/1<—£
{1 DO5+ | 28
$—LSKQ (DT pos- | 27 j/l <—£
{1 DO6+ 46 3' .
1'5’“’@— DO6- | 40 -
A phase OA 21 ﬁ]_
differential signals JOA 22
~ Bphase :I OB 25 j]_
Encoder differential signals /OB 23
pulse Z phase 0oz 50 j]_
output differential signals 10Z 24
Z phase <+— 0Cz 48
open-collector
signals GND 44 —‘_:a_
Max. output current: 50 mA
____________ o voltage: 30V
STO (certification |
: A3-M i ::\pm(gress) CN10 |
| = 1 :
| — 2!
| SF1+ 3 :
: SF1- | 4 |,
! SF2+ | 5 ||
| SsF2- | 6 |1
! EDM+ | 7 ||
| EDM- 8 |
Lre e e _—-—-—_-__Z —__

Note:
Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
Only models of 400 W - 4.5 kW have built-in regenerative resistors.

1.
*2.
*3.
*4.
*5.
*6.

The brake coil has no polarity.

P3 OF2-——
D iy
c ——== ]
u Ret Power
v oM supply
w Black [ S
@ Owmn]  zay PRIRENGS| § enle
CN2 | *6 Encoder
1 +5V
2 GND
3 |™ha 5
4 Do r;:‘lscs‘r‘!wﬂsc‘ : :
¥ -
LT B s,
cable
case | Shield
| e |
I CN3 AZM ||
! [68 - I
I [ 5 | Rsass+ |
: 4 | RS485- :
: 3,7 | GND_ISO |
1] 2 | canL |
b1 [cANH !
| [1416] - !
I | 13 | Rs485+ "
| 12 | Rsass !
: 11,15| GND_ISO |
1| 10 | cAN_L :
19 | CANH !
I_ ______________ J
[ I ——— 1
I CN3 AL
I [ 68 - |
: 5 | RS485+ :
1 | 4 | Rsass |
! [ 37 [eND_iso |
| 2 o :
Y e :
CN4
Mini USB | *4
CN5
8 +5V
¢ 4 | OptA
5 | Opt/A
{EL 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

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

instructions of third-party motors.
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Servo drive
MCCB A3-E / A3-F Series
N mMC
AC 200/230V —0 | o—9- R P3 O——t2__
5 + | .
Three-phase* —0 | o | S D Regenerative
50/60 Hz T ) resistor
—3 | o - T c .
U Power
Lic V; supply
Lac W —— o —
Brak
P1 o ooy ENCS BRI Y ol
P2
@ cN2 | x6 Encoder
1 +5V
2 GND
COM+ 3 Do not connect
SON DIl T Do vtglscr;‘nnuecl —.':"—
DI2 this pin —
CTRG 5 T+ ;G Shielded
POSO DI3 6 T twisted-pair
ARST DI4 _ cable
C
DI5 ase | Shield
DI6 CN4 4
EMGS DI7 Mini USB
CN5
1
= DOl-i- 1 7 — 8 +5V
DO1. 2 — ¢ 4 OptA
—L fome| — DO2+ 3 -— 5 Opt /A
28V — +—LSKOGD po2- | 4 _j — { < 2] oms
TPos|  —— DO3+ 25 j -— 2 Opt /B
+—LSKOGD DO3- | 26 | a]*— < 9 | optz
T DO4+ 23 1 Opt /1Z
LSKOGD) | DO4- | 24 | uf =+ 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 ﬁ— 12 | HALL_W
pulse differential signals 5.
output /0B 20 13 | TEMP+
Z phase oz 21 jl_ 14 | TEMP-
differential signals 10Z 22 15 _
_____________ o Case | Shielding
: A3-E appslilgng:ne::f::riug?gss) CNlO : [——— = ———— -
! - 1|l I _CN6| EtherCAT ASE |l
! _ 2 | | IN For connecting the controller or the !
: : | previous servo drive. :
SF1+ 3 | For connecting the next servo drive
! | | out - or not connecting to any devices. !
| F1- 4 _
| S| : IS g g U
| SF2+ 5 |, :’ P
: SF2- 6 : | CN6| DMCNET A3-F |
| EDM+ 7 | : 1 | DMCNET_1A :
: EDM- 8 : | 2 | DMCNET_1B |
L —— pp— : 3 | DMCNET 2A :
1|45 - |
! | 6 |DMCNET 2B |
1] 78 = !
| |
! [ 9 |DMCNET_1A |
| 10 | DMCNET_1B :
| | 11 [ DMCNET 2A |
: 12,13 - :
| 14 | DMCNET_2B :
' |15,16 = |
|
P 1

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

3.11.4 Speed (S) control mode

Servo drive

A3-L / A3-M Series

MCCB MC
A
AC 200/230V —© | o— R
Three-phase*s5 —o o | S
50 / 60 Hz _O"IT‘Q | 5
Lic
Lac
P1
P2
S]
CNl 12KQ
110V = WQD<— VREF | 42
GND 44
s_hielded_r%'(,_@ H, MO G
twisted-pair S GND 13
cable L%»Q—@ 4 MON2 | 15
COM+ 11 *
SON —6~ o DIl 9 ;
TRQLM ¢6"o— DI2 10 |7 j:jzit(
SPDO 5o DI3 | 34 |[ToA¥ R
SPD1 6 ©— DI4 FRIREEES S
ARST 16" DI5 | 33 || -A¥3h,
NL .o D6 | 32 || AYL
S &1
PL 0,0~ DI7 R
— RTS8
EMGS ¢ . 0— DI8 30
6o DI9 29
oo D10 | 38 | “CIA¥
{1 DO1+ 7 j
SRODY | 1.5KQ@ DO1- 6 ,_‘{
{1 DO2+ 5
0| 150 : o0 2 <—£
{1 DO3+ 3
TSPl 15kQ () DO3- 2 -—
24V — — DO4+ | 1
T 15K () po4- | 26 j@{
Ty e - DO5+ | 28
LK @ pos- | 27 .\/|<—
{1 DO6+ 46 j
L.5K0 (3 DO6- 40 Lo +—
A phase OA 21 j]_
differential signals J/OA 22
B phase :I oB 25 jl—
Encoder differential signals /OB 23
pulse Z phase oz 50 jl_
output | differential signals 10Z 24
thé?fe +— O0Cz 48 -‘_?_
open-collector
: <+—— GND 44
signals
Max. output current: 50 mA
|mm———— o === —_— voltage: 30V
| A3-M appsnzgngmfﬁ;;‘ss) CN10:
: - 1 |1
| - 2 :
| SFi+ [ 3 |1
| SF1- 4 |
| SF2+ | 5 ||
! SF2- 6 |
| EDM+ | 7 :
: EDM- 8 |1
|

Note:

P3 -
Regenerative
D Ij resistor
C Red_ T ,_l
U White Power
\Y; supply
w Black _ a5
@ Qigou] 2y B B g Bk
CN2 *6 Encoder
1 +5V
2 GND
3 | Doretemmea X
4 ]y ———
5 T+ A Shielded
6 T- lwiit:S;pair
Case | Shield
e
CN3 A3-M :
6,8 - [
5 | RS485+ |
4 RS485- |
3,7 | GND_ISO :
2 | CANL |
1 | CAN H :
14,16 - |
13 | RS485+ :
12 | RS485- :
11,15| GND_ISO |
10 | CAN_L |
9 CAN_H |
________________ )
N .
CN3 A3-L |
6,8 - :
5 | RS485+ :
4 RS485- |
3,7 | GND_ISO |
2 = |
L[ - i
—_—_——e—e_—r e, e —— - J
CN4
Mini USB | x4
CN5
8 +5V
4 OptA
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 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 MC A3-E / A3-F Series
AC 200/230 V —o”{“o_—J R p3 k2 _
Three-phase*> —g | o | S D Regenerative
50/60 Hz T | resistor
—0 o s T c M
V] Power
Lic v supply
Lac A — =
P1 w 24y EMGS BRKR _% Brake
D __*k3__L
P2
@ CN2 *6 Encoder
1 +5V
2 GND
COM+ 3 Do not connect
SOoN —6o— DIl 2 | e —_—
TRQLM 5—1| DI2 this pin 5',
DI3 5 T+ sG Shielded
SPDO o 6 T- twisted-pair
ARST o—| D1 Case | Shield cable
NL 6" DI5
PL o— DI6 CN4 i
EMGS t—o.,o0— DI7 [ [miniusB
CN5
e DO, 1 j -— 8 +5V
+—LSKA(P DOL- | 2 |a1<— 4| oma
Y oy g DO2+ 3 \rl 5 | Opt/A
24V — $—LSKOED DO2- | 4 | ada— { <2 ome
s s DO3+ | 25 \zl 2 | opt/B
$—LSKOGD| DO3- | 26 | #] 9| omz
T DO4+ | 23 1 Opt /Z
LSKOGD) | D04 | 24 | ad +— 6 | GND
7 GND
A phase OA 17 ﬁ_ 10 | HALL U
differential signals JOA 18 1 HALL_V
Encoder B phase :I OB 19 j]_ 12 HALL_W
pulse differential signals D.
output /OB 20 13 | TEMP+
Z phase oz 21 j]_ 14 | TEMP-
differential signals 10Z 22 15 -
_____________ o Case | Shielding
|ABE | e npagess | CN1O | O -
! = 1|1 I CN6| EtherCAT AS-E I
: _ 2 : : IN <« For connecting the controller or the :
previous servo drive.
| | | ) o
SF1+ 3 r i xt servo driv
| L P [ our ey T |
: SF2+ 5 : e Bt
: SFo- 5 I : CN6|DMCNET A ||
|
\ EDM+ 7l : 1 | DMCNET_1A :
: EDM- z : | 2 | DMCNET_1B |
o p—— : 3 | DMCNET_2A :
|| 45 - |
! | 6 |DMCNET 28 |
1|78 - |
| |
! [ 9 | DMCNET_ 1A |
| | 10 | DMCNET 1B :
| | 11 | DMCNET 2A !
: 12,13 R :
| | 14 | DMCNET 2B :
: 15,16 o |
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.
. The wiring in the figure is for a Delta communication type motor. Refer to Chapter or the wirin
*6. The CN2 the fi f Delt tion t tor. Refer to Chapter 11 for th
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ASDA-A3

Wiring

3.11.5 Torque (T) control mode

Note:
*1.
*2.
*3.
*4,
*5.
*6.

[mm—m————————

4 & o

Servo drive )
MCCB MC A3-L / A3-M Series
AC 200/230V —o | o—¢ R
Three-phase*5 5o | s
50/60 Hz
—To—H T
Lic
Lac
P1
P2
G) 12KQ
CN1
+10V = 1MD<— T-REF | 18
GND | 19 | **®
shielded r&‘»—@ A MONL | 16
twisted-pair 10KZ l,"! GND 13
cable L%»—@ ; MON2 | 15
COM+ 11 M *1
SON —6o— DI1 9
SPDLM¢——"o—| DI2 10
TCMO G O DI3 34
TCM1 0 0O Di4 8
ARST 6" DI5 33
NL ¢+ . 0— DI6 32
PL 0, 0— DI7 31
EMGS ¢4, 0— DI8 30
+ 6 o— DI9 29
o D0 | 38 | A
7 DO1+ 7
T LsKo ) DoL- | 6 _\/|<—
T} DO2+ 5
P 15K @) T Do2- | 4 =
T} DO3+ 3
415K @) Do3- | 2 31<—
24V — — DO4+ | 1
LKA @)y T Doa- | 26 DI -—
T e — DO5+ | 28
+—LSKO @) Do5- | 27 DI —
S DO6+ 46 j ‘
LKA DO6- | 40 | +1 %
A phase OA 21 j]_
differential signals JOA 22
~ Bphase :I OB 25 j]_
Encoder differential signals /OB 23
pulse Z phase oz 50 jl_
output | gitferential signals 10Z 24
Z phase +«— 0Cz 48
open-collector
signals GND 44
Max. output current: 50 mA
voltage: 30V
| = === 7 5710 (centification | |
| _A3-M ap;i;;gi\emf;g‘g‘:gss) cN1o |
| |
I - 2 |
| SFi+ | 3 ||
| SF1- 4 |
! SF2+ | 5 ||
: SF2- 6 :
| EDM+ 7 |
| EDM- 8 ||

P3 O=F-—-
D Hestor
c === ]
U R:l Power
Y supply
Black — -
E\g Yg:l:;\:‘ / 24V>EoR i’ﬁﬁ% é Brake
CN2 |*8 Encoder
1 +5V
2 GND
3 | ™R .
4 | P —
5 T+ A Shielded
6 T- twisted-pair
Case | Shield oavle
r—-——=-|-—"——-—-—-—-————- |
CN3 AZM ||
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 I
________________ H
[ \
CN3 AxL I
6,8 } |
5 | Rsass+ !
4 | Rsa8s- |
3,7 | GND_IsO :
2 = |
1 - |
—_—e—r e, e ———— J
CN4
Mini USB | *4
CN5
8 +5V
4 | OptA
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

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.

Refer to Section 3.4.1.3 for wiring diagrams C7 SINK / C8 SOURCE.
Only models of 400 W - 4.5 kW have built-in regenerative resistors.

The CN2 wiring in the figure is for a Delta communication type motor. Refer to Chapter 11 for the wiring
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Wiring ASDA-A3
Servo drive
A3-E / A3-F Series
MCCB MC
AC 200/230V —0 I'o—] R P3 O,
Three-phase *5 —o | o | S D I:l Regenerative
50/ 60 Hz ST | resistor
—d | o- - T c .
L U Power
Llc \Y; supply
2C
w > -
Brake
E; @ Green >————3—— —-é
@ CN2 *6 Encoder
1 +5V
2 GND
COM+ 3 Do not connect
this pin ”
SON O— DI1 4 Do not connect —
SPDLM 0_ DI2 this pin _l"—
5 T+ Shielded
TCMO o— DI3 6 T- sG twisted-pair
ARST $—6 o— DI4 e cable
ield
o— DI5
o— DI6 CN4 w4
EMGS o DI7 Mini USB
CN5
1 DO1+ 8 +5V
SRDY| 15KQ
+—L8KO (- DO1- 4| OptA
1 ZSPD L F DO2+ 5! Opt 1A
24V — +—LSKO G- DOo2- 3 | optB
TSPD I DO3+ 2 Opt /B
+—L8K2 (D DOs- 9 | optz
——} DO4+ 1| optiz
LSKO(f) | DO4- 6 | GND
7 GND
A phase OA | 17 j]— 10 | HALL_U
differential signals /OA 18 11 | HALL V
Encoder B phase :I oB | 19 j]— 12 | HALL_W
pulse { gifferential signal
outpt ifferential signals /OB 20 13 | TEMP+
Z phase oz 21 j}— 14 | TEMP-
differential signals 10Z 22 15 =
_____________ o Case | Shielding
1 ASE | appicason mvogess) | CN10 | S .
! - 1] I CN6| EtherCAT ASE |l
! _ 2 | | IN For connecting the controller or the !
: : | previous servo drive. :
| ) )
l | || our e prmmmme |
! g ————— _______________
| SF2+ | 5 |, O P Sty
! sz 6 ! | _CN6|DMCNET __ ASF |
| EDM+ 7 : 1 DMCNET_1A :
! =ov 8 | ! | 2 [DMCNET 1B |
e — i | 3 | DMCNET 2A !
a5 - i
! | 6 | DMCNET_2B |
1| 7,8 = :
|
! [ 9 | DMCNET 1A |
i | 10 | DMCNET 1B !
| | 11 [ DMCNET_2A !
: 12,13 R :
| 14 | DMCNET_2B :
: 15,16 = I
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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ASDA-A3 Wiring

3.11.6 Communication mode (CANopen)

Servo drive
MCCB - i
SS MC A3-M Series
AC 200/230V —0 | o—1e R P3 O—2——_
Three-phase™> —j o | S L Regenerative
50/60Hz  —cTo—| 1 T D [ ™ esitor
! C 1
L U Power
Llc v supply
2C
W > —— i —— —
P1 @ B % Brake
P2 Green S>—— - -
@ CN2 | *6 Encoder
CN1 1 +5V
COM+ 11 M * 2 GND
Reserved —0 o— DIl 9 e kv B I R X
R S
Reserved 60— DIz | 10 | ["PA¥®, 4[|y ———
Reserved ¢—6~ o— DI3 34 5 T+ A Shielded
Reserved +—G6 06— Dl4 8 6 T- ‘Wii‘:g;pa"
ORGP ¢+06 o— DI5 33 Case | Shield
NL 0., 0— DI6 32
PL +0, 0— DI7 31 CN3
EMGS ¢, 0— DI 30 6,8 -
+oc"o— DI9 29 5 | RS485+
5o— DIIO0 | 38 4 | Rs485-
| p—
A T
{1 DO2+ 5 } 1 CAN_H
ZSPD 1.5KQ - R E—
—(:)— DO2- 4 -~ 1416 _
| p—
e Do | - ;1 -«— { 13 | RS485+
— 1 (- Dpos- | 2 12 | Rsass
24V — I DO4+ 1
05| Texn ‘\/‘ -— 11,15| GND_ISO
4@ pos- | 2% 10 | CAN_L
DO5+ 28 N
ARM [ —— -— 9 CAN_H
+—LSKO (- Dos- | 27 }1 -— { =
I DO6+ 46 -
15KQ (3 DO6- 20 -— CN4
Mini USB | x4
A phase OA 21 ﬁ_
differential signals:I JOA 22 CN5
8 +5V
B phase :I oB 25 j]— 2 | opa
Encoder differential signals /OB 23 ¢ c opt m
vt Z phase 9z | %0 Sl 3 | optB
differential signals 10Z 24 — E
2 Opt /B
Zphase <€—— OCZ 48 <1; 9 OptZ
open-collector 1 Opt/Z
signals GND 44 6 GND
Max. output current: 50 mA
- voltage: 30V 7 GND
STO ‘lffp"rg';fe‘fs’; CN1O 10 | HALL_U
- 1 11 | HALL_V
- 2 12 | HALL_W
SF1+ 3 13 | TEMP+
SF1- 4 14 | TEMP-
SF2+ 5 15 -
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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Wiring

ASDA-A3

3.11.7 Communication mode (DMCNET)

Servo drive
MCCB MC A3-F Series
A
AC 200/230V —0 | o—9] R P3 K2 __
Three-phase*5 —o | © | S I Regenerative
50/60 Hz o To- = T D |:| resistor
| C —_— ,_l
u Red
Lic I Power
L2C Black — —
P1 @\;V Yellow / 24y BRKR E'zg_s _% Brake
P2 >kGGreen _____ -
[C) CI;I-Z S Encoder
+
COM+ | 6 [T o —H—
Reserved —6 ©— DIl 7 4 {5 —_—
Reserved 00— DI2 8 5 T+ A Shielded
Reserved $—6 - 0—  DI3 9 : 1= tV\"Sctz:l;jl_epaIr
ORGP 6" DI4 10 case | Shield
NL¢+o0.0— DI5 11 CN4
PL 0 , 0—| DI6 12 Mini USB | x4
EMGS ¢+0 ., 0— DI7 13 CN5
_L 8 +5V
— DO1+ | 1 4 | OptA
"l LsK0@) por | 2 j = { —b= Opt /A
{1 DO2+ 3 <E 3] Opt B
2av— | ¢ 1SKO@) [ pop | 4 31 - { 2 | opt/s
— DO3+ | 25 9 | Optz
1 15KQ () DO3- 26 )l = { ¢ 1 Opt /1Z
—— 1 DO4+ | 23 - 6 | GND
15 KQ@_ DO4- 24 } -— { 7 GND
10 | HALL_U
11 | HALL_V
differgnfig?z?gnalsji /OA 157; jl_ 12 | HALL_W
OA 1 +
p MO s oy e
output 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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ASDA-A3

Wiring

3.11.8 Communication mode (EtherCAT)

Servo drive
ME:EB MC A3-E Series
AC 200/230V —O o—] R P3 O _,
Three-phase*5 —o |© | S D |:| Regenerative
50/60 Hz —OTCL - T c I resistor .
L u Power
1C v supply
LZC W —
Brake
IZ; @ Green 00 D — P = —é
©) CN2 *6 Encoder
1 +5V
2 GND
com+ S T
Reserved o— D1 g oo r:;‘&scz‘l:nec( D E—
this pin HH
Reserved o— DI2 5 T-[l)- ¥ p——
1 sSG ielder
Reserved o— DI3 6 T- twisted-pair
ORGP o— Dl4 case | Snield cable
NL 6 o— DI5
PL o— DI6
EMGS o— DI7 13 CN4 .
[ |MiniusB]*
{1 DO1+ 1
T 15K DOL- | 2 a1 =— { CN5
1 - DO2+ 3 8 +5V
24V — M@_ DO2- 4 |_a]| — { ¢ 4 OptA
—3 DO3+ | 25 5 | Opt/A
& 1.5KQ () DO3- 26 |_af +— ¢ 3 Opt B
——} DO4+ | 23 2| opt/B
1.5KQ (A DO4- 24 | i<_ :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 j]_ 10 | HALL U
pulse differential signals /OB 20 11 | HALL_V
output
Z phase oz 21 ﬁ_ 12 HALL_W
differential signals /0Z 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.
g th i
SF2+ | 5 out o not comecung o any devices.
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.
*B.

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
instructions of third-party motors.
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Wiring ASDA-A3

3.12 400V series — Standard wiring example
3.12.1 Position (PT) control mode - differential line driver signal input

Servo drive
MCCB MC A3-L / A3-M Series
AC 380/480V4>/L°—4 R P3 O=8———
Three-phase —'| o—— S D Regenerative
50/60Hz —To— T resistor
! C 1
DC 24V 24V U Power
Power Suppl ov v supply
P1 W .
52 @ 77777777 ”é rake
The supply voltage is 2.8 - 3.6V.
CNl CNZ al e
k SIGN+ | 36 1 +5V
Differential line driver*1 SIGN- 37 2 GND
for position pulse input 3| Donalconnect
k PULSE+ | 43 IR o
Do not connect f
PULSE- | 41 4 this pin — i
Fg,_®_rh MON1 | 16 5 T+ i Shielded
Shielded i twisted-|
wised el [ A GND | 13 6 T- P
cable 10KQ (V) i MON2 15 Case | Shield
4 comM+ | 11 x2 fmm - — |
SON 6" DI1_ | 9 |[T&y3t, | CN3 ATM,
CCLR 6o DI2 10 "»%'EQK | 68 R }
TcMo o DIz 32 L[ jg[:‘K } 5 | RS485+ |
TcML 46— DI4 R REEES S W 2 | IR }
ARST 6 o— DI5 33 37 } 3,7 | GND_ISO }
NLto.oq D6 | 32 A 1| 2 | CANL i
PLto.0- DI7 |31 =2 (IR ECANEL !
EmMGS -S>~ DI8 | 30 = | [1416] - !
o DI9 | 29 I [[13 | Rs4ss+ |
e DI10 38 AT } 12 | RS485 }
{_+—— DO1+ 7 I 111,15| GND_ISO |
sroY | 15KQ -— | |
+—22 @+ po1- | 6 |#1<— 1 [ 10 | cANL !
T 1+— DO2+ | 5 } "' 9 | cANH [
20| TEKQ -— ‘ I
@ oor T4l A=Y e s !
——1+— pos+ | 3 il e !
w= g s 2 Y o i
T +—— DO4+ 1 | 168 - I
“’OS,LKO@ DO4- | 26 j — { I | 5 | Rsass+ !
I
—1—C_ 13— DO5+ | 28 & | s !
| 15Ka O DO5- 27 i F{ } 3,7 | GND_ISO |
% DO6+ 46 « I 2 - }
> @ Dos-_| 40 -— Pl = |
A phase OA 21 ﬁ CN4
differential signals JOA 22 Mini USB | *5
B phase OB 25 ﬁ
differential slgnals:i /OB 23 CNS
Enct‘Jder o = 8 +5V
pulse Z phase ﬁ
output | gifferential signals:i 4 OptA
0z | 24 —5 5 T opt/A
3 Opt B
Z phase 7 4 —<
open-collector g < 2 Opt /B
signals GND 44 9 fo)
<
Max. output current: 50 mA
voltage: 30V 1 Opt/z
1777 = =7 S0 (certfication. | | 6 GND
| A3 apphcaton i roess) c;ulo ! T &b
| - : | 10 | HALL U
| SF'1+ ! 11 | HALL V
! = i | 12 | HALL W
| SF2+- = } 13 | TEMP+
| == el 14 | TEMP-
| EDM-+ 7 | 15 =
} | Case | Shielding
| EDM- 8 | e

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
MSSB MC A3-L / A3-M Series
AC 380/ 480 V wao—H—é R P3 OX3___
Three-phase  —0jo——F—0O s b ! Regenerative
50 /60 Hz T resistor
i ! c ]
DC 24V 24V U
Power Supply ov AL
\% supply
P1 w —
Open-collector *1 P2 o é Brake
e . Green . > -——---t4 | B3
for position pulse input [©)
fF————————— — ———— = A —— e ——a CN2 | %6 Encoder
| PNP-type device || NPN-type device cNe | 1 +5V
| putLhs | 35 | 11 PULLHLS | 35 : 2 GND
| SIGN- | 37 : | SiGN- | 7 | 3 T .
: PULL HI_P 39 I : PULL HI_P 39 I 4 Do \:;}:\r:‘nynr»y ! :
¥
| PULSE- | 41 | | PULSE- | 41 | | 5 T+ Sg  Shielded
| | 6 T- twisted-pair
| | cable
S ) - Case | Shield
Shielded MON TR HG
twisted-pair ¥ GND 13 P ‘
cable o — MoN2 | 15 I CN3 AZM |
coM+ | 11 M *2 | [68 B !
SON 60— DIl | | 5 | RS48S+ [
CCLR 67— DI | | 4 | Rs48s- }
TCMO ¢—6"o—| DI3 } 3,7 | GND_ISO I
J I
TCM1 o—| Dl4 | 2 CAN_L |
ARST +—6-o— DI5 | 1 [cANH |
0.0— DI6 | [1a6] - !
ol DI7 I | 13 | RS485+ |
EMGS o— D8 | [12 | Rsss- !
DI9 I |11,15] eND_ISO \
| . |
DI10 £ 3 1| 10| cAN_L }
{__+— DO1+ 7 |
srov|  1BKQ = i -— | 9 CAN_H }
4{: H DO1- 6 1= [ ]
T 1+—— DO2+ 5 B .
ZSPD 1.5KQ -~ |
+—"2KH Dpo2- 4 ) -— I CN3 A3l !
I
ol g D03+ | 3 } I [68 | - |
oy — 4@ DO3- 2 - I 5 | RS485+ }
— I
= Ea g o | A JERE
+—>2( D Dpos | 26 -— ! 37 [onD_iso !
———{—1—— DO5+ | 28 12 - !
1+ @ pos- | 27 } -— P T o [
{__+— DO6 46 ! J
m [ e —
) —
1.5KQ C DO6- 20 -— CN4
Mini USB | *5
A phase 0OA 21 ﬁ
differential signals JOA z2 CN5
8 +5V
B phase : o5 2 ﬁ 4 | optA
diff I signal
Encoder ifferential signals. /0B 23 {K 5 Ont/A
pulse Zphase oz 50 ﬁ P
output | differential signals: 10Z 24 {K 3 OptB
2 Opt /B
Zphase ocz | 48 —< 9 | oOptz
open-collector 1 Opt/Z
gnals GND | 44
Max. output t: 50 MA 6 GND
777777777777 | ex ouput et som 7 onp
! STO (certification ! o8
! AIM | e | CN1O ! 10 | HALL_U
- 1
| | 11 | HALL_V
! - 2 1 12 | HALL_W
\ SFi+ | 3 | 13 | TEMP+
! SF1- | 4 |1 14 | TEMP-
| SF2+ 5 | 15 _
} SF2- 6 } Case | Shielding
| EDM+ 7 |
! 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
MSSB MC A3-L / A3-M Series
AC 380 /480 V _OKLO—| R P3 L
Three-phase  —"y o——| S Regenerative
50/60Hz  —gTo—y T D resistor -
C
DC 24V 24V U -
ower
Power Su ov Vv supply
P1 o =1
P2 w 24V>EI;KR EMGS g Brake
@ @ Green > -—-=-== %3 |3
1.2KQ CN2 | %5 Encoder
CN1
P 1 +5V
+10V — 10ka| | T-REF 18 2
D 2 GND
. MONl 3 Do \:ﬁ:gc;ﬂnﬂeci R
s
Shielded [ Torn W 1 oND O ——
twisted-pai e
W|scaeblepalr 10KQ D— MON2 5 T+ s Shielded
6 T- twisted-pair
com+ Case | Shield cabte
SON —6°o— DIl e AN
CTRG 60— DI2 I CN3 Az |
POSO t—6©o— DI3 | [68 - !
POS1 G o— DI4 I [ 5 | Rs4ss+ :
ARST 6o DI5 | 4 | Rrsass !
NL ¢—0 ., 0— DI6 : 3,7 | GND_ISO |
PL $—o0,0— DI7 1|2 | can L |
EMGS 4.5~ DI8 I [ 1 [eanH I
o f = |
D'% i | [1416] - !
I — I | 13 | Rsass+ :
I DO1+ 7 ! |
SRDY| 1.5KQ -— | 12 RS485-
9@ po1- | 6 -~— , [
11,15| GND_ISO |
T DO2+ 5 ! |
20| Toka s T2 -— { | (10| can L !
- 9 | CANH |
— 1 DO3+ | 3 DI { : = I
—1 1.5KQ
— .—(:)— DO3- 2 -
V= —3 DO4+ | 1 : |
LKA Dos- | 26 DI — { | !
| |
ey DOS+ | 28 -— I | 5 | Rs485+ I
+—>2 H pos | 27 -— | [ 4 | Rsass |
L DO6+ | 46 DI -— I |37 | GND_ISO !
12 @ Dpos- | 40 ~— M - |
| - |
A phase :I oA | 21 j]_ 1 !
differential signals JOA 2 - TTTEYT T T TTT T
CN4
B phase :I OB 25 j|— [ [MiniusB]*4
Encoder differential signals /OB 23
pulse Z phase oz 50 ﬁ_ CNS
output | gitferential signals 10Z 24 8 +5V
¢ 4 Opt A
opezn?choalfeector ocz 48 > .
signals GND a ¢ g gptt/BB
Max. output current: 50 mA 9 Opt 7
T T T e 1777 voltage: 30V @ P!
1ABM o i oro CN1O | 1 Opt /Z
: - Ll 6 | GND
: - 2 | 7 GND
| SFi+ | 3 || 10 [ HALL U
: SF1- 4 ! 11 | HALL V
| SF2+ | 5 | 12 [HALL_W
| SF2- 6 11 13 | TEMP+
I EDM+ | 7 | 14 | TEMP-
: EDM- 8 : 15 _
___________ T 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

MCCB

1 -
I:l Regenerative
resistor

M

Power
supply

—— |

Bs<cood

EMGS BRKR Brake
24V %3 _é

CN2

Encoder

+5V
GND

Do not connect
this pin a

Do not connect
this pin

{ H

T+
T-
Shield

L]
SG

o (R WINF

Case

CN4

Mini USB | ¥4

Q
Z
al

+5V
Opt A
Opt/A
OptB
Opt /B
Opt Z
Opt /12
GND
GND
HALL_U
HALL_V
HALL_W
TEMP+
TEMP-

Shielding

N|O R ([ON W O A~

=
o

=
=

[y
N

=
w

=
~

=
(4]

Case

CN6

previous servo drive.

.
! DMCNET  A3F |
| | 1 | DMCNET_ 1A !
: 2 | DMCNET_1B |
I | 3 | DMCNET 2A !
| [45 - i
! | 6 |DMCNET 28 |
1| 7,8 - |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

9 | DMCNET 1A
DMCNET_1B
DMCNET_2A
12,13 -

DMCNET_2B

N MC
AC 380/ 480V —0 | o—— R
Three-phase —0 | o——] S
50/60 Hz —0T0—| T
v
Power Suppl ov
P1
P2
S}
CN1
COM+ 6
SoN 6 o— Di
CTRG $—6 o0o— DI2
POSo 6 ©o— DI3
ARST 6 o— DI4
NL 5 o— DI5
PL 0, 0— DI6
EMGS $—o,0— DI7
SRDY — DIGRE: L j<—
LKQ@_ DO1- 2 | -
A — Do2+ | 3
24v_—_ HOME_LKQ@_ DO2- 4 }::
ros L1 DO3+ 25 -—
+—LSKA D+ DOo3- | 26 _\/1‘—
{1} DO4+ 23
T sk Dos- | 24 :/1::
A phase :I OA 17 j]_
differential signals /OA 18
Encoder B phase :I OB 19 j]_
pulse differential signals /OB 20
output
Z phase :I 74 21 ﬁ]_
differential signals 10Z 22
: A3-E apphcas;r(g (lﬁepltglgczlsosl; CNlO :
| S
I - 2 |
| SF1+ | 3 ||
| SF1- 4 |l
| SF2+ | 5 |
! SF- | 6 |
i EDM+ | 7 |i
| EDM- | 8 ||
Note:
*1

*2.
*3.
*4.
*5.

. Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.

Only models of 1.5 kW and below have built-in regenerative resistors.

The brake coil has no polarity.

Connects to the Mini-USB connector (for PC communication).

IN < For connecting the controller or the

For connecting the next servo drive
or not connecting to any devices.

Shielded
twisted-pair
cable

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

Note:

MCCB

MC

AC 380/480V —0 | o——]

Three-phase —o’:“o—|
ST
50/60Hz | o—|

Servo drive

A3-L / A3-M Series

DC 24v 24V
Power Supp ov
P1
P2
©
12KQ
L CN1
+10V — 1ok |*—1 V-REF 42 Ca
GND 44
i |—£‘»—<v> Ai— MON1 | 16
Shielded i
twisted-pair 10K i GND 13
cable Ll«%»ﬂ—@ 4 "Monz | 15
COM+ 11 M *1
SON 6 ©— DIL
TRQLM t—6"o— DI2
SPDO o— DI3
SPD1 o— D4
ARST $—6"o— DI5
NL o— DI6
PL DI7
EMGS DI8 ,
DI9 ES]
DI10 | 38 | AYHL]
LT DO1+ 7 :
SROY| 15K : o 6 -—
LT DO2+ 5
2P| 15k0 : o 4 -—
LT DO3+ 8
| 'SPl 1sKQ @ DO3- 2 14_'
2V — 1t DO4+ 1
TPOS|  1.5KQ @ DO4- 26 14_'
1t DO5+ 28
ALRM -—
+—C @ Dpos- | 27 DI ~—
{1} DO6+ 46 _\‘/I “
1.5KQ Q DO6- 20 -—
A phase OA 21 jl_
differential signals JOA 22
B phase :I OB 25 ﬁl_
Encoder differential signals /OB 23
pulse Z phase oz 50 ﬁ_
output | gitferential signals 102 24
Z phase 0oCcz 48
open-collector
signals GND 44
Max. output current: 50 mA
voltage: 30V
| ASM | s msamea| 10 |
| = 1 |
! — [z,
| SF1+ 3 :
: SF1- 4 |
! SF2+ | 5 ||
| SF2- 6 |
: EDM+ | 7 |,
| EDM- 8 :
|

P3 O—2——-
D iy
C Qe L]
U Whit Power
V Black supply
g Yg:lg;::l 24V>E§KR E!:/I;ES é Brake
CN2 Encoder
1 +5V
2 GND
3 | PR o
4 | — S—
5 T+ A Shielded
6 T- twisted-pair
Case | Shield cavte
| |
I CN3 AZ-M |
! [68 - !
I | 5 | Rs485+ |
: 4 | RS485- :
: 3,7 | GND_ISO |
1| 2 | cAN_L |
I 1 | CANH !
| [1438] - !
I | 13 | Rs485+ |
: 12 | RS485- :
: 11,15 GND_ISO |
1| 10 | cAN_L |
I 9 [CANH !
I J
|____ ___________ |
| CN3 A3-L :
| [68 B |
| 5 RS485+ :
! [ 4 | Rsass |
! [ 37 [oND iso |
| 2 - |
N l
—_—— 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.



ASDA-A3

Wiring

Servo drive

A3-E / A3-F Series

MCCB
A
AC 380/480V —0 | o——ro| R
Three-phase —') o—— IS
50/60 Hz —0T0—| T
o
Power Suppl ov
P1
P2
S}
CN1
COM+ 6
SON 54— DIl
TRQLM $—6o—{ DI2
sppo $—6 - o— DI3
ARST ¢ ©o— D4
NL $—6o— DI5
PL o, 0— DI6
EMGS <, 0— DI7
p— I DO1+ 1 j -—
$—L5KO Y :)— DO1- | 2 |-#1<—
P {1 DO2+ 3
24v_—__ ZSPD_ 1.5KQ () DO2- 4 } ::
o B DO3+ 25 -—
$—1SKO (D DO3- | 26 _\zi -—
Y {1 DO4+ 23 -—
LSKO(D) | DO4- | 24 :/1 ~—
A phase :I OA 17 j}_
differential signals JOA 18
Encoder B phase :I OB 19 ﬁ]_
[Etltl:s[ differential signals /OB 20
Z phase :I oz 21 jl_
differential signals 10Z 22
I e | sToeniicaion| |
: A3-E application in progress) CN10 |
I - 1 :
: -2
| SF1+ 3 |
| SFL-_ | 4 |!
: SF2+ 5 |1
[ sF2- | 6 |
| EDM+ [ 7 i
: EDM- 8 J|

i

~N|O PO N W O~ o

Ps<cood

(@)
P4
N

resistor

Regenerative

.

Power

+5V

GND

Do not connect
this pin

— —
% Brake
3 -

supply

Encoder

Do not connect

this pin HH

AR |WIN| -

T+

6

T-

Case

Shield

CN4

Mini USB | **

@]
z
al

+5V

Opt A

Opt /A

OptB

Opt /B

OptZ

Opt /Z

GND

GND

=
o

HALL_U

N
[N

HALL_V

=
N

HALL_W

=
w

TEMP+

=
N

TEMP-

=
(4]

Case

Shielding

CN6

o
S
T

DMCNET A3-F

DMCNET_1A

DMCNET_1B

DMCNET_2A

DMCNET_2B

DMCNET_1A

DMCNET_1B

DMCNET 2A

DMCNET_2B

Note:

1.
*2.
*3.
*4.
*5.
*6.

The brake coil has no polarity.

instructions of third-party motors.

Refer to Section 3.4.2.3 for wiring diagrams C7 SINK / C8 SOURCE.
Only models of 1.5 kW and below 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.

¥
SG

IN For connecting the controller or the
previous servo drive.

For connecting the next servo drive

or not connecting to any devices.

Shielded
twisted-pair
cable

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
MSSB MC A3-L | A3-M Series
AC 380/ 480V —o/Lo-—l R P3 *2_
Thsrge/'gg?jze —0 O—| S D Ij Regenerative
T resistor
—To— T
! C Q-===- |
DC 24V 24V Red
U Power
Power Suppl ov v o supply
P1 W Black > o o
P2 < Yellow / 24y BRKR Exgs g Brake
Green > —— - -
g\ll 12KQ CN2 | %5 Encoder
+10V = 1oxa[]¢—] T-REF | 18 ﬁ—gl 4 || <ou
Shielded r%_@ hi MONIL 7|716 T4 o T [ S—
twisted-pair g GND 13 (5 i
cable | 10KO V)—L MON2 | 15 5 T+ A Shielded
6 T- twisted-pair
COM+ | 11 i cable
55 Case | Shield
SON —0 0 DI1 9 H
SPDIM}—6"o—  Di2 | 10 L[7SA¥*, PSSR RS |
TcMo +—6o—| DI3 34 oA | CN3 ASM_)
ToML oo D4 | 8 || oA¥F || 68 - :
ARST +—6"— DI5 33 *‘T:Elzé : 5 RS485+ :
RGeS 4 4 RS485-
NL 0, 0— DI —— !
. i = I ['3,7 [eND iSO |
PLY0.0— DI7 |31 [fomenys [ g |
w55 o e
—S5 o— DI9 | = |
oo DI1O - R EVET I
DO1+ 7 : 13 | RS485+ !
SRDY 1.5KQ -— | :
1 DO1- | 6 DI -— | | 12 | Rsass- !
1 DO2+ 5 ! 111,15/ GND_ISO |
ZSPD 1.5KQ -— | |
+—>2( ) Do2- | 4 — 1| 10 | CANL !
1 |
1t |15T)' DO3+ 3 } { | 9 CAN_H :
20V _— 1 DO3- 2 ‘ L ____ J
T —3 DO4+ | 1 ————f-————————- 1
-~ |
TPos|  15KQ DO 26 | : { : CN3 A3-L :
T — DO5+ | 28 | [ 68 ] !
+——KH Dos5- | 27 ~— | [ 5 | Reasse !
—1 DO6+ | 46 - i | 4 | Rrsass- |
1.5KQ & DO6- 40 -— : 3,7 | GND_ISO :
12 - !
A phase OA 21 ﬁ]— ! 1 - :
differential signals JOA 22 I_ e a
CN4
B phase oB 25 ﬁ]— o
Encoder differential signals :I /OB 23 Mini USB | *4
pulse Z phase oz 50 ﬁ]_ CN5
output | gitferential signals 10Z 24 8 BV
4 | optA
Z phase <+— 0Cz 48 '; ¢ 5 Opt /A
open-collector
signals GND 44 ¢ 3 Opt B
Max. output current: 50 mA 2 Opt /B
voltage: 30V
= 9 | optz
H _A;_; = 7 STOcerticaion | | 1 Opt/Z
| application in ;irugress) c]r\-uo : 6 GND
| - ! 7 | eND
|
| SFLx [ s | Ny
: SPL | 4 1 12 |HALL W
| g | o 13 | TEMP+
| S 14 | TEMP
[ EDM+ | 7 |, o =
| EDM- | 8 |! -
e —— | 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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Servo drive
A3-E / A3-F Series

MCCB
A Me P3 Q=== |
AC 380/ 480V —0'| o—rH| R D [ et
Three-phase —0 | o———] S
50/60H T c []
z o——|
- | T u Power
DC 24V 24V v Sty
Power Suppl ov w > -
P1 @ >____3_—__$ Brake
P2
%5 Encoder
o CN2
CNL 1 +5V
2 GND
COM+ 6 *1 Do not connect
DIL 3 this pin A
SON o 4 Do n;)t connect i
SPDLM 60— DI2 5 Ti § -
DI3 sSG Shielded
TCMO Ram! 6 T- twisted-pair
ARST 5~o— DI4 - cable
Case | Shield
o— DI5
o— DI6 CN4 xa
EMGS t—o.,o0— DI7 [ [miniusB
CN5
| —
+—LOKOED DOL- | 2 | a1<— 4| onta
N Y S g DO2+ | 3 j 5 | Opt/A
24V — LKQ@— DO2- 4 | a] - { ¢ 3 | OptB
TSPD | DO3+ 25 j -— 2 Opt /B
+—LoKO D) DO3- | 26 | al*+— ol omz
—1 DO4+ | 23 1| opt/z
ALRM]  15KQ »
- Dpoa- | 24 _\/1 -— { 6 | GND
7 GND
A phase OA 17 j]_ 10 | HALL_U
differential signals JOA 18 11 HALL_V
Encoder B phase :I OB 19 j]— 12 | HALL_W
;);J[Isj[ differential signals /OB 20 13 TEMP+
~ Zphase :I 0z 21 j]— 14 | TEMP-
differential signals 10Z 22 15 _
____________ . Case | Shielding
I certification I
| A3E apphc::t?\(m pltc:gra:ss) CN10 |m———f—— e = 1
| - 1| | _CN6| EtherCAT AZE |
| — =i | N e pmmeng e
SF1+ 3 [ F ing th dri
| s ! | LU e G|
| SF2+ 5 |1 r------------:\s—F——l
| | | -
! s,z | 6 | | _CNG6| DMCNET |
| oV 7 i . | 1 | DMCNET_1A !
| | |
! oM | 8 . ! | 2 | DMCNET_1B |
L ——————1 p— I | 3 | DMCNET_2A :
| |45 - !
| | 6 | DMCNET 28 |
1| 7.8 - :
|
! [ 9 | DMCNET 1A |
| 10 | DMCNET_1B :
| | 11 | DMCNET_2A I
| [12.3 - !
| 14 | DMCNET_2B :
' 115,16 - |
|
[ P ——— ]
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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3.12.6 Communication mode (CANopen)

Servo drive
MCCB MC ASDA-A3-M Series
AC 380/480V _Oio_—| R P3 *2
Thre(/e-phase —0 | o— S D Regenerative
50/60Hz _gT resistor
o—— T
| c 1
DC 24V 24V U Power
Power Suppl ov \4 | swely
P1 w L ek
B
P2 @ Green  Sem = —— =" _é raxe
@ CN2 | 5 Encoder
CN1 1 +5V
COM+ 11 2 GND
Reserved —6~ 0— DIl 9 3 e o
— —_—
Reserved +—6©—  DI2 10 4 R —H—
Reserved $—6 0— DI3 34 5 T+ 56 Shielded
Reserved =0 0— D4 8 6 T- twisted-pair
- cable
ORGP ¢—6 o— DI5 33 M Case | Shield
NL 0, 0— DI6 32
PL 0, 0— DI7 31 [
EMGS ¢ . o— DI8 30 CN3
+6"o— DI9 29 6.8 s
o Do | 38 | AT 5 | RS485+
{1 DO1+ 7 4 RS485-
SRDY|  15kQ o
DO1- 6 3,7 | GND_ISO
{1 DO2+ 5 -— 2 CAN_L
ZSPD_LKO@_ DO2- 4 -— { 1 | CANH
| —
T B 2t
— 1 g 2 13 | RsS485+
24V — 1 DO4+ | 1
T o] o 3' -— { 12 | Rs48s-
p " _ -—
LSO poa- | 26 11,15] GND_ISO
DO5+ 28
ARM [ —— -— 10 CAN_L
= v :
@ _Dpos | 27 9 | CANH
L f DO6+ 46 ‘
LSKO () DO6- | 40 - CN4
Mini USB | *4
A phase OA 21 j]_
differential signals J/OA 22 CN5
B phase :I OB 25 j}— 8 +5V
Encoder differential signals /OB 23 4 Opt A
pulse Z phase oz 50 j}— ]E 5 Opt /A
output | gitferential signals 10Z 24 3 optB
]E 2 Opt /B
Z phase «— O0OCz 48
open-collector ¢ 2 otz
signals GND 44 1 Opt/Z
Max. output current: 50 mA 6 GND
STO (certification voltage: 30V 7 GND
application in progress) | CN10
N 1 10 | HALL_U
n > 11 | HALL_V
SE1+ 3 12 | HALL_W
SF1- 4 13 | TEMP+
SE2+ 5 14 | TEMP-
SF2- | 6 15 :
EDM+ 7 Case | Shielding
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 OS2 ——
Three-phase —O{+\O—| S D Regenerative
H ist
50 /60 Hz —olo—| T c & resistor -
Red
24V u i Power
Vv hite supply
ov Black
w P S S——
P1 Yellow / 24y BRKR EMGS é Brake
P2 @ Green = %3 L
CN2 | x5 Encoder
© 1 +5V
2 GND
3 Do not connect
Com+ Eoye e —
Reserved °o— DIl 4 Bl —l—‘
Reserved ¢—60— DI2 > Lk SG milsqtiilideiir
Reserved $—60— DI3 2 T— cablep
ORGP+ D14 Case | Shield
DI5 CN4
DI6 Mini USB | *4
EMGS DI7 CN5
8 +5V
3 DO1+ 1 @ 4 Opt A
SRDY.LKO@_ DO1- 2 31 = 5 | Opt/A
—1 LT DO2+ 3 3 OptB
24V —_ o+ L:5KQ DO2- 4 j -— ¢ 2 Opt /B
1 DO3+ | 25 <E 9 Opt 2
+— LK (D Do3- | 26 31 -~ 1 | Optiz
— '—Q' DO4+ | 23 6 GND
(- Do4 | 24 .\/1 -~ 7 | GND
10 | HALL_U
11 | HALL_V
A phase OA 17 j]_ 12 | HALL_W
differential signals JOA 18 13 TEMP+
Encoder B phase :I OB 19 j]_ 14 | TEMP-
pulse differential signals
output /OB 20 15 -
Z phase oz 21 j]_ Case | Shielding
differential signals 10Z 22
CN6
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 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
A3-E Series

M i

P3 O————
Regenerative
D resistor
C 1]
U Power
\Vj supply
w TENGS BRR| Y Brak
@ Green 24V, __¥3__ _é ae
CN2 | xs Encoder
1 +5V
2 GND
3 Do r‘\(”::scs‘r;‘necl .
4 Do n[;?‘tsc;r:,nem : 3
5 T+ % Shielded
6 T= twisted-pair
Case | Shield cavle
CN4 %4
Mini USB
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
CNG6 | EtherCAT
IN o
ina th ari
OUT [ (o tomecing to any devices,

MCCB
N MC
AC 380/480 V_OKLO_| R
Three-phase —o | o—— [
H T
50/60 Hz —0 | o—' T
DC 24V 24V
Power Suppl ov
P1
P2
S}
COM+
Reserved Sl D1
Reserved o— DI2
R —
Reserved Oo— D13
ORGP s o— DI4
NL 5s~o— DI5
PL o—| DI6
EMGS t—.,o0— DI7
- LT DO1+ 1 j
+HC @ poi- | 2 sl a—
. LT DO2+ 3 j
24V — 2 po2- | 4 | el—
{1 DO3+ 25
-—
LKQCKD— DO3- | 26 }l ~
Y DO4+ 23
15k K)- DO4- | 24 :/L—
A phase OA 17 ﬁ]—
differential signals JOA 18
Encoder B phase OB 19 j]_
pulse differential signals /OB 20
output
Z phase oz 21 j]_
differential signals 10Z 22
applicjﬁToon (\;epnrit;g: isosr; C N 10
- 1
- 2
SF1+ 3
SF1- 4
SF2+ 5
SF2- 6
EDM+ 7
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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and Panel Display

This chapter describes the panel display of ASDA-A3 series servo drive, as well as its

operation and testing.

4.1 Panel deSCIIPHON -+ ++««xxrrrrrteeaaaiiiitiiii it 4-2
4.2 Parameter SEting ProCEAUIE -+ +««xuurrrrttraaaiiiiiiiiiii e 4-3
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Test Operation and Panel Display ASDA-A3

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
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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)
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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
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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.

without load

!

{ One Touch Tuning ]

{ Motor runs smoothly ]

Satisfactory
performance?

{ Auto Tuning ]

!

Satisfactory
performance?

[ cantumng |
!

Satisfactory
performance?

—-{ Manual adjustment ]

{

Satisfactory
performance?

Yes

.

No { Complete ]
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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 . : . :
Tuni process, the motor slightly moves and makes high-frequency noise. For the detailed
uning . .
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 O 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 >~ 0w DN

The torque limit of the mechanical part is too low.

5-5



Tuning ASDA-A3

5.2.1.2 Linear motor

Recommended settings for weight estimation

1. Jog speed: 200 mm/s or above.

2. 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.

3. 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. The mechanical part only moves in a single direction.

2. The movement speed of the mechanical part is lower than 100 mm.

3. 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. The weight of the mechanical part changes drastically.

2. The weight of the mechanical part is greater than 200 kg.
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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5.2.2 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

Download ‘

completing the settings, click the

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

speed to no less than 500 rpm. Then click the

Download ‘

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] - =N =R == w
Step 1 Servooff ST 1. Set the Servo to
Alarm Reset [ H Servo ON.
Step 2 100 Speed RPM (1~5000) ' N
ACC./DEC. time (0 - 3000 rpm) =/ ms (1~5000) 2 Download the speed
settings to the servo
S-curve El Download 'v ( < drive
™ J
Step 3 Motor feedbacdk position[user unit]
Position 1| -1 \
it 240374 L
Foston 2 3. Set the two positioning
— points and click Start
- Current Position -1 Moving
Time Interval ms /\ ’ )
) Q4

Estimated JL,{Jm: 0.3 Download <

Hint: If this process fails to estimate the inertia ratio or it can't determine a stable inertia ratio,
please increase the jog speed, or decrease the ACC. JDEC. time.

Exit

@ HELP

/s

After the estimation is
done, click Stop
Moving and then
Download to download
the data to the servo
drive.
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5.2.2.2 Linear motor

Perform the weight estimation according to the following descriptions.

1.
2.

Set the system to the Servo ON state.

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.

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 ~ pownkzd § | 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.

After the estimation is complete, click Stop Moving and then Download to download the
estimated weight to the servo drive.

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 Set the Servo to
Alarm Reset Servo ON.

Step 2 Jog Speed [20000|  0.01mm/s (1~50000)

ACC./DEC. time (0 - 5000 mm/s) - =l ms (1~5000) 2. Download the speed

sane 0| Download settings to the servo
drive.

Step 3 Motor feedback position [user unit] T —} J

Position 1| 2891

~

Postion 2| (67270 N\
3. Setthe two
Current Position 2802 positioning points and
Time Interval ms click Start Moving.
J

. Start Moving

4. After the estimation is

Estimated total weight: 0.4 / Complete | Dowrload 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 I 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

. Two degree of freedom mode -
P2.004 Speed control gain P2.090 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 Function Parameter Function
No. No.
P1.025 Low-frquency vibration P2.044 Notch filter 2 - attenuation level
suppression frequency 1
P1.026 Low-frequer_1cy wb_ratlon P2.045 Notch filter 3 - frequency
suppression gain 1
P1.027 Low-frquency vibration P2.046 Notch filter 3 - attenuation level
suppression frequency 2
P1.028 Low-frequer)cy V|b_rat|on P2.049 Speed detection fll_ter 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 su;f)igl)t;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 > W DN

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.

a > 0w 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

v B

~ - [Device#01] : A3-F-SN:0x007F (onlir

Click Start.

_.[B status Monitoring
1T TH s R —

Device List

8% PC Connaction Setting
> iﬂ' Farameter Wizards
v M scope
i Contour Error
[P Parameter Editor
gy Digital 10 / Jog Control
A Alarm Information

v I3l Tuning
¥ Gain Tuning
ﬂ Auto Tuning

~ - Motion Control

.J¥ PR Mode Setting

P E-cam

] High Speed Position Capture/C

L.e Motor Parameter Identification Wi

S Bt erLAT DiagN0Site mm  mm

() Inertia (Weight) Estimation
@ System Analysis
..%t, One Touch Tuning

p—

v 31 Tuning

E Gain Tuning

----- Q Auto Tuning

{1 Inertia (Weight) Estimation
&N System Analysis .

----- %, One Touch Tuning

LY I

Motion Control
----- [¥ PR Mode Setting
..... E-CAM

r
I
|
|
|
|
I
|
|
I

--J1] High Speed Position Capture/Compare

----- .E Motor Parameter Identification Wizard
----- . EtherCAT Diagnosis

Condition Setting

Update Parameters

(j) Onetouch tuning[Device#01] : A3-F (DLL Ver1031)

@ HELP

e ————
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.

& of W , _: Analy -

. Warning!

& motor will slightly rotate when this function is in operation. Please make sure it does not cause

[;hersonnel 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.

(I‘) Onetouch tuning[Device#01] :

Condition Setting

Update Parameters

A3-F (DLL Wer1031)

e v
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
Vibration and suppression filter parameters
Drive Suggestio|Description
P2.023 1000 1000 Notch filter frequency (1)
P2.024 |0 0 Motch filter attenuation level (1)
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)
I ——— .- e e e - — e ——
@ 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

Parameter Function Parameter Function
No. No.
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 - -

5-16

Filter and resonance suppression parameters

Parameter Function Parameter Function
No. No.
P1.025 Low-frequency 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-frequency vibration P2.044 Notch filter 2 - attenuation level
suppression frequency 2
P1.028 Low-frequer_1cy wb_ratlon 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
. . . Speed detection filter and jitter
P1.061 Viscous friction compensation P2.049 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 ellm!natlon 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 - -




ASDA-A3 Tuning

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.

a c DN

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.

A
With the controller: the
controller configures the path

A

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

the following flowchart.

Start

y
Enter Auto Tuning |

mode with ASDA-Soft
or through drive panel I

|

Satisfied with the
stiffness?

Satisfied with the
response?

Change the
setting of P2.105

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.

4 Check the
servo status.

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
can select the internal or
external command with the Up
or Down key.

(M)
&6

Press the S key (Set) to set
the internal command.

It reminds you to change the
servo status to Servo On.

Ma))
S

Press the S key to set the
drive to Servo On.

The blinking “JOG-S” reminds you to
set the JOG speed.

Ma)i)
=E]

Press the S key to complete setting
the JOG speed.

Then, you can set the JOG speed
with the Up, Down, and Shift keys.

Press the Up and Down
keys to set Position 1.

M
=E

Press the S key to complete the
setting of Position 1.

N 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
Mj(a ’
l—lg positioning speed with the Up,
Down, and Shift keys.

Press the S key to complete

v v

L,—-] &E setting the positioning speed.
;’ R 1| Press the Up and Down keys to
| = A< | select YES or NO. Select “YES”
| | ([} | | lj'[‘S | u% | to complete the setting. Select
:_ : “NO” to keep adjusting the

____________________ speed.
@@ Press the S key to continue the
@ tuning process.

Press the M key to
keep the original
parameter settings

and exit the Auto ii
Tuning mode. K
=E]

Complete

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.
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5.4.3.2 Linear motor

Flowchart of auto tuning

o _____C -
A,
Press the S key (Set) to set @@ @@'
the external command. @ @
Y Check the v
servo status.
Servo On? Servo On?

The blinking “Servo Off”
reminds you the
controller has not
issued the Servo On
command. Then, the
servo drive exits the
Auto Tuning mode.

Yes

Yes

[ [
cJ| |E2
CI|<{C e
[ !
c3l U

(&)
(]

@)

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
can select the internal or
external command with the Up
or Down key.

g
=E

Press the S key (Set) to set
the internal command.

It reminds you to change the
servo status to Servo On.

Press the S key to set the
drive to Servo On.

The blinking “JOG-S” reminds you to
set the JOG speed.

PNE)
BE

Press the S key to complete setting
the JOG speed.

Then, you can set the JOG speed
with the Up, Down, and Shift keys.

0

)
(0]

@l

Press the Up and Down
keys to set Position 1.

N
EE

Press the S key to complete the
setting of Position 1.

(g

r———=-n

Press the M key to
keep the original
parameter settings
and exit the Auto

meSK
=5

Tuning mode.

2]

(Ma)(D)

&E

=E

A,

Complete

@@ Press the Up, Down, and S
=6 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.

N Then, you can set the
@ 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

| w "

| select YES or NO. Select “YES
@% | to complete the setting. Select

| “NO” to keep adjusting the

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.
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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 [COM7] 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.

Select the command source.

Set Motion Profile

Monitor Status

Tuning Complete

I 100%

100.02 5

Emergency Stop

Max, motor current | 103

Auto tuning completed.

Update Parameters

l Stabilizing time |10 ms
Delta ASDA-Soft(VE)-KA-VE.3.2.21

vel

0%

@ HELP Next

The screen shows a table comparing the parameter values before and after tuning.

@ HELP Update

% 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
£ >

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

Step 2:

Function List

g

[ Message

¥ The selected device :>>>
[Device#01] : A3-F

Alarm: 0

~ & Device List
" [Device#01] : A3-F-SN:0x007F (onlir

B PC Connection Setting

} Estimation

--J1] High Speed Position Capture/Compare

{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
B St onorng_, -
v [l Tuning I @ System Hﬂﬂ"}"SIS
Eia\tn :_uni.ng ----- % One Touch Tuning
uto Tuning )
{7 Inertia (Weight) Estimation | w - Motion Control
@ systemanaysis 7 N | i i
-%, One Touch Tuning I Is: PR Mode SEttmg
v Motion Control I ..... E-CAM
I PR Mode Setting

|1 High Speed Fosition Capture/C
Motor Parameter Identification Wi

"

|
LaMer.wwwa -—

----- .& Motor Parameter Identification Wizard
----- . EtherCAT Diagnosis

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. SetP2.105 and P2.106 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  pownload §  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 P2.105 and

P2.106, 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 Servo to
Select the command source. Alarm Reset YT Servo ON.
l Step 2 Iog Speed RPM (1~5000) '

= ms (1~5000)

_ B v
Set Motion Profile
S-curve D Download ‘ \/
Step 3 Motor feedback position [u

Position 1| 1102 3. Download the

Postion 2| |113802 speed settln_gs to
the servo drive.
9 Current Position 1133313\

i

Time Interval

o]

0 4. Set the two
Update Parameters positioning
P2.105 Automatic gain adjustment level 1 (1~21) pOIntS and_ c“Ck
T Start Moving.
P2.106 Automatic gain adjustment level 2 (1~50331648)
T
@ 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)

\ P2.105> 11

P2.105 = 11

P2.105 <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

/N P2.106

L. A
Position

»
>

Time

Parameter setting range: 1 to (224 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.

A

Speed

Time

P Operation | . Operation
cycle cycle
Max. speed
I N » Dwell time -
------ > Acc. time 4
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,
. P2.024, P2.025,
5 Gain adjustment Level Fixed set P1.037 P2.043, P2.044,
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,
mode 3 _ Level Fixed set P1.037 P2.024, P2.025,
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 . ngszfutlttoggi]r? ) )
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 -t P2.025, P2.043,
5 (Same as setting | adjustment - g{s‘fﬁ‘n ';'t’i‘;i 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?

A 4
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
de 3 synchronous
mode operation?

Consistently set the
command response
gain (P2.089) for
each axis

response?

Requires the
bandwidth between
two levels?

Yes

nertia (weight
is known?

Y

‘ 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 with the
response? Manual mode

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
e mode Lot e estimation Manual Auto
P1.037, P2.000,
P2.004, P2.006,
P2.023, P2.024,
Gain Level . P2.025, P2.043,
1 adjustment adjustment - ;?ﬁ‘g&i 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) estimation is available for most machines. However, when the machine does not
comply with the requirements for inertia (weight) estimation, you have to set the correct inertia ratio or total

weight in P1.037.

Adjustment Inertia (weight) Parameter

P2.032 mode Mode name estimation Py— Auto
P2.000, P2.004,
P2.006, P2.023,
Gain Level : P2.024, P2.025,
2 adjustment adjustment - Fixed set value P1.037 P2.043, P2.044,
mode 2 Semi-auto of P1.037 P2.031 P2.045, P2.046,
P2.049, P2.089,
P2.098, P2.099,
P2.101, P2.102
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5.5.5 Gain adjustment mode 3

When Gain adjustment modes 1 and 2 cannot meet the requirements, try Gain adjustment

mode 3 to tune the servo system. P2.089 (Command response gain) is available for manual

adjustment in this mode. You can increase the gain value to shorten the response and settling

time for the position command. However, if you set the parameter value too high, it might cause

position overshoot and machinery vibration. This parameter is effective only when the

commands are changing, such as in the acceleration / deceleration application, and adjusting

this parameter can improve the response. However, when the two degree of freedom control
function is disabled (P2.094 [Bit 12] is set to 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.

: : Parameter
P2.032 | Adjustment mode = Mode name Inirgt?n?;vt?(l)%ht) Manual Aut
anua uto

Gain adjustment Egggg Egggg
. Tol;ile 3 ) Level P1.037 P2.024, P2.025,
3 ( Va'; ew efn adjustment - | Fixed set value P2 031 P2.043, P2.044,
ftWOd egree o | | Twodegree of P1.037 ' P2.045, P2.046,
rezfe om contro of freedom P2.089 P2.049, P2.098,
unction is P2.099, P2.101,

enabled) P2.102
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5.5.6 Gain adjustment mode 4

When P2.032 is set to 4, the setting value of P2.032 is restored to the value set before

initialization other than the default value after parameter reset (P2.008 = 10). For example,
if P2.032 is 1, P2.032 is still 1 after gain initialization (P2.032 = 4).

Original setting value of P2.032 0 1 2 3

Setting value of P2.032 after parameter reset 1 1 1 1
(P2.008 = 10)

Setting value of P2.032 after gain initialization 0 1 2 3
(P2.032 = 4)

When P2.032 is set to 4, if the notch filters are set to Manual for manual resonance suppression,

the related notch filter parameters are not reset. If the notch filters are automatically set, the

related notch filter parameters and the parameters in the following tables are reset to the default.

The default values of other related parameters are as follows.

Gain parameters

Filter and resonance suppression parameters

FEETIERD? Default Function FEETIERD? Default Function
No. No.
P1.037 6.0 Load ingrtia ratio or P1.025 100.0 Low-frquency vibration
total weight suppression frequency 1
P2 000 36 Po.sition control P1.026 0 Low-frquency yibration
gain suppression gain 1
P2.004 144 | Speed control gain P1027 | 1000 | Low-frequency vibration
suppression frequency 2
P2 006 23 Speed mtegral P1.028 0 Low-frquency y|brat|on
compensation suppression gain 2
P2.031 19 ~ Bandwidth P2.023 1000 | Notch filter 1 - frequency
response level
P2 089 23 Command . P2 024 0 Notch filter 1 - attenuation
response gain level
P2 105 11 Aultomatlc gain P2 025* 50 Resonancg suppression
adjustment level 1 low-pass filter
P2.106 | 2000 | Automaticgain P2.043 | 1000 | Notch fiter 2 - frequency
adjustment level 2
P2 044 0 Notch filter 2 - attenuation
level
P2.045 0 Notch filter 3 - frequency
P2.046 0 Notch filter 3 - attenuation
level
P2.047 1 Auto resonance suppression
mode
P2 049* 5.0 §peed detecthn filter and
jitter suppression
P2.098 1000 Notch filter 4 - frequency
P2 099 5 Notch filter 4 - attenuation
level
P2.101 100 Notch filter 5 - frequency
P2 102 0 Notch filter 5 - attenuation

level

Note: when P2.032 is set to 0 and then 4, the default settings of P2.025 and P2.049 are both 0.8.
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5.5.7 Gain adjustment mode 5

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 set the bandwidth for speed loop response

(P2.126) to adjust the servo stiffness or reduce the noise.

Inertia (weight) Parameter
estimation Manual Auto

P1.037, P2.000,
P2.004, P2.006,

P2.032 | Adjustment mode | Mode name

Gain adjustment P2.023, P2.024,

mode 5 BandWidth Real-time P2.025, P2.043,

5 (Same as setting adjustment - estimation 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

5.5.8 Gain adjustment mode 6

When the inertia (weight) cannot be successfully estimated in Gain adjustment mode 5, 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 6 to tune the servo system.

In Gain adjustment mode 6, you need to correctly set the machine inertia ratio or total weight in
P1.037 first and then adjust the bandwidth for speed loop response (P2.126). Setting P2.126

higher can increase the servo stiffness and setting P2.126 lower can reduce the noise.

Inertia (weight) Parameter
estimation Manual Auto

P2.000, P2.004,
P2.006, P2.023,

P2.032 | Adjustment mode | Mode name

Gain adjustment P2.024, P2.025,
mode 6 Bandwidth . P2.043, P2.044,
6  (Sameasseting adjustment. "X Setvale E;'ggg P2.045, P2.046,
P2-32 = 2 for the Semi-auto ’ ' P2.049, P2.089,
A2 series) P2.094, P2.098,
P2.099, P2.101,
P2.102
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5.5.9 Parameters related to gain adjustment modes
5.5.9.1 Bandwidth response level (P2.031) - stiffness adjustment

This parameter enables you to tune the servo drive in a simple and instinctive way. When the
inertia (weight) is fixed and you increase the bandwidth response level (P2.031), the servo’s
bandwidth increases as well. If resonance occurs, decrease the setting value of P2.031 by one
or two bandwidth response levels (you should adjust the bandwidth response level according to
the actual situation). For instance, if the value of P2.031 is 30, you can lower the setting to 28.
When you adjust the value of this parameter, the servo drive automatically adjusts the

corresponding gain parameters, such as P2.000 and P2.004.

Note: enabling the bandwidth response level reversion function (P2.125 [Bit 3]) is recommended when you

are adjusting the bandwidth response level (P2.031).

Servo
bandwidth
Increase the bandwidth
response level
84 Hz
&2
$3
7\
N\
26 Hz '%, P
.00
7
N
»
5 Load inertia ratio
or total weight
(P1.037)

Bandwidth response level reversion (P2.125 [Bit 3])

When the bandwidth response level reversion function is enabled (P2.125 [Bit 3] = 1), the servo
automatically sets the upper limit for the setting value of P2.031 to reduce hazards caused by
resonance.

When the bandwidth response level reversion function is enabled, resonance caused by
increasing P2.031 can be suppressed with the Notch filter. When any of the 5 sets of Notch filter
is not set, the servo automatically sets that Notch filter for resonance suppression. If the
resonance cannot be suppressed when P2.031 is increased, the servo automatically decreases
P2.031 to the level where the resonance does not occur, and then the servo sets the last set
value of P2.031 before it is decreased as the upper limit of P2.031. If requiring to further
increase P2.031, disable the bandwidth response level reversion function and the upper limit is
lifted.
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5.5.9.2 Command response gain (P2.089) - response adjustment

Use P2.089 to adjust the command response gain to improve the response to the servo
command. Increasing the gain can reduce the transient error between the position command
and command response (in acceleration and deceleration zones). That is, the setting is effective
only when the commands are changing. This parameter is available only when the two degree
of freedom control function is enabled (P2.094 [Bit 12] = 1) in Position mode. (The two degree of

freedom control function is enabled by default).

Pos;tlon Command Position Command

Command response 4 Command response
—— Command feedback —— Command feedback

» Time - » Time
Low command High command
response gain response gain

5.5.9.3 Bandwidth for speed loop response (P2.126) - bandwidth adjustment

P2.126 sets the bandwidth for the speed loop, and the corresponding position loop bandwidth
and the speed loop bandwidth are at a fixed ratio. To fine-tune the ratio between the position
bandwidth and speed bandwidth (P2.000 and P2.004) or the ratio between the proportional gain
(P2.004) and integral gain (P2.006) of the speed loop, switch the system to Manual mode for

operation.

Assuming that the bandwidth setting of P2.126 = BW, the recommended settings for the gain

parameters are as follows.
B P2.000=P2.004/4
[ ] P2.004=BW *2* 1
[ ] P2.006 = BW

m  P2.026 =BW
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5.6 Manual tuning of gain parameters

The position or speed response bandwidth is determined by the mechanical stiffness and the

application. Generally, for applications or machines that require high-speed positioning and high

precision, higher response bandwidth is required. However, increasing the response bandwidth

is likely to cause mechanical resonance. Thus, machinery with higher stiffness is used to solve

this problem. When the response bandwidth of the machine is unknown, you can gradually

increase the gain parameter values to increase the response bandwidth. Then, decrease the

gain parameter values until you hear the sound of the resonance. The following are the

descriptions of the gain adjustment parameters.

Position control gain (KPP, P2.000)

This parameter determines the response of the position control circuit. The bigger the
KPP value, the higher the bandwidth of the position loop. This lowers the following error
and position error, and shortens the settling time. However, if you set the value too high,
it can cause machine jitter or cause overshoot when positioning. The calculation of

position loop bandwidth is as follows:
. . KPP
Position loop bandwidth (Hz) = o

Speed control gain (KVP, P2.004)

This parameter determines the response of the speed control circuit. The bigger the KVP
value, the higher the bandwidth of the speed loop and the lower the following error.
However, if you set the value too high, it is likely to cause mechanical resonance. The
speed loop bandwidth must be 4 times (or more) the position loop bandwidth; otherwise,
it can cause machine jitter or cause overshoot when positioning. The calculation of
speed loop bandwidth is as follows:

(1+P1.037/10)
(1 +JL7IM)

, KVP
Speed loop bandwidth (Hz) = < o ) x

JM: motor inertia (weight); JL: load inertia (weight)

The following table illustrates the changes in position feedback when the speed loop

bandwidth is 1 time, 2 times, and 4 times the position loop bandwidth.

Speed loop bandwidth: 100 Hz Speed loop bandwidth: 100 Hz Speed loop bandwidth: 100 Hz
Position loop bandwidth: 100 Hz Position loop bandwidth: 50 Hz Position loop bandwidth: 25 Hz
Position — Position command Position — Position command Position — Position command
— Position feedback — Position feedback — Position feedback

Time Time Time
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When P1.037 (auto estimation or manually set value) is equal to the actual load inertia

ratio or weight (JL / JM), the actual speed loop bandwidth is:

. KVP
Speed loop bandwidth (Hz) = <F>

[ ] Speed integral compensation (KVI, P2.006)

The higher the KVI value, the better the elimination of the deviation. However, if you set

the value too high, it can cause machine jitter. It is advisable to set the value as follows:

KVI 1.5 x Speed loop bandwidth (Hz)

| Resonance suppression low-pass filter (NLP, P2.025)

A high load inertia ratio or total weight reduces the speed loop bandwidth. Therefore,
you must increase the KVP value to maintain the speed loop bandwidth. Increasing the
KVP value might cause mechanical resonance. Use this parameter to eliminate the
noise. The higher the value, the better the capability of reducing high-frequency noise.
However, if you set the value too high, it can cause instability in the speed control circuit

and overshoot. It is advisable to set the value as follows:

10000
6 x Speed loop bandwidth (Hz)

NLP =

] Anti-interference gain (DST, P2.026)
Use this parameter to increase the ability to resist external force and reduce overshoot
during acceleration / deceleration. The default value is 0. Adjusting this value in Manual

mode is not suggested unless it is for fine-tuning the results of auto tuning.

Note: this gain parameter is not available when the two degree of freedom control function is

enabled (P2.094 [Bit 12] = 1).

[ ] Position feed forward gain (PFG, P2.002)
This parameter can reduce the position error and shorten the settling time. However, if
you set the value too high, it might cause overshoot when positioning. When the
resolution of the pulse command is low, adjusting this parameter might cause noise. In
this case, try using P2.003, P1.008, and P1.068 to eliminate the noise.
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5.6.1 Flowchart of manual tuning in Speed mode

Inertia (weight)
estimation

Increase speed
loop bandwidth

Satisfied with Yes

the response?

esonance
occurs?

Yes
[ Refer to Sections 5.7.1 and ]
5 n

.7.2 for resonance suppressio

Resonance
eliminated?

until no resonance occurs

Adjust parameters based on
application needs
Reduce :
. Reduce speed .
transient speed Reduce noise
overshoot

Increase P2.006 Decrease Increase P2.025 and
P2.049

and P2.007 P2.006
Decrease P2.004

[ Decrease the bandwidth ]

error
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5.6.2 Flowchart of manual tuning in Position mode

J

Start

Inertia (weight)
estimation

Increase speed
loop bandwidth

[ Refer to Sections 5.7.1 and 5.7.2

for resonance suppression

1

Resonance
eliminated?

Decrease the bandwidth until
Nno resonance occurs

'

‘ Set P2.000 = P2.089 = P2.004/ 4

I‘

Satisfied with
he response?

Low-frequency

No

%

vibration during
positioning?

Refer to Section 5.7.4 for
low-frequency vibration
suppression settings

System Analysis
provides optimal
vibration elimination
ettings?2

Yes

Vibration elimination setting
with System Analysis

v

Adjust parameters based on
application needs

].7

L]

Li

Yes

-

Point-to-point positioning Contour following
Reduce | Reduce Improve the Reduce angle | (Reduce contour
overshoot || transient error response contour error in error
‘ ‘ circular motion
Adjust P2.000 Increase Adjust P1.062 Decrease
and p2.0gg | |/"eTeAse P2.002 P2.000* and P1.063 P1.008 and
Increase P1.061 and P2.089 P1.068
| S —

Note: it is advisable to set P2.004 four times (or more) the setting value of P2.000; otherwise a jitter occurs

in the corner contour.
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5.6.3 Manual tuning with ASDA-Soft

1. Select [Mode 0] Manual Mode.

2.  Click Inertia estimation.

3.  Set the bandwidth, click Gain Calculation, and the Calculation Result field on the right

shows the corresponding parameter settings according to the set speed loop bandwidth.

4, Fine-tune the values in the Calculation Result field. It is advisable to set P2.004 four times

(or more) the setting value of P2.000.

5.  After fine-tuning the parameters, click the === button to write the parameters to the

servo drive.

Note: for parameter settings of the two degree of freedom control function in Manual mode (P2.032 = 0),

refer to Section 5.7.5.3.

[ Gain Calculation[Device#01] : A3-F
[0x00] PT: Position control mode

Level adiji

P2.094.Bit12 Two dimensional control function

(®) [0] : disable two dimensional control function

(J[1] : enable two dimensional control function
Update Immediately (Set when Serva is off)

P2.032 Gain tuning Mode

1
(O [Mode 2]Level adjustment - Semi-auto
]

h 4

(@ [Mode 0]Manual Mode (Selected Mode) « (1 )
(O [Mode 1]Level adjustment - Auto

(O [Mode 3]Level adjustment - Two-degree-of-freedom

F1.037 Inertia Ratio
2.0 Inertia estimation

)

v

Bandwidth: Hz (1~1300)

Gain Calculation (3)

-
1 2 o e 50

[[1P2.125.Bit3 response upper level limited
Update Inmediately

P2.031 Frequency response level |SD

P2.089 Command responsiveness gain

25 Write

Gain Parameters Command smoothing and fittering

Calculation Result
P1.037 Load/Motor Inertia Ratio:
P2.000 Position Loop P gain:
P2.002 Position feedforward gain:
P2.004 Speed control gain:
P2.006 Speed integral compensation:
P2.025 Resonance suppression low-pass filter:
P2.026 Anti-interference gain:
P2.049 Speed detection fiter and jitter suppre

Bandwidth(Hz):
P2.047.X=1: auto resonance suppression 1 [non ~

Resonance suppresion parameters:

P2.023 Notch fitter frequency (1):  []Manual 1000
P2.024 Notch fiter attenuation level (1): 0
P2.043 Notch fiiter frequency (2):  [JmManual 1000
P2.044 Notch fiter attenuation level (2): 0
P2.045 Notch fitter frequency (2):  [JManual 1000
P2.046 Notch fiter attenuation level (3): 0
P2.008 Notch fiter frequency (4):  [JManual 1000
P2.099 Notch fiter attenuation level (4): 0
P2.101 Notch fiter frequency (5):  [JManual 1000

P2.102 Notch filter attenuation level (5)

4)

In Drive
2.0
35

80

1000 Hz(50~5000)
0 -d5(0~40)

1000 Hz(s0~5000)
0 d5(0~40)

1000 Kz(50~5000)
0 -dB(0~40)

1000 Hz(50~5000)
0 -dB(0~40)

1000 Hz(50~5000)
0 -d8(0~40)

fm
11]-

©®)

¢ [

el
Monitoring Status
Stabilizing time
0 ms

Max. overshoot
0 PUU

Max. current of the motor
102 %

Overload warning level
0%

Servo Status

Q Help
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5.7 Mechanical resonance suppression and noise elimination

When mechanical resonance occurs, it is probably because the stiffness of the control system is
too high or the response bandwidth is too great. Eliminating these two factors can improve the
situation. During the tuning process, when you gradually increase the servo response
bandwidth, the frequency at the resonance point is likely to be reached, causing noise and
vibration. In this case, use the following filters to effectively eliminate the noise and vibration and

therefore increase the response bandwidth.

Block diagram of filter setting

Position command

!

Position command - Position command - 1st set of low-frequency 2nd set of low-frequency 1st set of model-controlled 2nd set of model-controlled
moving filter - low-pass filter (| vibration suppression filter |—# vibration suppression filter —-  vibration suppression filter ~ —# vibration suppression filter
P1.068 P1.008 P1.025, P1.026 P1.027, P1.028 P1.089, P1.090, P1.091 P1.092, P1.093, P1.094
Torque Torque mode
command filter —e Current
Speed Speed mode P1.007 Current command Lyl PWM
Speed mode | ommand filter | il controller
Speed command * low-pass filter
P1.006 Speed P2.025 i
L
controller
+ Position Position mode Position / Speed
controller ¥ mode - Motor
- . ‘
1st set of 2nd set of 3rd set of 4th set of 5th set of
notch filter >  notch filter >  notch filter |  notch filter > notch filter Encoder
P2.023, P2.024 P2.043, P2.044 P2.045, P2.046 P2.098, P2.099 P2.101, P2.102

Speed detection filter Speed
P2.049 observer
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5.7.1 Notch filter
5.7.1.1 Function restriction

1. The Notch filter frequency settings (P2.023, P2.043, P2.045, P2.098, and P2.101) must be
2 times (or more) the speed loop bandwidth (P2.004 / 21r), or it might lead to system
divergence.

2. Itis recommended that the notch depth (magnitude) of the resonance point should remain

at -15 to -10 dB after resonance suppression.

Note: it is recommended that you set the Analysis Type to Speed Open-loop in the System Analysis of

ASDA-Soft; the zero-crossing frequency is the speed loop bandwidth.

5.7.1.2 Function description

The servo provides 5 sets of notch filters with the frequency setting range of 50 to 5000 Hz.
Each set of notch filter supports the function of auto resonance suppression (P2.047 and
P2.048). In addition, you can suppress the resonance manually. The precautions and operation
procedure for manual resonance suppression are as follows.
B Use the System Analysis function in ASDA-Soft V6 to find the resonance frequency.
B The sudden loss of load inertia (weight) is likely to cause resonance. It is advisable to tune
the servo drive at maximum load.
If the resonance frequency is incorrectly set, the noise and vibration might be worse.
The higher the attenuation level and Q factor, the better the effect of resonance
suppression. However, if the values are set too high, it results in phase lag and causes

resonance at other frequencies.

Flowchart of manual resonance suppression:

Use the System Analysis in ASDA-Soft to
display the resonance frequency point.

}

The motor accelerates and \
decelerates alternatively. ‘

I

igh-frequency
resonance?

Yes

According to the value displayed in the
ASDA-Soft, set the resonance frequency in
P2.023 and set the initial value of P2.024 to 4.

l

Resonance
eliminated?

Constantly increase
the notch depth
(P2.024).

Complete
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5.7.1.3 Parameter descriptions

A notch filter is used to remove frequencies within a specific range. You can set the three
parameters, including frequency, attenuation level, and Q factor, for each set of notch filter.
The following describes the parameters of attenuation level (notch depth) and Q factor.

Q factor

f—]-

Attenuation
level

D

Frequency
Attenuation level of notch filter

The attenuation level of the notch filter determines the notch depth (magnitude) of the frequency
to be filtered. Properly set the attenuation level to effectively suppress the vibration. The higher
the setting value, the better the effect of resonance suppression, but the phase margin of the
system becomes smaller. When you set the value too high, the phase margin may become
insufficient, causing resonance at other frequencies.

When the attenuation level of the notch filter is set to 0, it means the filter function is disabled.

0

=
o
T

Notch depth = 10 (dB)
Notch depth = 20 (dB)
Notch depth = 40 (dB)

Magnitude [dB]
, K
o

()
o

A
S

10°
Frequency [Hz]

=
o
)

Phase [deg]

10° 10°
Frequency [Hz]
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Q factor of notch filter

The Q factor of the notch filter determines the frequency range (amount of signal) around the
specific frequency to be filtered. The higher the Q factor, the narrower the filtered frequency
band, and thus the phase margin of the system is less affected. In general, for systems with
higher inertia (weight) or lower stiffness, the Q factor at the resonance point is relatively high.

If the Q factor is set too high, the resonance cannot be completely suppressed, and it is likely to
cause resonance at the cut-off frequencies around the resonance point. In this case, set the

Q factor lower to improve the condition.

-10 b

— Qfactor=1
-15 - Q factor =5
— Q factor =10

Magnitude [dB]

-20

10? 10°

Frequency [Hz]

10° 10°

Phase [deg]
o

Frequency [Hz]
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5.7.1.4 Application example

It is advisable to perform domain-frequency analysis and time-domain analysis alternately for

comparing and monitoring the results.

Frequency-domain analysis

Draw Bode plots by setting the Analysis Type to Speed Open-loop in the System Analysis of
ASDA-Soft. The following figure shows the speed open-loop gain with resonance and (1)
indicates the resonance point. Set the frequency at the resonance point as the frequency of the
notch filter and gradually increase the attenuation level (magnitude) of the notch filter in the
corresponding parameter. When increasing the notch depth, you can set the Analysis Type to
Speed Open-loop in the System Analysis* to check if the resonance point is neutralized. If the
notch depth is too shallow, resonance might occur in the system again. If the notch depth is too
deep, the phase margin of the system will be sacrificed, making it difficult to increase the
bandwidth afterwards. It is recommended that the notch depth (magnitude) of the resonance

point should remain at -15 to -10 dB after resonance suppression.

Note: when the frequency setting is lower than 100 Hz, it is advisable to select the check box for Enable
Low Frequency Analysis in the System Analysis of ASDA-Soft. If the check box is not selected, the
zero-crossing frequency might not be correctly detected or the low-frequency resonance point might be

ignored or regarded as noise.

Gain I/‘/(1) Gain (52) Gain /'/ (3)
I ow i + I P2.024W -_ T
B

1
1
1
1
BW 1

\/\r\frzrequency
1

(1) Resonance point; (2) Notch filter; (3) Resonance point after resonance suppression

F'requency P2.023 IErequency
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Time-domain analysis

1. Execute the Scope function in ASDA-Soft and select Motor Current: Percentage [%)] for
the channel.

2. Click Run, and the scope collects the current data when the motor is operating.

3. Click Stop, and the operation status of the motor is displayed in the software interface.

4. Select the check box for FFT Display, then left-click and drag the mouse to select the area

with data displayed, and the spectrum appears on the screen.

B Scope [ASDA-A3] Station:l (=0
@ af@-EBEV 8F|@ 8| [ Erun ||| [<udksetp- <) [ _add | |
% B3 y

Condition | Properties

- [N SRR S SR B . Stop Condition
| H | Enable Stop Condition
Channel Condition

B ] ena | ox] vorme = |[T]32bit | ] CH2) [ e 336it | [CJCH3) () Norme 326t [C]CHA| (Dx] Norm:

Motor Current : Percentage [3 »|  Com PUL] Feedback Position [PUU] Command Position [PUL]

Data : 0.0 Data : 50081 Data : 26339 Data : [
Rl val Rl val SoooopiECRCH e

Firmware Version: ¥0.53.03.13
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According to the spectrum, we can find two resonance points at the frequencies of 1015 Hz and

2890 Hz. In the following figure, P2.047.X is set to 1 or 2 for the servo to automatically fill in the

resonance suppression parameters. To set the resonance points for manual resonance

suppression, select the check box for Manual under the specific set of notch filter, and then the

corresponding bit of P2.047.Y or P2.047.Z is automatically set to 1. In this case, you can

manually set the resonance suppression parameters.

FFT: 4006 Poines. W W

HEH/RRe000

CHL:Motz

ot
a

" 0K 1

Relevant parameter

Notch Filter

Width
]
0dB

I Motch Filter [ASDA-A3] Station:1

e

J

l wirite Selected Item ] [ wirite All Parameters ] [ Read Al Parameters
MNotch Filter 1 MNotch Filter 2
[T mManual [T Manual

P2.023 Resonance Frequency
2890 Hz

P2.024 Resonance Depth

H ’ Depth
13 -dB

Frequency

Motch Filter 3
[T Manual
P2.045 Resonance Frequency
1000
P2.046 Resonance Depth
o
P2.097 Resonance Width
3

P2.095 Resonance Width
5

Motch Filter 4
[T mManual
P2.098 Resonance Frequency
Hz 1000 Hz
P2.039 Resonance Depth
-dB o -dB
P2.100 Resonance Width
5

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

P2.043 Resonance Frequency
1015
P2.044 Resonance Depth
10
P2.096 Resonance Width
5

Motch Filter 5
[ Manual
P2.101 Resonance Frequency
1000
P2.102 Resonance Depth
o
P2.103 Resonance Width
5

Hz

Hz

Parameter Function
P2.023 Notch filter 1 - frequency
P2.024 Notch filter 1 - attenuation level
P2.043 Notch filter 2 - frequency
P2.044 Notch filter 2 - attenuation level
P2.045 Notch filter 3 - frequency
P2.046 Notch filter 3 - attenuation level
P2.047 Auto resonance suppression mode
P2.048 Auto resonance detection level
P2.095 Notch filter 1 - Q factor
P2.096 Notch filter 2 - Q factor
P2.097 Notch filter 3 - Q factor
P2.098 Notch filter 4 - frequency
P2.099 Notch filter 4 - attenuation level
P2.100 Notch filter 4 - Q factor
P2.101 Notch filter 5 - frequency
P2.102 Notch filter 5 - attenuation level
P2.103 Notch filter 5 - Q factor
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5.7.2 Resonance suppression low-pass filter
5.7.2.1 Function restriction

It is recommended that the filter bandwidth (1000 / P2.025) should be 8 times (or more) the
speed loop bandwidth (P2.004 / 2).

Note: it is recommended that you set the Analysis Type to Speed Open-loop in the System Analysis of

ASDA-Soft; the zero-crossing frequency is the speed loop bandwidth.

5.7.2.2 Function description

The current command generated in the speed loop is filtered by the resonance suppression
low-pass filter, which reduces the interference of high-frequency resonance or noise to current
control. Since the filter causes a delay in the current command, when increasing the servo
response bandwidth, you must set the time constant for the low-pass filter (P2.025) smaller.

However, it causes greater noise during motor operation.

5.7.2.3 Application example

Draw Bode plots by setting the Analysis Type to Speed Open-loop in the System Analysis of
ASDA-Soft. When there is more than one resonance point and the distance between each is
small, it is advisable to use the resonance suppression low-pass filter to suppress the
resonance occurring at the resonance points within a specified range.

If the resonance frequency is known, the Notch filter works better than the resonance suppression
low-pass filter for resonance suppression. If the spectrum displays multiple resonance points
which are intensively distributed, or the resonance frequency drifts significantly with time or due to
other causes, use the resonance suppression low-pass filter instead.

When P2.025 is gradually increased, the filter bandwidth becomes smaller. Although resonance
does not occur in this condition, the servo response is slower and the phase margin is reduced.
If the ratio between the filter bandwidth (1000 / P2.025) and speed loop bandwidth (P2.004 / 21T)

is too small, the system becomes unstable.
(1) (3)

Gain Gain Gain /‘/
4 t @ ,

i

1

o BW 1

Frequency -3d8 \\ I;requency ‘ 1

" 1

(1) Resonance point;

Frequency

(2) Resonance suppression low-pass filter (Cut-off frequency of low-pass filter = 1000 / P2.025 Hz);
(3) Resonance point after resonance suppression
Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter ‘ Function

P2.025 ‘ Resonance suppression low-pass filter
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5.7.3 Speed detection filter
5.7.3.1 Function restriction

It is recommended that the filter bandwidth (1000 / P2.049) should be 8 times (or more) the
speed loop bandwidth (P2.004 / 2).

Note: it is recommended that you set the Analysis Type to Speed Open-loop in the System Analysis of

ASDA-Soft; the zero-crossing frequency is the speed loop bandwidth.

5.7.3.2 Function description

When the motor speed is unstable, use this function to reduce the jitter in the motor speed. You
can obtain the speed information after the position feedback signal from the encoder is processed
by the speed observer. You can use the Scope function of ASDA-Soft to monitor the speed signal
processed by the speed detection filter by setting the channel to Motor speed: real-time [rpm].

Note: set the channel to Motor speed: real-time [mm/s] for monitoring the speed of linear motors.

Position command

l

Filter

Low-frequency

vibration Current
suppression filter controller > PWM
+3 Position ) ) I
> - >
. A)—» controller ] Speed controller Low-pass filter Notch filter > Motor
Encoder
ASDA-Soft -
Motor speed: real-time [rpm] Speed detection
or filter «— Speed observer
Motor speed: real-time [mm/s] P2.049

You can set P2.084.U to select the speed observer.

P2.084.U Speed observer Filter bandwidth Applicable range

0 Speed observer 1 1000/ P2.049 Available for high resolution encoders.

The bandwidth cannot Available for encoders or linear scales

1 Speed observer 2 be adjusted. with low res_olution,_such as rotary
encoders with the single-turn resolution
smaller than 40000 pulse/rev used in
low speed (< 100 rpm) application, or

2 Speed observer 3 1000 / P2.049 linear encoders with the resolution

greater than 5 pm/pulse.
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5.7.3.3 Application example

The following figure illustrates the difference between setting P2.049 to 0.8 and 10.8 when the
speed observer 1 is used (P2.084.U = 0). You need to select a suitable speed observer for

different installation methods for mechanical parts or different motors and then verify if the

results meet the requirements.

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.049 Speed detection filter and jitter suppression
P2.084 Special function for low resolution motor
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5.7.4 Low-frequency vibration suppression filter
5.7.4.1 Function restriction

1. Setthe control mode (P1.001.YX) to Position mode (PT or PR).
2. Frequency range: 1.0 Hz to 100.0 Hz.
3. If the low-frequency vibration suppression function and the vibration elimination function are

enabled simultaneously, the system response becomes slower.

5.7.4.2 Function description

The low-frequency vibration suppression filter is also called position command notch filter. The
low-frequency vibration suppression function filters the frequencies causing mechanical
vibration but delays the system response time.

If the machine stiffness is insufficient, mechanical vibration persists even when the motor stops
after the positioning command is complete. The low-frequency vibration suppression function
can reduce the mechanical vibration. The suppression range is between 1.0 Hz and 100.0 Hz.
The servo provides both manual and auto settings for the function of low-frequency vibration
suppression. During the auto tuning process, the auto low-frequency vibration suppression

function is enabled and properly set.

Auto setting:

If you have difficulty finding the frequency, enable the auto low-frequency vibration suppression
function to automatically search for the vibration frequency.

If you set P1.029 to 1, the system automatically disables the auto low-frequency vibration
suppression function (P1.026 and P1.028 are set to 0) and starts to search for the frequency
which causes low-frequency vibration. When the detected frequency remains at the same level,
the system automatically changes the settings in the following order.

1. Automatically resets P1.029 to 0.

2. Sets P1.025 as the first set of frequency and P1.026 to 1.

3. Sets P1.027 as the second set of frequency and P1.028 to 1.

When P1.029 is automatically reset to 0, but the low-frequency vibration persists, check if
P1.026 or P1.028 is enabled automatically. If the values of P1.026 and P1.028 are both 0, it
means no frequency is detected. Lower the value of P1.030 (Low-frequency vibration detection)
and set P1.029 to 1 to search for the vibration frequency again. P1.030 sets the detection range
for the peak-to-peak amplitude of low-frequency vibration. When the frequency is not detected,
it is probably because the setting value of P1.030 is higher than the vibration of the machine. If
so, it is suggested that you decrease the value of P1.030. Note that if the value is set too small,
the system might mistakenly regard noise as the low-frequency vibration. In this case, you can
use the Scope function of ASDA-Soft and set the channel to Position error (pulse) to observe

the peak-to-peak amplitude of the signal during position for setting P1.030.
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Flowchart of auto low-frequency vibration suppression:

Repeatedly
execute
positioning

Vibration occurs
during positioning?

Set P1.029t0 1 |-

Decrease the Increase the
value of P1.030 *1 value of P1.030%2

A

Yes Yes

Is P1.029 No
setto 0?

Vibration
reduced?

Are P1.026 and
P1.028 setto 0?

Set P1.029to 0

Y

- Complete

Note:

1. When the values of P1.026 and P1.028 are both 0, it means no frequency is detected. It is probably
because P1.030 (Low-frequency vibration detection) is set too high so that the low-frequency vibration
is not detected.

2. When the value of P1.026 or P1.028 is greater than 0, but the vibration persists, it is probably because
P1.030 is set too low, causing the system to mistakenly regard minor frequency or noise as the low-

frequency vibration.

Manual setting:

When the auto suppression procedure is complete, but the vibration persists, you can manually
set P1.025 or P1.027 to suppress the vibration if you have identified the vibration frequency.
There are two sets of low-frequency vibration suppression parameters: one is parameters
P1.025 - P1.026 and the other is parameters P1.027 - P1.028. You can use these two sets of
parameters to reduce two different low-frequency vibrations. Use P1.025 and P1.027 to set the
frequencies for low-frequency vibration suppression. The filter function works only when the
parameter setting is close to the actual vibration frequency. Use P1.026 and P1.028 to set the
response after frequency filtering. The bigger the values of P1.026 and P1.028, the better the
response. However, if you set the values too high, the motor might not operate smoothly. The

default values of P1.026 and P1.028 are 0, which means the two filters are disabled by default.
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5.7.4.3 Application example

During position settling, if a vibration with the frequency lower than 100 Hz (not the
high-frequency noise when the motor is moving) occurs and it is difficult to identify the frequency
with the System Analysis function, use the low-frequency vibration suppression function to
suppress the vibration caused by the specific frequency. Setting the low-frequency vibration
suppression filter makes the system more stable but lowers the response. When the frequency
setting is the same for the two sets of low-frequency vibration suppression filter, the effect of
vibration suppression is doubled.

If the frequency of the low-frequency vibration in the system varies during the operation, such
as in the long-distance belt drive system, the vibration frequency may be different at two

positioning points. In this case, set two sets of low-frequency vibration suppression individually.

Feedback
Position position
c & Lowi 1. SetP1.025 and P1.026.
omman ow-frequency _
position vibration cycle P1.025=1/T
T, P1.026=1
LN
T <
Time
Feedback
Position] | _ position 2. If the vibration is smaller but not completely
eliminated, you can set another set of
Command_| low-frequency vibration suppression with the
position Low-frequency same frequency. The effect of vibration
vibration cycle . .
T suppression is doubled.
-
P1.027 = 1/T
———> P1.028=1
Time
Position Feedback position
B after low-frequency 3. Ifthe vibration is completely eliminated but the
Command vibration suppression response is too slow, gradually increase
position P1.026.
P1.026 =2
—>
Time

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.025 Low-frequency vibration suppression frequency 1
P1.026 Low-frequency vibration suppression gain 1
P1.027 Low-frequency vibration suppression frequency 2
P1.028 Low-frequency vibration suppression gain 2
P1.029 Auto low-frequency vibration suppression mode
P1.030 Low-frequency vibration detection
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5.7.5 Model-controlled vibration suppression filter

The idea of model-following control is to build a virtual model of the real physical system in the
servo drive in digital format. The virtual model processes the position command planned by the
user and generates an optimized position command. At the same time, the model designs
optimized position feed forward and speed feed forward, so the feedback system follows the
optimized position command, achieving the expected response. If the response designed by the

system does not meet your requirements, fine-tune the parameters P2.091 and P2.092.

Position command | P2.089 | Vibration suppression
’| P2.090 "| model in the system
Optimized
command
N v v

‘I‘

ty Position Speed Motor ‘m
3 controller + controller + arts

Motor speed

Motor position
N

Position
feedback

5.7.5.1 Restrictions of the two degree of freedom control function

Setting P2.094 [Bit 12] to 1 enables the two degree of freedom control mode, but you need to
note for the following restrictions.

1. Set the control mode (P1.001.YX) to Position mode (PT or PR).

2. Set the load inertia ratio or total weight (P1.037) correctly when using this function.

3. The setting of anti-interference gain (P2.026) is invalid when this function is used.
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5.7.5.2 Function description of two degree of freedom control function

When the two degree of freedom control function is enabled (P2.094 [Bit 12] = 1), set P2.000
and P2.089 for better position response.

Set P2.089 to adjust how well the command response follows the command. Setting P2.089
higher can reduce the transient error between the position command and command response,
but the error between the command response and feedback does not change. Thus, P2.089 is
valid only when the position command changes. To reduce the difference between the
command response and feedback, or to reduce the position jitter when the motor stops, adjust

P2.000 or other control gain parameters.

Command Position feedback
--------------------- Command response Original gain setting
Position Position Position

Command
response not

Command
response not

changed changed

. ~ Time Time Time
Orlglna_tl gain P2.000 = 40 P2.000 = 50

setting

Command Position feedback
..................... Command response Original gain setting
Position Position Position
AR
Error not changed; Error not changed,;
better response better response

Oriainal Time Time Time

riginal _ _

gain setting P2.089 =40 P2.089 =50

Setting P2.090 (Two degree of freedom mode - anti interference gain) can adjust the position
settling waveform but does not change the command response time. Setting P2.090 to a
smaller value lowers the response after the command is complete but reduces the position

feedback overshoot.

N Feedback position
Position & when P2.090 = 0.85

Feedback position
when P2.090=0.5

Time
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5.7.5.3 Application example of two degree of freedom control function

This section describes the parameter settings when the two degree of freedom control function

is used in Manual Mode (P2.032 = 0). Refer to the following steps.

A Gain Calculation[Device#01] : A3-F
[0x01] PR: Position control mode

Level adjt i

= [ =1 ]
Gain Parameters  Command smoothing and fittering
Monitoring Status

Update Immediately (Set when Servo is off)
P2.032 Gain tuning Mode
® [Mode 0]Manual Mode (Selected Mode)
(O [Mode 1]Level adjustment - Auto

[ ]
(O [Mode 2]Level adjustment - Semi-auto
Ol ]

P1.037 Inertia Ratio

Inertia estimation

v
Bandwidth: Hz (1~1300)

Gain Calculation

P2.094.Bit12 Two dimensional control function

(C)1[0] : disable two dimensional contral function
@®[1] : enable two dimensional control function

e

Mode 3]Level adjustment - Two-degree-of-freedom

Calculation Result In Drive
P1.037 Load/Motor Tnertia Ratio: 20 SELIiETE
P2.000 Position Loop P gain: 35 g &
. P2.002 Posttion feedforward gain: 1] Max. overshoot
P2.004 Speed control gain: 500 0 pUL

P2.006 Speed integral compensation:
Max. current of the motor
P2.025 Resonance suppression low-pass filter:
0 %

Jel ELLLL

P2.049 Speed detection fiter and jitter suppre 1.0 Overload waming level
P2.089 Command responsivenass gain 25 0%
Bandwidth(Hz): 80

Servo Status

P2.031 Frequency response level

b

< 19| >

Update Immediately

50

50

[JP2.125.Bit3 respanse upper level limited

P2.089 Command responsivenass gain

25 Write

P2.047.X=1: auto resonance suppression 1 [non
Resonance suppresion parameters:
P2.023 Notch fiter frequency (1):  [Jmanual 1000 1000 Hz(50~5000)
P2.024 Notch fiter attenuation level (1): 0 0 dB(D~40)
P2.043 Notch fiter frequency (2):  [Jmanual 1000 1000 Hz(50~5000)
P2.044 Notch fiter attenuation level (2): 0 0 -dB(0~40)
P2.045 Notch fiter frequency (3):  [Jmanual 1000 1000 Hz(50~5000)
P2.046 Notch fiter attenuation level (3): 0 0 -dB(0~40)
P2.098 Notch fiter frequency (4% [Jmanual 1000 1000 Hz(50~5000)
P2.099 Notch fiter attenuation level (4): 0 0 -dB(0~40)
P2.101 Notch fiter frequency (5):  [Jmanual 1000 1000 Hz(50~5000)
P2.102 Notch fiter attenuation level (5} 0 0 -dB(0~40)
@ Help

Switch the servo status to Servo ON and then start tuning. Change the parameter settings and

at the same time use the Scope function to verify if the settings meet the requirements. It is

advisable to increase the bandwidth gradually. To adjust the bandwidth significantly, enable the

auto resonance suppression function (P2.047.X # 0), set P2.047.Y and P2.047.Z to auto mode,

and do not set the corresponding resonance parameters.

1. Increase the setting values of P2.000 and P2.089 while maintaining the ratio of P2.000 to

P2.089 at approximately 1:1.

2. When the mechanical parts start to vibrate or generate high-frequency sounds, stop

increasing P2.000 and decrease P2.000 until the mechanical parts are stable.

3. Toincrease the servo response, setting P2.089 higher to reduce the transient error of

command response, but the position overshoot becomes greater. It is recommended that

the setting value of P2.089 should be no more than two times the setting value of P2.000.

4. To fine-tune the positioning behavior, you can adjust P2.090.

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.000 Position control gain
P2.089 Command response gain
P2.090 Two degree of freedom mode - anti-interference gain
P2.091 Two degree of freedom mode - position feed forward gain
P2.092 Two degree of freedom mode - speed feed forward gain
P2.094 Special bit register 3 (enable the two degree of freedom control function)
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5.7.5.4 Restrictions of vibration elimination

1. The two degree of freedom control function must be enabled (P2.094 [Bit 12] = 1).

2. Frequency range: 1.0 Hz to 400.0 Hz.

3. You can enable two sets of vibration elimination function simultaneously for A3-E and A3-F
models, while you can enable only one set of vibration elimination function for A3-M and A3-L

models.

5.7.5.5 Function description of vibration elimination

The vibration elimination function uses a special algorithm, which can eliminate the vibration in
the machine endpoint without slowing down the system response. This function is automatically
set during the One Touch Tuning process, or you can set this function in the System Analysis
window of ASDA-Soft.

The vibration elimination function builds the flexible mechanical vibration model in the servo
drive under the two degree of freedom control mode, so you need to enable the two degree of
freedom control function before using the vibration elimination function. When the connection
between mechanical parts is not rigid enough, the response between the motor endpoint and
the machine endpoint is not consistent, resulting the condition where the motor has stopped but
the machine endpoint still vibrates. As for this condition, you can use the System Analysis
function in ASDA-Soft to provide optimal settings for the vibration elimination parameters, and
set P2.097 [Bit 8] and [Bit 9] to enable one or two sets of the vibration elimination function. After
the vibration elimination function is enabled, the servo adjusts the motor command according to
the internal model. When you monitor the motor position feedback in the scope, there might be

a jitter, but the machine endpoint is stable when settling.

Vibration elimination not enabled Vibration elimination enabled
. = Motor endpoint " = Motor endpoint
Position . : Position ) _
==== Machine endpoint ==== Machine endpoint
Time Time
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5.7.5.6 Application example of vibration elimination

1. Start ASDA-Soft and enter the System Analysis function window.

2. Select the check box for Enable Low Frequency Analysis and select [2]: System Module
for the Analysis Type, and then click Run to start analyzing.

3. After the analysis is complete, go to the Vibration Elimination tab and click the radio button

of Enable to enable the vibration elimination function. Then, click Write to Servo to

complete the procedure.

A System Analysis[Device®#01] - A3-F EI@
lwm | & | @
Enable Low Frequency Ang| Run ‘ ‘ I Analysis Type: [7]: System Module VI Rated Curr'gn!:‘
Bode ‘
Parameters Data  Vibration Eimination  System Diagnosis Chart

Group 1

() Disable

(®) Enable

Lower frequency Higher frequency
[14.038 | [18.172 |
dB of dB of higher frequency
f

|17.95 | [34.083 |
Group 2

() Disable

(@) Enable

Lower frequency Higher frequency
[283677 | [ms022 ]

dB of lower frequency  dB of higher frequency
[z5715 ] [s:725 |

Write to Servo

B[] A-Line : Analysis Data 6.4 Hz -71 Deg 34.21 dB

[ B-Line : Compare Data 6.4 Hz 71| Deg 34.21| gg

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P2.094 Special bit register 3 (enable the two degree of freedom control function)
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5.7.6 Position command filter
5.7.6.1 Function restriction

Set the control mode (P1.001.YX) to Position mode (PT or PR).

5.7.6.2 Function description

If the position command changes too drastically, the speed command or current command may
become saturated, causing the machine unable to operate according to the expected response.
If the resolution of a pulse command is low, it may cause unexpected machine vibration.

Adjusting the position command filter can improve the previous two conditions. It is advisable to

use the position command filter with P1.008 and P1.068.

Position command - smoothing constant (low-pass filter) (P1.008)
After the position command is processed with the first-order low-pass filter, the unwanted

high-frequency response or noise is attenuated, and the command becomes smoother.

Position command

Position —  before filtering
Position command
Target after filtering
position*0.998
Target
position*0.002

\ /4 = Time

Time constant set in P1.008

Position command - moving filter (P1.068)
This function distributes the position commands evenly within the set time. When the resolution
of the position command is low, using the filter function of P1.068 is recommended. If you use

P1.008, it will cause drastic speed changes.

Position command
before filtering
Position command
after filtering

Position —

—

4? ‘7’ Time

Time constant set in P1.068
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5.7.6.3 Application example

When the resolution of the position command is low (for example, the command resolution is
lower than 10000 pulse/rev), using the position command filter reduces the jitter in the

command feedback caused by low resolution.

e== (Original position command
Position command after filtered
by P1.008 and P1.068
Position command after filtered
Position by P1.068
__ Position command after filtered
by P1.008

/

Time
Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.008 Position command - smoothing constant (low-pass filter)
P1.068 Position command - moving filter
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5.7.7 Speed command filter
5.7.7.1 Function restriction

Set the control mode (P1.001.YX) to Speed mode (S or Sz).

5.7.7.2 Function description

After the speed command is processed with the first-order low-pass filter, the unwanted

high-frequency response or noise is attenuated, and the command becomes smoother.
Speed command
before filtering

Speed - Speed command
after filtering

Target
speed*0.998

Time
\ Time constant
setin P1.006

5.7.7.3 Application example

When the position control circuit of the machine is built in the controller, the servo is in analog
Speed mode (S) and receives the external analog voltage speed command issued by the
controller. To reduce the analog voltage noise, which can be detected by setting the channel to
Speed command: Voltage [Volt] in the Scope function of ASDA-Soft, increase the setting
value of P1.006. However, if the filter time is set too long, the position control response of the
controller becomes slower. If desiring to keep the position control response stable, set the filter

bandwidth 8 times (or more) the position bandwidth of the controller.

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.006 Speed command - smoothing constant (low-pass filter)
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5.7.8 Torque command filter
5.7.8.1 Function restriction

Set the control mode (P1.001.YX) to Torque mode (T or Tz).

5.7.8.2 Function description

After the torque command is processed with the first-order low-pass filter, the unwanted

high-frequency response or noise is attenuated, and the command becomes smoother.

Torque command
before filtering

Torque Torque command
- after filtering
Target
torque*0.998
> Time
\ Time constant
setin P1.007

5.7.8.3 Application example

When the servo is in analog Torque mode (T) to perform force control (such as tension or
pressure control), the command value is usually a constant which changes slowly. Since the
bandwidth of the servo current loop is much higher than that of the position loop and speed
loop, it is highly responsive but is subject to noise interference. Properly adjust P1.007 to

reduce the high-frequency noise and increase the control accuracy.

Relevant parameter

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.007 Torque command - smoothing constant (low-pass filter)
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5.8 Application function adjustment
5.8.1 Adjusting position error in constant speed zone
5.8.1.1 Function restriction

1. When using P2.002 and P2.003, set P1.001.YX control mode to Position (PT, PR).
2. When using P2.007, you must set P1.001.YX control mode to Position or Speed (PT, PR, S,
Sz).

5.8.1.2 Function description

In Position mode, this function uses the Position command to calculate an ideal speed value
and applies this value to the Speed command. This function reduces the position error in the
constant speed zone during position control. Therefore, you can use this function to shorten the

settling time or reduce the following error.

Differentiator —»| P2.002
Position
command .
—— Position

+ controller

Speed
controller

Position Speed
feedback feedback

Position feed forward gain (P2.002)

This parameter converts the difference of the position command changes into an ideal speed
value and applies this value to the Speed command. The higher the value of P2.002, the
smaller the error in the constant speed zone, thus reducing the error when the system performs
dynamic following. When this parameter is set to 100, it completely eliminates the position error
at the constant speed zone but causes a greater position overshoot. When this parameter is set

to 0, the position feed forward gain function is disabled.

Position

Speed Time

Time
L] .
ngr'g?” P2.002=0
-------- P2.002 = 50
P2.002 = 100

Time
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Position feed forward gain smoothing constant (P2.003)

The ideal speed is calculated by the position command with a differentiator, so the discontinued
noise of the position command is also magnified. The lower the position command resolution,
the more severe the noise. In this case, you can set a higher constant value to reduce the
interference from the noise. Please note that the overshoot is greater during the position settling

process if you set a higher value for the filter.

Speed feed forward gain (P2.007)

In Speed mode, this parameter calculates the ideal current using the speed command and
applies this result to the electric current command. Using this function can reduce the speed
error that occurs during uniform acceleration and deceleration. In Position mode, using this

function is not recommended because it causes a rather poor settling performance.

5.8.1.3 Application example

In the application of contour control, to reduce the geometric error caused by the servo following
error (i.e, the actual feedback radius is shorter than the command radius when circular path is
executed), you can increase the setting of P2.002. In the point-to-point positioning application,
you can also set a higher value for P2.002 to reduce the transient position error during
acceleration. However, using the position feed forward gain function is more likely to cause

position overshoot and a longer settling time.

Note: do not use P2.002 (Position feed forward gain) for applications that do not allow

overshoot, use P1.061 (Viscous friction compensation) instead.

Relevant parameter

Refer to Chapter 8 for detailed descriptions.

Parameter Function
P1.061 Viscous friction compensation
P1.062 Percentage of friction compensation
P1.063 Constant of friction compensation
P2.002 Position feed forward gain
P2.003 Position feed forward gain smoothing constant
P2.007 Speed feed forward gain
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5.8.2 Position overshoot adjustment
5.8.2.1 Function restriction

When using this function, you must set P1.001.YX (control mode) to Position or Speed (PT, PR,
S, or Sz).

5.8.2.2 Function description

The position overshoot occurred during positioning may be caused by the high value of P2.002
or a great change in the system friction. Lowering the setting of P2.002 or properly setting the
viscous friction compensation can reduce the position overshoot.

When using the viscous friction compensation (P1.061), set the percentage of friction
compensation (P1.062) to a non-zero value. Viscous friction compensation (P1.061) is the
torque compensation amount in units of 0.1%/1000 rpm (rotary motor) or 0.1%/1000 mm/s
(linear motor), which is based on the change of motor speed. When adjusting this parameter,
first setting it to 100, 200, and gradually increasing the value is recommended. Setting the value

too high may cause an increased overshoot or a longer settling time with an unchanged

overshoot.
—— P1.061=0
Position —— P1.061 = 100
—— P1.061 = 900

1
[ I
[ I
[ I
1o I
ol I
. I
o I
[ I
[ I
Ll |
1 T >
} | ; Time
I I
ol I

signalfor  ON
target position
reached
DO: 0x05 TPOS O ff
Time

5.8.2.3 Application example
For the applications that do not allow overshoot, using this function can reduce the position

overshoot; however, a high value of P1.061 can cause a longer positioning time.

Relevant parameter

Refer to Chapter 8 for detailed descriptions.

Parameter Function
P1.061 Viscous friction compensation
P1.062 Percentage of friction compensation
P2.002 Position feed forward gain
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5.8.3 Multi-axis contour control
5.8.3.1 Function restriction

1. Inthe communication mode, settings for P1.034 - P1.036, P2.068, and P1.017 for each axis
have to be consistent.
2. The two degree of freedom control function settings (P2.094 [Bit 12]) for each axis have to
be consistent.
B When the Two degree of freedom control function is enabled (P2.094 [Bit 12] = 1),
settings of P2.002, P2.089, P1.008, and P1.068 for each axis must be consistent.
B When the Two degree of freedom control function is disabled (P2.094 [Bit 12] = 0),
settings of P2.000, P2.002, P1.008, and P1.068 for each axis must be consistent.

3. Setting the same speed loop bandwidth (P2.004 / 21) for each axis is recommended.

5.8.3.2 Function description

For the application of multi-axis contour control, make sure the servo parameters among all

axes are consistent. If the response settings among each axis do not match, the contour

distorts.

1.  When the filter parameter settings (P1.008, P1.068) of each axis are inconsistent, the
response of the axis with a lower filter parameter setting goes ahead of the other axes.

2. When the position gain parameter settings (P2.000, P2.002, P2.089) of each axis are
inconsistent, the response of the axis set with a higher position gain goes ahead of the
other axes.

3.  After all axes are tuned, if their speed loop bandwidth settings (P2.004 / 217) are not
consistent but the contours remain undistorted, you can apply the position gain

parameters of the axis with the lowest bandwidth to the other axes.

Note: it is recommended that you set the Analysis Type to Speed Open-loop in the System Analysis of ASDA-Soft; the

zero-crossing frequency is the speed loop bandwidth.
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The contours in black indicate that the response settings of each axis are consistent. The

distorted contours in red and blue are generated due to the inconsistent response settings.

<
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X axis is ahead
of Y axis

X axis is ahead

. (U Operating direction 1
of Y axis

4_) Operating direction 2

<

Y

N
n

M
N

Y axis is ahead Y axis is ahead

of X axis (> Operating direction 1 of X axis 4_) Operating direction 2
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5.8.3.3 Application example

Adjusting the contour errors:
If the contour becomes unsmooth when transiting from one quadrant to another, it is caused by
insufficient friction compensation of the servo. Descriptions for manually and automatically

adjusting the friction compensation are as follows.

Manual adjustment:
Take the circular motion for example, you can gradually increase the value of P1.062 until the
quadrant protrusion disappears and the quadrant becomes concave, and then start adjusting
P1.063. On the basis of the default 100% of P1.063, the lower the value of P1.063, the sooner
the system reaches the setting of P1.062; the higher the value of P1.063, the slower the system
reaches the setting of P1.062. When the contour (error) upon quadrant transition slightly
becomes concave, you can increase the setting of P1.063 to speed up the compensation. If the
contour slightly becomes convex, reduce the setting of P1.063 to slow down the compensation.
Protrusion upon

quadrant transition of
X axis

%oving %wing % oving

direction direction direction

Protriision upon
quadrant transition of

Y axis
In?rlijgliglﬁ nt Proper friction Over fricti(_)n
compensation compensation compensation
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Auto adjustment:
The parameter for automatic friction estimation switch is P2.065 [Bit 4]. Set P2.065 [Bit 4] to 1 to
enable the automatic friction estimation. Use the controller or PR command and set a

continuous point-to-point motion (do not set the delay time) to keep the estimation performance.

Once the estimation is complete, the servo automatically sets P2.065 [Bit 4] to 0.

Start the continuous

point-to-point motion

Position
\J
Set P2.065 [Bit 4] = 1
Automatically
estimate
P1.062 and P1.063
Time
Check if Speed
P2.065 [Bit 4] =0
Yes
Stop the
point-to-point motion
Relevant parameter
Refer to Chapter 8 for detailed descriptions.
Parameter Function
P1.062 Percentage of friction compensation
P1.063 Constant of friction compensation

P2.065 [Bit 4]

Special bit register 1 (Automatic friction estimation)
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5.8.4 Gain switching
5.8.4.1 Function restriction

1. When P2.027.Xissetto 0, 1, 2, 4, 5, 6, or 8, P1.078 Gain switching delay time is not
supported.
2. When P2.027 X is set to 3 or 7, P1.078 Gain switching delay time is supported.

5.8.4.2 Function description

Increasing the gain during operation can achieve a better command following and shorter
settling time. Reducing the gain when the servo motor is in a stop state can reduce the high
frequency noise and vibration.

During the gain switching process, if the servo motor operation is not smooth, increasing the
gain switching time constant (P2.028) can smooth the gain switching process.

The servo automatically switches the relevant control parameters based on the value set for
P2.027.X (Gain switching condition); however, you need to additionally set the change rate of

the parameter (refer to the “After switching” columns in the following page).

5.8.4.3 Application example

The control mode and whether P1.078 is supported are determined by the gain switching
conditions. Refer to the following descriptions.

P2.027.X: gain switching condition

Control TS
X Condition Gain switching
mode X
delay time
0 Disable gain switching function. - -
1 Signal of gain switching (DI.GAINUP: 0x03) is on. All -
2 In Position control mode, position error is larger than P2.029. PT/PR -
3 Frequency of Position command is larger than P2.029. PT/PR Supported
4 Speed of servo motor is faster than P2.029. All -
5 Signal of gain switching (DI.GAINUP: 0x03) is off. All -
6 In Position control mode, position error is smaller than P2.029. PT/PR -
7 Frequency of Position command is smaller than P2.029. PT/PR Supported
8 Speed of servo motor is slower than P2.029. All -
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P2.027.Y: gain switching method

0: gain rate switching

1: integrator switching (switch from P controller to PI controller)

PT /PR

Before switching

After switching

Before switching

After switching

P2.000 x 100%

P2.000 x P2.001

P2.000 x 100%

P2.000 x P2.001

P2.004 x 100%

P2.004 x P2.005

P2.004 x 100%

P2.004 x 100%

P2.025 x 100%

P2.025 x P2.107

P2.025 x 100%

P2.025 x P2.107

P2.026 x 100%

P2.026 x 100%

P2.026 x 0%

P2.026 x 100%

P2.049 x 100%

P2.049 x P1.080

P2.049 x 100%

P2.049 x P1.080

S/8z

Before switching

After switching

Before switching

After switching

P2.004 x 100%

P2.004 x P2.005

P2.004 x 100%

P2.004 x 100%

P2.025 x 100%

P2.025 x P2.107

P2.025 x 100%

P2.025 x P2.107

P2.026 x 100%

P2.026 x 100%

P2.026 x 0%

P2.026 x 100%

P2.049 x 100%

P2.049 x P1.080

P2.049 x 100%

P2.049 x P1.080

When P2.027.X is setto 0, 1, 2, 4, 5, 6, or 8, the gain switching delay time (P1.078) is not

supported. P2.027.X = 4 is taken as the example in the following figure.

P2.027.X =4

P2.029

Motor speed

-P2.029

Refer to the
Before switching
column of P2.027.Y

Refer to the
Before switching  :
column of P2.027.Y }

Refer to the
After switching
column of P2.027.Y

Refer to the
After switching
column of P2.027.Y

Refer to the
i Before switching
i column of P2.027.Y
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When P2.027.X is set to 3 or 7 and P1.078 Gain switching delay time is set, the gain parameter

during the delay time is adjusted as follows.

P2.027.X =3

P2.029

P0.002 =6
Pulse command
frequency

P2.027.X =7

P2.029

P0.002 = 6
Pulse command
frequency

Gain switching
delay time

Gain switching
parameter

[—

P2.027.Y =0
P2.000 x P1.079
P2.004 x P1.079
P2.006 x 100%
P2.026 x 100%
P2.049 x 100%
P2.025 x 100%

Refer to the Before
switching column of
P2.027.Y :

2\

P1.078

P2.027.Y =1
P2.000 x P1.079
P2.004 x 100%
P2.006 x 0%
P2.026 x 0%
P2.049 x100%
P2.025 x 100%

o

i Refer to the After
i switching column of
P2.027.Y

Refer to the Before
switching column of
P2.027.Y

Refer to the Before
switching column of
P2.027.Y

Relevant parameter

Refer to Chapter 8 for detailed descriptions.

P2.027.Y =0
P2.000 x P1.079
P2.004 x P1.079
P2.006 x 100%
P2.026 x 100%
P2.049 X 100%
P2.025 x 100%

P1.078

n

P2.027.Y =1
P2.000 x P1.079
P2.004 x 100%

P2.006 x 0%

P2.026 x 0%
P2.049 x100%
P2.025 x 100%

Refer to the After
switching column of
pP2.027.Y

Parameter Function
P1.078 Gain switching delay time
P2.027 Gain switching condition and method selection
P2.028 Gain switching time constant
P2.029 Gain switching condition
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Control Mode

This chapter describes the operation of each control mode, including gain adjustment

and filters. For Position mode, you use the external pulse and commands from the

internal registers. For Speed mode and Torque mode, apart from the commands from

the internal registers, you can also control the servo drive by the analog voltage input.

In addition to the single modes, dual modes or multi-modes are also available for

meeting the application requirements.

6.1 Selecting the CONrOl MOAE «++++«++«rrerrrrrrieariiiiiea i 6-3
5.2 P OSItION MOGE -+ +xeeennrerenan ettt ettt ettt et et et et e e et et e e e naeaees 6-5
6.2.1 POSition COMMANG iN PT MOGE « -« cxrrerrerenmenanttataetatanaeaaenaenens 6-5
6.2.2 POoSition COMMANG iN PR MOGQE:««+«xrxttrtetmmmnatttttenatananaeannananens 6-6
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6.1

Selecting the control mode

This servo drive provides three basic control modes, Position, Speed, and Torque, and

communication modes. For basic operations, you can choose from Single mode, Dual mode,

and Multi-mode. The following table lists the available modes and corresponding descriptions.

Mode

Short name

Code

Description

Position mode
(Terminal block
input)

PT

00

The servo drive receives the Position command
and commands the motor to run to the target
position.

The Position commands are communicated
through the terminal block and the signal type is
pulse.

Position mode
(Internal register)

PR

01

The servo drive receives the Position command
and commands the motor to run to the target
position.

The Position commands are issued from the
internal registers (100 sets in total).

Select the register number with DI signals or
through communication.

Speed mode

02

The servo drive receives the Speed command
and commands the motor to run at the target
speed.

The Speed commands are issued from the
internal registers (3 sets in total) or by analog
voltage (-10V to +10V) which is communicated
through the external terminal block.

Select the command with DI signals.

Single
mode

Speed mode
(No analog input)

Sz

04

The servo drive receives the Speed command
and commands the motor to run at the target
speed.

The Speed commands can only be issued from
the internal registers (3 sets in total) instead of
through the external terminal block.

Select the command with DI signals.

Torque mode

03

The servo drive receives the Torque command
and commands the motor to run with the target
torque.

The Torque commands are issued from the
internal registers (3 sets in total) or by analog
voltage (-10V to +10V) which is communicated
through the external terminal block.

Select the command with DI signals.

Torque mode
(No analog input)

Tz

05

The servo drive receives the Torque command

and commands the motor to run with the target
torque.

The Torque commands can only be issued from
the internal registers (3 sets in total) instead of

through the external terminal block.

Select the command with DI signals.
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Mode Short name Code Description
PT-S 06 Switch PT and S modes with DI signals.
PT-T 07 Switch PT and T modes with DI signals.
PR-S 08 Switch PR and S modes with DI signals.
Dual mode - - -
PR-T 09 Switch PR and T modes with DI signals.
S-T 0A Switch S and T modes with DI signals.
PT-PR 0D Switch PT and PR modes with DI signals.
CANopen The dedicated communication mode for Delta’s
P 0B DVP-15MC series PLC controllers.
Communication DMCNET DMCNET mode
CANopen 0C CANopen mode
EtherCAT EtherCAT mode
. PT-PR-S OE Switch PT, PR, and S modes with DI signals.
Multi-mode - - -
PT-PR-T OF Switch PT, PR, and T modes with DI signals.
In this mode, you can define the control mode by
Second development the program written in the EzASD software. Use
P - 1x the “MODE” instruction in EzASD to switch

platform mode

between the modes of IDLE, PATH, PT, USER,
SPD, and TRQ.

Here are the steps to switch the control modes:

1. Switch the servo drive to Servo Off status. You can do this by setting DI.SON to off.

2. Set P1.001 by referring to the codes listed in the preceding table to set the control mode.

3. After setting the parameter, cycle power to the servo drive.

The following sections describe the operation of each mode, including the mode structure,

command source and selection, command processing of the command, and gain adjustment.
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6.2 Position mode

The servo drive provides two input modes for position control: external pulse (PT mode) and
internal register (PR mode). In PT mode, the servo drive receives the pulse command for
direction (motor runs forward or reverse). You can control the rotation angle of the motor with

the input pulse. The servo drive can receive pulse commands of up to 4 Mpps.

You can also accomplish position control using the internal register (PR mode) without the
external pulse command. The servo drive provides 100 command registers which you can set in
two ways. Set the 100 registers first before switching the drive to Servo On status. Then, you
can switch between commands with DI.POSO0 - DI.POS6 of CN1 or directly set the register

values through communication.

6.2.1 Position command in PT mode

The PT Position command is the pulse input from the terminal block. There are three pulse
types and each type has positive and negative logic that you can set in P1.000. Refer to

Chapter 8 for more details.

Parameter Function

P1.000 External pulse input type
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6.2.2 Position command in PR mode

The PR command source is the 100 built-in command registers, (P6.000, P6.001) - (P7.098,
P7.099). You can use DI (0x11) - DI (0x13), DI (0x1A) - DI (0x1C), and (0x1E) (POSO0 - POS6 of
CN1) to select one of the 100 sets as the Position command and trigger the command with
DI.CTRG (0x08). See the following table for more details.

ASDA-A3

Position | bhgs | poss | POs4 | POS3 | POS2 | POS1 | POSO | CTRG Corresponding
command parameter
, P6.000

Homing 0 0 0 0 0 0 0 1
P6.001
P6.002

PR#1 0 0 0 0 0 0 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 '
P7.001
P7.098

PR#99 1 1 0 0 0 1 1 '
P7.009

Status of POSO0 - POS6: 0 means that Dl is off (the circuit is open); 1 means that Dl is on (the

circuit is closed).

CTRGf: indicates the moment the Dl is switched from off to on.

The absolute type and incremental type position registers are used to control the operation
process. You can easily complete a periodic motor operation according to the preceding table.
For example, assume the Position command PR#1 is 10 turns and PR#2 is 20 turns. PR#1 is
issued first and PR#2 comes second. The following diagrams show the difference between

absolute and incremental positioning.

Absolute type Incremental type
A
/ 20 turns
- 20 turns - S Y ____
A A
10 turns 10 turns
h 4 A v
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6.2.3 Control structure of Position mode

The following diagram shows the basic control structure of Position mode.

Position command

}

Position
command
processing unit

:

<

Y

Position control unit

Speed loop

Currentloop

\i

\i

Motor

For better control, the pulse signals are processed by the Position command processing unit.

The structure is shown in the following diagram.

CTRG & Command /g::c./ Delay Target
POSO-6 — source [~ timé —» time [ speed
of CN1 P6.000 ~ P5.020 - P5.040 P5.060 -
P7.099 P5.035 P5.055 P5.075
E;ﬁ;laj Pulse type
> selection > Counter
command T P1.000
‘[ DLINHP

Position command processing unit

GNUMO, GNUM1

Command
selection

—

v

1% numerator P1.044
2" numerator P2.060
3" numerator P2.061
4™ numerator P2.062

Denominator P1.045

S-curve

filter

P1.036

P1.001

—e
Moving filter
P1.068

/_> v

Low-pass filter
P1.008

v

Low-frequency
vibration
suppression 1
P1.025, P1.026

Low-frequency
vibration
suppression 2
P1.027, P1.028

The upper path is the PR mode and the lower one is the PT mode, which you can select with

P1.001. You can set the E-Gear ratio in both modes to adjust the positioning resolution.

In addition, you can use either a moving filter or a low-pass filter to smooth the command.

Refer to the next section for more details.

The Pulse Command Input Inhibit (INHP) function
In PT mode, when DI.INHP is on, the servo drive stops receiving external pulse commands and

the motor stops running. As this function is only supported by P2.017 (DI8 functional planning),
setting P2.017 to 0x45 (DI.INHP) is required.

DILINHP

Pulse

ON

OFF

command

ON
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6.2.4 S-curve filter (Position)

The S-curve filter for Position commands smoothes the motion command in PR mode. The filter
makes the speed and acceleration continuous and reduces jerking, resulting a smoother
mechanical operation. If the load inertia increases, the motor operation is influenced by friction
and inertia when the motor starts or stops rotating. Setting a larger acceleration / deceleration
constant for the S-curve (P1.036) and the acceleration / deceleration time in P5.020 - P5.035

can increase the smoothness of operation.

When the Position command source is pulse, the speed and angular acceleration are

continuous, so the S-curve filter is not necessary.

Position
T
Lo
Lo o
| Lo Lo
o )
T :l: —— L1 Time (ms)
Speed, ! | I b Fo
Lo I I Lo
b SRR
Rated speed oot ; t : ' [
I Lol
Lo b o
| | Lo o
o : | : [ Lo
ol )
: Tt 1 : t T 1 : I : Time (ms)
o | | [
Torque | | b o Lot
LN N o Pt
I I I b
VA L o Lo
— RN : : : T Time (ms)
la T
1 I Ac0-15 o | I I : | :
P1.036 P1.036 N

S-curve position and speed profiles and time setting (incremental position command)
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Position
Time (ms)
Speed Time (ms)
Rated speed
Torque
Time (ms)

S-curve position and speed profiles and time setting (decremental position command)

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.036 S-curve acceleration / deceleration constant
P5.020 - P5.035 Acceleration / deceleration times (#0 - 15)
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6.2.5 Electronic gear ratio (E-Gear ratio)

The electronic gear provides easy settings for the resolution. The resolution of the servo drive is
24-bit, which means the motor generates 16,777,216 pulses per revolution. Regardless of the
encoder resolution (17-bit, 20-bit, or 22-bit), the E-Gear ratio is set according to the 24-bit

resolution of the servo drive.

When the E-Gear ratio is 1, it generates 16,777,216 pulses per motor revolution; when you set
the ratio to 0.5, then every two pulses from the command (controller) corresponds to one pulse
for the motor. However, greater E-Gear ratio might create a sharp corner in the profile and lead
to a high jerk. To solve this problem, you can apply an S-curve acceleration / deceleration filter

or a low-pass filter.

For example, when you set the E-Gear ratio, the workpiece is moved at the speed of 1 um/pulse,

meaning the workpiece moves 1 ym per pulse.

(1) Motor; (2) Ball screw pitch: 3 mm (equals 3000 pm); WL: workpiece; WT: platform

Gear ratio Moving distance per 1 pulse command
um
E-Gear is _1 = 3000@_V x 1: 3000 (Unit: M )
not applied 1 16777216 ptlel\sle 1 16777216 pulse
um
E-Gear is _ 16777216 - 3000re_v % 16777216 =1 (Unit pm )
applied 3000 16777216 p;g\s/e 3000 pulse

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.044 E-Gear ratio - numerator N1
P1.045 E-Gear ratio - denominator M
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6.2.6 Low-pass filter

Target
position

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter

Function

P1.008

Position command - smoothing constant (low-pass filter)

6.2.7 Timing diagram of PR mode

In PR mode, the Position command is issued with the DI signals (POS0 - POS6 and CTRG) for

CN1. Refer to Section 6.2.2 for information about the DI signal and the selected register.

The timing diagrams are shown as follows.

Internal
register ‘< PR#1 >< PR#2 PR#4
(PR#0 - 99) I I I I
I I I I
I I I I
Motion : : m : /
profile ; ; x , >
(speed) I I (! I
I\ J TR
| | TR
I | /| [
—> &= 1ms I (! I
I | /| [
- POSO on off : :: :off
| off Ion Ll | off
c | POS1 [ | 1 |
xternal | off I | [~ Ton
DI POS2 | T T
A A |
CTRG . ! A
—t L :
L son  on S e |l |
! I
(| |
Set the response time with P2.009 |I I
(| |
cmd_OK off Hon I.
Internal off I on
TPOS r '
DO i |
MC OK off [ on]

Note: Cmd_OK is on when the PR command is complete; TPOS is on when the error is smaller than the

value set by P1.054; MC_OK is on when Cmd_OK and TPOS are both on.
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6.2.8 Gain adjustment of the position loop

There are two types of gain adjustment for the position loop: auto and manual.

®  Auto adjustment

The servo drive can complete the gain adjustment with the Auto Tuning function. Refer to
Chapter 5 Tuning for a detailed description.

B Manual adjustment

Before setting the position control unit, you have to set the speed control unit manually with
P2.004 and P2.006 since a speed loop is included in the position loop. Then set the position
control gain (P2.000) and position feed forward gain (P2.002).

Description of the position control gain and position feed forward gain:

1. Position control gain: the higher the gain, the larger bandwidth for the position loop response.
2. Position feed forward gain: reduces the deviation of phase delay.

Note that the position loop bandwidth should not be larger than the speed loop bandwidth.

Calculation: fp < % (fv: response bandwidth (Hz) of speed loop;

fp: response bandwidth (Hz) of position loop)
KPP=2xnxfp

Example: if the desired position bandwidth is 20 Hz, adjust KPP (P2.000) to 125. (2 x &t x
20 Hz = 125).

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.000 Position control gain
P2.002 Position feed forward gain




Control Mode

Position counter &

@

ASDA-A3
Position control unit
r-r—-—-——"""-""""-""""""""""""""""""="-""-"="-"="-"-"="-F=-F=-F-¥F"=-”-¥"¥-:F-"¥"-"""—""—""—-"—-"— 1
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! Differentiator —|  forward gain > gain smoothing |
| P2 002 constant |
| ’ P2.003 |
| |
| [
- | Position control
Position  _4 | > O > gain ° + + : Maximum
command | + P2.000 speed limit
: - Position control P1.055
| gain rate of
| change Gain switching
| P2.001 P2.027
| Speed
| command
|
|
|
|
|
|
|

When you set the value of KPP (P2.000) too high, the bandwidth for the position loop is

increased and the phase margin is reduced. Meanwhile, the rotor rotates and vibrates in the

forward and reverse directions. Then, you have to decrease the KPP value until the rotor stops

vibrating. When the external torque is too high, the low value of KPP cannot meet the demand

of reducing the position following error. In this case, increasing the position feed forward gain,

PFG (P2.002), can effectively reduce the following error.

4 KPP
A

Position

A

Position

PFG

v

v

Time

Time

The actual position profile changes from (1) to (3) with the increase in the KPP value. (4) stands

for the Position command.
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6.2.9 Low-frequency vibration suppression in Position mode

If the machine is too flexible, vibration persists even when the motor stops after the positioning
command is complete. The low-frequency vibration suppression function can reduce the
machine vibration. The suppression range is between 1.0 Hz and 100.0 Hz. You can use this

function with either auto or manual setting.

Auto settings

If you have difficulty finding the frequency, you can enable the auto low-frequency vibration

suppression function, which automatically searches for the vibration frequency.

When you set P1.029 to 1, the system disables the auto low-frequency vibration suppression
function automatically (by setting P1.026 and P1.028 to 0) and starts to search for the vibration
frequency. When the detected frequency remains at the same level, the system automatically

changes the settings as follows.

1. Sets P1.029 to 0.

2. Sets P1.025 to the first frequency and sets P1.026 to 1.

3. Sets P1.027 to the second frequency and sets P1.028 to 1.

When P1.029 is automatically reset to 0, but the low-frequency vibration persists, check if
P1.026 or P1.028 is set to 1. If either P1.026 or P1.028 is 1, increase the setting of P1.030
(Low-frequency vibration detection). If the values of P1.026 and P1.028 are both 0, it means no
frequency is detected. In this case, lower the value of P1.030 and set P1.029 to 1 to search for
the vibration frequency again. Note that when you set the detection level too low, noise might be

detected as low-frequency vibration.
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The process of automatically searching for the vibration frequency is shown in the following

flowchart.

Repeat executing
positioning

Vibration occurs
during positioning?

A

SetP1.029to 1

Vibration reduced?

SetP1.029t0 0

A4

Operation
complete

Note:

Decrease the Increase the value
value of P1.030™ of P1.030

A

Are P1.026 &

Is P1.029 setto 0?
P1.028 setto 02

1. When the values of P1.026 and P1.028 are both 0, it means that the frequency cannot be found,

probably because the detection level is set too high so that the low-frequency vibration is not detected.

2. When the value of P1.026 or P1.028 is greater than 0 and the vibration is not reduced, it is probably

because the detection level is set too low, and the system detects noise or other frequency as

low-frequency vibration.

3. When the auto suppression procedure completes, but the vibration persists, you can manually set

P1.025 or P1.027 to suppress the vibration if you have identified the low frequency.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.029 Auto low-frequency vibration suppression mode
P1.030 Low-frequency vibration detection

P1.030 sets the detection range for the peak-to-peak amplitude of low-frequency vibration.

When the frequency is not detected, it is probably because the value of P1.030 is set too high

and it exceeds the vibration range. If so, it is suggested that you decrease the value of P1.030.

Note that if the value is set too small, the system might detect noise as the low-frequency

vibration. In this case, you can use the Scope function of ASDA-Soft and set the channel to
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“Position error (pulse)” to observe the peak-to-peak amplitude of the signal during positioning
for setting P1.030.

Manual settings

There are two sets of low-frequency vibration suppression parameters: one is parameters
P1.025 - P1.026 and the other is parameters P1.027 - P1.028. You can use these two sets of
parameters to reduce two different low-frequency vibrations. Use P1.025 and P1.027 to set the
frequencies when the low-frequency vibrations occur. The suppression function works only
when the set frequency is close to the real vibration frequency. Use P1.026 and P1.028 to set
the response after frequency filtering. The greater the values of P1.026 and P1.028, the better
the response. However, if you set the values too high, the motor might not operate smoothly.
The default values of P1.026 and P1.028 are 0, which means the two filters are disabled by
default.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.025 Low-frequency vibration suppression frequency 1
P1.026 Low-frequency vibration suppression gain 1
P1.027 Low-frequency vibration suppression frequency 2
P1.028 Low-frequency vibration suppression gain 2

ASDA-A3
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6.3 Speed mode

There are two kinds of command sources: analog input and internal register (parameters).

The analog command controls the motor speed by scaled external voltage input. The command
register input controls the speed in two ways. Set different speed values in three command
registers before operation. Then, you can switch the speed settings through communication or
with DI.SPDO and DI.SPD1 of CN1. To deal with the problem of non-continuous speed when
switching registers, you can use the S-curve acceleration and deceleration filter. In a closed-
loop system, the servo drive uses gain adjustment (Manual mode or 5 gain adjustment modes)

and the integrated PI controller.

In Manual mode, you can set all the parameters, so all the auto or auxiliary functions are
disabled. In gain adjustment modes, the servo drive performs estimation of the load inertia and
allows you to tune the bandwidth as well as the responsiveness. In this case, the parameter

values you set are regarded as the default values.

6.3.1 Selecting the Speed command source

There are two types of Speed command sources: analog voltage and internal register
(parameters). Select the command source with DI signals of CN1. See the following table for

more details.

Speed DI signal of CN1
command Command source Content Range

number SPD1 SPDO
External analo Voltage difference

S ! 9 between -10V to +10V
S1 0 0 |Mode signal V_REF and 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

B Status of SPDO - SPD1: 0 means that Dl is off (the circuit is open); 1 means that Dl is on

(the circuit is closed).

B When both SPDO and SPD1 are 0, if the drive is in Sz mode, the command is 0. Thus, if
the Speed command using analog voltage is not required, you can use Sz mode to avoid
zero voltage drift. If the drive is in S mode, the command is the voltage difference between
V_REF and GND. The range of the input voltage is between -10V and +10V, and you can
adjust the corresponding speed with P1.040.

B When either one of SPD0 and SPD1 is not 0, the Speed command comes from the
internal register. The command is activated once the statuses of SPD0O and SPD1 are

switched. There is no need to use DI.CTRG for triggering.
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B The parameter setting range (internal register) is -75000 to +75000.
Rotation speed = setting value x unit (0.1 rpm). For example, if P1.009 = +30000,
then rotation speed = +30000 x 0.1 rpm = +3000 rpm

You can use the Speed command in Speed mode (S or Sz) as well as in Torque mode (T or Tz)
to set the speed limit.
6.3.2 Control structure of Speed mode

The following diagram shows the basic control structure of Speed mode.

Speed command

'

Speed
command
processing
unit
-t Speed observer
Speed control unit - Resongnce ; | Torque limit -  Current loop | Motor
suppression unit

The Speed command processing unit selects the command source (see Section 6.3.1),
including the scaling parameter (P1.040) for rotation speed and S-curve parameter for
smoothing the speed. The Speed control unit controls the gain parameters of the servo drive
and calculates the current command for the servo motor in real-time. The Resonance

suppression unit suppresses the resonance of the machine.
The structure of the Speed command processing unit is shown in the following diagram.

SPDO0 and SPDL1 signals of CN1

Register S-curve filter

P1.009 - L P1.036 l
P1.011 . nd
Co a ow-pass filter

selection P> ——
P1.001 P1.006 ?

Scaling Moving filter

AD P1.040 P1.059

Y

Analog signal

The upper path is the command from the register and the lower one is the command from the
external analog voltage, which you can select with the status of SPD0O and SPD1, and P1.001
(S or Sz). In this condition, the S-curve and low-pass filters are applied to achieve a smoother

response.
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6.3.3 Smooth Speed command

S-curve filter

During the process of acceleration or deceleration, the S-curve filter uses the three-stage
acceleration curve and creates a smoother motion profile. It avoids jerk (rapid change of
acceleration), resonance, and noise caused by abrupt speed variation. You can use the

following parameters for adjustment.
B The S-curve acceleration constant (P1.034) adjusts the slope of the change in acceleration.
B The S-curve deceleration constant (P1.035) adjusts the slope of the change in deceleration.

B The S-curve acceleration / deceleration constant (P1.036) improves the stability of the

motor when it starts and stops.

Speed
Rated Deceleration
speed [T T T T T T T T T T =~
_ _ Time
0 (ms)
Torque
0 Time
(ms)
P1.036
2

Figure 6.3.3.1 S-curve speed profile and time setting

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.034 S-curve acceleration constant
P1.035 S-curve deceleration constant
P1.036 S-curve acceleration / deceleration constant
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S-curve filter for analog commands

The Analog Speed command filter helps to stabilize the motor operation when the analog input

signal (speed) changes rapidly.

Speed (rpm) (1)

3000 —[ —|_

A
5\6

/ } } Time (sec)
7 8 \

N

0 <\

\'\3‘1

(1) Analog Speed command; (2) Motor speed

-3000

The Analog Speed command filter smoothes the analog input signal. Its time program is the
same as that of the S-curve filter for normal speed command. Also, the speed and acceleration
curves are both continuous. The preceding diagram shows the curve of the Speed command
and the motor speed when you apply the Analog Speed command filter. The slopes of the
Speed command in acceleration / deceleration are different. You can adjust the time setting

(P1.034, P1.035, and P1.036) according to the actual application to improve the performance.

Low-pass filter for speed commands

You usually use the low-pass filter to remove unwanted high-frequency response or noise so

that the speed change is smoother.

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.006 Speed command - smoothing constant (low-pass filter)

Speed command

Targetspeed F————————— —=

4
Y

I P1.006
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6.3.4 Scaling of the analog command

The Speed command is controlled by the analog voltage difference between V_REF and GND.

Use P1.040 and P1.081 to adjust the slope of the spee

d and its range. Moreover, you can use

P1.082 to modify the filter switching time between P1.040 and P1.081.

Speed command

6000 rpm |-——————— Ay
/| P1.081 = 6000
/
|
A
3000 rpm /" A P1.040 = 3000
/ |
/ |
/ [
4 |
/
/ |
-10 -5 // |
| | | | Analog voltage
: / 5 10 input (V)
| /
| 0/
| /
| /
| /
| /
| /
/
| 7/— ————— 3000 rpm
|/
o 6000 rpm

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P1.040 Maximum motor speed for analog Speed command 1
P1.081 Maximum motor speed for analog Speed command 2
P1.082 Time constant for switching between P1.040 and P1.081
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6.3.5 Timing diagram of Speed mode

S4 —
Internal
register S3 |
s2 :
|
| ’ :
External o\ / | |
analog S1 — I ' I
| | |
voltage or 0 I v v v
|
SPDO . off [ on off on
|
External SPD1 | off on
110 v
son — on

Note:

1. “off’ means that Dl is off (the circuit is open); “on” means that Dl is on (the circuit is closed).

2. When the drive is in Sz mode, the Speed command S1 = 0; when the drive is in S mode, the Speed
command S1 is the external analog voltage input.

3. In Servo On state, the command is selected according to the status of SPD0 and SPD1.
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6.3.6 Gain adjustment of the speed loop

The structure of the Speed control unit is shown in the following diagram.

Speed control unit

: Speed feed
| . . .
» Differentiator —» forward gain . .

|
| P2.007 System inertia J
! (1+P1.037)*IM
I Speed .
| .

- trol gain J + !
[— n con !

A
! ) + P2.004 O ! !
| . -
I Integrator Gain || Load inertia
| Rate of change for switching! ratio
| y speed control gain P2.027 ||_P1.037
: Speed P2.005 i n
| integral | +
| . —e
| compensation !
! P2.006 A \
| Gain !|Motor inertia
: switching ! M
: — P2.027 ! -
orque

| Current Torqug constant i q
: command reciprocal - command
! VKT | mmmmmmmmmmm e
|
| —
| Spegd detection fll_ter - Speed |
I and jitter suppression |« observer I
| P2.049
|

@

In the Speed control unit, you can adjust different gain parameters. You can adjust the gain

manually or use the 5 gain adjustment modes provided.

Manual: manually set the parameters, and all auto or auxiliary functions are disabled.

Gain adjustment mode: refer to Chapter 5 Tuning.

Manual mode

When you set P2.032 to 0, you can set the speed control gain (P2.004), speed integral

compensation (P2.006), and speed feed forward gain (P2.007).

Speed control gain: the higher the gain, the larger the bandwidth for the speed loop response.

Speed integral compensation: increasing this gain increases the low frequency rigidity and

reduces the steady-state error. However, the phase margin is smaller. Setting this gain too high

reduces the system stability.

Speed feed forward gain: reduces the deviation of phase delay.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.004 Speed control gain (KVP)
P2.006 Speed integral compensation (KVI)
P2.007 Speed feed forward gain (KVF)
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Theoretically, a stepping response can be used to explain proportional gain (KVP), integral gain

(KV1), and feed forward gain (KVF). Here, the time domain is used to illustrate the basic principle.

Time domain

The higher the KVP value, the larger
the bandwidth. The time of the speed

increase will also be shorter. However,
if the KVP value is set too high, the
phase margin is too small. The effect

is not as good as KVI for the steady-

state error but is better for the effect on

following error.

» Time

The higher the KVI value, the larger
the low-frequency gain. It shortens the
time for the steady-state error to

reduce to zero. However, it does not

significantly reduce the following error.

4 KVF

The closer the KVF value is to 1,

the more complete the forward
compensation. The following error
becomes very small. But a KVF value
that is set too high also causes

vibration.

» Time
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6.3.7 Resonance suppression unit

When resonance occurs, it is probably because the stiffness of the control system is too high or

the response bandwidth is too great. Eliminating these two factors can improve the situation.

In addition, use the low-pass filter (P2.025) and Notch filter (P2.023, P2.024, P2.043 - P2.046,

and P2.095 - P2.103) to suppress the resonance if you want the control parameters to remain

unchanged.

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function
P2.023 Notch filter 1 - frequency
P2.024 Notch filter 1 - attenuation level
P2.043 Notch filter 2 - frequency
P2.044 Notch filter 2 - attenuation level
P2.045 Notch filter 3 - frequency
P2.046 Notch filter 3 - attenuation level
P2.095 Notch filter 1 - Q factor
P2.096 Notch filter 2 - Q factor
P2.097 Notch filter 3 - Q factor
P2.098 Notch filter 4 - frequency
P2.099 Notch filter 4 - attenuation level
P2.100 Notch filter 4 - Q factor
P2.101 Notch filter 5 - frequency
P2.102 Notch filter 5 - attenuation level
P2.103 Notch filter 5 - Q factor
P2.025 Resonance suppression low-pass filter
Resonance supression unit
Differentiator |y fifﬁﬁfdfgiﬂ
P2.007 Low-pass filter detection
P2.025

P2.004, P2.006

Notch filter 1
P2.023, P2.024

Notch filter 2
P2.043, P2.044

>

Notch filter 3
P2.045, P2.046

—

Notch filter 4
P2.098, P2.099

—>

Notch filter 5
P2.101, P2.102

T

T

T

T

T

Auto resonance suppression switch and detection level setting

P2.047, P2.048

[ Speed observer ke

Speed observer €
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The servo drive provides two methods for suppressing the resonance: one is the Notch filter
and the other is the low-pass filter. See the following diagrams for the results of using these

filters.

System open-loop gain with resonance:

[ | Notch filter

Gain /\}1) Gain Gain (3)

—~

»

Resonance Frequency P2.023 Frequency Resonance Frequency
frequency frequency

(1) Resonance point; (2) Notch filter; (3) Resonance point suppressed by the Notch filter

B |ow-pass filter

Gai () Gai Gain
ain // ain a 4)

BW

Resonance Frequency Frequency Resonance ‘ Frequency
frequency frequency

(1) Resonance point; (2) Attenuation rate (-3 dB);
(3) Low-pass filter (Cutoff frequency of low-pass filter = 1000 / P2.025 Hz);

(4) Resonance point suppressed by the low-pass filter

To conclude from these two examples, if you increase the value of P2.025 from 0, the
bandwidth (BW) becomes smaller. Although it solves the problem of resonance, it also reduces

the response bandwidth and phase margin, making the system unstable.

If knowing the resonance frequency, you can suppress the resonance by using the Notch filter,
which is better than using the low-pass filter in this condition. If the resonance frequency drifts

significantly with time or due to other causes, using the Notch filter is not suggested.
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System open-loop gain with resonance:

Gain
A

» Frequency

If you increase the value of P2.025 from 0, the bandwidth (BW) becomes smaller (shown as
follows). Although it solves the problem of the resonance frequency, it also reduces the

response bandwidth and phase margin, making the system unstable.

Gain

BW

0dB \j » Frequency

If knowing the resonance frequency, you can suppress the resonance by using the Notch filter.

The frequency range of the notch filter is 50 - 5000 Hz and the suppression strength is
0 - 40 dB. If the frequency does not meet the Notch filter conditions, then using the low-pass

filter to reduce the resonance is suggested.
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6.4 Torque mode

Torque control mode (T or Tz) is suitable for torque control applications, such as printing

machines and winding machines. There are two kinds of command sources: analog input and

internal register (parameters). The analog command input uses scaled external voltage to

control the torque of the motor while the register input uses the internal parameters (P1.012 -

P1.014) as the Torque command.

6.4.1 Selecting the Torque command source

External analog voltage and internal parameters are the two Torque command sources.

Select the command source with DI signals of CN1. See the following table for more detail.

Torque DI signal of CN1
command Command source Content Range
number | TCM1 | TCMO
External analog | Voltage difference between
- 0 0 |Model " signal T_REF and GND -10Vito +10V
Tz N/A Torque command is 0 0
T2 0 1 P1.012 -500% to +500%
T3 1 0 Internal register parameter P1.013 -500% to +500%
T4 1 1 P1.014 -500% to +500%

B Status of TCMO - TCM1: 0 means that DI is off (the circuit is open); 1 means that Dl is on

(the circuit is closed).
B When both TCMO and TCM1 are O, if the drive is in Tz mode, then the command is 0.

Thus, if the Torque command using analog voltage is not required, you can use Tz mode

to avoid zero voltage drift. If the drive is in T mode, the command is the voltage difference

between T_REF and GND. The range of the input voltage is between -10V and +10V, and

you can adjust the corresponding torque with P1.041.

B When either one of TCMO or TCM1 is not 0, the Torque command comes from the internal

register. The command is activated once the statuses of TCMO and TCM1 are switched.

There is no need to use DI.CTRG for triggering.

You can use the Torque command in Torque mode (T or Tz) and Speed mode (S or Sz). When it

is in Speed mode, you can regard it as the command input for the torque limit.
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6.4.2 Control structure of Torque mode

The following diagram shows the basic control structure of Torque mode.

Torque output

Torque +
Torque Resonance Current control
d — command > . . . Motor
command . . suppression unit unit
processing unit

Current sensor [«

The Torque command processing unit selects the command source (see Section 6.4.1),
including the scaling parameter (P1.041) for rotation torque and S-curve parameter for
smoothing the torque. The current control unit controls the gain parameters of the servo drive

and calculates the current for servo motor in real-time.
The structure of Torque command processing unit is as follows:

TCMO and TCML1 signals of CN1

Register
P1.012 - P1.014
Commgnd Low-pass filter
selection

= .
P1.001 P1.007 ?
Scaling
AD P1.041
Analog
signal

The upper path is the command from the register and the lower one is the command from the
external analog voltage, which you can select with the status of TCM0 and TCM1, and P1.001
(T or Tz). Adjust the torque with the analog voltage scaling (P1.041) and smooth the response
with the low-pass filter (P1.007).

6.4.3 Smooth Torque command

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function
P1.007 Torque command - smoothing constant (low-pass filter)
A
Target
torque
Ll
! P1.007
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6.4.4 Scaling of the analog command

The Torque command is controlled by the analog voltage difference between T_REF and GND.

Use P1.041 to adjust the slope of the torque and its range.

For example:

1. If you set P1.041 to 100 and the external input voltage is 10V, the Torque command is 100%
of the rated torque.

2. If you set P1.041 to 300 and the external input voltage is 10V, the Torque command is 300%

of the rated torque.

Torque
command
300% [T~ 7
/1
7
100% [ ——— —//— Setthe slope with P1.041
/ |
/ |
"
/
1/ 700
/ // |
210 5 I [
| | ” | | Analog voltage
| . 5 10 input (V)
I 4
A4
| // //
4 /
| /
| /
| /
=== -100%
|/
| /
/
- -300%

Refer to Chapter 8 for detailed descriptions of the relevant parameter.

Parameter Function

P1.041 Maximum output for analog Torque command
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6.4.5 Timing diagram of Torque mode

T4
Internal
register T3
T :
I I
| | !
External | | '
analog T1 [~ I | I :
voltage or O : v v v
TEMO i off [ on off on
Externa | Tcm1 | off on
1/0 v
son — on

Note:

1. “off” means that Dl is off (the circuit is open); “on” means that Dl is on (the circuit is closed).

2. When the drive is in Tz mode, the Torque command T1 = 0; when the drive is in T mode, the Torque
command T1 is the external analog voltage input.

3. In Servo On state, the command is selected according to the status of TCMO and TCM1.
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6.5 Dual mode / Multi-mode

Apart from the single modes for position, speed, and torque, there are also eight dual /

multi-modes available for operation (see Section 6.1).

Mode Short name Code Description

PT-S 06 Switch PT and S modes with DI.S-P.

PT-T 07 Switch PT and T modes with DI.T-P.

Dual mode PR-S 08 Switch PR and S modes with DI.S-P.

PR-T 09 Switch PR and T modes with DI.T-P.

S-T 0A Switch S and T modes with DI.S-T.
PT-PR 0D Switch PT and PR modes with DI.PT-PR.

. PT-PR-S OE Switch PT, PR, and S modes with DI.S-P and DI.PT-PR.
Multi-mode PT-PR-T OF Switch PT, PR, and T modes with DI.T-P and DI.PT-PR.

The dual mode for Sz and Tz is not supported. To avoid occupying too many digital inputs in

dual / multi-mode, Speed and Torque modes can use the external analog voltage as the
command source to reduce the use of DI points (SPD0O, SPD1 or TCMO, TCM1). In addition,
Position mode (PT) can use the pulse input to reduce the use of DI points (POS0, POS1, POS2,
POS3, POS4, POS5, and POS6).

To refer to the tables of default DI/DO functions or to change the DI/DO functions, see Sections

3.3.2 and 3.3.4 for more information.
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6.5.1 Speed / Position dual mode

PT-S and PR-S are available in Speed / Position dual mode. The command source for PT-S
comes from the external pulse while the source for PR-S comes from the internal parameters

(P6 - P7). You can control the Speed command with the external analog voltage or the internal
parameters (P1.009 - P1.011). The switch between Speed and Position modes is controlled by
DIL.S-P (0x18). The switch between PT and PR of Position mode is controlled by DI.PT-PR (0x2B).
The following timing diagram illustrates the PR-S mode. The switch between Position and Speed

commands in PR-S mode is controlled by DI signals.

cre_ [ [ | L] |

!
S-P OFF N ON OFF
|
|
—— : ! ——
POSO - 6 invalid X! POSO - 6 valid >l< POSO - 6 invalid
I '
' [
|
SPDO - 1 valid X SPDO - 1 invalid >|< SPDO - 1 valid
Speed mode !Al Position mode I Speed mode

Figure 6.5.1.1 Speed / Position dual mode

In Speed mode (DI.S-P is off), you select the Speed command with DI.SPDO and DI.SPD1.
DIL.CTRG is invalid in this mode. When the mode is switched to Position mode (DI.S-P is on),
since the Position command has not been issued (it waits for the rising edge of DI.CTRG),

the motor stops (indicated by A in the preceding figure). The Position command is selected with
DI.POSO - DI.POS6 when the rising edge of DI.CTRG is triggered, and then the motor operates
to the specified position. When DI.S-P is off, it returns to Speed mode. Refer to the introduction

of single mode for the DI signal and the selected commands for each mode.
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6.5.2 Speed/ Torque dual mode

Speed / Torque dual mode includes only S-T mode. The command source for Speed command
can be the external analog voltage or the internal parameters (P1.009 - P1.011), which you can
select with DI.SPDO0 and DI.SPD1. Similarly, the source of the Torque command can be the
external analog voltage or the internal parameters (P1.012 - P1.014), which you can select with
DI.TCMO and DI.TCM1. The following timing diagram illustrates the S-T mode. The switch
between Speed and Torque modes is controlled by DI.S-T (0x19).

ST ON OFF | ON

| |
|

SPDO - 1 invalid SPDO - 1 valid X SPDO - 1 invalid
|
: |
|

TCMO - 1 valid K TCMO - 1 invalid X TCMO - 1 valid
|

Torque mode I Speed mode I Torque mode

Figure 6.5.2.1 Speed / Torque dual mode

In Torque mode (DI.S-T is on), you select the Torque command with DI.TCMO and DI.TCM1.
When the mode is switched to Speed mode (DI.S-T is off), you select the Speed command with
DI.SPDO0 and DI.SPD1. Then the motor operates according to the Speed command.

When DI.S-T is on, it returns to Torque mode. Refer to the introduction of single mode for the DI

signal and the selected commands for each mode.
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6.5.3 Torque / Position dual mode

Torque / Position dual mode includes PT-T and PR-T. The command source for the Position
command of PT-T comes from the external pulse while the source for the Position command of
PR-T comes from internal parameters (P6 - P7). The command source for Torque command can
be the external analog voltage or the internal parameters (P1.012 - P1.014). The switch
between Torque and Position modes is controlled by DI.T-P (0x20). The switch between PT and
PR of Position mode is controlled by DI.PT-PR (0x2B). The following timing diagram illustrates

the PR-T mode. Position and Torque commands in PR-T mode are switched with DI signals.

CTRG I N

|
T-P OFF || ON OFF
|
3 |
POSO - 6 invalid X POSO - 6 valid X POSO - 6 invalid
I '
' [
|
TCMO - 1 valid X TCMO - 1 invalid X TCMO - 1 valid
- |
Torque mode !Al Position mode ! Torgque mode

Figure 6.5.3.1 Torque / Position dual mode

In Torque mode (DI.T-P is off), you select the Torque command with DI.TCMO0 and DI.TCM1.
DI.CTRG is invalid in this mode. When the mode is switched to Position mode (DI.T-P is on),
since the Position command has not been issued (it waits for the rising edge of DI.CTRG),

the motor stops (indicated by A in the preceding figure). The Position command is selected with
DI.POSO - DI.POS6 when the rising edge of DI.CTRG is triggered, and then the motor operates
to the specified position. When DI.T-P is off, it returns to Torque mode. Refer to the introduction

of single mode for the DI signal and the selected commands for each mode.
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6.6 Others
6.6.1 Applying the speed limit

No matter the servo drive is in Position, Speed, or Torque mode, the maximum motor speed is
determined by the internal parameter (P1.055). The methods for using the Speed Limit command
and Speed command are the same. You can use either the external analog voltage or the internal

parameters (P1.009 - P1.011). Refer to Section 6.3.1 for more details.

The speed limit is applicable only in Torque mode (T) for controlling the motor's maximum
speed. If you are using the external analog voltage in Torque mode, you can use the available
DI signals to set SPD0 and SPD1 for the motor speed limit value (internal parameters). If there
is no available DI signals, use the analog voltage input for the Speed Limit command. When you
set P1.002 (disable / enable speed limit function) to 1, you enable the Speed Limit function.

The timing diagram is shown as follows.

Speed limit function disabled

(P1.002) Speed limit function enabled
(P1.002)
[
[
SPDO - 1 invalid >< SPDO - 1 valid

|
Source selection of speed limit command

6.6.2 Applying the torque limit

The methods for using the Torque Limit command and Torque command are the same. You can
use either the external analog voltage or the internal parameters (P1.012 - P1.014). Refer to
Section 6.4.1 for more details.

The torque limit is applicable in Position mode (PT and PR) or Speed mode (S) for limiting the
motor torque output. If you are using the external pulse in Position mode or using the external
analog voltage in Speed mode, you can use the available DI signals to set TCMO and TCM1 for
the torque limit command (internal parameters). If there is no available DI signals, use the
analog voltage input for the Torque limit command. When you set P1.002 (disable / enable
torque limit function) to 1, you enable the Torque Limit function. The timing diagram is shown as

follows.

Torque limit function disabled Torque limit function enabled
(P1.002) (P1.002)

|
TCMO - 1 invalid X TCMO - 1 valid

Source selection of torque limit command
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6.6.3 Analog monitoring

You can find the required voltage signal with analog monitoring. The servo drive provides two

analog channels, which wiring information is detailed in Chapter 3

Refer to Chapter 8 for detailed descriptions of the relevant parameters.

Parameter Function

P0.003 Analog output monitoring

P1.003 Encoder pulse output polarity

P1.004 MON1 analog monitor output proportion

P1.005 MONZ2 analog monitor output proportion

P4.020 Analog monitor output (Ch1) - offset compensation value

P4.021 Analog monitor output (Ch2) - offset compensation value
Example:

To specify a motor speed of 1,000 rpm, which corresponds to analog voltage output of 8V with

the maximum speed of 5,000 rpm, the setting is as follows:

P1.004 = Required speed %x100% = 1000 rpm

X o/ — 0
Maximum speed 5000 rpm 100% = 20%

You can calculate the voltage output corresponding to the current motor speed with the

following formula.

Motor speed MON1 analog monitoring output

= __Lurrentspeed o = _300rpm__ o =
300 rpm MON1 =8V x Maximum spocd <20 x100% = 8V x 5000 pme x100% = 2.4V

x
100 100

0PI x100% = 7.2V

100 5000 rpm><55

Current speed

900 rpm MON1 = 8V x —rentspeed_— 100% = 8V x

Maximum speed x

Voltage drift:

When voltage drift occurs, the voltage level defined as zero voltage is different from the set zero
point. To fix this problem, you can use DOF1 (P4.020) and DOF2 (P4.021) to calibrate the
voltage output offset. The voltage level for analog monitoring output is +8V. If the output voltage
exceeds the range, it is limited within £8V. The resolution is approximately 10 bits, which is
equivalent to 13 mV/LSB.
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6.7 Full-closed loop control system

The auxiliary encoder returns the actual position of the machine end to the servo drive in the
full-closed loop system, which improves the conditions of lead screw backlash, flexibility of
couplings or belts, and thermal expansion, linearity, and sliding end of the transmission system,

achieving high-precision positioning.

Encoder connector

Feedback of
linear scale or
external encoder

(CN5)

Servo drive current output (UVW)
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6.7.1 Hardware configuration

The CN5 connector is for connecting to the auxiliary encoder (A, B, and Z phase signals) and

forms a full-closed loop with the servo system.

. [e]
; |
B
e
i ] :
(2)
(1) CN5 connector (female); (2) CN5 connector (male)
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

11 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 function supports 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 signals
Operating voltage 5V 5V
Signal format Single-ended Differential
Encoder power (5V) <300 mA <300 mA
output
Pull-up resistor (R) <20 kQ" -
Max. pulse frequency 5 kHz Single-phase pulse frequency: 4 MHz
High-level voltage > 3.2V (Min.)
Vi voltage Low-level voltage < 2.2V (Max.)

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.
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6.7.2 Control structure

Full-closed loop control structure in PT mode

When the servo is in full-closed loop control in PT mode, if the E-Gear ratio is set to %

one pulse from the command corresponds to one quadruple-frequency pulse from the auxiliary

encoder. If the E-Gear ratio is set to % one pulse from the command corresponds to two

quadruple-frequency pulses from the auxiliary encoder.

Motor

Encoder

CN5

Machine

GNUMO, GNUM1
12
] 1% numerator P1.044
5 2" numerator P2.060 | Position
:’) J— 3"h‘ numerator P2.061 _>(\4> Error - control gain —»-O—m| Speed loop
o 4" numerator P2.062 _3 counter P2.000 _
a "
Denominator P1.045 —
P1.084
Function when switching
to full-closed loop
(setto O to clear the error Speed
when switching) estimation
[ | T — Motor pulse
I O-a1——| Pulse number per |« coun‘zer -
} I motor revolution
|
}\Q | Low-pass
| - filter -
L P1.075
DI Ox0B
Full- / semi-closed loop switch
P
Encoder Encoder || ! b
OA pulse pulse } I
OB-— output number g }
oz polarity output | |
P1.003 P1.046 || T
P1.074 Selection of OA/OB/OZ output source
P1.073
Protection range for the
feedback position E +y _
deviation between the |«—— rror (=
main encoder and counter
auxiliary encoder in
full-closed loop

Auxiliary
encoder
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Full-closed loop control structure in PR mode

The servo is in full-closed loop control in PR mode when you enable the full-closed loop function

in the communication mode (with P1.001 set to B or C). When the servo is in full-closed loop

control in PR mode, if the E-Gear ratio is set to } one PUU from the command corresponds to

one quadruple-frequency pulse from the auxiliary encoder. If the E-Gear ratio is set to % one PUU

from the command corresponds to two quadruple-frequency pulses from the auxiliary encoder.

Note: PR full-closed loop function is not yet supported.

Internal PR
command

GNUMO, GNUM1

1 numerator P1.044
2" numerator P2.060
3" numerator P2.061
4" numerator P2.062

Denominator P1.045

Error
counter

Position
control gain
P2.000

-

P1.084
Function when switching
to full-closed loop

(setto 0 to clear the error

when switching)

Pulse number per
motor rotation

Speed loop

Speed

estimation

Motor pul

counter

se

Iy

Low-pas:

DI 0x0B

1
| P1.072
|
|
|
T

filter
P1.075

S

Encoder

CNS

Machine

Iy

P1.074 Selection of
OA/OB/OZ output

source

P1.072

Encoder Encoder
OA pulse pulse
OB = output number
oz polarity output
P1.003 P1.046
P1.073

Protection range for the
feedback position
deviation between the
main encoder and
auxiliary encoder in
full-closed loop

Pulse number per
/ motor rotation

Error
counter

B

Auxiliary
encoder
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6.7.3 Steps for setting the full-closed loop function

Note:

1.

4 N\
Check the wiring™
- * J
4 N
P1.074.Z

Direction setting of auxiliary encoder feedback

!

4 N\
P1.072

9 Auxiliary encoder resolution setting )

4 N\

P1.044, P1.045
E-Gear ratio setting™

!

4 P1.073 A
Protection range for the feedback position
deviation between the main encoder and auxiliary

q encoder” )
4 N\
P1.075
Low-pass filter ime constant for full- / semi-closed
loop control
- J
f P1.084 A
Error clearing function when switching between
\_ full- and semi-closed loops™ J
4 N\
P1.085

Auto clearing of the feedback position error
between the main encoder and auxiliary encoder

!

4 N\
Set DI [0x0OB] to switch between

full- and semi-closed loop
- J

!

4 N
P2.080

_Z phase source of homing (only available in PR)*SJ

!

S~
P1.003.Y, P1.046, P1.076, P2.066
Encoder output setting
- * J
4 N\

P3.013
\Full-closed loop feedback setting in PR (controller)}

v

4 N
P1.074.X

Enable the full-closed loop function

- J

The auxiliary encoder (A, B, and Z phase signals) is connected to the CN5 on the servo drive to form

a full-closed loop. You can monitor whether the drive receives the feedback position from the auxiliary

encoder with P5.017.

Set the E-Gear ratioto 1 : 1.
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3. When setting the full-closed loop function for the first time, do not set the value of P1.073 too great to

prevent the auxiliary encoder from disconnection or prevent the motor from continuous operation

caused by inverse direction.

4. This parameter is not available in PR mode. In PR mode, the error is automatically cleared when the

system switches between full- and semi-closed loops.

5. PR full-closed loop function is not yet supported.

6.7.4 Parameters for full-closed loop function

6.7.4.1 Auxiliary encoder direction setting

P1.074 Full-closed loop control switch Address: g:llgg:
Default: 0x0000 Control mode: PT / PR* (full-closed loop)
Unit: |- Setting range:|0000h - F132h
Format:|HEX Data size:|16-bit
Settings:

im0

Y
UuzyH«X
X FuI_I-cIosed loop / Gantry function 7 Fee_qback direction (positive / negative) of

switch auxiliary encoder

Y ?g&?‘égon of OA/ OB/ OZ output U Filter width setting for CN5 feedback pulse

[ | Z: feedback direction (positive / negative) of auxiliary encoder

0: pulse output in positive direction

1: pulse output in negative direction

Note: PR full-closed loop function is not yet supported.

Before using the full-closed loop control function, check if the feedback position of the auxiliary

encoder increases or decreases in the same direction as the motor encoder. If the feedback

directions are inverse, change the setting value of P1.074.Z to reverse the direction for the

signal of the auxiliary encoder.
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Here are the steps for checking the directions.

Step 1: disable the full-closed loop function by setting P1.074.X to O.

{8} Parameter Setting Helper - m] X
Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
P1.074 0x0000 ~ 0xF132 0x0000 16bit

Full-closed loop control for linear scale

Value |0x0000

X ¢ Switch of full-cosed loop function

(®) 0 : Disable full-dosed loop function

(0 1: Enable full-dosed loop function

() 2 : Enable synchronous control function

¥ : Output source of OAJOB/OZ

(®) 0 : The output source of OA/OB/0Z is the encoder of the motor

(T 1: The output source of OAfOB/OZ is the encoder of the linear scale
()2 : The output source of OAJOB/OZ is the pulse command of CN1

Z : Polarity setting of linear scale
(®)0 : Forward: A-phase exceeds B-phase

() 1: Reverse: B-phase exceeds A-phase
U : Input pulse filter

0: By Pass ~

Cancel oK. il writ to Servo

Step 2: open the Scope function of ASDA-Soft, select Feedback position [PUU] for CH1 and
Auxiliary encoder feedback [Pulse] for CH2, and then click Start to start the scope.

CH1 32 bit CH2 32 bit

[IDX] Normal [IDX] Normal
Feedback position Auxiliary encoder
[PUU] feedback [Pulse]

Use the JOG function to operate the motor in a single direction at a low speed. If you get two
feedback signals which are in inverse directions (shown as follows), go on to Step 3 to adjust
the parameter.

Note: set P3.013.X to 0 when checking the directions.

B EAen) (mx) nom: ~ [/]32bit [ €H2 (1DX] Norm: ~ ] 32t CH3 bt [JCH4 (IDX] Norm: + []32bit
Feedback position [PLU] Auxiiary encoder feedback [Py Feedback position [PUU] Ausiliary encoder feedback [Pu
oat: Data: 167 oote: N = o=t: d

R T e e ———
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Step 3: the two feedback signals are in inverse directions due to the previous setting of

P1.074.Z. Switch P1.074.Z to the other setting.

-"I‘,' Parameter Setting Helper

Parameter Hame Unit Minimum ~ Maximum
P1.074 0x0000 ~ 0xF132

Value |0x0000

X : Switch of full-dosed loop function

(®) 0 : Disable full-dosed loop function

(0 1 : Enable full-dosed loop function

() 2 : Enable synchronous control function

¥+ Qutput source of OAfOB/OZ

()0 : The output source of OAOBJOZ is the encoder of the motor

() 1: The output source of OAJOB/OZ is the encoder of the linear scale
(0 2 : The output source of OAJOB/OZ is the pulse command of CN1

Z : Polarity setting of linear scale
(®) 0 : Forward: A-phase exceeds B-phase

() 1: Reverse: Bphase exceeds Aphase

U : Input pulse filter

0: By Pass ~

— O X

Default
00000

Full-closed loop control for linear scale

16/32 bit
16bit

Cancel OK

l Write to Servo

Step 4: go back to Step 2 to ensure the feedback signals of the main encoder and auxiliary

encoder increase or decrease in the same direction.

B Bl novd orme < [1520E| EAGH2! (o) mome ~ EA32be TG
i feccbock P | R

- - BT :
s T ————— |
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6.7.4.2 Auxiliary encoder resolution setting

Address: 0190H

P1.072 Resolution of auxiliary encoder for full-closed loop control 0191H
Default: 5000 Control mode: PT / PR* (full-closed loop)
Unit: pulse/rev Setting range:|200 - 1280000
Format: DEC Data size:|32-bit
Settings:

The number of A/B pulses corresponding to a full-closed loop when the motor runs a cycle (after

quadruple frequency).

Note: PR full-closed loop function is not yet supported.

There are two methods for calculating the corresponding pulse number of the auxiliary encoder
per motor revolution. One method calculates the theoretical value from the physical quantity.
The other calculates the actual value with the Scope function of ASDA-Soft. If the resolution of
auxiliary encoder for full-closed loop control (P1.072) is incorrectly set, the position error
between the auxiliary encoder feedback and the motor encoder accumulates during long-term

operation, triggering AL040.

1. Calculating the theoretical value
If the machine using screw transmission forms a full-closed loop control system with the
auxiliary encoder, the screw pitch and resolution of the auxiliary encoder are required for
calculating the corresponding pulse number of the auxiliary encoder per motor revolution.
When the specifications of the screw and auxiliary encoder are known, you can calculate
the value of P1.072.

Example:
If the screw pitch is 5 mm and the resolution of the linear scale (auxiliary encoder) is 0.5 ym,

the calculation is as follows.

S5mm _ 5000 ym
05um  0.5um

=10000 pulse = P1.072

When the motor runs a cycle, the linear scale requires to receive 10,000 pulses.
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2. Calculating the actual value

Calculating theoretical values is infeasible if the system does not use screws for

transmission or the system consists of complex mechanical parts. In this case, use the JOG

function to operate the motor in a single direction at low speed when the full-closed loop

function is disabled, and then calculate the value of P1.072 by using the Feedback position

[PUU] and Auxiliary encoder feedback [Pulse] observed with the Scope function of

ASDA-Soft.

Step 1: disable the full-closed loop function by setting P1.074.X to 0.

Full-closed loop control for linear scale

Value |0x0000

X+ Switch of full-cosed loop function

(®)0 ; Disable full-dosed loop function

(0 1+ Enable full-dosed loop function
(02 : Enable synchronous control function

¥ : Qutput source of OAJOB/OZ

(®) 0 : The output source of OAJOB/OZ is the encoder of the motor

(0 1: The output source of OAJOBJOZ is the encoder of the linear scale
(0) 2 : The output source of OAJOB/OZ is the pulse command of CN1

Z : Polarity setting of linear scale
(®) 0 : Forward: A-phase exceeds B-phase

(0 1: Reverse: B-phase exceeds A-phase
U : Input pulse filter

0: By Pass ~

8} Parameter Setting Helper - m] X
Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
P1.074 0x0000 ~ 0xF132 0x0000 16bit

Cancel oK

il virite to Servo

Step 2: open the Scope function, select Feedback position [PUU] for CH1 and Auxiliary

encoder feedback [Pulse] for CH2, and then click Start to start the scope.

CH1 32 bit
[IDX] Normal

CH2 32 bit
[IDX] Normal

Feedback position
[PUU]

Auxiliary encoder
feedback [Pulse]
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Use the JOG function to operate the motor in a single direction at low speed, and observe

the position feedback from the two channels as shown in the following figure.

& [ cHl (ox] Norm: ~ [[]32bit [] CH2 (1DX] Norm: v |[/]32bit CH3 [1DX] Norm CH4 [IDX] No 32 bit
Feedback position [PUU] Rl Auxilizry encoder feedback PURSEM- ) Auxiiary encoder feedback [Pu

Data: oo ooy 0 MO
Relval: ESTEEE Rl oo IEFGT oo D " vo. I

Observe the relative values (Rel. val.) of the two channels during a specific time period. As
shown in the preceding figure, the Feedback position is 10,554,973 PUU and the Auxiliary
encoder feedback is 2,578 pulses. According to the following formula, when the motor runs

a cycle, the auxiliary encoder actually receives approximately 4,094 pulses.

Auxiliary encoder feedback (Pulse) x P1.044| 10554973 x 1 ~ 4094
Feedback position (PUU) x P1.045 T 2578x1
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6.7.4.3 E-Gear settings
When the servo is in full-closed loop control, set both P1.044 and P1.045 to 1 and set the

E-Gear ratio to the controller parameter.

6.7.4.4 Setting the protection range for the feedback position error between the

main encoder and auxiliary encoder

Protection range for feedback position error between Address: 0192H
P1.073 . i
main encoder and auxiliary encoder 0193H
Default: 30000 Control mode: |PT / PR* (full-closed loop)

Unit: pulse (based on the feedback of
nit:
full-closed loop)

Format: DEC Data size:|32-bit

Setting range: 1 to (23'-1)

Settings:

In full-closed loop control, when the feedback position difference between the auxiliary encoder and the
main encoder is too great, it means the connectors are loose or there is a problem with the mechanical
part. When the difference is greater than the value of P1.073, AL040 (Excessive position error of

full-closed loop control) occurs.
P1.044 x P1.072
P1.045 x 16777216

P1.073 < (Main encoder position [PUU] x ) - Auxiliary encoder position [Pulse]

In the preceding expression:

Main encoder position [PUU] = Feedback position [PUU] (when P1.074.X = 0) - Feedback position
[PUU] (when P1.074.X = 1)

Auxiliary encoder position [Pulse] = Auxiliary encoder feedback [Pulse] (when P1.074.X = 0) - Auxiliary

encoder feedback [Pulse] (when P1.074.X = 1)

Difference between the main
encoder and auxiliary encoder

When the difference
between the main encoder
P1.073 and auxiliary encoder is
too great, ALO40 occurs.

Number of
motor
revolutions

P1.085 P1.085

Note: PR full-closed loop function is not yet supported.
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6.7.4.5 Setting the low-pass filter time constant for full- / semi-closed loop

control
Low-pass filter time constant for full- / semi-closed loop |Address: 0196H
P1.075
control 0197H
Default: 100 Control mode: PT / PR* (full-closed loop)
Unit: ms Setting range: 0 - 1000
Format: DEC Data size: | 16-bit

Settings:

When the stiffness of the mechanical system between full- and semi-closed loops is insufficient, set the
proper time constant to enhance the stability of the system. In other words, create a semi-closed loop
effect in the transient state. After the system reaches a steady state, the full-closed loop effect is
created. When the stiffness is sufficient, set to bypass. Set the value to 0 to disable the low-pass filter

function (bypass).

If the stiffness of the mechanical system is high, decrease the value of P1.075 or set the value to 0 to
disable the low-pass filter function. If the stiffness of the mechanical system is low, increase the value

of P1.075.

Note: PR full-closed loop function is not yet supported.
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6.7.4.6 Setting the error clearing function when switching between full- and
semi-closed loops

Error clearing function when switching between full-and |Address: 01A8H
P1.084 -
semi-closed loops 01A9H
Default:|0x0000 Control mode:|PT / PR*! (full-closed loop)
Unit: |- Setting range: 0x0000 - 0x0001
Format: HEX Data size: | 16-bit
Settings:
inm
o
UuzyH«X

X Error clearing function when the system switches

from semi-closed loop to full-closed loop 4 Reserved

Y Reserved U Reserved

| X: error clearing function when the system switches from semi-closed loop to full-closed loop™

0: clear the error when switching.
When the system is in semi-closed loop control, the command refers to the motor encoder,
and the position does not move after the system switches to full-closed loop.

1: no clearing of the error when switching.
When the system is in semi-closed loop control, the command refers to the motor encoder.
After the system switches to full-closed loop, the command issued in semi-closed loop
becomes the full-closed loop command, and thus the position moves.

Note:
1. PR full-closed loop function is not yet supported.

2. Use DI [0x0B] to switch between full- and semi-closed loop modes.
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Example:

[ | Error clearing enabled (P1.084.X = 0)

Diagram of error clearing when the system switches

between full- and semi-closed loop modes Aucxiliary encoder
Feedback P1.084.X=0

position Motor encoder

21000

19000 After the system
switches from the
semi-closed loop to
full-closed loop

11000 mode, the error is
cleared and the

10000 position does not

move.

< — — = Control mode

Full-closed loop Semi-closed loop Full-closed loop
(Stage 1) (Stage 2) (Stage 3)

Stage 1: full-closed loop control (feedback position of the auxiliary encoder)
If the servo drive issued a position command of 10,000 PUU and the feedback position of the auxiliary
encoder is 10,000 PUU, the final feedback position of the motor encoder is 11,000 PUU due to the

backlash and sliding of the mechanical parts.

Stage 2: semi-closed loop control (feedback position of the motor encoder)

Use DI [0x0B] to switch the control mode from full-closed loop to semi-closed loop, and then issue the
position command of 10,000 PUU again. In semi-closed loop control, since the command refers to the
position of the motor encoder, the feedback position of the motor encoder is 21,000 PUU, but the feedback
position of the auxiliary encoder is 19,000 PUU.

In this mode, there is an error of 1,000 PUU between the auxiliary encoder (19,000 PUU) and the position
command (20,000 PUU).

Stage 3: full-closed loop control (feedback position of the auxiliary encoder)

When you set P1.084 to 0, the error will be cleared. Thus, after using DI [0x0B] to switch the control mode

from semi-closed loop to full-closed loop, the feedback position of the auxiliary encoder is not corrected.
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[ | Error clearing disabled (P1.084.X = 1)

Diagram of error clearing when the system switches

between full- and semi-closed loop modes Auxiliary encoder
Feedback P1.084.X=1
position Motor encoder
22000
21000 /////////
20000
19000
After the system
switches from the
11000 semi-closed loop to
full-closed loop mode,
the error is not cleared
10000 and the position moves.

- — —— — Control mode

Full-closed loop Semi-closed loop Full-closed loop
(Stage 1) (Stage 2) (Stage 3)

Stage 1: full-closed loop control (feedback position of the auxiliary encoder)
If the servo drive issued a position command of 10,000 PUU and the feedback position of the auxiliary
encoder is 10,000 PUU, the final feedback position of the motor encoder is 11,000 PUU due to the

backlash and sliding of the mechanical parts.

Stage 2: semi-closed loop control (feedback position of the motor encoder)

Use DI [0x0B] to switch the control mode from full-closed loop to semi-closed loop, and then issue the
position command of 10,000 PUU again. In semi-closed loop control, since the command refers to the
position of the motor encoder, the feedback position of the motor encoder is 21,000 PUU, but the feedback
position of the auxiliary encoder is 19,000 PUU.

In this mode, there is an error of 1,000 PUU between the auxiliary encoder (19,000 PUU) and the position

command (20,000 PUU).

Stage 3: full-closed loop control (feedback position of the auxiliary encoder)

When you set P1.084 to 1, the error will not be cleared. Thus, after using DI [0x0B] to switch the control
mode from semi-closed loop to full-closed loop, the feedback position of the auxiliary encoder is corrected
and the motor moves to the corresponding position (yellow area as shown in the above figure). The
previous semi-closed loop command becomes the full-closed loop command and refers to the auxiliary
encoder to move the mechanical part to the position corresponding to the actual command. The final

feedback position of the auxiliary encoder is 20,000 PUU.
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6.7.4.7 Auto clearing of the feedback position error between the main encoder
and auxiliary encoder

Auto clearing of the feedback position error between the |Address: 01AAH

AL main encoder and auxiliary encoder 01ABH

Default: 0 Control mode: PT / PR* (full-closed loop)

Unit: rev Setting range: |0 - 32768 (0: disable this function)

Format: DEC Data size:|16-bit

Settings:
This parameter sets the upper limit of the feedback position error between the main encoder and
auxiliary encoder. When the number of motor revolutions is greater than or equal to this parameter

value, the system automatically clears the error.

Error between the main

encoder and auxiliary encoder
When the error between

the main encoder and
auxiliary encoder is
PLO7T3 F—mmmm e greater than the setting
value of P1.073, AL040
occurs.

Number of
motor
revolutions

P1.085 P1.085
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6.7.4.8 Set DI [0x0B] to switch between full- and semi-closed loop modes

DI [0xO0B] is effective only when the full-closed loop function is enabled (P1.074.X = 1).

When the full-closed loop function is disabled, the setting of P1.072 is ignored.

Example 1 illustrates the semi-closed loop function in full-closed loop mode and Example 2

illustrates the semi-closed loop function which you usually use. The setting of P1.072 is effective

when the full-closed loop function is enabled, so pay special attention when using the semi-closed

loop functions.

Example 1: enable the full-closed loop function (P1.074.X = 1), set DI [0x0B] to On, E-Gear ratio

Example 2:

to1:1, and P1.072 to 5000.

To have the motor run a cycle when the full-closed loop function is enabled,

the position command has to be 5000.

disable the full-closed loop function (P1.074.X = 0), set DI [0x0B] to On, E-Gear ratio

to1:1,and P1.072 to 5000.

To have the motor run a cycle when the full-closed loop function is disabled,

the position command has to be 16777216 because the DI setting is ineffective and

the setting of P1.072 is ignored.

Value: 0x0B
e Triggering, Control
DI name Description method mode
. . Level *
FHS Switch between full- and semi-closed loop modes. tri PT, PR
riggered

Note: PR full

-closed loop function is not yet supported.
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6.7.4.9 Z phase source of homing

P2.080 Z phase source of homing Address: 2222:
Default:|0x0000 Control mode: PR* (full-closed loop)
Unit: |- Setting range: | 0x0000 - 0x0011
Format: HEX Data size: | 16-bit
Settings:

The full-closed loop control is realized by connecting the auxiliary encoder to CN5.
When you execute homing and have the servo look for the Z phase, use this parameter to set either the

Z phase of the motor or the Z phase of the auxiliary encoder as the homing origin. (Select the auxiliary

encoder to achieve higher positioning precision.)

After the full-closed loop function is enabled (P1.074.X = 1), restart and set the Capture function.

o
(L

uzyH=«X

X Z phase source of full-closed loop homing Z | Reserved

Y Z phase source of semi-closed loop homing U | Reserved

B X: Z phase source of full-closed loop homing
0: auxiliary encoder

1: motor

u Y: Z phase source of semi-closed loop homing
0: motor

1: auxiliary encoder

Note: PR full-closed loop function is not yet supported.
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6.7.4.10 Encoder output settings

P1.003 Encoder pulse output polarity Address: g:gg:
Default:|0x0000 Control mode: Al
Unit: - Setting range: 0x0000 — 0x0013
Format: [ HEX Data size:|16-bit
Settings:

2

I
UuzyH=X

X | Polarity of monitor analog output Z | Reserved

Y | Direction of encoder pulse output U | Reserved

| X: polarity of monitor analog output
0: MON1(+), MON2(+)
1: MON1(+), MON2(-)
2: MON1(-), MON2(+)
3: MON1(-), MON2(-)

[ | Y: direction of encoder pulse output

0: posit

ive direction

1: negative direction

Address: 015CH

P1.046 A Encoder pulse number output (OA, OB) 015DH
Default:|2500 Control mode: |All
Unit: pulse Setting range: |1 - 536870912
Format: DEC Data size: | 32-bit
Settings:

Rotary motor: the number of single-phase pulse outputs per revolution; the maximum output frequency

of the hardware is 19.8 MHz.

Linear motor: the number of single-phase pulse outputs per meter; the maximum output frequency of

the hardware

is 19.8 MHz.

For the OA and OB settings of CN2 and CN5, refer to P1.074.Y (Selection of OA/OB output source) and

P1.097 (Encoder output denominator (OA, OB)).

Note:

In the following circumstances, pulse output of the encoder may exceed the maximum allowable output pulse

frequency of the drive, causing AL018 or AL048:

1. Encoder error.

2. The motor speed is faster than P1.076.

3. Rotary motor: if P1.074.Y = 0 and P1.097 = 0, motor speed (rpm)/60 x P1.046 x 4 > 19.8 x 10°.

Linear motor: if P1.074.Y = 1 and P1.097 = 1, motor speed (um/s) x P1.046 > 19.8 x 108.
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P1.076 A

Maximum speed for encoder output (OA, OB)

Address: 0198H
0199H

Default:|5500

Control mode: |All

1 rpm (rotary)*

unit: 10 mm/s (linear)*

0 - 7500 (rotary)*

Setting range: 45999 (linear)*

Format: DEC

Data size:|16-bit

Settings:

Please set a value which is slightly higher than the required maximum speed of motor.

Note: rotary means a permanent-magnet synchronous rotary motor; linear means a permanent-magnet synchronous

linear motor.

P2.066 Special bit register 2

Address: 0284H
0285H

Default: 0x0030

Control mode: |All

Unit:|- Setting range: 0x0000 - 0x187F
Format: HEX Data size:|16-bit
Settings:
Bit | 7 6 5 4 3 2 1 0
Bit 15|14 | 13| 12| 11| 10| 9 8
Bit Function Description
Bit 0, Bit 1 Reserved -
0: latch enabled; the undervoltage error is not cleared
Bit 2 Disable the ALO03 automatically.
(Undervoltage) latch 1: latch disabled; the undervoltage error is cleared
automatically.
Bit 3 Reserved -
Disable the detection for . -
Bit4 ALO44 (Servo function | O enable the detection.
overload warning) 1: disable the detection.
Enable the detection for e !
Bit 5 ALO41 (CN5 is 0: disable the detect_lon.
disconnected) 1: enable the detection.
0: disable the latch; RST power error (AL022) is cleared
Bit 6 RST power error (AL022) automatically.
latch 1: enable the latch; RST power error (AL022) is not cleared
automatically.
Bit 7, Bit 8 Reserved -
Bit 9 Set AL003 (Undervoltage) | 0: WARN.
as ALM or WARN 1: ALM.
Bit 10, Bit 11 Reserved -
Bit 12 Set AL022 (RST power 0: WARN.
error) as ALM or WARN 1: ALM.
Bit 13 - Bit 15 Reserved -

Note: when the full-closed loop function is enabled, the detection for AL041 (CN5 is disconnected) is disabled by default

(P2.066 [Bit 5] = 0). It is strongly recommended that you enable this function when the servo is in the full-closed

loop mode.
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6.7.4.11 Full-closed loop feedback source for the controller

P3.013 Controller’s full-closed loop feedback Address: 031AH
031BH
Default:| 0x0000 Control mode: PR* (full-closed loop)
Unit: |- Setting range:|0x0000 - 0x0022
Format: HEX Data size: | 16-bit
Settings:
()
o
UuzyHX
X Encoder feedback source in full-closed loop y | Z phase offset source in full-closed loop
control mode
Z | Reserved U | Reserved

| X: encoder feedback source in full-closed loop control (the source displayed in the Feedback
position [PUU])
0: motor encoder feedback
1: auxiliary encoder feedback
2: in semi-closed loop control, it is the motor encoder feedback; in full-closed loop control, it is the

auxiliary encoder feedback.

| Y: Z phase offset source in full-closed loop mode
0: motor
1: auxiliary encoder
2: in semi-closed loop control, it is the motor’'s Z phase offset; in full-closed loop control, it is the
auxiliary encoder’s Z phase offset.
Note:
1. This parameter setting is different from P1.074.Y (switch between motor encoder and auxiliary encoder).
This parameter only modifies the feedback signal source uploaded to the controller. It is suggested that you set
P3.013 to 0x0022 to avoid misoperation when the motor is in the Servo On state.

2. PR full-closed loop function is not yet supported.
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6.7.5 Troubleshooting full-closed loop alarms

AL040 Excessive position error of full-closed loop control

Trigger condition
and cause

Condition: excessive position error of full-closed loop control.
Cause:
1. The setting value of P1.073 is too low.

2. The encoder connector may be loose or there is a problem with the

connection between the motor and the mechanical parts.

3. The input value for P1.072 can only be an integer. However, when the motor
runs a cycle, if the number of A/B pulses in a full-closed loop is not an integer,
the position error between the motor encoder and the auxiliary encoder

accumulates. Thus, you need to set P1.085 to avoid triggering AL040.

Checking method
and corrective action

1. Check the value for P1.073. If the value is too low, set a higher value.

2. Make sure the encoder connector is firmly connected and there is no problem

with the connection between the motor and the mechanical parts.

3. Check if the value of P1.085 is set properly.

How to clear the
alarm?

DI.ARST

AL041 CN5 is disconnected

Trigger condition
and cause

The communication of CN5 is disconnected.

Checking method
and corrective action

1. Check the communication circuit of CN5.

2. When CN5 is not in use, check if both P1.074.X and PM.003.U are set to 0.

How to clear the
alarm?

Cycle power on the servo drive.
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This chapter introduces internal motion commands in the ASDA-A3 in PR mode. In this

mode, commands are generated based on the internal command of the servo drive.

Various motion commands are available, including Homing, Speed, Position, Write,

arithmetic operation, and Jump. Other motion control functions such as high-speed

position capture (Capture), high-speed position compare (Compare) and E-Cam are

also available. This chapter contains detailed description of each command type.
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7.1 PR mode description

In PR mode, the servo drive automatically generates the motion commands. Apart from the
basic arithmetic operation commands, the ASDA-A3 saves all parameter settings in the
parameter file in the servo drive. Thus changing parameter values simultaneously changes the
PR commands. The ASDA-AS3 provides 100 path setting sets, which include the homing
method, Position command, Speed command, Jump command, Write command, Rotary Axis

Position command, and arithmetic operation commands.

Except for arithmetic operations, the properties and corresponding data for each PR path are
set by parameters. You can find information of all PR parameters in the descriptions of Groups 6
and 7 in Chapter 8. For example, PR#1 path is defined by two parameters, P6.002 and P6.003.
P6.002 is for specifying the property of PR#1, such as the PR command type, whether to
interrupt, and whether to auto-execute the next PR. P6.003 is subject to change based on the
properties set in P6.002. If P6.002 is set to a Speed command, then P6.003 specifies the target
speed. If P6.002 is set to a Jump command, then P6.003 specifies the target PR. The
parameters for the PR#2 path are P6.004 and P6.005, and they work same way as P6.002 and
P6.003. The same is true for the rest of PR paths. See Figure 7.1.1.

Setting
PR path paramers Path property Path data
PR#0 > P6.000 P6.001
PR#1 > P6.002 P6.003
PR#2 > P6.004 P6.005
PR#50 > P7.000 P7.001
PR#99 > P7.098 P7.099

Figure 7.1.1 Setting parameters for each PR path
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In the ASDA-Soft software, when you select the PR to be edited in PR Mode Setting, the
corresponding parameters appear at the top of the window. For example, in Figure 7.1.2, if you
select PR#1 , P6.002 and P6.003 appear at the top in the editing section. Table 7.1.1 takes
P6.002 and P6.003 for example. The PR property and its data content differ in accordance with

the motion command type. For more information about Motion Control mode, refer to Section
7.1.3.

[¥ PR Mode [A3] Station:127
= @ \,ﬂ “‘E Q & @ |ASDA—A3Serv0 Ver:10672 Sub:5166 | | | | Rotary ~
BN (I show currrent PR. Patt D Run PR. Path Stop PR. Path | | [ Forced Srv ON Indexing Coordinates Wizard
m A | Pr.Mode Chart Statements User Variable
Accel / Decel Time rSeﬁg PR Now Path 1 1
P6.002:0[0x00000000] I \r@ Read this path data
Delay Time l PG_.UUS:U[O)(UU(_JU%JU'I-
Internal Target Speed TPE sEFting=
_eneratParameters- (| |[TET -
Electronic Gear Ratio OPT options
Software Limit =
Deceleartion Time for A... -
Event ONfOFF Setting
__Homing Setting____[i|1 1
Homing Mode -
Homing Speed Setting -
Homing Definition )
e | e
[PR20Z] T:0 B
[PR203] T:0 =
Figure 7.1.2 PR Mode interface in ASDA-Soft
Table 7.1.1 Example of PR#1 property and data content
Bit
PR#1 31-28 27 - 24 23 - 20 19-16 15-12 1-8 7-4 3-0
P6.002 - AUTO DLY SPD DEC ACC OPT TYPE
P6.003 Data content (32-bit)
Note:

TYPE: Control command mode

TYPE No. Command mode

1 SPEED: speed control
2 SINGLE: positioning control; stop once positioning is complete.
3 AUTO: positioning control; execute the next PR path once positioning is complete.
7 JUMP: jump to the specified path.
8 WRITE: write parameters to the specified path.

OxA INDEX: rotary axis position control (index position control)

0x1B STATEMENT: statement / arithmetic operations
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ASDA-Soft version V6 provides an editing interface for PR diagrams. (see Figure 7.1.3). ltis
easier to set PR paths in ASDA-Soft, where you can set the options of command triggering,
command types, and other properties. You must set the arithmetic operations and statements in
the software.

Pr.Mode Chart Statements User Variable
Refresh [] Detail

Capture
Write

Statement

Compare
Write

Statement

E_CAM
Write

5 Index Position List [ 1073741824 ]

PR#5

Position Index Position
DLY=[0] 0 ms DLY=[0] 0 ms
DLY=[0] 0 ms L 1PUU 0/1073741824 PUU
0.1 rpm ABS DLY=[0] 0 ms DLY=[0] 0 ms Dir=[0]Forward
Ace=[0] 0.01 ms 20rpm PRE4 P1.000=0x0000 Speed=20 rpm
Acc=[0] 1.33 ms Acc=[0] 1.33 ms
Dec=[0] 1.33 ms Dec=[0] 1.33 ms

Speed1=1000
Speed2=200

Figure 7.1.3 PR Diagram display in ASDA-Soft

7.1.1 Shared PR parameters

ASDA-A3 provides 16 acceleration and deceleration time settings (P5.020 - P5.035), 16 delay
time settings (P5.040 - P5.055), and 16 target speed settings (P5.060 - P5.075) for you to set
the PR paths (as shown in Figure 7.1.1.1). If you change a parameter that is used by multiple
PR paths, then all PR paths using this parameter are changed as well. For example, if multiple
PR commands use the target speed setting from P5.060, when you change the value of P5.060,
those PR commands’ target speed are also changed. Be aware of this when setting PR paths to
avoid any danger or damage to the machine. ASDA-Soft also provides a user-friendly interface
for this shared PR parameter function (see Figure 7.1.1.2). In these data, the acceleration or
deceleration time is set based on the length of time for motor to accelerate from 0 to 3000 rpm
or to decelerate from 3000 rpm to 0. For instance, if the acceleration time is set to 50 ms, then
the required duration is 50 ms when the target speed for the motion command is 3000 rpm. If

the target speed for the motion command is 1500 rpm, then the acceleration time is 25 ms. The
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acceleration or deceleration time is a fixed slope, so the slope does not change when you

change parameter values.

PR path setting] ACC:1 DEC:4 DLY:2 SPD:5
Acceleran(irélcd/egeEl(ér)atlon time Delay time (DLY) Target speed (SPD)
0 P5.020 200 0 | P5.040 0 0 | P5.060 20.0
1 P5.021 300 < 1 | P5.041 100 1 | P5.061 50.0
2 P5.022 500 2 | P5.042 200 < 2 | P5.062 | 100.0
3 P5.023 600 3 | P5.043 400 3 [ P5.063 | 200.0
4 P5.024 800 4 | P5.044 500 4 | P5.064 | 300.0
5 P5.025 900 5 | P5.045 800 > 5 [ P5.065| 500.0
6 P5.026 1000 6 | P5.046 1000 6 | P5.066 | 600.0
14 | P5.034 50 14 | P5.054 | 5000 14 | P5.074 | 2500.0
15 | P5.035 30 15 | P5.055 5500 15 | P5.075 | 3000.0
Figure 7.1.1.1 Shared parameter data for PR paths
[¥ PR Mode [A3] Station:127
= D \,ﬂ L‘E Q & @ |ASDA-A3 Servo Ver: 10672 Sub:6166 | | | | Rotary ~

I [ ] show currrent PR, Patt

f [AocelfOeceTime | f

I Delay Time I
Internal Target Speed I

T - -

Electronic Gear Ratio

Software Limit
Deceleartion Time for A...

Event ON/OFF Setting

|__Homing Setting_|

Homing Mode
Homing Speed Setting

Homing Definition

__PRMode Setting_|

[PR#01] T
[PR#0Z] T
[PR#03] T
[PR#04] T:0
[PR#05] T:0
[PR#08] T:0

]

Speed/Time Setting  Chart ~ Statemel

Run PR. Path

Stop PR. Path

nts  User Variable

[] Forced Srv ON

Indexing Coordinates Wizard

P5.020~P5.035: Accel [ Decel Time

P5.040~P5.055: Delay Time

(ms) (P5.020) (1~65500)
(ms) (P5.021) (1~65500)
(ms) (P5.022) (1~65500)
(ms) (P5.023) (1~65500)
(ms) (P5.024) (1~65500)
(ms) (P5.025) (1~65500)
(ms) (P5.028) (1~65500)
(ms) (P5.027) (1~65500)
(ms) (P5.028) (1~65500)
(ms) (P5.029) (1~65500)
(ms) (P5.030) (1~65500)
(ms) (P5.031) (1~65500)
(ms) (P5.032) (1~65500)
(ms) (P5.033) (1~65500)
(ms) (P5.034) (1~1500)
(ms) (P5.035) (1~1200)

P5.060~P5.075: Internal Target Speed

Figure 7.1.1.2 ASDA-Soft interface for shared PR parameter data
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7.1.2 Monitoring variables of PR mode

The PR mode provides four monitoring variables for the servo command and feedback:

command position (PUU), PR command end register, feedback position (PUU), and position

error (PUU). These are described as follows:

1. Command position (PUU): monitoring variable code 001. The target position of the motion

command generated per scan cycle during servo operation (updated every 1 ms),

simplified as Cmd_O (Command Operation).

2. PR command end register: monitoring variable code 064. The target position of the PR

command, simplified as Cmd_E (Command End). When a command is triggered, the

servo drive calculates the target position and then updates to PR command end register.

3. Feedback position (PUU): monitoring variable code 000. The encoder feedback position

(coordinates), simplified as Fb_PUU (Feedback PUU).

4.  Position error (PUU): monitoring variable code 002. The deviation between the command
position (PUU) and the feedback position (PUU), simplified as Err_PUU (Error PUU).

How these four monitoring variables work is shown in Figure 7.1.2.1. After the servo issues a

Position command, the servo sets the position of Cmd_E once the target position data is

acquired. The motor operates to the target position based on the PR path setting. Cmd_O

calculates the amount of command deviation in each fixed cycle and sends it to the servo drive,

where it is treated as a dynamic command. Fb_PUU is encoder feedback position and Err_PUU

is the deviation of Cmd_O minus Fb_PUU.

Bef Err_PUU
efore
Fb PUU
command - *
. cmd 0 ¥
issued
cmd E & -
After Err_PUU
command  Fb PUU &
issued cmd O ¥
cmd E$
Err_PUU
Command in Fb PUU &
execution Cmd_O . B
Cmd_E J _
Err_PUU
Command Fo_Puu ¥
completed Cmd_O ‘
cmd E¥
Err_PUU
Motor Fb_PUU &
positioned Cmd_O :
Cmd_E : o

Figure 7.1.2.1 Timing diagram for PR mode monitoring variables
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The detailed command behavior of each stage is illustrated in Figure 7.1.2.2. Cmd_E is the
endpoint specified by the command; it is set when the PR path is triggered. Fb_PUU is the
feedback position, which is motor’s actual position. Divide this motion command into slices and
take one of them as example. Cmd_O is the target of this cycle command and Err_PUU is the

deviation between the target position of the cycle command and the feedback position.

Position (PUU)
A

nd_|E

N\
>
&

c I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I

T
I 1
|1
|1
|1
|1
|1
|1
|1
|1
[ 1
iy

» Time

Figure 7.1.2.2 Monitoring variables status when a command is executed in PR mode

You can use the digital input (DI) to call and the digital output (DO) to monitor PR paths (refer to
Table 8.1 and 8.2 for DI/O function descriptions). When you trigger the motion command with
DI.CTRG [0x08], the servo operates based on the command from the internal registers. Once
the execution is complete, DO.Cmd_OK [0x15] (PR Position command complete) is set to on.
When the position deviation (pulse number) becomes smaller than the value of P1.054,
DO.TPOS [0x05] (Motor reaches the target position) is set to on. Then, both DO signals are on
and the servo outputs the MC_OK [0x17] signal to signify that it has completed this PR path.
The operation is as shown in Figure 7.1.2.3. If you have set a delay time in this PR and the
position deviation (pulse number) is smaller than the value of P1.054, DO.TPOS [0x05] is set to
on.

When the delay time is over, DO.Cmd_OK [0x15] (PR position command complete) is set to on.
After both DO.TPOS and DO.Cmd_OK are on, DO.MC_OK [0x17] (Servo procedure complete)

is set to on to signify it has completed this PR path, as shown in Figure 7.1.2.4.
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Before issuing
command

Command trigger
DI.CTRG

Command in
execution

Execution |
completed | positioned

Motor

Command
Cmd

PR position command
completed
DO.Cmd_OK

.

Motor reaches target
position
DO.TPOS

Servo procedure
completed
DO.MC_OK

Figure 7.1.2.3 Operation of DI/DO signals in PR mode

|
|Cmd_O(Pulse) — Fb_Pulse| >:P1.054

Before issuing : Command in : Command
command | execution | completed
| | |
Motor in : Motor :
Command trigger operation | bositioned
DI.CTRG | | :
|
I .
Command : —\| Delaytime [¢——
Cmd I
| | |
PR position command |
completed :
DO.Cmd_OK |
T
|

Motor reaches

target position
DO.TPOS

Servo procedure
completed
DO.MC_OK

|Cmd_O(Pulse) —
Fb_Pulse| > P1.054

Figure 7.1.2.4 Operation of DI/DO signals in PR mode (including delay time)
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7.1.3 Motion Control commands

The ASDA-A3 provides 100 path sets. Apart from the fixed homing command, you can
respectively set the speed, position, path jumping, parameter writing, rotary axis position, and

arithmetic operation commands. The following sections detail each command type.
7.1.3.1 Homing methods

The ASDA-A3 provides 11 homing methods in the PR mode, including home sensor, limit, and
hard stop as the reference origin. They come with sub-selections such as whether to refer to the
Z pulse and the limit signal as the trigger, with more than 30 combinations available. The
homing method is specified by P5.004 and the homing definition is determined by P6.000. The

function of each bit is listed as follows.

P5.004 Homi thod Address: 0508H
H oming methods
g 0509H
Default: 0x0000 Control mode: PR
Unit: - Setting range: [0x0000 - 0x12A
Format: HEX Data size: [16-bit
Settings:
ININIE
)
UuzyH«X
X Homing method 4 Limit setting
Y Z pulse setting U Reserved
Definition of each setting value:
U VA Y X
Reserved Limit setting Z pulse setting Homing method
Oto1 O0to2 OtoA

X = 0: homing in forward
direction and define
the positive limit as
the h