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Preface

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

Description of communication protocol

Troubleshooting

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

size and weight of the equipment structures.

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

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

Delta technical services:

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

problems.



Safety precautions

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

permanent magnet synchronous motors (PMSM), achieving precise positioning.

This product is used in industrial applications and should be installed in a control cabinet. 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 “STOP”, “DANGER”, and “WARNING” indicate:

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

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

Warning. May cause moderate injury to personnel, or lead to several damage or even malfunction of
the product if the instructions are not followed.
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Inspection

Follow the instructions when using the servo drive and servo motor, or it may cause fire or malfunction.

o

Installation

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

o

other foreign matter to reduce the risk of electric shock or fire.
Wiring
B Connect the ground terminals to a Class 3 ground system. Ground resistance should not exceed 100Q.

Improper grounding may result in electric shock or fire.

Do not connect the three-phase power source to the motor output terminals U, V, and W, or it may

o

cause personal injury or fire.
B Tighten the screws of the power and motor output terminals, or it may cause fire.

B When wiring, refer to the description of wire selection in Chapter 3 to prevent any danger.



Operation

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

WARNING

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 machine, it may damage the
machine and lead to personal injury.

In order to prevent danger, it is strongly recommended that you make sure 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.

There should be at least a 5-minute interval between each operation of the dynamic brake.

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.

Maintenance and examination

STOP

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 wiring terminals until the “CHARGE?” indicator is off, since the residual voltage may
cause electric shock.

Do not disassemble the servo motor, or it may cause electric shock or personal injury.

Do not change the wiring when the power is on, or it may cause electric shock or personal injury.

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



Main circuit wiring

.|

WARNING

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

between intervals.

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).

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

High voltage may remain in the servo drive after the power is turned off. Do not touch the terminals or
perform wiring until the “CHARGE” indicator is off.

When wiring, securely tighten the screws of the terminal block.

When inserting the wires, do not short-circuit the adjacent wires.

Before applying power, 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 standard, the wires must comply with one of the following
specifications to ensure proper grounding:

1. Copper wire with a cross-sectional area of at least 10 mm?2.

2. Aluminum wire with a cross-sectional area of at least 16 mm?.

Failure to comply with the specifications may result in personal 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.



Certification information

Certified products will have the corresponding certification marks printed on the nameplates. Products
without a certification mark indicate non-compliance with the relevant specifications.

Download the safety certificate from Delta’s Download Center or contact Delta.

The servo drives, servo motors, and their accessories are not subject to the China Compulsory Certificate
(CCC).

ERTIFIED
SAFETY USCh

Certification mark Certification for servo drive Specification
c € CE EMC Directive EN IEC 61800-3
Low Voltage Directive EN 61800-5-1
'§ UL UL Standard UL 61800-5-1

EN IEC 62061: 2021
Machinery Directive EN 61800-5-2: 2017

EN ISO 13849-1: 2023

TOV SUD
Functional Safety IEC / EN 61508: 2010

EN 61326-3-1: 2017
EMC for Functional Safety
EN 61000-6-7: 2015

EN IEC 62061: 2021

Machinery Directive EN 61800-5-2: 2017

EN ISO 13849-1: 2015

A

TOVRheintand

TUV Rheinland

Functional Safety IEC / EN 61508: 2010

EN 61326-3-1: 2017

EMC for Functional Safety
EN 61000-6-7: 2015


https://downloadcenter.deltaww.com/en-US/DownloadCenter
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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

Daily inspection

Check if the ambient temperature and humidity are normal.

Check if the input voltage is normal.

Check if there is abnormal vibration and noise.

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.

Annual inspection

Note:

Check if any screw is loose or damaged.

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

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.



Part replacement

Operating conditions:

B Average annual ambient temperature: 30°

B Average load rate: 80% or less

B Average operating time: 20 hours per day

C (86°F)

Product Part name Suggested replacement cycle Note
Electrolytic capacitor Approx. 5 years
Cooling fan 2 to 3 years
Servo drive (10,000 to 30,000 hours) The replacement cycle varies
Relay Approx. 100,000 times depending on the ambient

Soft start resistor

Approx. 20,000 times

Battery box Battery Refer to Section 10.1.1
Bearing 20,000 hours
Servo motor
Qil seal 5,000 hours

conditions and usage. Replace
the part immediately when any
error occurs.

B When the suggested replacement cycle of a part is reached, 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.

Vii
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Product Overview

Before using the servo drive, pay attention to the items to check after unpacking and
the description of the nameplate and model type. You can find a suitable servo motor

for your servo drive in the table in Section 1.3.
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1.2.2  Model @XPIAN@tion ««««++++ =+ srsrrrrrrrsssssiiiiiii et 1-5
1.3 ASDA-B3 servo drive and applicable motor -+ ++++++ s 1-11
1.3.1 220V MOGEIS v v rrrrrerrmrerenrnesneetetittt ettt aaa et aae s 1-11
ECM-A3 SEIIES SEIVO MOLOL -+« s rrrrererrnrsrsrernmmrmrtrenraneiraaeare 1-11
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1.3.2 400V MOGEIS v v rrrrrrmrererenrnmsnnnrt ettt raaaaeeens 1-13
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1.4 Description of the drive interface <+« ==-srrrrrremmmmr 1-14
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1-2

1.1

Items to check after unpacking

When unpacking, check that the corresponding items are included and the number is correct. If

anything is missing, contact the distributor for service.

Model B3-M / B3-E / B3A-M / B3A-E /
Item RS B3-F Ak B3A-F / B3A-P
D-Sub connector | 26-pin 0 1 0 1
(for CN1) 44-pin 1 0 1 0
STO connector (for CN10) 0 0 1 1
Instruction sheet 1 1 1 1




ASDA-B3

Product Overview

1.2 Model overview

1.21

Nameplate information

ASDA-B3 series servo drive

B Nameplate information

Model number

Applicable power supply — — -®

Rated power output — — -®
Capacity specification- — -

Serial number and
QR code
Firmware version

Model number ——-e
Applicable power supply - -e

Rated power output —— -e
Capacity specification — — -e

MAC address — — -e

QR code ——-o

Firmware version — — -e

/A NELTA

DELTA ELECTRONICS, INC

\

——-*| MODEL: ASD-B3-0121-M
INPUT: 200-230V 3PH 50/60Hz 0.88A

200-230V 1PH 50/60Hz 1.47A
OUTPUT: 110V 0-500Hz 0.9A
POWER: 100W

~—e | B30121M0W24010001

\

\

\
Lo

——®| 214

No.18, Xinglong Rd., Taoyuan City 330477

o —|——

Certification
marks

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

DISCONNECT ALL POWER AND WAIT

O

/

/A NELTA

DELTA ELECTRONICS, INC

\

MODEL: ASD-B3A-0121-P
INPUT: 200-230V 3PH 50/60Hz 0.88A
200-230V 1PH 50/60Hz 1.47A

OUTPUT: 110V 0-500Hz 0.9A
POWER: 100W

MAC ADDRESS
XXXXXXXXXXXX

214
No.18, Xinglong Rd., Taoyuan City 330477

B30121P0W24010002 @ — — ———————————

Certification

*— ———

marks

— — — |- - Serial number

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

DO NOT TOUCH HEATSINK WHEN
B\cauTIoN D8 e N MAY CALSE BURN

CAUTION READ THE USER MANUAL
A BEFORE OPERATION.

@ USE PROPER GROUNDING TECHNIQUES

/

Note: the examples only illustrate how the certification marks are displayed; the marks are not printed on
the nameplate until the certification progress is complete.

m  Serial number

B30121P0 W 24
(1) 2) )

01 0002
4) )

(1) Model number

(2) Manufacturing plant (T: Taoyuan; W: Wujiang)

(3) Year of production (24: year 2024)
(4) Week of production (from 1 to 52)
(5) Production sequence in a week (starting from 0001)

1-3



Product Overview

ASDA-B3

ECM-A3 /| ECM-B3 series servo motor

B Nameplate information

Model number — — -®
Applicable power supply —— -®

Rated output — —-@

QRcodeand _ _
serial number

B Serial number
ABCYB1JB W 14 23
(1 2) Q) “)

AISELTA AC SERVO MOTOR

MODEL : ECM-A3H-CY0602RS1
INPUT: VAC 110 A1.45Ins.A

OUTPUT: r/min 3000 N.m 0.64kW 0.2
No. 18, Xinglong Rd.,
Taoyuan City 330477
ABCYB1JBW14230024

o —|

L Delta Electronics,Inc.

0024

(1) Model number

Certification
" marks

(5) (2) Manufacturing plant (T: Taoyuan; W: Wujiang)

(4) Week of production (from 1 to 52)
(5) Production sequence in a week (starting from 0001)

)
)
(3) Year of production (14: year 2014)
)
)

Note: the rated voltage (220V / 400V) 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.
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Product Overview

1.2.2 Model explanation

ASDA-B3 servo drive

(1) Product name

(2)

ASD: AC Servo Drive

Series

B3: B3 series

B3A: B3A series

Rated power output

ASD-B3-04 21-M

2) 3 @4 6

Code Specification Code Specification Code Specification
01 100 W 15 1.5 kW 55 5.5 kW
02 200 W 20 2 kW 75 7.5 kW
04 400 W 30 3 kW 80 8 kW
07 750 W 40 4 kW - -
10 1 kW 45 4.5 kW - -
Input voltage and phase
21: 220V, single- / three-phase
23: 220V, three-phase
43: 400V, three-phase
Model type
B3 series
Connector Function L M F E
Number of DIs / DOs 9/6 472 4/2 472
Analog voltage input / output 2/2 2/2 2/2 2/2
Pulse input (Pulse / Sign) v - - -
Pulse output (OA/ OB/ OZ) v v v v
CN1
OCZ signal v - - -
High-speed Capture DI (PR) DI7 DI3 DI3 -
Touch Probe (EtherCAT) - - - Di1, DI2
Number of CN1 pins 44 26 26 26
CN3 Communication function RS-485 CANopen - -
CN4 Comm“”(itf)ag%r; function Mini USB Mini USB Mini USB Mini USB
CN6 Bus communication - - DMCNET EtherCAT
- STO - - - -
- Dynamic brake (hardware) - - - -
- PR mode v v v v
- Absolute function v v v v
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B3A series
Connector Function L M F E P
Number of DIs / DOs 9/6 4/2 4/2 4/2 6/3
Analog voltage input / output 2/2 2/2 2/2 2/2 -
Pulse input (Pulse / Sign) v v v v -
Pulse output (OA/ OB / 0Z) v v v v
CN1
OCZ signal v - - - -
High-speed Capture DI (PR) DI7 DI3 DI3 - DI3
Touch Probe (EtherCAT) - - - DI1, DI2 -
Number of CN1 pins 44 26 26 26 26
CANopen
CN3 Communication function RS-485 RS-4?35 - - -
CN4 Comm“rzit‘;ag‘(’:”) function | yini USB | MiniUSB | MiniUSB | MiniUSB | MiniUSB
CNG6 Bus communication - - DMCNET EtherCAT | PROFINET
CN10 STO v v v v v
- Dynamic brake (hardware)™ v v v v v
- PR mode v v v v v
- Absolute function v v v v v
Note:

1. 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 models
available for purchase.

2. The dynamic brake is activated when power to the servo drive is lost.
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ECM-B3 series servo motor

(1)

()

®)

®)

ECM -B 3 M-C 2 0604 R S 1

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)(11)

Product name
ECM: electronically commutated motor

Servo type
B: general type servo motor

Series
3: 3 series

Inertia

H: high inertia

M: medium inertia
L: low inertia

Rated voltage and speed
C: 220V and 3,000 rpm
E: 220V and 2,000 rpm
F: 220V and 1,500 rpm
J: 400V and 3,000 rpm
K: 400V and 2,000 rpm
L: 400V and 1,500 rpm

Encoder type

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

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

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

M: 17-bit incremental magnetic encoder (single-turn absolute)

Note: number of revolutions means the maximum number of turns the encoder can record.
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(7) Motor frame size

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

(8) Rated power output

Code Specification Code Specification
01 100 W 15 1.5 kW
02 200 W 18 1.8 kKW
04 400 W 20 2 kW
07 750 W 30 3 kw
08 850 W 45 4.5 kW
10 1 kW 55 5.5 kW
13 1.3 kW 75 7.5 kW

(9) Shaft type and oil seal

w/o brake, with oil seal

with brake, with oil seal

with keyway
with screw hole

R

S

(10) Shaft diameter and connector type

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

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

3: standard shaft diameter (42 mm)2 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.

(11) Special code
1: standard products

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

for purchase.
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ECM-A3 series servo motor

(1)

()

®)

ECM - A 3 L-C 2 0604 R S 1

(1) (2 (3) @) (5) (6) (7) (8) (9) (10)(11)

Product name
ECM: electronically commutated motor

Servo type
A: high-precision servo motor

Series
3: 3 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.
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(7) Motor frame size

Code Specification Code Specification
04 40 mm 08 80 mm
06 60 mm - -

(8) Rated power output

Code Specification Code Specification
OF 50 W 04 400 W
01 100 W 07 750 W
02 200 W - -

(9) Shaft type and oil seal

w/o brake, with oil seal

with brake, with oil seal

with keyway
with screw hole

R

(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 connectors (IP67)

S

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

(11) Special code
1: standard products

Z: special code of C[108071SI. Refer to the note in Section A.3.5.

Note: the model codes listed here are only for demonstration of the naming conventions; some
combinations of the model codes are not available. Contact the distributors for the models available

for purchase.



ASDA-B3

Product Overview

1.3 ASDA-B3 servo drive and applicable motor

1.3.1 220V models

ECM-A3 series servo motor

Servo motor model

Servo drive model

Inertia
Rated/ |Frame|Rated (x10%%kg-m?) Rated / Max. | Rated / Max. Rated |Rated / Max.
Model number Max. speed | size power . gk y current torque Model number |power| current
rpm mm W with brake Al N-m W Al
(rem) | (mm) | (W) B (Arms) (N-m) (W) (Arms)
ECM-A3L-CJ040F | 3000 /6000 | 40 50 | 0.0229/0.0255 | 0.66/2.82 06155597/ ASD-B30J-0121-00| 100 | 0.9/3.88
ECM-A3L-C[J0401 | 3000/ 6000 | 40 100 | 0.04/0.0426 0.9/3.88 0.32/1.12 |ASD-B3-0121-0J| 100 | 0.9/3.88
ECM-A3L-CJ0602 | 3000 /6000 | 60 | 200 0.09/0.12 145/6.2 0.64/2.24 |ASD-B3-0221-00| 200 | 1.55/7.07
ECM-A3L-CJ0604 | 3000 /6000 | 60 | 400 0.15/0.18 2.65/10.1 1.27/4.45 |ASD-B3[1-0421-0J| 400 | 2.65/10.6
ECM-A3L-CJ0804 | 3000 /6000 | 80 | 400 | 0.352/0.408 26/10.6 1.27/4.44 |ASD-B3[1-0421-0J| 400 | 2.65/10.6
2.39/6.45 |ASD-B301-0721-00| 750 | 5.1/14.14
ECM-A3L-CJ0807 | 3000 /6000 80 | 750 | 0.559/0.614 5.1/20.6
2.39/8.36 |ASD-B3[1-1021-00 | 1k | 7.3/21.21
ECM-A3H-CLI040F | 3000 / 6000 | 40 50 | 0.0455/0.0517 | 0.64/2.59 00'1555%/ ASD-B3-0121-00| 100 | 0.9/3.88
ECM-A3H-C[10401 | 3000/ 6000 | 40 100 | 0.0754/0.0816 | 0.9/3.64 0.32/1.12 |ASD-B3-0121-0J| 100 | 0.9/3.88
ECM-A3H-C[10602 | 3000 / 6000 | 60 | 200 0.25/0.28 145/53 0.64/2.24 |ASD-B3-0221-00| 200 | 1.55/7.07
ECM-A3H-C[10604 | 3000 / 6000 | 60 | 400 0.45/0.48 265/9.8 1.27/4.45 |ASD-B3[1-0421-00| 400 | 2.65/10.6
ECM-A3H-C[10804 | 3000 / 6000 | 80 | 400 0.92/1.07 26/9.32 1.27/4.44 |ASD-B3[1-0421-00| 400 | 2.65/10.6
2.39/7.23 |ASD-B301-0721-00| 750 | 5.1/14.14
ECM-A3H-C[10807 | 3000 /6000 | 80 | 750 1.51/1.66 4.61/16.4
2.39/8.36 |ASD-B3[1-1021-00| 1k | 7.3/21.21
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ECM-B3 series servo motor
Servo motor model Servo drive model
Inertia
Rated/ |Frame|Rated (x10%kg-m?) Rated / Max. Rated / Rated| Rated/
Model number Max. speed | size |power o gk y current Max. torque | Model number |power|Max. current
rpm mm) | (W W ol N-m W
(rpm) (mm) | (W) ST e (Arms) (N-m) (W) (Arms)
ECM-B3L-C[J0401 | 3000 /6000| 40 | 100 | 0.0299/0.0315 | 0.857/3.44 | 0.32/1.12 |ASD-B3[1-0121-00 | 100 | 0.9/3.88
ECM-B3M-C[10602| 3000/6000| 60 | 200 & 0.141/0.151 142/6.62 | 0.64/2.24 |ASD-B3[1-0221-0 | 200 | 1.55/7.07
ECM-B3M-C[10604 | 3000/6000| 60 | 400 & 0.254/0.264 240/9.47 | 1.27/4.45 |ASD-B3J-0421-01| 400 | 2.65/10.6
ECM-B3M-C[10804 | 3000/6000| 80 | 400 & 0.648/0.695 253/9.42 | 1.27/4.45 |ASD-B3J-0421-01| 400 | 2.65/10.6
2.4/7.61 |ASD-B30J-0721-00| 750 | 5.1/14.14
ECM-B3M-C[10807 | 3000/6000| 80 | 750 1.07/1.13 4.27/15.8
24/84 |ASD-B3-1021-00| 1k | 7.3/21.21
ECM-B3M-C[10810| 3000/ 6000 | 80 1k 1.37/1.40 5.00/18.2 |3.18/11.13 |ASD-B30J-1021-00| 1k | 7.3/21.21
ECM-B3M-C[11010| 3000/ 6000 | 100 1k 2.78/3.06 6.05/18.4 | 3.18/9.54 |ASD-B30J-1021-00| 1k | 7.3/21.21
ECM-B3M-C[11015| 3000 /6000 | 100 | 1.5k 3.69/3.97 748/22.8 | 4.77/14.3 |ASD-B30J-1521-01| 1.5k | 8.3/24.3
ECM-B3M-C[11020| 3000 /6000 | 100 | 2k 4.68/4.95 9.96/30.7 | 6.37/19.1 |ASD-B3J-2023-01| 2k | 13.4/38.3
ECM-B3M-EJ1310| 2000/ 3000 | 130 1k 7.7917.94 5.96/19.9 | 4.77/14.3 |ASD-B30J-1021-00| 1k | 7.3/21.21
7.16/19.34 | ASD-B30J-1521-00 | 1.5k | 8.3/23.7
ECM-B3M-E[11315|2000/3000| 130 | 1.5k & 11.22/11.37 8.17 /26.82
7.16/21.48 | ASD-B3J-2023-01| 2k | 13.4/38.3
ECM-B3M-E[11320|2000/3000| 130 | 2k 14.65/14.8 10.59/34.20 |9.55/28.65 | ASD-B3[1-2023-1] | 2k | 13.4/38.3
ECM-B3M-E[11820|2000/3000| 180 | 2k 29.11/30.38 | 11.43/36.21 |9.55/28.65 ASD-B3[1-2023-[1| 2k | 13.4/38.3
19.1/52.3 |ASD-B3[0-3023-01| 3k [19.4/53.03
ECM-B3M-F[11830 | 1500 /3000 | 180 | 3k 53.63/54.9 18.21/58.9
19.1/57.29 - - -
ECM-B3H-C[J0602 | 3000/6700| 60 | 200 | 0.265/0.280 1.51/6.12 | 0.64/2.43 |ASD-B3[1-0221-J | 200 | 1.55/7.07
ECM-B3H-C[10604 | 3000 /6700 60 | 400 | 0.523/0.538 2.21/846 | 1.27/4.83 |ASD-B3J-0421-01| 400 | 2.65/10.6
2.4/7.86 |ASD-B3J-0721-00| 750 | 5.1/14.14
ECM-B3H-C[10807 | 3000 /6700 80 | 750 1.55/1.62 4.19/16.3
24/9.12 |ASD-B30-1021-0| 1k | 7.3/21.21
ECM-B3H-F[J1308 | 1500 /4000 | 130 | 850 | 12.44/12.62 6.65/20.0 |5.39/16.17 |ASD-B30J-1021-00| 1k | 7.3/21.21
ECM-B3H-F[J1313 | 1500/4000| 130 | 1.3k | 18.00/18.14 7.70/23.9 |8.34/25.02 ASD-B3J-1521-01| 1.5k | 8.3/24.3
ECM-B3H-F[11318 | 1500 /4000 | 130 | 1.8k | 22.60/22.80 11.5/36.1 11.5/34.5 |ASD-B3[1-2023-0J | 2k | 13.4/38.3
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1.3.2 400V models

ECM-B3 series servo motor

Servo motor model Servo drive model

Inertia
Rated/ |Frame|Rated Rated / Max. | Rated / Max. Rated| Rated / Max.

Model number Max. speed | size |power (x.10'4kg-m2) current torque Model number |power current
(om) | (mm) |- (W) | withbrake/ | (arms) (Nm) W) | (Arms)
24/7.61 |ASD-B3J-1043-00| 1k | 3.37/7.07
24/84 |ASD-B3[1-1543-0]| 1.5k | 4.09/10.6
3.18/7.4 |ASD-B30-1043-00| 1k | 3.37/7.07
3.18/9.54 |ASD-B3[J-1543-00| 1.5k | 4.09/10.6
4.77/13.08 |ASD-B31-1543-00 | 1.5k | 4.09/10.6
4.77/14.31 |ASD-B30J-2043-00| 2k | 5.96/18.98
ECM-B3M-J[J1020 3000/ 6000 | 100 | 2k 4.68/4.95 5.00/15.3 | 6.37/19.11 |ASD-B3[J-2043-00| 2k | 5.96/18.98
4.77/11.08 |ASD-B300-1043-00| 1k | 3.37/7.07
4.77/14.3 |ASD-B3[1-1543-00| 1.5k | 4.09/10.6
7.16/17.78 |ASD-B30-1543-00| 1.5k | 4.09/10.6
7.16/21.48 |ASD-B300-2043-01| 2k | 5.96/18.98
ECM-B3M-K[11320|2000 /3000 130 | 2k 14.65/14.80 | 5.30/17.1 | 9.55/28.65 |ASD-B3J-2043-001| 2k | 5.96/18.98
5.39/11.55 |ASD-B3[1-1043-00| 1k | 3.37/7.07
5.39/16.17 |ASD-B30-1543-001| 1.5k | 4.09/10.6
8.34/22.14 |ASD-B30-1543-01| 1.5k | 4.09/10.6
8.34/25.02 |ASD-B3[1-2043-01| 2k | 5.96/18.98
ECM-B3H-L11318 | 1500 /4000 130 | 1.8k | 22.60/22.80 | 5.75/18.1 | 11.5/34.5 |ASD-B3[1-2043-01| 2k | 5.96/18.98
ECM-B3M-K[11820| 2000/ 3000 180 | 2k 29.11/30.38 57/18.1 | 9.55/28.65 |ASD-B300-2043-00| 2k | 5.96/18.98
19.1/53.9 |ASD-B3[0-3043-00| 3k | 9.11/27.33
ECM-B3M-L[J1830| 1500 /3000| 180 | 3k 53.63/54.9 9.1/29.45 | 19.1/53.9 |ASD-B3[1-4043-00| 4k 11/27.33
19.1/57.29 |ASD-B3[1-4543-1 | 4.5k |13.30/35.35
ECM-B3M-L[11845|1500/4000| 180 | 4.5k | 67.73/69.15 | 13.3/35.35 | 28.62/71.6 |ASD-B3[1-4543-(1 | 4.5k |13.30/35.35
ECM-B3M-L[11855|1500 / 4000 | 180 | 5.5k | 98.88/100.1 | 15.3/49.29 | 35.01/105 |ASD-B3[1-5543-01| 5.5k |15.34/49.29
47.75/110.9 |ASD-B3[1-7543-0 | 7.5k | 22.11/53.03
ECM-B3M-L1875| 1500/ 4000 | 180 | 7.5k | 134.95/136.24 | 22.1/56.68 |47.75/110.9 ASD-B3[J-8043-0J| 8k | 22.5/53.03
47.75/119 - - -

ECM-B3M-JJ0807 | 3000/ 6000 | 80 | 750 1.07/1.13 2.15/7.90

ECM-B3M-J[J1010 | 3000/ 6000 | 100 1k 2.78/3.06 3.03/9.21

ECM-B3M-J[J1015 3000 /6000 | 100 | 1.5k 3.69/3.97 3.73/11.4

ECM-B3M-K[J1310/ 2000/ 3000 | 130 1k 7.7917.94 3.00/9.95

ECM-B3M-K[11315|2000/3000| 130 | 1.5k | 11.22/11.37 | 4.09/13.37

ECM-B3H-LJ1308 | 1500 /4000 130 | 850 | 12.44/12.62 3.35/10.0

ECM-B3H-LJ1313 1500 /4000 130 | 1.3k | 18.00/18.14 3.85/12.0
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1.4 Description of the drive interface

1.41 -L models
(1)--
= (8)
(2)-
" ~(9)
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o
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" ~(10)
5) 2"
(5)— ¢ .
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L
= (12)
YR ICIOIE)
No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
Main circuit power input terminal.
(3) RST 220V models: connects to commercial power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to commercial power supply (380 - 400 Vac, 50/60 Hz).
Control circuit power input terminal.
(4) Lic, Loc 220V models: connects to single-phase power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to single-phase power supply (380 - 400 Vac, 50/60 Hz).
(5) Regenerative | For using the built-in regenerative resistor, or connecting to an external
resistor regenerative resistor or external power regenerative unit.
Servo drive current output: connects to the motor power connector (U, V, W). Do
(6) uvw not connect to the main circuit power. Incorrect wiring will cause damage to the
servo drive.
Grounding .
(7) screws Connects to the ground wires for the power and servo motor.
(8) CN4 Mini USB connector: connects to PC.
(9) CN3 Modbus communication port.
(10) CN1 1/0 signal interface: connects to PLC or controls I/O.
11) CN10 STO termial: only supported by the B3A series.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.2 -M/-F models
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
Main circuit power input terminal.
(3) RST 220V models: connects to commercial power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to commercial power supply (380 - 400 Vac, 50/60 Hz).
Control circuit power input terminal.
(4) Lic, Lac 220V models: connects to single-phase power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to single-phase power supply (380 - 400 Vac, 50/60 Hz).
(5) Regenerative | For using the built-in regenerative resistor, or connecting to an external
resistor regenerative resistor or external power regenerative unit.
Servo drive current output: connects to the motor power connector (U, V, W). Do
(6) uvw not connect to the main circuit power. Incorrect wiring will cause damage to the
servo drive.
(7) Grounding Connects to the ground wires for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
(9) CN3/CN6 CANopen (CN3) or DMCNET (CN6) high-speed communication ports.
(10) CN1 1/0 signal interface: connects to PLC or controls I/O.
11) CN10 STO terminal: only supported by the B3A series.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.3 -E models
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
Main circuit power input terminal.
(3) RST 220V models: connects to commercial power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to commercial power supply (380 - 400 Vac, 50/60 Hz).
Control circuit power input terminal.
(4) Lic, Lac 220V models: connects to single-phase power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to single-phase power supply (380 - 400 Vac, 50/60 Hz).
(5) Regenerative | For using the built-in regenerative resistor, or connecting to an external
resistor regenerative resistor or external power regenerative unit.
Servo drive current output: connects to the motor power connector (U, V, W). Do
(6) uvw not connect to the main circuit power. Incorrect wiring will cause damage to the
servo drive.
(7) Grounding Connects to the ground wires for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
(9) CNG6 EtherCAT high-speed communication ports.
(10) CN1 1/O signal interface: connects to PLC or controls 1/0.
(11) CN10 STO terminal: only supported by the B3A series.
(12) CN2 Encoder connector: connects to the encoder.
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1.4.4 B3A-P models
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No. Name Description
(1) - 7-segment display.
(2) CHARGE Power indicator.
Main circuit power input terminal.
(3) RST 220V models: connects to commercial power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to commercial power supply (380 - 400 Vac, 50/60 Hz).
Control circuit power input terminal.
(4) Lic, Lac 220V models: connects to single-phase power supply (200 - 230 Vac, 50/60 Hz);
400V models: connects to single-phase power supply (380 - 400 Vac, 50/60 Hz).
(5) Regenerative | For using the built-in regenerative resistor, or connecting to an external
resistor regenerative resistor or external power regenerative unit.
Servo drive current output: connects to the motor power cable (U, V, W). Do not
(6) uvw connect to the main circuit power. Incorrect wiring will cause damage to the
servo drive.
(7) Grounding Connects to the ground wires for the power and servo motor.
screws
(8) CN4 Mini USB connector: connects to PC.
(9) CN6 PROFINET high-speed communication ports.
(10) CN1 1/O signal interface: connects to PLC or controls 1/0.
(11) CN10 STO terminal: only supported by the B3A series.
(12) CN2 Encoder connector: connects to the encoder.
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Installation

Follow the instructions in this chapter during installation. This chapter includes
information about the circuit breaker, magnetic contactor, fuse, and the selection for

EMI filter and regenerative resistor.

2.1 Ambient StOrage CONGIIONS -+« +«+++«+«xsrssrrmrammairirais i 2.2
2.2 Ambient iNStallation CONAIIONS ««««««««+=xrrrrrrrrrrrmmmimmrrmriaaerriaaereins 2.3
2.3 Mounting direCtion aNd SPACE - +++++++«+++x=ssserareserairaisirae s 2.4
2.4 Safety precautions for USING MOtOrS -« ++««xx - sserrrrssrrrriiii 2-6
2.4.1 Troubleshooting for the motor operation and status --«--«---rorormereeeeeees 2-8
2.4.2 Mounting directions and precautions for the servo motor «-««-«-----roereeeees 2-9
2.4.3 Precautions for using servo motor with oil seal-«-«---r=rrerrmrrrraeens 2-10
2.4.4 Precautions for installing servo motor accessories =« «-«-«xxrarrrrrarreeeeaes 2-11
2.4.5 Oil and water prevention measures for the servo motor-----«-----xoeoeeee 2-13
2.4.6 Measures to suppress temperature increase of the servo motor «--------- 2-14
2.5 Specifications for the circuit breaker, magnetic contactor and fuse-------------- 2-15
2.8 F@ITHE FNG +++++veerrreesrrstrsemiiiis s 2.17
27 |nsta”ati0n requirements for EMC ....................................................... 2_18
271 EMI f"ters ................................................................................ 2_19
28 SeleCting the regenerative reSiStor ...................................................... 2_21
29 The use Of eleCtromagnetiC brake ....................................................... 2_27
210 The use Of Cable ............................................................................ 2_29
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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 storage instructions. While the product is

temporarily not in use:

B Store the product in a 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% (non-condensing).

B Avoid storing the product in an environment containing corrosive gas.
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Installation

2.2 Ambient installation conditions

B3 servo drive: the environment should be free of water, water vapor, dust, oily dust,
corrosive and inflammable gas or liquids, airborne dust or metal particles, or devices that
generate excessive heat. And the environment should be solid without vibration or
interference of electromagnetic noise.

Motor: the ambient temperature for the ECM-A3 and ECMC motors should be between

TS 0°C (32°F) and 40°C (104°F). The ambient temperature for the ECM-B3 motors should be

between -20°C (-4°F) and +60°C (+140°F)*. The environment should be free of water,
water vapor, dust, oily dust, corrosive and inflammable gas or liquids, airborne dust or
metal particles, or devices that generate excessive heat.

Note: if the ambient temperature for the ECM-B3 motors is over 40°C (104°F), refer to Section A.2.3
Power derating curves of the ECM-B3 motors.

Measuring
point T ¢—

10 mm
(0.4 inch)

50 mm
(2 inch)

50 mm
(2 inch)

60

50 mm
(2 inch)

The ambient operating temperature for the servo drive should be between 0°C (32°F) and
55°C (131°F). During long-term operation, it is advisable to keep the temperature below 45°C

(113°F) to ensure the servo drive’s performance.

For the 220V models, if the ambient temperature is over 45°C (113°F), place the product in a

well-ventilated environment.

For the 400V models, if the ambient temperature is over 45°C (113°F), keep the average load

rate at 80% or less, and place the product in a well-ventilated environment.

Mount the product vertically in the control cabinet (see the illustration of the correct mounting

direction in Section 2.3).

Install a fan at the top of the control cabinet for heat dissipation. Make sure the size of the
control cabinet and its ventilation condition can prevent the internal electrical devices from

overheating.

Check if the vibration of the machine affects the electrical devices in the control cabinet.
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.

For the 400V models, the airflow velocity at the measuring point, which is 10 mm (0.4 inches)

above the servo drive, has to be 0.5 m/s or higher.
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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 space between the AC servo drive and the
adjacent objects and the wall, or overheating may result in 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 malfunction.

Correct
oY) {ED8 .
Base
Airflow
Airflow
Incorrect
—
Airflow Airflow
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Installation

Heat dissipation requirements

B In order to have adequate airflow for ventilation, follow the suggested clearances when

installing one or multiple servo drives.

B Avoid mounting one servo drive above one another, or the drives at the bottom generate

heat which rises and causes temperature increase of the drives mounted above.

One servo drive

Multiple servo drives

O ' min.

50 mm
! (2inch)
Bz
©
o
min. min.
25 mm 25 mm
(1inch) (1 inch)
min.
50 mm
(2inch)
L /o \Y

Airflow

min.
100 mm
(4inch)

min.
50 mm
(2 inch)

CICL]

!

Control cabinet

min.
25 mm

- (1 inch)

Airflow

/s o o Y/ s s N

Airflow

min.
25 mm
(1 inch)

@®e

min.
50 mm
(2 inch)

Airflow

A

min.
80 mm
(3.2 inch)

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

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

any equipment.

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

B When taking out or placing the servo motor, hold the whole motor instead of holding the
cable or the motor shaft only.

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 load on the shaft within the allowable range listed in the
specifications.

B The shaft of the servo motor is not water- or oil-proof. Do not use, install, or store the servo
motor in an environment that contains water, oily liquids, corrosive and inflammable gases,
or is with high humidity.

B The material of the motor shaft is not rustproof. Although rustproof oil has been applied to
the shaft during the manufacturing process, you must check the shaft condition every three
months and apply rustproof oil 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 measures to
avoid electromagnetic interference, vibration, and abnormal temperature changes.

B The magnetic field for placing or installing the motor should be below 10 mT.
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Wiring

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

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

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

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

B When the motor or brake is undergoing high voltage 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 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 temperature during
operation 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 holding, 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 holding the motor, rotation backlash can still occur and
the maximum rotation is 1° to 2°. Besides, 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.
When using a servo motor with a brake, do not use the built-in brake for dynamic braking.

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

Others

B Delta AC 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:

Possible cause

Checking method

Corrective action

There is a source of vibration in
the connecting components.

The encoder is subject to
excessive vibration or shocks.

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

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 if there’s
dust on the encoder’s rear
cover (encoder damage).

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

Replace the servo motor.

When the servo motor is overheating:

Possible cause

Mounting surface of the servo

motor has poor thermal
conductivity.

Checking method

Measure the temperatures of the
servo motor frame and the
mounting surface (metal).

The temperature difference
should not exceed 20°C (68°F).

Corrective action

Make sure the installation
surface is flat. If there is any
substance (such as paint or
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

1

B When wiring, you need to install an oil trap (marked as (1) in
the figure on the left) to prevent water 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.

L)

Vertical - shaft end down

L

]

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

=

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

This section defines the operating conditions for using the servo motor with an oil seal:
B In the 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)
3~ Z] (1)

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

B The oil seal cannot be submerged in liquid. It can only withstand splashes of oil.

B 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.
m [f you use a servo motor with a keyway, install the attached key or a key matching the
specified dimensions to 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, the accessories installed to

the motor shaft (A and B), or the motor shaft (C). Instead, use a screwdriver and a screw.

__E____ _____ L

(A) (C)
(B) =

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

Installation safety precautions for coupling applications

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

conditions. Improper use or connection may cause damage to the motor.

B Use a dial gauge or other methods to ensure the centering precision is within the
specifications. If you are not allowed to use the dial gauge or other methods in the

environment, slide the coupling along both shafts and adjust it until it does not get stuck.

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.

Important: when you are doing the measurements, rotate the coupling and the motor shaft

together.
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Installation / disassembly safety precautions for motor shaft accessories

B When connecting the shafts, make sure that the required centering precision is reached. If

the shafts are not correctly centered, vibration may damage the bearings and encoder.

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

around the encoder, as the impact may damage the encoder.

:“\

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

B 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.
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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.

B Do not submerge the cable in oil or water.

—
~ s~
~

é

9
(2)
(1) Servo motor; (2) Oil
m [foil or water is unavoidable, use oil-resistant cables. Delta does not provide oil-resistant cables.
W |f the servo motor must be mounted with the shaft end up, do not use it in a machine,

gearbox, or other environment where the servo motor may have contact with oil or water.
(1)
(2)

A

(1) Gear; (2) QOil

B Do not use the servo motor in an environment with cutting fluids. Depending on the cutting
fluid types, the sealing materials, coated colloids, cables, or other components may be

affected or even deteriorated.
B 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 preceding 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 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 altitude 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 and poor noise immunity, and result

in malfunction.
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2.5 Specifications for the circuit breaker, magnetic contactor

and fuse

220V models

Control power supply (L1c, L2c)

Main circuit power supply (R, S, T)

Servo drive model Circuit Magnetic Fuse Circuit Magnetic Fuse
breaker contactor (Class CC) breaker contactor (Class T)
ASD-B301-0121-0O0 2A 2A 2A 5A 5A 10A
ASD-B301-0221-00 2A 2A 2A 5A 5A 10A
ASD-B301-0421-00 2A 2A 2A 10A 10A 10A
ASD-B301-0721-00 2A 2A 2A 10A 10A 20A
ASD-B301-1021-0O0 2A 2A 2A 15A 15A 30A
ASD-B301-1521-00 2A 2A 2A 20A 20A 30A
ASD-B301-2023-00 2A 2A 2A 30A 30A 40A
ASD-B301-3023-00 2A 2A 2A 30A 30A 40A

Note:

1. Operation mode: standard.
2. If the servo drive is equipped with a residual-current device (RCD) for electricity leakage protection,
select an RCD with current sensitivity of at least 200 mA and with minimum 0.1 sec working time to
avoid incorrect operation.
3. Select the Type B residual-current device (RCD) with time delay, as the system ground wire may
contain DC electricity.

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

5. If authority in the country may designate 14n and maximum fault loop impedance, you shall follow the
rule in such a case. Otherwise, follow the maximum fault loop impedance in this table:

Servo drive model

Maximum fault loop impedance

TN system TT system
ASD-B3[1-0121-00 1.6Q 139Q
ASD-B3[1-0221-00 1.6Q 139Q
ASD-B3[1-0421-00 1.3Q 139Q
ASD-B3[1-0721-00 0.85Q 139Q
ASD-B3[1-1021-00 0.75Q 139Q
ASD-B3[1-1521-00 0.69Q 139Q
ASD-B3[1-2023-00 0.69Q 139Q
ASD-B3[1-3023-1 0.65Q 139Q
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400V models

Servo drive model

Control power supply (L1c, L2c)

Main circuit power supply (R, S, T)

Fuse

Circuit | Magnetic (Class Circuit Magnetic Fuse

breaker| contactor cC) breaker | contactor (Class T)
ASD-B30-1043-00 | 2A 2A 2A 10A 10A 10A
ASD-B30-1543-00 | 2A 2A 2A 15A 15A 15A
ASD-B30-2043-00 | 2A 2A 2A 20A 20A 20 A
ASD-B30-3043-00 | 2A 2A 2A 35A 35A 35A
ASD-B30-4043-00 | 2A 2A 2A 40A 40A 50 A
ASD-B30-4543-0 | 2A 2A 2A 40A 40A 50 A
ASD-B30-5543-0 | 2A 2A 2A 60 A 60 A 60 A
ASD-B30-7543-00 | 2A 2A 2A 60 A 60 A 70A
ASD-B30-8043-00 | 2A 2A 2A 60 A 60 A 70 A

Note:

1. Operation mode: standard.

2. If the servo drive is equipped with a residual-current device (RCD) for electricity leakage protection,
select an RCD with current sensitivity of at least 200 mA and with minimum 0.1 sec working time to
avoid incorrect operation of the RCD.

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

contain DC electricity.

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

5. If authority in the country may designate |14n and maximum fault loop impedance, you shall follow the
rule in such a case. Otherwise, follow the maximum fault loop impedance in this table:

Servo drive model

Maximum fault loop impedance

TN system TT system
ASD-B3[1-1043-00 0.75Q 220Q
ASD-B3[1-1543-00 0.75Q 2200
ASD-B3[1-2043-00 0.75Q 2200
ASD-B3[1-3043-01 0.69Q 2200
ASD-B3[1-4043-00 0.69Q 2200
ASD-B3[1-4543-01 0.69Q 2200
ASD-B3[1-5543-01 0.65Q 2200
ASD-B3[1-7543-00 0.65Q 2200
ASD-B3[1-8043-1 0.65Q 2200
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2.6 Ferrite ring

The ferrite ring suppresses high-frequency noise, reducing 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. The suggested ferrite ring model is

as follows.

Ferrite ring model Applicable servo drive model

ASD-B30-1043-01, ASD-B3[1-1543-1, ASD-B30-2043-01, ASD-B31-3043-01,
ASD-ACFC7K00 | ASD-B3[1-4043-010, ASD-B30-4543-01, ASD-B3[1-5543-01, ASD-B3[1-7543-[1,
ASD-B301-8043-01

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 (in the 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 in the power circuit or between the servo drive and the
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.

When suppressing common-mode interference, the ferrite ring causes eddy current losses to
high-frequency signals and transforms them into heat. The ferrite ring acts as a low-pass filter to
effectively suppress high-frequency noise and ensure the stability of the circuit while the

impedance to low-frequency signals is relatively small.

Winding the wires several turns on the ferrite ring can increase inductance and the ability to filter
out high-frequency noise. The suggested winding methods are shown as follows:
B For 400V models

R U

Note:

1. Refer to Chapter 3 for the selection of the motor power cable.

2. Only the motor power cable or servo drive power cable can be led through the ferrite ring. If needed,
prepare extra ferrite rings for grounding.

3. An EMIl filter for absorbing radiation may be required when a longer motor power cable is used.
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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 EMC standards. Refer to the following diagram for the
standard installation, through which the Delta servo products passed the EMC test.
1%
__}ja §> MCCB Control cabinet
[ 1 [
| U-shaped saddle |
*1
i ‘ EMI filter
o]
. g
Servo drive U Vv, W @
:’% *1 < Motor
i RST D
*1 )
Lic, Lac -
k%)
3 *1_| Encoder
CN2 s
el
a
2
P
o)

Safety relay A STO

Controller

CN1

| U-shaped saddle |

Note:

1.

Use shielded wires.
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2.7.1 EMI filters

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

operation, which interferes with peripheral equipment through conduction or radiation. With an

EMI filter correctly installed and used, much of the interference can be eliminated. For optimized

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

220V models
Power Servo drive model Recommended EMI filter
1PH 3PH
100 W ASD-B301-0121-00 EMF023A21A EMF10AM23A
200 W ASD-B301-0221-00 EMF023A21A EMF10AM23A
400 W ASD-B301-0421-00 EMF023A21A EMF10AM23A
750 W ASD-B301-0721-0O0 EMF023A21A EMF10AM23A
1 kW ASD-B301-1021-00 EMFO023A21A EMF10AM23A
1.5 kW ASD-B30-1521-00 EMFO023A21A EMF10AM23A
2 kW ASD-B30-2023-00 - EMF021A23A
3 kw ASD-B31-3023-00 - EMF021A23A
400V models
e Servo drive model Recommended EMI filter
1 kw ASD-B301-1043-00 EMF018A43A
1.5 kW ASD-B30-1543-00 EMFO018A43A
2 kW ASD-B30-2043-00 EMFO018A43A
3 kW ASD-B301-3043-00 EMFO018A43A
4 kW ASD-B301-4043-00 EMFO033A43A
4.5 kw ASD-B301-4543-1 EMFO033A43A
5.5 kW ASD-B301-5543-1 EMFO033A43A
7.5 kW ASD-B301-7543-1 EMFO033A43A
8 kW ASD-B301-8043-01 EMF033A43A
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General precautions for installation

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

instructions of the servo drive in the user manual, pay attention to these precautions:

1.
2.
3.
4.

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

It is recommended that you install one servo drive with one EMI filter.

Refer to the following standards for more specifications of EMI filter installation:

1.
2.

3.

EN 61000-6-4 (2001)
EN 61800-3 (2004) PDS of category C2
EN 55011+A2 (2007) Class A Group 1

Motor power cable selection and installation precautions

The selection of motor power cable and installation accuracy determine the performance of the

EMI filter. Follow these precautions:

1.
2.

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

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

distance and the largest contact area.

Remove the protective paint on the U-shaped saddle and metal plate to ensure good

contact. See the following figure.

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

metal plate. See the following figure.

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

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

Some of the Delta servo drive models have a built-in regenerative resistor, and 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 capacitor 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.

S :2 (1)

(2)

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

220V models
Specifications of the Capacity of the built-in Minimum allowable
Servo drive (kW) built-in regenerative resistor repene¥ative resistor resistance value
. ) 9 (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
1 100 40 20 30
1.5 100 40 20 30
2 20 80 40 15
3 20 80 40 15
400V models
Specifications of the Capacity of the built- Minimum allowable
Servo drive built-in regenerative resistor IF;] re yenerative resistance value
(kW) . , >9 (reference for external
Resistance (Ohm) = Capacity (Watt) resistor (Watt) resistors) (Ohm)
1 100 80 40 80
1.5 100 80 40 60
2 50 80 40 45
3 50 80 40 40
4 35 100 50 35
4.5 35 100 50 35
5.5 35 100 50 25
7.5 35 100 50 25
8 35 100 50 25

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. Correctly set the resistance value (P1.052) and capacity (P1.053) for the regenerative

resistor; otherwise it might affect the performance.

2. When using an external regenerative resistor, ensure the total resistance value is greater

than the minimum allowable resistance value of the servo drive.
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3. The general application is to connect multiple resistors in series. If the resistance value
exceeds the setting range, you can reduce the value by connecting the resistors in parallel.

If you want to connect the resistors in parallel to increase the capacity of the regenerative

resistors, make sure the resistance value meets the requirements.

See the following for connecting the regenerative resistors in series and in parallel.

Connect to one external regenerative resistor

P®
1 kW, 10Q
C

P1.052 = 10 (Q)
P1.053 = 1000 (W)

Connect to external regenerative resistors (serial connection)

P®
1 kW, 10Q
1 kW, 10Q
C

P1.052 = 20 (Q)
P1.053 = 2000 (W)

Connect to external regenerative resistors

(parallel connection)

P® o .

1 kW, 10Q 1 kW, 10Q

Co

P1.052 = 5 (Q)
P1.053 = 2000 (W)

4. Normally, if the average regenerative energy is within the rated capacity of regenerative
resistor, 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 the regenerative resistors equipped with thermal switches. Contact the manufacturer for

the load characteristics of the regenerative resistor.
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When installing an external regenerative resistor, connect the resistor to P@® and C contacts,
and leave the P @ and D contacts open. Choose the external regenerative resistors of the

resistance values specified in the table on page 24. For easy calculation of the required

regenerative resistor capacity, ignore the energy consumed by IGBT and select the capacity of the

external regenerative resistor according to the selected rotary motor.

Selecting the regenerative energy

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

@~ 1

25 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 table on next page when making calculations and selecting the

required regenerative resistor.

220V models
o s
100 W ASD-B3[1-0121-01 4.21
200 W ASD-B3[1-0221-1 5.62
400 W ASD-B3[1-0421-1 8.42
750 W ASD-B30-0721-01 18.25
1 kW ASD-B3[1-1021-01 26.21
1.5 kW ASD-B3[1-1521-1 34.94
2 kW ASD-B3[1-2023-1 26.21
3 kW ASD-B3[1-3023-1 31.82
400V models
Power Servo drive model e baorbed oy the capacior Ec Goule)
1 kW ASD-B3[1-1043-1 14.66
1.5 kW ASD-B3[1-1543-1 17.47
2 kW ASD-B3[1-2043-1 29.33
3 kW ASD-B3[1-3043-1 34.94
4 kW ASD-B3[1-4043-1 42.43
4.5 kW ASD-B3[1-4543-1 42.43
5.5 kW ASD-B3[1-5543-1 51.17
7.5 kW ASD-B3[1-7543-1 62.40
8 kW ASD-B3[1-8043-1 62.40
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Assuming that the load inertia is N times the motor inertia, when the motor decelerates from the
operation speed to a stop, the regenerative energy is (N+1) x Eo and the regenerative resistor
needs to consume (N+1) x Eo - Ec joules. Assuming that the reciprocating motion cycle is T sec,

then the required capacity of regenerative resistor = 2 x ((N+1) x Eo - Ec) / T. The calculation is as

follows:
Step ltem 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 reciprocating motion cycle (T). Manual input.
. Manual input or read the of motor operation speed
3 | Setthe rotation speed (wr). with P0.002 (Drive status).
4 Set the ratio (N) of load inertia to the Manual input or read the ratio with P0.002.(Drive
motor inertia. status)
5 Calculate the maximum regenerative Eo = Rotor inertia x (rotation speed (wr))?/ 182
energy (Eo).
6 Regenerative energy that can be Refer to the table on the preceding page
absorbed by the drive (Ec). P 9 page.
7 Calculate 'the reqwred capacity of the 2 x (N+1) x Eo - Ec) / T
regenerative resistor.
g | Setparameters according to the resistor | o\ b4 459 and P1.053 correctly.
specification
Example:

For the 400 W motor (ECM-A3L-CY0604RS1), its rotor inertia is 0.15 x 10. When the
reciprocating motion cycle (T) is 0.4 sec, the motor operation speed is 3,000 rpm, and the load

inertia is 15 times of the motor inertia:
The maximum regenerative energy (Eo) = (0.15 x 10-4) x (3000)? / 182 = 0.74 joules.

The regenerative energy that can be absorbed by the drive (Ec) = 8.42 joules (listed in the table

on the preceding page).

2x((N+1)xEy-Eg) _ 2x((15+1) x0.74-8.42) _
7 = 07 =17.1 W.

The required regenerative resistor capacity =

From the preceding calculation, the required capacity of the regenerative resistor is 17.1 W,
which is smaller than the capacity (20 W) of the built-in regenerative resistor. In this case, the
built-in regenerative resistor of 40 W 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

(3)~

2) § :2 (1)

(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 circumstances, the motor’s torque direction is opposite to
the rotation direction. This means 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 the 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, the excess energy is consumed by the regenerative resistor.

Example:

For the 400 W motor (ECM-A3L-CY0604RS1), when the torque of the external load is +70% of
the rated torque (1.27 N-m) with the rotation speed up to 3,000 rpm, the required external
regenerative resistor is: 2 x (0.7 x 1.27) x (M) = 558 W.

Therefore, a regenerative resistor of 560 W and 60Q* is needed.

Note: the minimum allowable resistance value is 60Q) for the external resistor of the 400 W servo drives.
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2.9 The use of electromagnetic brake

An electromagnetic brake is usually used for motions in the Z-axis direction because gravity
causes the machine to fall. An electromagnetic brake can prevent the machine 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
electromagnetic brake can be enabled only when the servo is switched off. The drive controls the
electromagnetic brake with DO. If DO.BRKR is set to Off, it means the electromagnetic brake is
not operating and the motor is held; if DO.BRKR is set to On, it means the electromagnetic brake
is operating and the motor can run freely. You can use MBT1 (P1.042) and MBT2 (P1.043) for the

delay time settings.

Timing diagram of electromagnetic brake control:

(DO output)

On
SON off | | off
(Dl input) : :
| On |
BRKR off | ! Off
| |
| |
| |

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

Motor speed

|
. |
|
N I
| : |
ZSPD (P1.038)}+--=xsrsenseees |L"* -------------------------------------------------- JI
|
|
|
|
|
|
'

ZSPD (P1.038)f-=---=--===22222=
Motor speed '

Output timing of the BRKR signal:

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

2. When the servo drive is off and the time set by P1.043 is not yet reached, but the motor speed
is already lower than the speed set by P1.038, DO.BRKR is Off (the motor is held).
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Wiring of the electromagnetic brake:

— Brake 1

Servo drive Make sure to connect the
diode in the correct direction,
or it will damage the drive.
/ The circuit is open when the
emergency stop is pressed.
e f
& S
| |
5 ©
| |
DOX+ I [ ? |
\/ b . T
- Relay
DOX- L TDC24V

Note:
1. Refer to Chapter 3 Wiring.

The brake signal controls the solenoid valve, providing power to the brake and enabling the brake.

2.
3. There is no polarity for the brake cail.
4

Pressing the emergency stop button during motor operation may cause damage to the brake.

Calculate the brake’s rated current (ECM-B3H-F21308RS1 motor is used as an example).

Brake

Brake power consumption (at 20°C (68°F)) = 24 W (refer to Appendix A Specifications), so the

, _24W _
brake's rated current = Eyvile 1A.
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2.10 The use of cable

Precautions:

Prevent the termination point between the connector and the cable from being subject to
weight (include that of the attachments) or bending stress.

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

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

Do not twist the cable when installing.

Inappropriate installation and wrong usage shorten the cable lifespan.

Standard cable:

Do not use a standard cable when the application requires the cable to move or bend.

If required, use a flexible cable instead.

Flexible cable:

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

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.

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.
B Do not bend the flexible cable under any normal circumstances. Refer to Section 3.1.6.4 for

detailed flexible cable specifications.
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This chapter illustrates the power supply circuit, connectors, and wiring for each

control mode of the servo drive.

3.1 System Connectlon ............................................................................ 3_4

3.1.1 Connecting to peripheral devices (connecting to Delta communication type

SEIVO MOEOF) +++++ e+ eestesmsestrittett it 3.4
312 CONNECIOrS ANd LEFMINAIS - --+++++++++rsrrrrrrrrmrrmnaaasaaeererrriieaaaaeeeeeas, 3.5
3.1.3  WIring fOr POWEF SUPPIY ««+«xseserrrermrmrasesiriesis e 3.6
3.1.4 UVW pOWEr CONNECOr SPECIfICALIONS «+++++«++wxrrerrrssraerieraesiraes 3.9
3.1.4.1 F40 - F80 MOtOrS — POWET CONMECLOFS -+« +++++-rrrrrrrrrmnnnaaaaaeeeeen. 3-10
3.1.4.2 F100 - F130 motors — Power connectors «««««««xxesresresneseeeeeeee 3-12
3.1.4.3 F180 4.5 kW (or below) motors — Power connectors «««-«-«-xxeeeeee 3-12
3.1.4.4 F180 5.5 kW (or above) motors — Power connectors ---«---«=--xx-xe- 3-13
3.1.4.5 F100 - F180 motors — Brake connectorg «««««««-xsreeeerrreeeeeeeee 3-13
3.1.5 ENcoder CONNECOr SPECIfiCAtioNS «++«++«+++=+=+srsresrrraeaisiraieiries 3-14
3.1.5.1 F40 - F80 motors — Encoder CONNECtOrs ««««««« -rxxrerrrersreseeeeees 3-14
Standard CONNECTOr =« « s« rrrr e 3-14

CHOGORI CONNECTOr - s r s s s 3-15

Bulkhead connector - « -« rrerrmrree 3-16

3.1.5.2 F100 - F180 motors — Encoder CONNEctors:««««-«««xxxsreesresreeeeee: 3-17
316 WIre SEIEGHON -+« ++++seerrrrrrmmmmnnnnaaaaaeeaeeeeitie e e e e e e e e e aeaari s 3-18

3.1.6.1  Wire specifications / screw terminal block dimensions / screw and

tightening torque SPEGIfiCAtiONS ++«++«++«++«+«xwrrrrermrraraaais 3.18
31611 220V MOGEIS «+-vvvvrrrrrreremmmmrmmmmmmiiaaaaa e e e 3.18
31.6.1.2 400V MOGEIS «++-wvrrrrrrrememmmrrmmmmmmiiiiaaaaa e e e 3.20

3.1.6.2 Encoder cable SPecifications -+« ««+«+«-«-srsrearramamararrns 3.22
3.1.6.3 POWer cable SPECIfiCations -+« +«+«+«+« e sreraraeaeararrns 3.23
3.1.6.4 Flexible cable SPeCfiCations:«««««+«-+«-«-rareraramararares 3.08
3.1.6.5 Wire specifications for the attached terminals of Delta connectors -- 3-28
317 CONNECIOr INSEAIIGHION «----««««+rrrrrrrremrrrrmmmmmiiiiaa e e e e 3.29
3.1.7.1  CONNECLOr SPECIfICAtIONS -+++++++=+=+xreerrasearearraeaeaeaeaes 3.29
3.1.7.2 F40 - F80 motors — Power / Brake / Encoder connectors-------------- 3-30
CHOGORI CONNEGCEOF <+ xeeerrrremmmmnniaaaaaerrreiiaaaaaeeeeaas 3-30

Bulkhead CONMNECEOE *x s v s s rr s e 3_31
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3.1.7.3 F100 - F180 4.5 kW (or below) motor — Power connectors:------+--++ 3-33
3.1.7.4 F100 - F180 motors — Brake / Encoder connectors «----«----xxeeeee 3-34

3.2 Wiring diagrams for the Servo System ««««««-+--rrreemrrrmiin 3-35
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3.1 System connection
3.1.1 Connecting to peripheral devices
(connecting to Delta communication type servo motor)

Power
100 W - 1.5 kW Single- / Three-phase 200 - 230V
2 kW - 3 kW Three-phase 200 - 230V

1 kW - 8 kW Three-phase 380 - 400V

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.

o
e
= [

Magnetic contactor (MC)

When an alarm occurs, the servo -

’ Mini USB tor (CN4
drive outputs the DO.ALRM signal, Ccl>:lnects t‘;ot:(re‘?cot:)( )
and the MC cuts off the power to

the servo drive operate the software. Use a
: standard Mini USB

connection cable for

connecting with ASD A-Soft.

EI Communication port
[D%:O (CN3/CN6)

Power input of the
main circuit (RST)

Control circuit (L1c ch)‘

1/0 connector (CN1)
Regenerative resistor
connector

(P®DC) STO terminal (CN10)

Encoder connector
(CN2)

Regenerative resistor
(Optional purchase)

Installation precautions:

1. Make sure the power and wirings of the R, S, T, and Lic, Lac 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 motor operation.

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

4. When an alarm occurs or the system is under emergency stop status, use DO.ALRM or
DO.WARN to switch off the magnetic contactor (MC) to cut off the power to the servo drive.
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3.1.2 Connectors and terminals

Terminal Name Description
C t to single-ph AC .
Lic L Power input for the R?nfnect: tc;]smg : F: ase i sow?r th inout
1c, Lac control circuit (Refer to the model specification for the proper inpu
voltage.)
. Connect to three-phase AC power.
Power input for the i .
R, ST main circuit (Refer to the model specification for the proper input
voltage.)
Connect to the servo motor.
Terminal D Description
color
U V. W FG Terminals for motor U Red Connection terminals for the
e connection \Y White | three-phase main power cable to
W Black the motor.
EG Yellow / | Connect to the ground terminal
Green @ on the servo drive.
Use the built-in Short-circuit P® and D contacts,
; and leave P@® and C contacts
resistor
open.
Terminals for the Connect P® and C contacts to
regenerative resistor Use an external the resistor, and leave P@® and D
P®,D,C, @ 9 resistor y

terminal or power
regenerative unit

contacts open.

Connect the power regenerative
unit to P@ and® on the servo
drive. Leave P@® & D contacts
and P@® & C contacts open.

Use an external
power
regenerative unit

Ground terminals

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

Connect to the controller. Refer to Section 3.3 for more

CN1 1/0O connector . -
information.
CN2 Encoder connector 'Connect' to the encoder. Refer to Section 3.4 for more
information.
CN3 Communication port For RS-485 or CANopen communlcatlon. Refer to
Section 3.5 for more information.
CN4 Mini USB port _Connect. to PC or laptop. Refer to Section 3.6 for more
information.
. For DMCNET, EtherCAT, or PROFINET communication.
CN6 Communication port ; . .
Refer to Section 3.7 for more information.
Provides the STO (Safe Torque Off) function. The STO
CN10 STO terminal function is supported by the B3A models only. Refer to

Sections 3.8 and 3.9 for more information.

Pay special attention to the following when wiring:

1. Do not touch the RST and UVW cables and P®, D, C, @ wires immediately after the
power is off since the built-in capacitor of the servo drive can still contain a dangerously
large amount of electric charge. Wait until the “CHARGE” indicator is off.

2. Separate the RST power cable and the UVW power cable from other signal cables. The
minimum separation distances should be at least 30 cm (11.8 inches).

3. For the encoder cable for CN2, use a metal braided shielded twisted-pair cable that

conforms to the UL2464 standard.

4. When using RS-485, CANopen, DMCNET, EtherCAT, or PROFINET, use the shielded
twisted-pair communication cable to ensure the communication quality.
5. Do not use any external capacitors, or it may damage the servo drive.
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3.1.3 Wiring for power supply

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

The single-phase wiring is only applicable to models of 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.

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

TR
——#}—#}-MCCB

T Noise filter Power 1  Power 2 MC ALRM_RY_A
L |
= »—E{) g—o@—IWj—ooi
]
MC SPD

U
S Y
[1]
1] T w
MC
I-1C
Lac
Note:
MCCB: molded case circuit breaker CN1
MC: magnetic contactor DO+ 24 \/oc
SPD: surge protection device
Power 1: power on ALRM RY
Power 2: power off -
ALRM_RY: alarm relay
ALRM_RY_A: normally open contact DO-
of the alarm relay

Note: perform wiring according to the actual DO parameter configurations of each model.
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B Wiring method for three-phase power supply (for all series)

T S R
} } -} MCCB
e
T Noise filter Power 1  Power 2 ALRM RY_A
L

L »—Q Q—EWT s

< R Servo drive

I Lic
Loc

Note:

MCCB: molded case circuit breaker CN1

MC: magnetic contactor 24 \/pc
SPD: surge protection device DO+

Power 1: power on

Power 2: power off t‘ ALRM_RY

ALRM_RY: alarm relay

ALRM_RY_A: normally open contact DO-

of the alarm relay

Note: perform wiring according to the actual DO parameter configurations of each model.
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B 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 the other
axes. If you need to connect servo drives of different power levels, only models of the
same power level or the next upper / lower power level can be connected; moreover,

each servo drive should connect to a regenerative resistor (or a power regenerative unit).

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

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

TSR
& ¢

K; ?}?-) MCcCB

F EMI Filter Power 1 Power 2 MC  ALRM_RY_A

= [ _ll_c * ol o ; _l_O
I' MC

SPD

w

Lic
Loc

Regenerative
resistor

o

JTD

Note:
MCCB: molded case circuit breaker Regenerative
MC: magnetic contactor resistor
SPD: surge protection device

Power 1: power on

Power 2: power off

ALRM_RY_A: normally open contact
of the alarm relay

—0—0—0—0—0—0—0—0— —O0—0—0—0—0—0—0—0—
X
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3.1.4 UVW power connector specifications

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

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

Note: pin assignments of the ECM-B3 and ECM-B2 motor connectors are the same. For easier wiring,
ECM-B3’s connector illustration (angle of viewing) is changed, which is different from that of ECM-B2.

The (2) and (3) in the following figures 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)
©) @+@®)
@ | " |
M y— 1 [ ] ﬁ
| . B
§ T 0

[—] =

( “
|

(1) Encoder connector; (2) Brake connector; (3) UVW power connector
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3.1.4.1 F40 - F80 motors — Power connectors

Connector type
Model number

Applicable model

Model number

UVW power connector - w/o brake

Standard
ACS3-CAPW1000

ECM-B3 & ECM-A3

ECM-B30-000AAOORSO
ECM-B30-00AAOORYO
ECM-A30-00AAOORSO

ECM-A30-UOAAOOR7O
AA =04, 06, 08

CHOGORI
ACS3-CNPW1A00

ECM-B3 & ECM-A3
(220V models only)

ECM-B30O-O0AAOORJO

ECM-B30-000AAOORKO

ECM-A30-00AAOORJO

ECM-A30-00AAOORKO
AN =04, 06, 08

CHOGORI

Bulkhead - cable exit
direction towards
motor shaft

ACS3-AFPWSS00

ECM-B3

ECM-B30-000AAOORBO
AA =04, 086, 08

Bulkhead - cable exit
direction towards
encoder

ACS3-ABPWSS00

ECM-B3

ECM-B30-O00AAOORBO
AN =04, 06, 08

U (Red)

Pin assingment

V (White)

W (Black)

FG (Yellow / Green)

1

2

3

4

Note: all bulkhead connectors are with brakes. Do not wire Pin A and Pin B when using the motors without

brakes.
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Connector type
Model number

Standard
ACS3-CAPW2000

CHOGORI
ACS3-CNPW2A00

Bulkhead - cable exit
direction towards
motor shaft

ACS3-AFPWSS00

Applicable model

Model number
ECM-B3 & ECM-A3

ECM-B30-000AAOOSSO
ECM-B30-00AAOOS7O
ECM-A30-00AAOOSSO
ECM-A30-00AAOOS7O
AA =04, 06, 08
ECM-B3 & ECM-A3
(220V models only)

ECM-B30-000AAOOSKO

ECM-A30-000AAOOSIO

ECM-A30-00AAOOSKO
AN =04, 06, 08

ECM-B30-00AAOOSJO E

ECM-B3

ECM-B30-000AAOOSBO
AN =04, 06, 08

UVW power connector - with brake

CHOGORI

Bulkhead - cable exit
direction towards
encoder

ACS3-ABPWSS00

ECM-B3

ECM-B3O-UOAAODSBO
AN =04, 06,08

Pin assignment

FG
C°’t‘“e:t°r U (Red) V (White) | W (Black) = (Yellow/ E(‘BRQVKVE; BFB’I*l'feE)Z
yp Green)
Standard 2 4 5 3 6
CHOGORI 2 3 4 5 6
Bulkhead 2 3 4 A B

Note: power supply for the brake is 24 Voc; do not share the same power supply with other signals. The
brake coil has no polarity; its pin symbols are BRAKE1 and BRAKE2.
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3.1.4.2 F100 - F130 motors — Power connectors

Connector type
Model number

Military - straight
3106A-18-10S
ACS3-CAPWAO000

Military - right angle
3108A-18-10S
ACS3-CRPWAO000

Applicable model

Model number
ECM-B3

ECM-B30-00AAOOOSO

AA=10,13

ECM-B3

ECM-B30-000AAOOOSO

AA=10,13

UVW power connector — w/o brake

" S

1017 7]

e

U (Red)

Pin assignment
V (White) |

FG (Yellow / Green)

A

B |

Note: see Section 3.1.4.5 for the brake connectors.

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

D

Connector type Applicable model
Model number Model number UVW power connector — w/o brake
ECM-B3 —
Military - straight (—
DO OA
3106A-22-22S ECM-B30-00AAOOOSO E Co OB
ACS3-CAPWCO000 AA=18
ECM-B3 D —
DO OA
Military - right angle co oB
3108A-22-22S ECM-B3O-00AAOOOSO
ACS3-CRPWCO000 AA=18 _ ]
Pin assignment
U (Red) V (White) W (Black) FG (Yellow / Green)
A B C D

Note: see Section 3.1.4.5 for the brake connectors.
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3.1.4.4 F180 5.5 kW (or above) motors — Power connectors

Connector type

Applicable model

Model number

Model number
ECM-B3

Military - straight
3106A-32-17S
ACS3-CAPWEOQ00

ECM-B30-00OAA A ATI3O

AA=18, AA =5575

ECM-B3

Military - right angle
3108A-32-17S
ACS3-CRPWEO000

ECM-B30-00AA A ACI3O

AA=18;, AA =5575

UVW power connector - w/o brake

e

Pin assignment

U (Red)
A

V (White)
B

FG (Yellow / Green)
C D

Note: see Section 3.1.4.5 for the brake connectors.

3.1.4.5 F100 - F180 motors — Brake connectors

Connector type
Model number

Applicable model

Model number

Brake connector

Military - straight
CMV1-SP2S
[bayonet]
ACS3-CABRAO0O

Military - straight
[threaded, M17.5]
ACS3-CABRMO000

Military - right angle

ECM-B3

ECM-B30-000AAOOSOO
AA=10,13,18

ECM-B3

ECM-B3O-OOAAOOSOO
AN =10, 13,18

ECM-B3

CMV1-AP2S
[bayonet] ECM-B30-00AAODSOO S
ACS3-CRBRA00O AA=10,13, 18 HH|||||||||||||HH”|
UL

ECM-B3

Military - right angle
[threaded, M17.5]
ACS3-CRBRMO000

ECM-B3O-0OAAOOSONO
AN =10, 13,18

Pin assignment
BRAKE1 (Red) |

BRAKE2 (Black)

Note:

1 |

2

1. Power supply for the brake is 24 Vbc; do not share the same power supply with other signals. The
brake coil has no polarity.
2. Motors with bayonet receptacles are not compatible with threaded military connectors. Refer to
Section B.13 for details.
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3.1.5 Encoder connector specifications

Select the appropriate connector according to the code of Shaft diameter and connector type
in the motor model number. Refer to Section 1.2.2 for the model explanation of the servo motor.
3.1.5.1 F40 - F80 motors — Encoder connectors

Standard connector

g

/

(1) CN2 connector; (2) Standard connector

Connector type Applicable model
Model number Model number

ECM-B3 & ECM-A3
ECM-B30-00AAOOOSO —

Encoder connector

Standard ECM-B30-00AADOO7O
ACS3-CAEN0000 ECM-A30-00AAOOOSO
ECM-A30-00AAOOO7O E
AA =04, 06, 08

Note: see Section 3.4 for the pin assignment of the encoder connectors.

3-14



ASDA-B3

Wiring

CHOGORI connector

Connector type

(1) CN2 connector; (2) CHOGORI connector

Applicable model

Model number

Model number

ECM-B3 & ECM-A3
(220V models only)

CHOGORI
ACS3-CNEN2A00

ECM-B30-000AAOOOIO
ECM-B30-00AAOOOKO
ECM-A30-000AAOOOIO

ECM-A30-00AAOOOKO
AA =04, 06, 08

<meoe.
CHOGORI

Encoder connector

Note: see Sectgion 3.4 for the pin assignment for the encoder connectors.
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Bulkhead connector

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

Connector type

Applicable model

Model number

Model number

Encoder connector

ECM-B3

Bulkhead - cable exit
direction towards
motor shaft

ACS3-AFEASA00

ECM-B3O-OOAAOODBO
AN =04, 06, 08

4321

Il

765

ECM-B3

Bulkhead - cable exit
direction towards
encoder

ACS3-AFEASA00

ECM-B3O-OOAAOODBO
AN =04, 06, 08

567

1234

Note: see Section 3.4 for the pin assignment of the encoder connectors.
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3.1.5.2 F100 - F180 motors — Encoder connectors

(1) CN2 connector; (2) Military connector

Connector type
Model number

Military - straight
CMV1-SP10S
[bayonet]
ACS3-CAENA000

Military - straight
[threaded, M17.5]
ACS3-CAENMO000

Military - right angle
CMV1-AP10S
[bayonet]
ACS3-CRENA000

Military - right angel
[threaded, M17.5]
ACS3-CRENMO000

Applicable model

Model number
ECM-B3

ECM-B30-00AAOOOON
AA=10,13,18

ECM-B3

ECM-B3O-UOAAOOOONO
AN =10,13,18

ECM-B3

ECM-B3O-UOAAOOOONO
AN =10,13,18

ECM-B3

ECM-B3O-UOAAOOOONO
AN =10,13,18

Encoder connector

Note:

1. See Section 3.4 for the pin assignment of the encoder connectors.

2. Motors with bayonet receptacles are not compatible with threaded military connectors. Refer to Section

B.13 for details.
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3.1.6 Wire selection
3.1.6.1 Wire specifications / screw terminal block dimensions / screw and

tightening torque specifications

3.1.6.1.1

220V models

The following tables are the suggested specifications for wiring the terminals and signals for the

servo drive.

1. The shield should connect to the ground terminal @

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

. Wire spec. K.S. Terminals Inc. Kise Terminal Kss Terminal
Servo drive model - - - - - - - - -
U, V, W |Fork terminal Ring terminal|Fork terminal |Ring terminal|Fork terminal Ring terminal
ASD-B3-0121-0
ASD-B3[-0221-0 18 AWG
, | SVBL1-3.7 | RVBM1-3.7 | SVS 1.25-3.5 RVS 1.25-3.5| YF1.25-3 RF1.25-3
ASD-B30-0421-0 | 0.82mm
ASD-B3-0721-00
ASD-B3[-1021-0 16 AWG
) SVBL2-3.7 | RVBM2-3.7 | SV 1.25-3 | RV 1.25-3 | YF1.25-3 RF1.25-3
ASD-B3[-1521-0 1.3 mm
12 AWG
ASD-B3[-2023-00 3.3 mm?2 SVB3-4 RVB3-4 SV 3.54 RV 3.54 YF3.5-4 RF3.5-4
10 AWG
ASD-B3[-3023-00 5.3 mm? SVBS5-4 RVBS5-4 | SVS5.5-4 | RVS5.54 YF5.5-4 RF5.5-4
Wire spec. K.S. Terminals Inc. Kise Terminal Kss Terminal
Servo drive model ; ; ; ; ; ; ; ; ;
P@, C | Fork terminal|Ring terminal|Fork terminal|Ring terminal|Fork terminal|Ring terminal
ASD-B3[-0121-0
ASD-B3-0221-00
ASD-B3[-0421-00
SVBL2-3.7 | RVBM2-3.7 | SV 3.5-3 RV 2-3 YF3.5-3S RF2-3
ASD-B3-0721-00 14 AWG
ASD-B3-1021-00 2.1 mm?
ASD-B3-1521-00
ASD-B3[-2023-00
SVBL2-4 RVBL2-4 SV 3.54 RV 3.54 YF2-4 RF2-4
ASD-B3[-3023-00
. Wire spec. K.S. Terminals Inc. Kise Terminal Kss Terminal
Servo drive model - - - - - - - - -
Lic, Loc  |Fork terminal |Ring terminal | Fork terminal|Ring terminal|Fork terminal |Ring terminal
ASD-B3[1-0121-0
ASD-B3[1-0221-00
ASD-B3[1-0421-00
SVBL2-3.7 | RVBM2-3.7 | SV 1.25-3 | RV 1.25-3 | YF1.25-3 RF1.25-3
ASD-B3[1-0721-0 16 AWG
ASD-B3[1-1021-0 1.3 mm?
ASD-B3[1-1521-00
ASD-B3[1-2023-00
SVBL2-4 RVBL2-4 SV 1.254 | RVL1.25-4 YF2-4 RF2-4
ASD-B3[1-3023-01




ASDA-B3 Wiring

Wire spec. K.S. Terminals Inc. Kise Terminal Kss Terminal

Servo drive model - - - - - - - - -
R, S, T |Fork terminal|Ring terminal|Fork terminal Ring terminal Fork terminal |Ring terminal

ASD-B3-0121-0 | 22 AWG
ASD-B30-0221-0 | 0.32 mm?
20 AWG

ASD-B301-0421-00 052 mim? SVBL1-3.7 | RVBM1-3.7 | SV 1.25-3 | RV 1.25-3 | YF1.25-:3 | RF1.25-3
. mm
ASD-B30-0721-0 16 AWG
1.3 mm?
ASD-B30-1021-0 ;41A¥Vr$ SVBL2-3.7 | RVBM2-3.7 RV 2-3 RF2-3
1'2AWG SV353 —————— YF3.5-3S
ASD-B30-1521-0 2 - - - -
3.3 mm
ASD-B30-2023-01 ;23An\:vr$
16AWG SVBS5-4 | RVBS5-4 | SVS5.54 | RVS554 | YF5.5-4 RF5.5-4
ASD-B30-3023-00
5.3 mm?

If you choose terminals of other brands, refer to the following terminal block dimensions.

Servo drive model Screw terminal block dimensions
ASD-B3[1-0121-00
ASD-B3[1-0221-00
ASD-B3[1-0421-00

7 mm
ASD-B31-0721-01
ASD-B31-1021-01
ASD-B3-1521-1
ASD-B3[1-2023-1
9.5 mm

ASD-B3[1-3023-1

Note:

1. Choose the suitable terminals that comply with the wiring specifications for the servo drive.

2. Use a crimping tool to properly crimp the terminals and wires.

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

4. Use a 600 Vac PVC cable with the length less than 20 meters (65.62 feet) for the power cable.

Refer to the following screws specifications and ensure the tightening torque does not exceed

the following specifications.

Screw specification and tightening torque (kgf-cm)

Servo drive model Lae, e R, ST u,VvV,w P®, D, C, @ ‘Ground screw @| CN1

ASD-B30-0121-00, M3 6-7 M3 6-7 (M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B301-0221-00| M3 6-7 M3 6-7 M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B3[1-0421-00| M3 6-7 M3 6-7 M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B30-0721-00| M3 6-7 M3 6-7 M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B30-1021-00| M3 6-7 M3 6-7 M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B30-1521-00| M3 6-7 M3 6-7 M3 | 6-7 M3 6-7 M4 | 12-14 | - |2-25
ASD-B303-2023-00| M4 | 10-11 | M4 | 10-11 | M4 | 10-11 | M4 | 10-11 M4 | 12-14 | - (2-25
ASD-B301-3023-0| M4 | 10-11 | M4 | 10-11 | M4 | 10-11 | M4 10 - 11 M4 12-14 | - |2-25
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3-20

3.1.6.1.2 400V models

The following table is the suggested specifications for wiring the terminals and signals for the
servo drive and the suggested brand of ring terminals is K.S. Terminals Inc.
1. The shield should connect to the ground terminal @

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

Lic, Lec RS, T U, Vv, W P®, D, Cc, @
Servo drive model ; ; ; ;
Wire spec. er?g Wire spec. er?g Wire spec. er!g Wire spec. er?g
terminal terminal terminal terminal
ASD-B3[1-1043-1 15 AWGZ RVBS2-3.2 14 AWG2 RVBS2-3.2 16 AWGZ RVBS2-3.7 14 AWG2 RVBS2-3.2
1.7 mm 2.1 mm 1.3 mm 2.1 mm
ASD-B3[1-1543-[1 1SAWG RVBS2-3.2 14AWG RVBS2-3.2 16 AWG RVBS2-3.7 14 AWG RVBS2-3.2
1.7 mm? 2.1 mm? 1.3 mm? 2.1 mm?
ASD-B3[1-2043-] 15 AWGZ RVBS2-3.2 14 AWG2 RVBS2-3.2 16 AWGZ RVBS2-3.7 14 AWG2 RVBS2-3.2
1.7 mm 2.1 mm 1.3 mm 2.1 mm
ASD-B30-3043-.01 1 chi RVBS2-32 | |2 chz - 14 AWGZ RvBS2.32 chz RVBS2-3.2
1.7 mm 3.3 mm 2.1 mm 2.1 mm
15 AWG 12 AWG 12 AWG 14 AWG
ASD-B3[1-4043-1 1.7 mm? RVBL2-4 3.3 mm? RVBS5-4 3.3 mm? RVBS5-4 21 mm? RVBL2-4
ASD-B3[1-4543-1 15SAWG RVBL2-4 12AWG RVBS5-4 12AWG RVBS5-4 14 AWG RVBL2-4
1.7 mm? 3.3 mm? 3.3 mm? 2.1 mm?
15 AWG 10 AWG 8 AWG 12 AWG
- - - RVBL2-4 RVBS5-4 RNBS8-4 RVBS5-4
ASD-B301-5543-0) 1.7 mm? 5.3 mm? 8.4 mm? 3.3 mm?
15 AWG 10 AWG 8 AWG 12 AWG
ASD-B3[1-7543-[1 1.7 mm? RVBL2-4 5.3 mm? RVBS5-4 8.4 mm? RNBS8-4 3.3 mm? RVBS5-4
15 AWG 10 AWG 8 AWG 12 AWG
ASD-B3[1-8043-1 1.7 mm? RVBL2-4 5.3 mm? RVBS5-4 8.4 mm? RNBS8-4 3.3 mm? RVBS5-4

If you choose terminals of other brands, refer to the following terminal block dimensions.

Servo drive model Screw terminal block dimensions

ASD-B3[1-1043-01
ASD-B3[1-1543-01
ASD-B3[1-2043-01
ASD-B3[1-3043-1
ASD-B3[1-4043-01
ASD-B3[1-4543-01
ASD-B3[1-5543-01 9.5 mm
ASD-B3[-7543-00
ASD-B3[1-8043-01

7 mm
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Wiring

Refer to the following screw specifications and ensure the tightening torque does not exceed

the following specifications.

Screw specifications and tightening torque (kgf-cm)

Servo drive model
ASD-B3[1-1043-]
ASD-B3[1-1543-]
ASD-B3[1-2043-]
ASD-B3[1-3043-]
ASD-B3[1-4043-]
ASD-B3[1-4543-[]
ASD-B3[1-5543-[
ASD-B3[1-7543-]
ASD-B3[1-8043-11

Lic, Lac
M3 | 8-9
M3 | 8-9
M3 | 8-9
M3 | 8-9
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10

R,S, T
M3 | 8-9
M3 | 8-9
M3 | 8-9
M3 | 8-9
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10

U Vv, w

M3 | 8-9
M3 | 8-9
M3 | 8-9
M3 | 8-9
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10
M4 | 9-10

P®), D, C, ® Ground screw @

M3
M3
M3
M3
M4
M4
M4
M4
M4

8-9
8-9
8-9
8-9
9-10
9-10
9-10
9-10
9-10

M4
M4
M4
M4
M4
M4
M4
M4
M4

12-14
12-14
12-14
12-14
12-14
12-14
12-14
12-14
12-14

CN1

2-25
2-25
2-25
2-25
2-25
2-25
2-25
2-25
2-25

Note:
Choose the suitable ring terminals that comply with the wiring specifications for the servo drive.

Use a crimping tool to properly crimp the terminals and wires.

1.

2.
3.
4.

Do not use bare wires for wiring, or the loose wires may cause accidents.
Use a 600 Vac PVC cable with the length less than 20 meters (65.62 feet) for the power cable.
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3.1.6.2 Encoder cable specifications

ltem Standard cable

ACS3-CAENO1XX
ACS3-CAEA01XX
ACS3-CAEN11XX
ACS3-CAEA11XX
ACS3-CAENA1XX
ACS3-CAEAA1TXX
ACS3-CRENA1XX
ACS3-CREAA1XX
ACS3-CAENM1XX
ACS3-CAEAM1XX
ACS3-CRENM1XX
ACS3-CREAM1XX

Model number

Flexible cable

ACS3-CAEF01XX
ACS3-CAEBO1XX
ACS3-CAEF11XX
ACS3-CAEB11XX
ACS3-CAEFA1XX
ACS3-CAEBA1XX
ACS3-CREFA1XX
ACS3-CREBA1XX
ACS3-CAEFM1XX
ACS3-CAEBM1XX
ACS3-CREFM1XX
ACS3-CREBM1XX

Cable type 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 mm?)
’ Outer diameter of insulated wire: ®1.1 mm | Outer diameter of insulated wire: ®1.1 mm
Cable diameter 7 mm
Ma.xl. allowable 20m
wiring length
Standard length
provided by L=3m,5m,10 m, 20 m
Delta
ltem Standard cable Flexible cable
ACS3-AFEASIXX ACS3-AFERSIXX
Model number ACS3-ABEASIXX ACS3-ABERSIXX
ACS3-AFEASAXX ACS3-AFERSAXX
ACS3-ABEASAXX ACS3-ABERSAXX
Cable type UL20276 (Temp. rating: 80°C / 176°F) UL20276 (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#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 diameter ®5.8 - 6.2 mm
Ma.xl. allowable 20 m
wiring length
Standard length
provided by L=3m,5m,10 m, 20 m
Delta
Note:

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

2. The shield should connect to the ground terminal @

3.  When wiring, use the wires suggested in this section to avoid danger.
4

Wire specification of the encoder adapter cables is the same as that of the encoder cables. For the

cable length, refer to Section B.6.
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3.1.6.3 Power cable specifications

F40 - F80 motors

220V models:
ltem Standard cable Flexible cable
ACS3-CAPW11XX ACS3-CAPF11XX
Model number ACS3-CAPW51XX ACS3-CAPF51XX
ACS3-CAPW6B1XX ACS3-CAPF61XX
Cable type UL2517 (Temp. rating: 105°C / 221°F) UL2517 (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: 300 Vac Voltage rating: 300 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: 300 Vac Voltage rating: 300 Vac
Cable diameter Power cable w/o brake: ®7.7 mm; power cable with brake: ©8.6 mm
Ma.xl. allowable 20m
wiring length
Standard length
provided by L=3m,5m,10 m, 20 m
Delta
Item Standard cable Flexible cable
ACS3-AFPWSRXX ACS3-AFPRSRXX
Model number ACS3-AFPWSSXX ACS3-AFPRSSXX
ACS3-ABPWSRXX ACS3-ABPRSRXX
ACS3-ABPWSSXX ACS3-ABPRSSXX
Cable type UL2517 (Temp. rating: 105°C / 221°F) UL2517 (Temp. rating: 105°C / 221°F)
AWG#20-4C (0.52 mm?) AWG#20-4C (0.52 mm?)
UVW wire Outer diameter of insulated wire: ®1.55 mm|Outer diameter of insulated wire: ®1.55 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: ®1.12 mm|Outer diameter of insulated wire: ®1.12 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac
Cable diameter ©6.0 - $6.8 mm
Ma.xl. allowable 20m
wiring length
Standard length
provided by L=3m,5m,10 m, 20 m
Delta
Note:

1. Refer to Section 3.1.6.1 for detailed specifications for wires, screw terminal block dimensions, screws,
and tightening torque.

2. Apart from these specifications, refer to Section 2.7.1 for the motor power cable selection and
installation precautions.

3. Wire specification of the power adapter cables is the same as that of the power cables. For the cable
length, refer to Section B.3.

3-23



Wiring

ASDA-B3

400V models:

ltem

Model number

Standard cable

ACS3-CAPW21XX
ACS3-CAPW31XX

Flexible cable

ACS3-CAPF21XX
ACS3-CAPF31XX

Cable type 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

Cable diameter

Voltage rating: 600 Vac

Power cable w/o brake: ®7.7 mm;

Voltage rating: 600 Vac

power cable with brake: ®8.6 mm

Max. allowable
wiring length

20m

Standard length

provided by
Delta

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

ltem

Standard cable

Flexible cable

Model number

ACS3-AFPWSAXX
ACS3-AFPWSBXX
ACS3-ABPWSAXX
ACS3-ABPWSBXX

ACS3-AFPRSAXX
ACS3-AFPRSBXX
ACS3-ABPRSAXX
ACS3-ABPRSBXX

Cable type UL2586 (Temp. rating: 105°C / 221°F) UL2586 (Temp. rating: 105°C / 221°F)
AWG#20-4C (0.52 mm?) AWG#20-4C (0.52 mm?)
UVW wire Outer diameter of insulated wire: ®1.7 mm | Outer diameter of insulated wire: ®1.7 mm
Voltage rating: 600 Vac Voltage rating: 600 Vac
AWG#24-2C (0.21 mm?) AWG#24-2C (0.21 mm?)
Brake wire Outer diameter of insulated wire: ©1.35 mm|Outer diameter of insulated wire: ®1.35 mm

Voltage rating: 600 Vac

Voltage rating: 600 Vac

Cable diameter 6.0 - 6.8 mm
Ma.x.. allowable 20 m
wiring length
Standard length
provided by L=3m,5m,10m, 20 m
Delta
Note:

1. Refer to Section 3.1.6.1 for detailed specifications for wires, screw terminal block dimensions, screws,
and tightening torque.
2. Apart from these specifications, refer to Section 2.7.1 for the motor power cable selection and
installation precautions.
3. Wire specification of the power adapter cables is the same as that of the power cables. For the cable
length, refer to Section B.3.
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F100 - F130 motors

Flexible cable

ACS3-CAPFA2XX
ACS3-CRPFA2XX

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 Cable diameter: @11 mm

Voltage rating: 600 Vac Voltage rating: 600 Vac

Power
cable | podel ACS3-CAPWA3XX ACS3-CAPFA3XX
ACS3-CRPFA3XX

number ACS3-CRPWA3XX
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
ACS3-CABRA1XX ACS3-CABFA1XX
ACS3-CRBFA1XX

ACS3-CRBRA1XX
ACS3-CABFM1XX

Item Standard cable
Model ACS3-CAPWA2XX
number ACS3-CRPWA2XX
UL2586 (Temp. rating: 105°C / 221°F)
AWG#16-4C (1.3 mm?)
Specification | Outer diameter of insulated wire: 3.2 mm

Model

number ACS3-CABRM1XX
ACS3-CRBRM1XX ACS3-CRBFM1XX
E;i'f: UL2517 (Temp. rating: 105°C / 221°F) UL2517 (Temp. rating: 105°C / 221°F)
AWGH#20-2C (0.52 mm?) AWGH#20-2C (0.52 mm?)

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

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

Max. allowable 20 m
wiring length
Standard length =
provided by Delta L=3m 5m. 10m 20m
Note:

Refer to Section 3.1.6.1 for detailed specifications for wires, screw terminal block dimensions, screws,

and tightening torque.
Apart from these specifications, refer to Section 2.7.1 for the motor power cable selection and

installation precautions.

1.

2.
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F180 4.5 kW (or below) motors
Flexible cable

ACS3-CAPFC3XX
ACS3-CRPFC3XX

UL2586 (Temp. rating: 105°C / 221°F)
AWGH#14-4C (2.1 mm?)

Outer diameter of insulated wire: ©2.8 mm
Cable diameter: ©9.5 mm
Voltage rating: 600 Vac
ACS3-CAPFC4XX
ACS3-CRPFC4XX
UL2586 (Temp. rating: 105°C / 221°F)
AWG#12-4C (3.3 mm?)

Item Standard cable

Model ACS3-CAPWC3XX
number ACS3-CRPWC3XX

UL2586 (Temp. rating: 105°C / 221°F)
AWG#14-4C (2.1 mm?)
Specification| Outer diameter of insulated wire: 2.8 mm
Cable diameter: 9.5 mm
Voltage rating: 600 Vac

Model ACS3-CAPWC4XX
number ACS3-CRPWC4XX

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

Cable diameter: ®14.5 mm Cable diameter: ®14.5 mm
Power Voltage rating: 600 Vac Voltage rating: 600 Vac
cable ' Model ACS3-CAPWC5XX ACS3-CAPFC5XX
number ACS3-CRPWC5XX ACS3-CRPFC5XX
UL2586 (Temp. rating: 105°C / 221°F) UL2586 (Temp. rating: 105°C / 221°F)
AWG#10-4C (5.3 mm?)

AWGH#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 ACS3-CAPWCEBXX ACS3-CAPFCBXX
ACS3-CRPFC6XX

number ACS3-CRPWC6XX
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
ACS3-CABRA1XX ACS3-CABFA1XX
ACS3-CRBFA1XX

ACS3-CRBRA1XX
ACS3-CABFM1XX

Model

number ACS3-CABRM1XX
ACS3-CRBRM1XX ACS3-CRBFM1XX
E;ab‘f: UL2517 (Temp. rating: 105°C / 221°F) | UL2517 (Temp. rating: 105°C / 221°F)
AWG#20-2C (0.52 mm?) AWG#20-2C (0.52 mm?)

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

Specification|Outer diameter of insulated wire: ®1.8 mm
Cable diameter: ©5.5 mm

Voltage rating: 300 Vac

Max. allowable 20 m
wiring length
Standard length =
provided by Delta Ho3mom 10m 2om

Note:
1. Refer to Section 3.1.6.1 for detailed specifications for wires, screw terminal block dimensions, screws,

and tightening torque.
Apart from these specifications, refer to Section 2.7.1 for the motor power cable selection and

installation precautions.

2.
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F180 5.5 kW (or above) motors
ltem Standard cable Flexible cable
Model ACS3-CAPWEBXX ACS3-CAPFEBXX
number ACS3-CRPWEBXX ACS3-CRPFE6XX
Power UL2586 (Temp. rating: 105°C / 221°F) UL2586 (Temp. rating: 105°C / 221°F)
sl 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
ACS3-CABRA1XX ACS3-CABFA1XX
Model ACS3-CRBRA1XX ACS3-CRBFA1XX
number ACS3-CABRM1XX ACS3-CABFM1XX
ACS3-CRBRM1XX ACS3-CRBFM1XX
E;?)T: UL2517 (Temp. rating: 105°C / 221°F) UL2517 (Temp. rating: 105°C / 221°F)
AWG#20-2C (0.52 mm?) AWG#20-2C (0.52 mm?)
Specification | Outer diameter of insulated wire: 1.8 mm | Outer diameter of insulated wire: ®1.8 mm
Cable diameter: 5.5 mm Cable diameter: ©5.5 mm
Voltage rating: 300 Vac Voltage rating: 300 Vac
"wiing length 20m
Standard length L=3m, 5m 10m, 20 m

provided by Delta

Note:
1.

and tightening torque.

2.
ins

tallation precautions.

Refer to Section 3.1.6.1 for detailed specifications for wires, screw terminal block dimensions, screws,

Apart from these specifications, refer to Section 2.7.1 for the motor power cable selection and
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3.1.6.4 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.

) _____ ~ > =1
/ 7
0] 6 R
\ N
\\\I ————————— T 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*?

Speed

Acceleration

3m/s
15 m/s?

Note:

1. Delta provides both standard and flexible power and encoder cables. Refer to Appendix B for more
details.

2. Bending the cable into a curve and then straightening it is considered as one time.

3. For precautions relevant to the use of cables, refer to Section 2.10.

3.1.6.5 Wire specifications for the attached terminals of Delta connectors

The following table shows the Delta connectors with terminals attached and the applicable wire

specifications. Refer to the actual product specification when wiring.

Connector type Connector model

ACS3-CAPW1000
ACS3-CAPW2000
ACS3-CAEN0000

Standard

Applicable wire spec.
24 - 18 AWG (0.21 mm? - 0.82 mm?)
24 - 18 AWG (0.21 mm? - 0.82 mm?)
26 - 22 AWG (0.13 mm? - 0.32 mm?)

Bulkhead - cable exit
direction towards
motor shaft

ACS3-AFPWSSO00

Bulkhead - cable exit
direction towards
encoder

ACS3-ABPWSS00

Bulkhead - cable exit
direction towards
encoder / towards

encoder

ACS3-AFEASAQ0
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3.1.7 Connector installation
3.1.7.1 Connector specifications

IP67 waterproof connector

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.

'V'°t°T Ll Connector type Connector model Rubber ring diameter (mm) VRO i Dl i
size connector
ACS3-CNPW1A00 6.5 - P9.5 1.6 N'm
CHOGORI ACS3-CNPW2A00 $6.5 - ©9.5 1.6 N'm
ACS3-CNEN2A00 $3.5- 6.8 1.1 N'm
Bulkhead - cable exit
direction towards | ACS3-AFPWSS00 6.0 - 6.8 0.4-0.6 N'm
motor shaft
F40 - F80 |Bulkhead - cable exit
direction towards | ACS3-ABPWSS00 6.0 - 6.8 0.4-0.6 N'm
encoder
Bulkhead - cable exit
direction towards |\ o3 AFEASA0D ©5.8 - ©6.2 0.4-0.6Nm
motor shaft / towards
encoder
Military - straight )
F100 - F130 3106A-18-10S ACS3-CAPWAQ00 Two sets of rubber rings attached| 8-9 N-m (99 - ®10)
Military - right angle ACS3-CRPWA000 ®9 - P10 and P11 - D12 9-10N'm (P11 - 12)
3108A-18-10S
Military - straight
F180 3106A-22-22S ACS3-CAPWC000 Two sets of rubber rings attached|7.5 ~ 8.5 N-m (®11 - ®12)
Military - right angle ) ®11 - P12 and P15 - P16 7.5N-m (®15 - d16)
3108A-22-22S ACS3-CRPWCO000
Military - straight
CMV1-SP2S ACS3-CABRA000
[bayonet] . - .
Military - right angle 55-07.5 4-5N'm
CMV1-AP2S ACS3-CRBRA000
[bayonet]
Military - straight ] ) ) .
[threaded, M17.5] ACS3-CABRMO000 ®5.5-97.5 4-5Nm
Military - right angle ] ) ) .
[threaded, M17.5] ACS3-CRBRMO000 ®55- 7.5 4-5Nm
F100 - F180 > -
Military - straight
CMV1-SP10S ACS3-CAENA000
[bayonet] .
Military - right angle 055-97.5 4-5Nm
CMV1-AP10S ACS3-CRENAQ00
[bayonet]
Military - straight .
[threaded, M17.5] ACS3-CAENMO000 ®55- 7.5 4-5Nm
Military - right angle | » o3 cRENMO00 ©5.5- 075 4-5N-m

[threaded, M17.5]

IP42 connector

'V'°t°T LWL Connector type Connector model Wire gauge (mm) e D i e Ol (s
size connector
Military - straight ACS3-CAPWE00QO
3106A-32-17S
F180 Military - right angle 20 (Max.) Tighten until snug
3108A-32-17S ACS3-CRPWEO000

IP20 connector

'V'°t°F el Connector type
size
F40 - F80 Standard

Connector model
ACS3-CAPW1000

Note

ACS3-CAPW2000

ACS3-CAEN0000

We recommend using encoder connector with tin-plated
terminals since the motor encoder receptacle is also tin-

plated.
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3.1.7.2 F40 - F80 motors — Power / Brake / Encoder connectors

CHOGORI connector

Step 1

CHOGORI connector

_;

Strip the cable; the exposed wire
length should be 8 - 12 mm (0.31 -
0.47 inches) and the tinned conductor
length should be 2 - 3 mm (0.08 -
0.12 inches).

Step 2

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

Note: place the flat face of the gasket
outwards and the groove face towards the
clamp ring to meet the IP67 standard.

Step 3

Step 4

I

B 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 3.4.1 for the pin
assignment to connect the pins.

Place the groove face of the (D)
gasket towards the clamp ring and fit
it into the (C) clamp ring.

Step 5

Step 6

CHOGORI

«t‘ .
CHOGORI

Use a wrench to lock the clamp ring
to the housing and place the seals
ring in the clamp ring.

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

Instruction on mating and unmating the CHOGORI connectors:

B

Motor
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After wiring the CHOGORI connector, mate the
part (1) to connect the servo motor and drive.
Do not pull or rotate the (2) clamp ring and
seals nut to avoid loose connection and thus
fail to meet the IP67 standard.
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Bulkhead connector

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

Bulkhead connector

Step 1 b ;\

Strip the cable; the exposed wire

length (a) should be 15 mm (0.59”)

and the conductor length (b) should

be as follows:

B For encoder cables / brake cables:
1.5-1.8 mm (0.059 - 0.071")

B For power cables with bulkhead
connectors (cable exit direction
towards motor shaft):
2-2.2mm (0.079 - 0.087")

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

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

Power cable

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

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

Specifications of heat shrink:

B For power cables: 5 mm (0.2”)

B For brake cables: 10 mm (0.39")
W For shielded cables: 18 mm (0.71”)

Note: heat shrink is not required for the
encoder cable.
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Bulkhead connector

Plug the terminal into the connector.

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

B Refer to Section 3.4.1 for pin
assignment of encoder
connectors.

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
‘I Illustrations for the cable exit direction.
] ]

Copper conductor

—

Insulation

f

Power cable with Power cable with Brak bl
bulkhead connectors } bulkhead connectors } raxe cable

(cable exit direction towards | (cable exit direction towards I 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 wire insulation.
| Refer to Section 3.1.6.1 for the wire
i specifications of terminals.
|

It is advisable to tighten the connector to the
motor at the torque of 0.15 + 0.015 N-m.
Use the M2 screw for tightening.
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3.1.7.3

F100 - F180 4.5 kW (or below) motor — Power connectors

Military connector

Step 1

Strip the cable; the exposed wire
length (a) should be 23 - 27 mm
(0.9 - 1.06”) for straight
connectors and 28 - 32 mm (1.1 -
1.26”) for right angle connectors,
and the tinned conductor length
(b) should be 3 -5 mm (0.12 -
0.2”).

Step 2

(D)

(C) (B)

(A)

Place the (A) seals nut, (B)
rubber ring, (C) black
compression ring, and (D)
straight or right angle connector
on the cable in sequence.

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

Step 3

Refer to Section 3.1.4 for the pin
assignment of power
connectors.

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

Step 4

Tighten (D) and (E) with
adequate torque. For the torque
value, refer to Section 3.1.7.1.

Step 5

(E) +(D)

e

(C) +(B)

Place (B) in (C), and then place
(C) + (B) in (D).

Step 6

Tighten (A) and (D) at the torque
of 10 N'm.
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3.1.7.4 F100 - F180 motors — Brake / Encoder connectors

The example here uses the encoder connector. For brake connectors, disregards the

descriptions about metal shield.

Military connector

Strip the cable and expose the wires
covered by the metal shield. The exposed
wire ength (a) should be 12 mm (0.47”) for
straight connectors and 17 mm (0.67”) for
right angle connectors, and the tinned
conductor length (b) should be 2 mm
(0.08”).

Step 1

Place the (A) seals nut, (B) compression
(D) © ® ® ring, (C) rubber ring, and (D) straight or
right angle connector on the cable in

Step 2 sequence.

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

B The pins of brake connectors have no
polarity.

B Refer to Section 3.4.2 for pin
assignment of encoder connectors.

Separate the metal shield into two parts.
Solder one part of the metal shield to the
solder cup, and then fold back the other

part.

Step 3

Note: it is suggested that you use 8 mm (0.31”)
heat shrink.

Tighten (D) and (E) with adequate torque.
For the torque value, refer to Section
3.1.7.4.

Step 5 EI%@ iFr’]la(ge).(B) in (C), and then place (C) + (B)
L

Tighten (A) and (D) at the torque of

2.1 N'm. to join the folded metal shield and
the metal case together. This increases
the contact area of the ground terminal
and reduces the interference.

Step 4

Step 6
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3.2 Wiring diagrams for the servo system
3.21 220V models

750 W (and below) models

Power

|
|
Single - / Three-phase 200 - 230V O B oD (‘\C
A
1 < - |- Built-in regenerative resistor *1

Servo
motor

]
(s
/r

+
17’4

——

Rectifier circuit
|
Regenef’ative circuit
<

‘ ]

|
|
|
|
|
|
hd [Ep— ©
L[ Phase
failure
detection @
Voltage Gate Current | | Dynamic
1 detection drive detection | | brake
Control

+
Zp power ‘ 8

— | Disconnection
S detection

—

(e} o
> 1o
ol
— |
—

j
1]
!

Control

External speed Canel
External torque

Position pulse 2—>

Digital input —>| Control unit
CN1 CN2
Analog monitor
output

A, B, Z outpute—

Digital output +— DMCNET *5

CN6 |[«—>| EtherCAT 6

PROFINET 7
RS-485 3
CANopen *4 CN3
Mini USB | CN4 CN10 | STO s

Note:

*1. Models of 200 W and below do not have built-in regenerative resistors; models of 400 W and 750 W
have built-in regenerative resistors.

*2. Position pulse is available on B3A-E, B3A-F, and B3A-M models only.

*3. RS-485 is available on -L and B3A-M models only.

*4. CANopen is available on -M models only.

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

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

*7. PROFINET is available on B3A-P models only.

*8. STO function and dynamic brake are available on B3A series only.

3-35



Wiring ASDA-B3
Models of 1 kW - 3 kW (with built-in regenerative resistor and fan)
Connect to the external regenerative resistor
Power ] 7774"%7"7"1
1 kW - 1.5 kW model: single - / three-phase 200 - 230V ‘ !
2 kW - 3 kW model: three-phase 200 - 230V ! C
O L
~) Built-in W
N~ - regenerative
resistor Fan
U
R L‘g Servo
— — = ng — motor
Varistor = X 8
S 2 1+ X 2 Y]
—— —C Z# g _ . —3 M
3 | IS
T k: NS
e - ]#
‘ | | — W
. T T ©
L | pPhase | | | T
failure
detection @
Lic ] Voltage L dG{:Ite Current | | Dynamic
* i rive detection brake
T T .| Control detection . ;
Lac T Zp power ‘ 7
— | Disconnection
detection
S
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External speed
External torque

Position pulse —>|
1

Digital input —>{
CN1

Analog monitor
output

A, B, Z output«—

Digital output <—

RS-485 =2
g [ OYG

Mini usB | CN4

—

Control unit

CN2 |«
DMCNET *4
CN6 EtherCAT *5
PROFINET *6

Note:

*1. Position pulse is available on B3A-E, B3A-F, and B3A-M models only.
*2. RS-485 is available on -L and B3A-M models only.

*3.
*4.
*5.

CANopen is available on -M models only.
DMCNET is available on -F models only.
EtherCAT is available on -E models only.

*6. PROFINET is available on B3A-P models only.
*7. STO function and dynamic brake are available on B3A series only.
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3.2.2 400V models

Models of 1 kW - 8 kW (with built-in regenerative resistor and fan)

Connect to the external regenerative resistor
[m—————— AT m—————-

Power ! !
Three-phase 380 to 440V+10% }
OC n
~ Built-in
M — regenerative
resistor Fan
u
R 5 s
b\ . = o ervo
Varist 8 Cln motor
aristor S o
L NS¢ %g 5 Lo T 2 v
= - I A — M
g (e
T 12 | } g —
0 ! 2
Ll Y o W
. = 23 - . O
L_[ Phase -
failure
7detection e
urrent namic
Lic Voltage Gate c Dynami
T T detection drive detection || brake
+| Control -
Lac T qz power ‘ 7
| Disconnection
detection
S
L1
External speed Control
| panel
External torque
Position pulse T’
Digital input—>| Control unit
Anal it CN1 —
nalog monitor
oStput “ CN2 |«
A, B, Zoutput «—|
A A
Digital output <— T—

DMCNET *4

RS-485 =2 CN6 EtherCAT *5
CANopen *3 CN3 |:':|‘_’ PROFINET *6

CN10 |sTO 7
Mini usg | CN4 j« 4"—H

Note:

*1. Position pulse is available on B3A-E, B3A-F, and B3A-M models only.
*2. RS-485 is available on -L and B3A-M models only.

*3. CANopen is available on -M models only.

*4. DMCNET is available on -F models only.

*5. EtherCAT is available on -E models only.

*6. PROFINET is available on B3A-P models only.

*7. STO function and dynamic brake are available on B3A series only.
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3.3 Wiring for the CN1 I/O connector

Pin assignments of the CN1 terminal differ from model types. Refer to the corresponding wiring

information based on the model.

3.3.1 Communication type models (-E, -F, and -M models)
3.3.1.1  Communication type models — CN1 I/O connector pin assignment

On -E, -F, and -M models, the CN1 1/O connector includes 4 inputs and 2 outputs for you to
define their functions. The differential output signals (OA, /OA, OB, /OB, OZ, and /OZ) for the

encoder are provided. The pin assignments are shown as follows.
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(1) CN1 connector (female); (2) CN1 connector (male)

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

Pin Signal Description Pin Signal Description
1 OA Differential output for 14 PULL HI_P | External power input of Sign
encoder A pulse (Pulse)™ | pulse (24V + 10%)
2 JOA Differential output for 15 DO1+ | Digital output
encoder /A pulse
3 0z Differential output for 16 DO1- | Digital output
encoder Z pulse
4 /02 Differential output for 17 DO2+ | Digital output
encoder /Z pulse
5 COM+ Power input (24V £ 10%) 18 DO2- Digital output
PR Analog speed / position
6 DI1- Digital input 19 V_REF command input (+)
7 DI2- | Digital input 20 = T Rep | Analogtorque command
input
8 DI3- Digital input 21 MON1 Analog monitor output 1
9 Dl4- Digital input 22 MON2 Analog monitor output 2
Ground for analog / 1 L
10 GND differential output signal 23 SIGN+ Position sign (+)
11 og  Differential output for 24 | SIGN-"T  Position sign ()
encoder B pulse
12 /OB Differential output for 25 | PULSE+' | Position pulse (+)
encoder /B pulse
PULL HI_S | External power input of Sign 1 . 3
13 (Sign) 7 pulse (24V + 10%) 26 PULSE Position pulse (-)
Note:

1. Only B3A-E, B3A-F, and B3A-M models support the pulse input function.
2. When the source of the pulse input is open collector NPN or PNP type equipment, you must
connect the external power (24V * 10%) to the PULL HI pins.
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.
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Caution: only B3A-E, B3A-F, and B3A-M models support the pulse input function.
Signal description:
Wiring
method
Signal Pin No. Description (refer to
Section
3.3.1.3)
(1) When the motor speed command is set to
-10V to +10V, it means the rotation speed is
-3000 rpm to +3000 rpm (default). You can
set the parameter to change the
Analog V_REF 19 corresponding range. C1
command (2) When the motor position command is set to
(input) -10V to +10V, it means the range of the
rotation position is -3 to +3 cycles (default).
When the motor torque command is set to -10V to
T_REF 20 +10V, it means the rated torque is -100% to C1
+100%.
The operation status of motor, such as speed and
Analog MON/1 21 current, can be displayed in analog voltage. This
monitor MON2 20 servo drive provides 2 output channels. You can C2
(output) select the data to be monitored with P0.003. This
signal is based on the power ground (GND).
PULSE+ 25 Position pulse can be sent by line driver (single-
PULSE- 26 phase max. frequency 4 MHz) or open collector
(single-phase max. frequency 200 kHz). Three
Position SIGN+ 23 command types can be selected with P1.000,
pulse SIGN 24 CWI/CCW pulse, pulse train + sign, and A phase + C3/C4
PULLHI P 14 If using open collector type when sending position
PULL HI'S 13 pulses, ensure to use an external power supply
- (24V = 10%) for pull high.
OA 1
/OA 2
Position OB 11 Differential output (line driver) for the encoder
pulse . C9/C10
(output) /OB 12 signals A, B, and Z.
oz 3
10Z 4
NPN: COM+ is the positive terminal of the voltage
source for DI and requires an external power
COM+ 5 supply (24V = 10%).
P PNP: COM+ is the negative terminal of the
ower voltage source for DI and requires an external B
power supply (24V + 10%).
GND 10 The ground for analog signals and differential

output signals.
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There are various control modes available (refer to Section 6.1) and the 1/O configuration differs

for each mode. This servo drive provides user-defined I/O for you to set functions according to

the application requirements. Refer to Section 8.2 for 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 DI/DO 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 tables for the default DI signals of each control mode:

Control mode
PT PR S/Sz T/Tz S-PT T-PT S-PR
I Default Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01 0x01
! SON SON SON SON SON SON SON
0x22 0x22 0x22 0x22 0x22 0x22 0x22
2 NL NL NL NL NL NL NL
0x23 0x23 0x23 0x23 0x23 0x23 0x23
3 PL PL PL PL PL PL PL
0x21 0x21 0x21 0x21 0x21 0x21 0x21
4 EMGS EMGS EMGS EMGS EMGS EMGS EMGS
Control mode
T-PR S-T Communication PT-PR PT-PR-S PT-PR-T
I Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x00 0x01 0x01 0x01
! SON SON - SON SON SON
0x22 0x22 0x22 0x22 0x22 0x22
2 NL NL NL NL NL NL
0x23 0x23 0x23 0x23 0x23 0x23
3 PL PL PL PL PL PL
4 0x21 0x21 0x21 0x21 0x21 0x21
EMGS EMGS EMGS EMGS EMGS EMGS
Note:
1. Description of each DI signal:
DI name Description DI name Description
SON Servo On NL Negative limit
EMGS Emergency stop PL Positive limit

2. Referto the C7 and C8 diagrams in Section 3.3.1.3 for wiring.
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See the following tables for the default DO signals of each control mode:

Control mode

PT PR S/Sz T/Tz S-PT T-PT S-PR
PO Default Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01 0x01
1 SRDY SRDY SRDY SRDY SRDY SRDY SRDY
0x07 0x07 0x07 0x07 0x07 0x07 0x07
2 ALRM ALRM ALRM ALRM ALRM ALRM ALRM
Control mode
BO T-PR- S-T Communication PT-PR PT-PR-S PT-PR-T
Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01
! SRDY SRDY SRDY SRDY SRDY SRDY
0x07 0x07 0x07 0x07 0x07 0x07
2 ALRM ALRM ALRM ALRM ALRM ALRM
Note:
1. Description of each DO signal:
DO name Description DO name Description
SRDY Servo ready ALRM Servo alarm

2. Refer to the C5 and C6 diagrams in Section 3.3.1.3 for wiring.

If the default DI/DO functions 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.

Signal CN1 Pin No. | Corresponding Signal CN1 Pin No. | Corresponding
parameter parameter
DI1- 6 P2.010 DO1+ 15
P2.018
Standard | DI2- 7 P2.011 Standard | DO1- 16
DI DI3- 8 P2.012 DO DO2+ 17
P2.019
DI4- 9 P2.013 DO2- 18
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3.3.1.2 Communication type models — Wire with CN1 quick connector

The CN1 quick connector ACS3-IFSC2626 is applicable to the -E, -F, and -M models. You do

not need to solder the wires; the spring-loaded terminals prevent the wires from loosening

caused by vibration, which makes it a good choice for wiring.
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QI [
0 D

Sl &

¢
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1 (RUIK
e O

AN

The pin assignments of the CN1 quick connector (ACS3-IFSC2626) are as follows:

PULSE- 26
SIGN- 24
MON2 22
T REF 20
DO2- 18
DO1- 16
PULL HI_P 14
/OB 12
GND 10
DI3- 8
DI1- 6
10Z 4
/OA 2

25 PULSE+
23 SIGN+
21 MON1
19 V_REF
17 DO2+
15 DO1+
13 PULL HI_S
11 OB
9 Di4-
7 DI2-
5 COM+
3 0z
1 OA

Note: only B3A-E, B3A-F, and B3A-M models support the pulse input function.
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Installation and wiring for the CN1 quick connector (ACS3-IFSC2626):

Installation

//

=
D iji
il

Q DI[] [
T D)

Gl L

i e

o

O D

KV

(1) The CN1 quick connector (ACS3-

)

IFSC2626) 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.
Then, withdraw the screwdriver to
complete the wiring.
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3.3.1.3 Communication type models — CN1 wiring diagrams

For the analog speed command and the analog torque (thrust) command of the -E, -F, and -M
models, the valid voltage 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 (thrust) command

Controller -E / -F / -M servo drive

1.2kQ

19V_REF

o 20 T_REF
10V =10kQ D (20 T_REF)
{ : : Approx. 12 kQ
10V [

I

| !

/N 10
SG‘\—/? GND

C2: output for analog monitoring command (MON1 and MONZ2)

-E / -F / -M servo drive Controller
8 kQ
Max. output:
8V, 1 mA
MON1 21 o\ 8 kQ
(MON2 22) [
| ; 10V
: : \ full-scale
10 !
IR
GND
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The B3A-E, B3A-F, and B3A-M models support the pulse input function. You can input the pulse
command with the open collector or differential line driver. The maximum pulse input is 4 Mpps

for the differential 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 equipment, which uses the
external power supply.

Controller B3A-E / B3A-F / B3A-M servo drive

13| PULL HI_S

- 1.5kQ Max. pulse input frequency:
ST 2w 200 Kpps
51Q Pm————— N

200 Kpps

26) puLse- 810

C3-2: the source for the pulse input is open collector PNP type equipment, which uses the

external power supply.

Controller B3A-E / B3A-F / B3A-M servo drive

£

13 [PULL HI_S
Max. pulse input frequency:

15kQ 200 Kpps
510 r------ 1

A v |
SIGN- 510 | K‘

PULL HI_P
{ 1.5kQ Max. pulse input frequency:

200 Kpps

********

A | :: |
510 } K |

26 | PULSE-

L ¢
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C4: pulse input (differential line driver input) can only be used with 2.8V - 3.6V power systems.

Do not use it with 24V power.

Pulse Type Maximum input frequency
Pulse train + sign
High speed pulse Dif:iert:,]gltial CW and CCW pulses
? A phase + B phase
Low speed pulse Differential signal 200 Kpps
Controller B3A-E / B3A-F / B3A-M servo drive

SIGN+ | 23 510

Max. pulse input frequency:

4 Mpps

SIGN- | 24 510

%

PULSE+| 25 51Q

4 Mpps

PULSE- | 26 510

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 (such as the 1N4005 diode).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general load.
-E/-F/-M servo drive

— 24 Voc

DOX+

DOX-

I

C6: DO wiring - the servo drive uses an external power supply and the resistor is for inductive

load.
. Make sure the polarity
-E/-F/-Mservo drive of diode is correct, or
it may damage the
servo drive.

A —— 24 Voc

DOX+
4

DOX-

DI wiring - input signals by relay or open collector transistor.
Conditions of DI On / Off:

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

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

C7: NPN transistor (SINK mode)

-E/-F /-M servo drive

5 LCOM+ _

l Approx. 4.7 kQ

DC 24V

C8: PNP transistor (SOURCE mode)
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-E/-F/-M servo drive

[

DC 24V

Approx. 4.7 kQ

C9: output for encoder position signal (line driver)

Max. current output: 20 mA

-E / -F / -M servo drive Controller
AM26C31 series
N
OA 11 | 1
> 71 i
IOA 12 1 1200
|
-
|
oB |11 1 |
|
I ! i
/OB [12 | 120Q
Lo
!
oz [3 1
> 1 j
0z 14 | | 120Q
\_
\—>u SG

Note: it is suggested that you connect the GND of the controller and the GND of the servo drive in parallel
when the voltage difference between the two GND terminals is too great.

C10: output for encoder position signal (photocoupler)

-E/-F/-Mservodrive Max. current output: 20 mA Controller
AM26C31 series -
[ 2000
oA L1 1 0
D ~y=a|
[ —
| |
foA | 2 Vo High-speed
[ photocoupler
Lo 2000
OB [11 1
L;> - :)i::{}
| |
/OB 12 | |
[ High-speed
- photocoupler
| |
oz |3 o 200Q
= 1 s
[ —
0z [4 |
[ High-speed
‘L photocoupler
\—vn SG
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3.3.2 Communication type models (B3A-P model)
3.3.2.1 Communication type models — CN1 I/O connector pin assignment

On B3A-P models, the CN1 1/0O connector includes 6 inputs and 3 outputs for you to define their

functions. The differential output signals (OA, /OA, OB, /OB, OZ, and /OZ) for the encoder are

provided. The pin assignments are shown as follows:

/g\

~ L

000,
00
10 ©

A

000000000
00000000

o
o
o
o
o
o
o
o
o

(1)

b5
©

)

|

(X i I I s A

i e e s |
o e e e e s N s

@
N
(=)

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

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

Pin assignment:

Pin Signal Description Pin Signal Description
1 OA Differential output for 14 Dl6- Digital input
encoder A pulse
2 JOA Differential output for 15 DO1+ | Digital output
encoder /A pulse
3 0z Differential output for 16 DO1- | Digital output
encoder Z pulse
4 /02 Differential output for 17 DO2+ | Digital output
encoder /Z pulse
5 COM+ Power input (24V £ 10%) 18 DO2- Digital output
6 DI1- Digital input 19 DO3+ Digital output
7 DI2- Digital input 20 DO3- Digital output
8 DI3- Digital input 21 NC Reserved
9 Dl4- Digital input 22 NC Reserved
10 GND Qround for differential output 23 NC Reserved
signal
11 OB Differential output for 24 NC Reserved
encoder B pulse
12 /OB Differential output for o5 NG Reserved
encoder /B pulse
13 DI5- Digital input 26 NC Reserved

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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Wiring

Signal description:

Wiring
method
Signal Pin No. Description (refer to
Section
3.3.2.2)
OA 1
/OA 2
Position OB 1" Differential output (line driver) for the encoder
pulse . C9/C10
(output) /OB 12 signals A, B, and Z.
oz 3
10z 4
NPN: COM+ is the positive terminal of the voltage
source for DI and requires an external power
+ 0,
COM=+ 5 supply (24V * 10%). . .
Power PNP: COM+ is the negative terminal of the -
voltage source for DI and requires an external
power supply (24V + 10%).
GND 10 The ground for differential output signals.
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There are various control modes available (refer to Section 6.1) and the 1/O configuration differs
for each mode. This servo drive provides user-defined I/O for you to set functions according to
the application requirements. Refer to Section 8.2 for 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 tables for the default DI signals of each control mode:

Control mode
o PR s/sz T2 S-PR T-PR st | Communi
Default Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01 0x00
! SON SON SON SON SON SON -
0x22 0x22 0x22 0x22 0x22 0x22 0x22
2 NL NL NL NL NL NL NL
0x23 0x23 0x23 0x23 0x23 0x23 0x23
3 PL PL PL PL PL PL PL
0x21 0x21 0x21 0x21 0x21 0x21 0x21
4 EMGS EMGS EMGS EMGS EMGS EMGS EMGS
5 0x00 0x00 0x00 0x00 0x00 0x00 0x00
5 0x00 0x00 0x00 0x00 0x00 0x00 0x00
Note:
1. Description of each DI signal:
DI name Description DI name Description
SON Servo On NL Negative limit
EMGS Emergency stop PL Positive limit

2. Refer to the C7 and C8 diagrams in Section 3.3.2.2 for wiring.

3-52



ASDA-B3

Wiring

See the following tables for the default DO signals of each control mode:

Control mode
50 PR SISz Tz S-PR T-PR ST C%’;‘tm’"'
Default Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01 0x01
! SRDY SRDY SRDY SRDY SRDY SRDY SRDY
0x07 0x07 0x07 0x07 0x07 0x07 0x07
2 ALRM ALRM ALRM ALRM ALRM ALRM ALRM
3 0x00 0x00 0x00 0x00 0x00 0x00 0x00
Note:
1. Description of each DO signal:
DO name Description DO name Description
SRDY Servo ready ALRM Servo alarm

2. Refer to the C5 and C6 diagrams in Section 3.3.2.2 for wiring.

If the default DI/DO functions 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.

Signal CN1Pin | Corresponding Signal CN1Pin | Corresponding
9 No. parameter 9 No. parameter

DI1- 6 P2.010 DO1+ 15

P2.018
Di2- 7 P2.011 DO1- 16

Standard = DI3- 8 P2.012 Standard | DO2+ 17 52015

DI Dl4- 9 P2.013 DO DO2- 18 '

DI5- 13 P2.014 DO3+ 19

P2.020
Di6- 14 P2.015 DO3- 20
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3.3.2.2 Communication type 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 (such as the 1N4005 diode).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general load.
B3A-P servo drive

— 24 Voc

C6: DO wiring - the servo drive uses an external power supply and the resistor is for inductive

load.

Make sure to connect
B3A-P servo drive the diode in the correct
direction, or it may
(damage the servo drive.

24 V/oc

Bl
Ll

DOX+

N

J

DI wiring - input signals by relay or open collector transistor.
Conditions of DI On / Off:
ON: 15V - 24V; input current = 3 mA.

DOX-

OFF: 5V or below; the input current must not be higher than 0.5 mA.
C7: NPN transistor (SINK mode)

B3A-P servo drive

5 LCOM+ I
Approx 4.7 kQ

|

DC 24V

L

C8: PNP transistor (SOURCE mode)

DI

B3A-P servo drive

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 GND of the controller and the GND of the servo drive in parallel

B3A-P servo drive

AM26C31 series

L? OA

/OA

OB

p=

/0B

(074

p=

10Z

Max. current output: 20 mA Controller
M
1
|| )
! s
2 i 120Q
.
| |
(N
G >
T
12 1 1200
|
|
!
| |
3 !
L 3
4 1 120Q
‘\\/}
\—vli SG

when the voltage difference between the two GND terminals is too great.

C10: output for encoder position signal (photocoupler)

B3A-P servo drive Max. current output: 20 mA Controller
AM26C31 series -
[ 2000
OA 11 | | %
= 1T =]
[ —
IOA |2 1 |
- High-speed
i i 20000 photocoupler
OB |11 1 1
[ -
= 1 =k b
/OB [12 1 |
. High-speed
Lo photocoupler
oz |3 1 i 20002
I — :)i_,
= N =k -
0z [4 1 |
Lo High-speed
‘VJ photocoupler
\—>0 SG
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3.3.3 Pulse type models (-L models)
3.3.3.1 Pulse type models — CN1 I/O connector pin assignment

On -L models, the CN1 1/O connector includes 9 inputs and 6 outputs for you to define their
functions. The differential output signals (OA, /OA, OB, /OB, OZ, and /OZ) 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:

-
[}

w

i

NS

| o o o e e o e o o o

(1) (2)

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

OOOOOOOOOOO0OoOoOd

Lo | o o f o o o i

IS
IS

w
o

-
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Pin assignment:
Pin Signal Description Pin Signal Description
1 DO4+ Digital output 23 /OB Differential output for encoder
/B pulse
2 DO3- Digital output 24 107 Differential output for encoder
/Z pulse
3 DO3+ Digital output 25 OB Differential output for encoder
B pulse
4 DO2- Digital output 26 DO4- Digital output
5 DO2+ Digital output 27 DO5- Digital output
6 DO1- Digital output 28 DO5+ Digital output
- GND for analog signal and
7 DOT+ Digital output 29 GND differential output signal
8 Di4- Digital input 30 DI8- Digital input
9 DI1- Digital input 31 DI7- Digital input
10 DI2- Digital input 32 Dl6- Digital input
1 COM+ Power input (24V £ 10%) 33 DI5- Digital input
12 DI9- Digital input 34 DI3- Digital input
13 07 Differential output for encoder 35 PULL HI_S | External power input of
Z pulse (Sign) command sign (24V £ 10%)
. PULL HI_P | External power input of
14 MON2 Analog monitor output 2 36 (Pulse) command pulse (24V + 10%)
15 DOG6- Digital output 37 SIGN- Position sign (-)
16 DO6+ Digital output 38 NC Reserved
17 MON1 Analog monitor output 1 39 SIGN+ Position sign (+)

GND for analog signal and

18 T_REF | Analog torque command input 40 GND differential output signal

GND for analog signal and

19 GND differential output signal 41 PULSE- Position pulse (-)
20 | v REf  Analog speed/position 42 NC Reserved
- command input (+)
21 OA leferentlal output for encoder 43 PULSE+ Position pulse (+)
pulse
29 JOA Differential output for encoder 44 ocz Open collector output for
/A pulse encoder Z pulse
Note:

1.

2.

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

the servo drive.

When the source for the pulse input is open collector NPN 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.
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Signal description:
Wiring
method
Signal Pin No. Description (refer to
Section
3.3.3.3)
en the motor speed command is set to
1) When th tor speed dis set t
-10V to +10V, it means the rotation speed is
-3000 rpm to +3000 rpm (default). You can set
V_REF 20 the corresponding range with parameters. C1
Analogd (2) When the motor position command is set to
comman -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 to
T_REF 18 +10V, it means the rated torque is -100% to C1
+100%.
The operation status of motor, such as speed and
Analog MON1 17 current, can be displayed in analog voltage. This
monitor MON2 14 servo drive provides 2 output channels. You can C2
(output) select the data to be monitored with P0.003. This
signal is based on the power ground (GND).
PULSE+ 43 Position pulse can be sent by Line Driver (single-
PULSE- 41 phase max. frequency 4 MHz) or open collector
(single-phase max. frequency 200 kHz). Three
Position SIGN+ 39 command types can be selected with P1.000,
pulse CWI/CCW pulse, pulse train + sign, and A phase + C3/C4
PULLHI P 36 If using open collector type when sending position
PULLHI'S 35 pulses, ensure to use an external power supply
- (24V + 10%) for pull high.
OA 21
/OA 22
Position OB 25 Differential output (line driver) for the encoder C9/C10
pulse /OB 23 signals A, B, and Z.
(output) (oY4 13
10Z 24
0oCz 44 Open collector output for the encoder Z pulse. Cc11
NPN: COM+ is the positive terminal of the voltage
source for DI and requires an external power
COM+ 1 supply (24V = 10%).
P PNP: COM+ is the negative terminal of the
ower voltage source for DI and requires an external
power supply (24V + 10%). .
The ground for analog signals and differential
GND 19,29,40 output signals.
No connection. This is for internal use only. Do
Others NC 38,42 not connect to NC, or it may damage the servo

3-58

drive.




ASDA-B3

Wiring

There are various control modes available (refer to Section 6.1) and the 1/O configuration differs

for each mode. This servo drive provides user-defined I/O for you to set functions according to

the application requirements. Refer to Section 8.2 for 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 tables for the default DI signals of each control mode:

Control mode
PT PR S/Sz T/Tz S-PT T-PT
I Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01
! SON SON SON SON SON SON
9 0x04 0x08 0x09 0x10 0x04 0x04
CCLR CTRG TRQLM SPDLM CCLR CCLR
3 0x16 0x11 0x14 0x16 0x14 0x16
TCMO POSO0 SPDO TCMO SPDO TCMO
0x17 0x12 0x15 0x17 0x15 0x17
4 TCM1 POS1 SPD1 TCM1 SPD1 TCM1
0x02 0x02 0x02 0x02 0x00 0x00
° ARST ARST ARST ARST - -
0x22 0x22 0x22 0x22 0x00 0x00
6 NL NL NL NL - -
0x23 0x23 0x23 0x23 0x18 0x20
! PL PL PL PL S-P T-P
0x21 0x21 0x21 0x21 0x21 0x21
8 EMGS EMGS EMGS EMGS EMGS EMGS
9 0x00 0x00 0x00 0x00 0x00 0x00
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Control mode
S-PR T-PR S-T PT-PR PT-PR-S PT-PR-T
! Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
1 0x01 0x01 0x01 0x01 0x01 0x01
SON SON SON SON SON SON
9 0x08 0x08 0x00 0x04 0x04 0x04
CTRG CTRG - CCLR CCLR CCLR
3 0x11 0x11 0x14 0x08 0x08 0x08
POSO POS0 SPDO CTRG CTRG CTRG
0x12 0x12 0x15 0x11 0x11 0x11
4 POS1 POS1 SPD1 POSO0 POSO POSO
0x14 0x16 0x16 0x12 0x12 0x12
° SPDO TCMO TCMO POS1 POS1 POS1
5 0x15 0x17 0x17 0x13 0x24 0x24
SPD1 TCM1 TCM1 POS2 ORGP ORGP
0x18 0x20 0x19 0x24 0x18 0x20
! S-P T-P S-T ORGP S-P T-P
8 0x21 0x21 0x21 0x2B 0x2B 0x2B
EMGS EMGS EMGS PT-PR PT-PR PT-PR
0x00 0x00 0x00 0x02 0x02 0x02
’ - - - ARST ARST ARST
Note:
1. Description of each DI signal:
nfr‘Le Description nfr‘Le Description DI name Description
SON Servo On NL Negative limit PL Positive limit
CCLR Pulse clear ARST Alarm reset EMGS Emergency stop
CTRG C;nmtzgﬁgqﬁzgig; d TCMO Torque command 0 TCM1 Torque command 1
TRQLM Torque limit SPDO Speed selection 0 SPD1 Speed selection 1
SPDLM Speed limit POSO Internal posigon selection POS1 Internal posizion selection
Sp | ProesGua/man | Te | SWOMSIaNE or S e S
Switch between PT an_d Internal position selection .
PT-PR | PR modes (dual / multi- POS2 ORGP ORG signal

mode)

2

2. Referto the C7 and C8 diagrams in Section 3.3.3.3 for wiring.
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See the following tables for the default DO signals of each control mode:

Control mode

PT

PR SISz T/Tz S-PT T-PT
bo Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01
! SRDY SRDY SRDY SRDY SRDY SRDY
0x03 0x03 0x03 0x03 0x03 0x03
2 ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD
0x09 0x09 0x04 0x04 0x04 0x04
3 HOME HOME TSPD TSPD TSPD TSPD
0x05 0x05 0x08 0x08 0x05 0x05
4 TPOS TPOS BRKR BRKR TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07
° ALRM ALRM ALRM ALRM ALRM ALRM
5 0x00 0x00 0x00 0x00 0x00 0x00
Control mode
S-PR T-PR S-T PT-PR PT-PR-S PT-PR-T
PO Default Default Default Default Default Default
Symbol Symbol Symbol Symbol Symbol Symbol
0x01 0x01 0x01 0x01 0x01 0x01
! SRDY SRDY SRDY SRDY SRDY SRDY
0x03 0x03 0x03 0x03 0x03 0x03
2 ZSPD ZSPD ZSPD ZSPD ZSPD ZSPD
0x04 0x04 0x04 0x09 0x09 0x09
3 TSPD TSPD TSPD HOME HOME HOME
4 0x05 0x05 0x00 0x05 0x05 0x05
TPOS TPOS - TPOS TPOS TPOS
0x07 0x07 0x07 0x07 0x07 0x07
° ALRM ALRM ALRM ALRM ALRM ALRM
6 0x00 0x00 0x00 0x00 0x00 0x00
Note:
Description of each DO signal:

DO name Description DO name Description DO name Description
SRDY Servo ready HOME Homing is complete TSPD Target speed reached
ZSPD Zero motor speed TPOS Tar?:ét]g?es(ijtion ALRM Servo alarm
BRKR Magnetic brake - - - -
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If the default DI/DO functions 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.

Signal CN1 Pin No, | Corresponding Signal CN1 Pin No, | Corresponding
parameter parameter
DI1- 9 P2.010 Di6- 32 P2.015
Di2- 10 P2.011 DI7- 31 P2.016
Standard | pi3. 34 p2o12  Stdard pig. 30 P2.017
Dl4- 8 P2.013 DI9- 12 P2.036
DI5- 33 P2.014 - - -
. CN1 Pin Corresponding . . Corresponding
Signal No. parameter Signal CN1 Pin No. parameter
DO1+ 7 DO4+ 1
P2.018 P2.021
DO1- 6 DO4- 26
Standard DO2+ 5 Standard DO5+ 28
DO P2.019 DO P2.022
DO2- 4 DO5- 27
DO3+ 3 DO6+ 16
P2.020 P2.041
DO3- 2 DO6- 15

3-62



ASDA-B3

Wiring

3.3.3.2 Pulse type models — Wire with CN1 quick connector

The CN1 quick connector ACS3-IFSC4444 is applicable to the -L models. You do not need to
solder the wires; the spring-loaded terminals prevent the wires from loosening caused by

vibration, which makes it a good choice for wiring.

e

The pin assignments for the CN1 quick connector (ACS3-IFSC4444) are as follows:

43

PULSE+

41

PULSE-

39

SIGN+

37

SIGN-

35

PULL HI_S

33

DI5-

31

DI7-

29

GND

27

DO5-

25

OB

23

/OB

21

OA

19

GND

17

MON1

DOG6-

oz

COM+

DI1-

DO1+

DO2+

OCZz 44
NC 42
GND 40
NC 38
PULL HI_P 36
DI3- 34
Dl6- 32
DI8- 30
DO5+ 28
DO4- 26
/0Z 24
/OA 22
V_REF 20
T REF 18
DO6+ 16
MON2 14
DI9- 12
DI2- 10
Dl4- 8
DO1- 6
DO2- 4
DO3- 2

DO3+

Note: NC represents “No connection”.

DO4+
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Installation and wiring for the CN1 quick connector (ACS3-IFSC4444):

Installation

NI AN A

(1) The CN1 quick connector (ACS3-
IFSC4444) 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.

(2) Insert the stripped wire into the pin. Then,
withdraw the screwdriver to complete the
wiring.
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3.3.3.3 Pulse type models — CN1 wiring diagrams

For the analog speed command and the analog torque (thrust) command of the -L models, the
valid voltage 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 (thrust) command

Controller -L servo drive

1.2kQ

20 V_REF
(18 T_REF)

Approx. 12 kQ

/N 19
SG\J GND

C2: output for analog monitoring command (MON1 and MONZ2)

2

-L servo drive Controller
8 kQ
Max. output:
+8V, 1 mA
MON1 17 s 8 kQ
(MON2 14)

10V
full-scale

l
|
l

19
N

~—|———ed -
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You can input the pulse command with the open collector or differential line driver. The
maximum pulse input is 4 Mpps for the differential 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 equipment, which uses the
external power supply.

Controller -L servo drive

35| PULLHLS

+
Dc 15kQ Max. pulse input frequency:

ST 24v 200 kpps
510 @ r—————- 1

- 37 SiGN- 510

—
LT

Max. pulse input frequency:

1.5kQ 200 kpps

41| puLse- 812
—J

C3-2: the source for the pulse input is open collector PNP type equipment, which uses the

external power supply.

Controller -L servo drive

PULL HI_S

Max. pulse input frequency:
1.5kQ 200 Kpps
510 === 1

SIGN-

PULL HI_P

1.5kQ Max. pulse input frequency:
200 Kpps

4

PULSE-
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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.

Pulse Type Maximum input frequency
Pulse train + sign
. . 4 Mpps
. Differential CW and CCW pulses

High speed pulse ianal

signa A phase + B phase 2 Mbos
(single phase) PP
Low speed pulse Differential signal 200 Kpps
Controller -L servo drive

SIGN+ | 39

Max. pulse input frequency:
4 Mpps

%

SIGN- | 37

PULSE+| 43

4 Mpps

PULSE- | 41

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 (such as the 1N4005 diode).

C5: DO wiring - the servo drive uses an external power supply and the resistor is for general

load.

-L 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 to connect the
-L servo drive diode in the correct
direction, or it may
damage the servo drive.

—— 24 Voc

DOX+

DOX-

|




ASDA-B3

Wiring

DI wiring - input signals by relay or open collector transistor.

Conditions of DI On / Off:

ON: 15V - 24V; input current = 3 mA.
OFF: 5V or below; the input current must not be higher than 0.5 mA.

C7: NPN transistor (SINK mode)

11

-L servo drive

COM+

DC 24V

C8: PNP transistor (SOURCE mode)

o—

Approx. 4.7 kQ

r
I
I
I
|
DI

-

t

@ S N

-L servo drive

COM+

Approx. 4.7 kQ

C9: output for encoder position signal (line driver)

-L servo drive

AM26C31 series

Note: it is suggested that you connect the GND of the controller and the GND of the servo drive in parallel

Max. current output: 20 mA Controller
(0
OA |21,
> 1 i
IOA |22 1 i 120Q)
|
L
|
OB |25 1 |
P — i
/OB [23 | | 120Q)
|
|
.
0z |13 1 |
> i
10z T24 | | 120Q
‘\\/;
\—>0 SG

when the voltage difference between the two GND terminals is too great.
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-L servo drive

C10: output for encoder position signal (photocoupler)

AM26C31 series

Max. current output: 20 mA Controller
(M
oA 211 ! 2000
PSR ————
[ —
IOA |22} | .
[ High-speed
Vo photocoupler
oB 25! : 200Q
L> I — :)i_’{}
[ —
/OB [23 1 |
b High-speed
Lo photocoupler
oz 13 1 2000
> T “y=a| b
1 1 —
10Z [24 1 |
| |
L)

~-

-L servo drive

Max. 30V
50 mA

OCzZ 44

High-speed
photocoupler

C11: output for encoder OCZ signal (open collector output for Z pulse)

24V

GND 40
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3.4 Wiring for the CN2 encoder connector

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

/
: 246
]] [amara
] 135
(2)

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

B DO NOT connect to Pin 3 and Pin 4 of the servo drive CN2 connector. These pins are
for internal use only. Wiring them will cause damage to the internal circuit.
WARNING B \When an absolute encoder is used, the battery supplies power directly to the encoder,

so wiring the battery wires to the CN2 connector of the servo drive is not required.

Connector type

CN2 connector Model number

IEEE 1934
ACS3-CNENC200
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3.41 FA40 - F80 motors — Encoder cables

Encoder cable

View from this side View from this side
- } ”””””””” } SN N
o' ! ==
Standard connector | pEEREI | (— = Ee
319 U R = 135
= L ; X
CHOGORI p
connector J\J\

<t

towards motor shaft

[ah [w ((
g ) f
le

%

Cable exit direction J View from this side

Bulkhead connector
- cable exit direction
towards motor shaft

towards encoder

Cable exit direction J View from this side
Bulkhead connector

- cable exit direction
towards encoder

.
—T

-
J

Note: only the absolute encoder cables have the battery box connection wire.

Pin assignment:

Encoder cable connector

Motor with cables MOtoé ovl\’llll:t;é)tglghead CN2 of servo drive Description
Standard CHOGORI | Color | Bulkhead | Color A Pin No. Signal
7 4 Brown 3 Red 1 +5V +5V power supply
8 3 Blue 4 Orange 2 GND Power ground
- - - - -] 3 - 'DO NOT connect these
pins. They are for
B - - - - 4 - _internal use only.
1 1 White 1 Blue = 5 T+ gzgz'llc(ﬁr)“m””ication
4 5 Wr\r)itg/ 2 . Purple . 6 T 23:21 c(:_c;mmunication
9 8 - 7 | - | Case | Shielding Shielding
2 6 Red 5  Brown - - +3.6V battery
5 5 Black 6 . Black . - - .Battery ground
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3.4.2 F100 - F180 motors — Encoder cables

Encoder cable

View from this side

View from this side

Military
connector - Dgﬁgﬂ
straight 135
View from this side
Military 246
connector - 3 [erera
right angle 135

Note: only the absolute encoder cables have the battery box connection wire.

Pin assignment:

Encoder cable connector CN2 of servo drive _
- - Description
Standard Color Pin No. Signal
4 Brown +5V +5V power supply
9 Blue GND Power ground
- - 3 CLOCK+ DO NOT connect these
pins. They are for
- - 4 CLICK- third-party motors and
_internal use only.
. Serial communication
1 White 5 T+ signall (+)
> White / Red 6 T S_erlal communication
signal (-)
10 - Case Shielding Shielding
6 Red - - +3.6V battery
5 Black - - Battery ground
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3.4.3 Installing shielded wires for CN2 connector

- Strip the cable and expose the wires covered
Step 1 RERKXBKKKKES | by the metal shield. The exposed wire length
should be 20 - 30 mm (0.79 - 1.18”).

@jﬁ Unravel the metal shield and fold it back.
Step 2 Refer to the pin assignment in the preceding

ORAELLBK KX 0’0’0.0“

table to connect the wires.

You need the following items to assemble the
connector:

(A) Big metal case
(B) Small metal case
(C) U-shaped bracket

Step 3

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 4

Fasten the small metal case on the other

Step 5 side.

Place the U-shaped bracket over the big

Step 6 metal case and fasten them with screws.

Fit one side of the plastic case over the

Step 7 connector.
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Place and fasten the other side of the case

Hizps to complete assembling the connector.

3.5 Wiring for the CN3 connector
3.5.1 Wiring for the Modbus communication connector

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
RS-485 communication interface, allowing you to connect multiple servo drives simultaneously.

Note:

1. -L models have a single port (Pin 1 - Pin 8) which only supports RS-485 communication.

2. B3A-M models have dual ports which support both RS-485 and high-speed communication (CANopen).
Refer to Section 3.5.2 for more information.

1
1
8 ! 8 =
! ——
—
—
’ ——
H —
1 | 1 ==
1

(1) (2)

(1) CN3 connector (female); (2) CN3 connector (male)

Pin assignment:

Pin No. Signal Description
- Reserved
2 - Reserved
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

Note: refer to Chapter 9 for the RS-485 wiring.
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Connecting multiple servo drives:

//

©0®
°0

(1) Connect to the controller / PLC; (2) Modbus connector;

(3) Wiring for RS-485 terminal resistor

Note:

1. You can connect up to 32 axes through RS-485. The communication quality and the allowable number
of connected 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 120Q (Ohm) and 0.5 W (or more).

3. Connect multiple servo drives in parallel through the Modbus connector and put the terminal resistor
in the last servo drive.
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3.5.2 Wiring for the CANopen communication connector

Conforming to the CANopen DS301 and DS402 standards, the CN3 connector use the standard
CANopen communication interface to control the position, torque, and speed of the motor, and
access or monitor the servo status, allowing you to connect multiple servo drives simultaneously.

Note: -M models have dual ports; B3-M models only support high-speed communication (CANopen), and

B3A-M models support both RS-485 and high-speed communication (CANopen).

Pin assignment:

®
©
4
g

()
00

A
-

=

i

| —

: = 1
= o (E
———
= = (F
! =

!

(1) (2)

(1) CN3 connector (female); (2) CN3 connector (male)

Pin No. Signal Description
1,9 CAN_H CAN_H bus line (dominant high)
2,10 CAN_L CAN_L bus line (dominant low)
3,1 GND_ISO Signal GND
412 RS-485- "[:e?;r;[i[:;ls((a:;/o drive to transmit the data to differential
513 RS-485+ Jl[:e%;tit:&sar;/'o drive to transmit the data to differential
6, 14 - Reserved
7,15 GND_ISO Signal GND
8, 16 - Reserved
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Connecting multiple servo drives:

Configure the terminal resistor according to the communication interface in use.

_________________

| =200
i 35— (CANopen)
i 4
; s = 120 Q
; o= (RS-485)
i 7
i 8
(2)

(1) Connect to the controller / PLC; (2) Wiring for CANopen / RS-485 terminal resistor

Note:

1.  CANopen cable length can be up to 30 m (98.43 ft). You can connect up to 32 axes through RS-485.
The communication quality and the allowable number of connected 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 120Q (Ohm) and 0.5 W (or more).

3. Connect multiple servo drives in parallel through the two ports and put the terminal resistor in the last
servo drive.
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3.6 CN4 connector (Mini USB)

CN4 is a serial communication port through which you can connect the servo drive to a PC and
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-ADP01-A) is required.

/
©0o
00

Cle)
| =

(S L)

S

il ]

(1 (2)

Bo

(1) Mini USB connector (female); (2) Mini USB connector (male)
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3.7 Wiring for the CN6 connector
3.7.1 Wiring for the DMCNET communication connector

The CN6 connector of the -F models allows you to connect the servo drive to the controller or
motion control card using a standard RJ45 connector and a shielded network cable, controlling
the position, torque, and speed of the motor, and accessing or monitoring the servo status with
Delta’s DMCNET system.

You can set the address with P3.000 when using DMCNET communication. Its maximum
transmission rate is 20 Mbps. The -F models provide 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.

1

88| — — =

il =D B (B

3 ; =K

=5 B [

@ i §16
= (1) )

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

Pin assignment:

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 (+)
4,12

5.13 - Reserved

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

8. 16 - Reserved
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Connecting multiple servo drives:

(1) Connect to the controller / motion control card; (2) lllustration of DMCNET terminal resistor

Note:

1.

2.

3.

You can connect up to 12 axes through DMCNET communication with the cable length up to 30 m
(98.43 ft).

To connect multiple servo drives in series, use the two DMCNET ports with one way in and the other
way out, and then put the terminal resistor in the last servo drive.

The required resistance value of the terminal resistor varies depending 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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3.7.2 Wiring for the EtherCAT communication connector

The CN6 connector of the -E models provides two EtherCAT ports for connecting multiple servo

drives, with one way in and the other way out.

[T

1
©

[

16
(2)
(1) CN6 connector (female); (2) CN6 connector (male)
Pin assignment:
Transmission port Pin No. Signal Function description
1 TX+ Transmit +
2 TX- Transmit -
3 RX+ Receive +
4 - Reserved
N 5 - Reserved
6 RX- Receive -
7 - Reserved
8 - Reserved
9 TX+ Transmit +
10 TX- Transmit -
11 RX+ Receive +
ouT 12 - Reserved
13 - Reserved
14 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 failure.
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Description of each indicator for the CN6 connector:

S
| I
L/A N
RUN | C
T N
LIA 6
g
ERR , T
B LED indicator state description
Indicator Description
ON
On
OFF
ON
Blinking - ap >
200 ms | 200 ms
OFF —
ON
Single flash - . »-
200 ms 1000 ms
OFF —
ON
Off
OFF

B Network state indicator (L/A)

Indicator Status
On Network is connected
Network connection is
Blinking established and data is in
transmission
Off No connection

Description
Network connection is established but no data
transmission.

Data is in transmission.

Network connection is not established.

B EtherCAT connection state indicator (RUN)

Indicator Status Description
After power cycling and the initialization of the servo
off Init drive is complete, the communication has not yet
started, but the controller can access the servo drive’s
register.
. SDO, TxPDO, and RxPDO data packets can be
On Operational .
transmitted.
Blinking Pre-Operational The controller can exchange data through the mailbox.
Single Safe-Operational The servo drive can use the SDO and TxPDO data
flash P 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 Servo drive malfunction. Contact the distributor for
9 assistance.
Blinkin State change error Parameter setting error causes the system unable to
9 9 switch the state. Refer to the following diagram.
Single Svnchronization error / The synchronization between the controller and the
flagh )é ncManager error servo drive failed or the data was lost during data
y 9 reception.
Init
A Y A
(IP) (P1)
v
Pre-Operational (Sl
A 4
(e])) (PS)| (SP)
v
(OP) Safe-Operational
Y
(SO)[ (0s)
A 4
Operational

Figure 3.7.2.1 EtherCAT State Machine

Connecting multiple servo drives:

/
©00
20O 283
P T B | B I
i PLC e

Note:

1.

2.
3.
4

When multiple servo drives are connected, the maximum distance between each drive is 50 m
(164.04 inches)

Use CAT5e STP cable.

It is suggested that you use a Beckhoff cable (model number: ZB9020).

Ensure the wiring is correct. 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.
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3.7.3 Wiring for the PROFINET communication connector

The CN6 connector of the B3A-P models allows you to connect the servo drive to the controller

using standard RJ45 connectors and shielded network cables, controlling the motor position

and speed of the motor, and accessing or monitoring the servo status with Siemens’ PROFINET

system.

Pin assignment:

(1)

|

i =g
L8,
3 |:|§9
I [ E
i |:|§16
2)

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

Pin No. ‘ Signal Description
1,9 TX+ Transmit +
2,10 TX- Transmit -
3,11 RX+ Receive +
4,12 - Reserved
5,13 - Reserved
6, 14 RX- Receive -
7,15 - Reserved
8, 16 - Reserved
Description of each indicator for the CN6 connector:
)
Link-+4F
Activity =1 Cc
) N
Link-4 4 6
Activity -+ - ﬂ
Name Color Indicator Description
On Network is connected.
Link Green - -
Off No connection or connection error.
» On Data exchange in progress.
Activity Orange
Off No data exchange.
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3.8 CN10 STO terminal (SIL3)

The STO function descriptions in this section are applicable to servo drives certified by TUV SUD.

Note: the STO function is supported by B3A series only.

3.8.1 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.

&— Reserved
&— Reserved

3| SF1+ [ EN

[}]:!! KIK_ PWM__&_ — |isolation | = |{[& [ &

IS

[“]‘y ]["K_ FWM__Ié_ bnd isolation | = —| _| _|

Note:

1. STO certification application 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 measures to have the servo drive enter the safe state.

3.8.2 Preacautions 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 user 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 If 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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3.8.3 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 or personal injury caused by the

potential risks.

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.

When the STO function is activated, the servo drive can no longer stop or decelerate the
motor.

The STO function cuts off the power to the motor, but the motor can still be moved by other
external forces.

When installing the machine or changing the servo drive, ensure to check if the STO
function works normally.

The motor may move due to malfunction of the power device, and the maximum moving
range is 180 electrical degrees.

Supply power to the STO input signal 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.

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 peronal injury. When an STO
failure is detected with the EDM signals, keep the STO input signals Off.

To avoid malfunction caused by accumulated errors, you must check the safety functions at

least once every 3 months.
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3.8.4 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.

Functional Safety

Machinery Directive

Low Voltage Directive

Standard
IEC / EN 61508: 2010

EN IEC 62061: 2021

EN 61800-5-2: 2017

EN ISO 13849-1: 2023

EN 61800-5-1: 2007/A11:2021

EN 61326-3-1: 2017

EMC for Functional Safety

EN 61000-6-7: 2015

Note: Functional Safety certification application is in progress.

Certification body

EDM signal .
Iltem Description Standard monitoring with e ED.M glgnal
monitoring
controller
Safety function | Safety function 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
PFH Probability of dangerous IEC / EN 61508 1.61x10° [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 I1SO 13849-1 Category 3 Category 3
PL Performance level EN ISO 13849-1 PLe PLd
MTTFq Mean time to dangerous | g\ 150 13849-1 High High
failure
DC Diagnostic coverage EN ISO 13849-1 Medium Low
Mission time Mission time EN ISO 13849-1 20 years 20 years
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3.8.5 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+
SFo- 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. ALS500 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 cricuit).
4

. The status of EDM signals changes at once according to the status of the safety signals (SF1 and SF2 signals).

3.8.5.1 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 ON OFF
‘ ,‘ Max.10 ms
Motor current ON | OFF

3-89



Wiring ASDA-B3

3.8.5.2 Alarm triggering

(1) AL500 (STO function is enabled)
When both SF1 and SF2 signals become OFF, the servo drive keeps displaying AL500;
refer to the following diagram.

You can set P1.120 for the panel to display “AL500” or “-STO-*.

SF1 ON OFF
SF2 ON OFF
<«—» Max.10 ms
Motor current ON OFF
EDM OFF ON
<—> 10 ms
DO.SRDY(0x01) ON OFF
<+—» 10 ms

Alarm No alarm >< AL500

In addition, when either SF1 and SF2 signal becomes OFF, AL500 is also triggered. See the
descriptions of AL501 and AL502 for details.
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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
ALS501 is triggered.
You can set P1.120 for the panel to display “AL500” or “-STO-“.

SF1

SF2

Motor current

EDM

DO.SRDY(0x01)

Alarm

ON OFF
ON
<«—>» Max.10 ms
ON OFF
OFF
> Max.10 ms
ON OFF
> 1s
No alarm ;><:m5m§ AL501

Note: when SF1 becomes OFF, AL501 occurs. When SF2 becomes OFF, AL502 occurs.
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3.8.5.3 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 after 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
1 first, 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.

Switching on the servo drive is invalid / prohibited when the STO function is activated.

2 The servo drive starts to operate again after the STO function is deactivated.
DMCNET communication does not support this setting.
3 AL500 is triggered after the STO function is activated.

(Default) 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 ON OFF
Panel display -STO- N-RDY Content before alarm occurs

Note: DI.SON is invalid in communication modes, and thus you have to switch the drive to Servo On with the controller.
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(2) When P1.120 = 0 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1
SF2

OD 6040h

DO.SRDY (0x01)

Motor current

EDM

OD 6041h status

Panel display

OFF

ON

OxF

0x6 0x7

OxF

OFF

OFF

ON

ON

OFF

ON

Switch on disabled

Switched

Ready to switch on on

Operation enabled

-STO- N-RDY

Content before alarm occurs

(3) When P1.120 = 0 and the Servo On / Off command is sent through PROFINET

communication

SF1
SF2

STW1.0

DO.SRDY (0x01)

Motor current

EDM

ZSW1

Panel display

OFF

ON (Servo On)

ON

OFF (Servo Off)

ON (Servo On)

OFF ON
OFF ON
ON OFF
Bit 7 On Ox_J1B1 Ox[_ 137
-STO- N-RDY Content before alarm occurs
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(4) When P1.120 = 1 and the Servo On / Off command is sent with external DI

2:;; 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

(5) When P1.120 = 1 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
DI.ARST OFF ON OFF
Motor current OFF ON
EDM ON OFF
OD 6041h status Fault | Switch on disabled ;‘;’i‘gg lo7| Swiched | Operaton
Panel display AL500 N-RDY Content before alarm occurs
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(6) When P1.120 = 1 and the Servo On / Off command is sent through telegram 1 or 111 under
PROFINET communication

SF1
SF2

STW1.0

DO.SRDY (0x01)

STW1.7

Motor current

EDM

ZSWA1

Panel display

OFF

ON (Servo On)

ON

OFF (Servo Off)

ON (Servo On)

OFF ON
OFF ON OFF
OFF ON
ON OFF
Bit3 On Bit 7 On Ox[J1B1 Ox( 137
AL500 N-RDY Content before alarm occurs

(7) When P1.120 = 1 and the Servo On / Off command is sent through telegrams 3, 102, or 105

with technology objects under PROFINET communication

SF1
SF2

STWH1

DO.SRDY (0x01)

STW1.7

Motor current

EDM

ZSWA1

Panel display

OFF ON
OFF2 / OFF3 active OFF2 / OFF3 inactive Servo On
OFF ON
OFF ON OFF
OFF ON
ON OFF
Ox[J[148 Ox[_J[J31 Ox[_ ][ 137
AL500 Content before alarm occurs

3-95



Wiring ASDA-B3

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

SF1
SF2 OFF ON
DI.SON (0x01) ON
DO.SRDY (0x01) OFF ON
Motor current OFF ON
EDM ON OFF
Panel display -STO- Content before alarm occurs

Note: if you switch the STO signal to ON when the servo drive sends the position or speed command to the motor, it
may cause drastic motor operation. Before switching the STO signals to ON, check if there is any command input and
ensure personal safety.

(9) When P1.120 = 2 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

SF1
SF2 OFF ON
OD 6040h OxF 0x6 0x7 OxF
DO.SRDY (0x01) OFF . ON |
Motor current OF?F ON
EDM ON OFF
OD 6041h status Switch on disabled | Readyto | Switched | Operation
‘ switch on on enabled
Panel display -STO- Content before alarm occurs
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(10) When P1.120 = 2 and the Servo On / Off command is sent through PROFINET

communication

SF1
SF2

STW1.0

DO.SRDY (0x01)

Motor current

EDM

ZSWA1

Panel display

OFF ON
ON (Servo On)
OFF ON
OFF ON
ON OFF
Ox[J1B1 Ox[_J[ 137
-STO- Content before alarm occurs

Note: if you switch the STO signal to ON when the servo drive sends the position or speed command to the motor, it
may cause drastic motor operation. Before switching the STO signals to ON, check if there is any command input and

ensure personal safety.

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

SF1
SF2

DI.SON (0x01)

DO.SRDY (0x01)

DILARST

Motor current

EDM

Panel display

OFF ON
ON
OFF ON
OFF ON OFF
OFF ON
ON OFF
AL500 Content before alarm occurs
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(12) When P1.120 = 3 and the Servo On / Off command is sent through EtherCAT / CANopen

communication

2:;; OFF ON
OD 6040h OxF 0x6 0x7 OxF
DO.SRDY (0x01) OFF ON
DI.ARST OFF ON OFF
Motor current OFF ON
EDM ON OFF
00 041 sws o | e [ | Sy
Panel display AL500 Content before alarm occurs

(13) 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
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(14) When P1.120 = 3 and the Servo On / Off command is sent through telegram 1 or 111

under PROFINET communication

SF1
SF2

STW1.0

DO.SRDY (0x01)

STW1.7

Motor current

EDM

ZSWA1

Panel display

(15) When P1.120 = 3 and the Servo On / Off command is sent through telegram 3, 102, or 105

OFF ON
ON (Servo On)
OFF ON
OFF ON OFF
OFF ON
ON OFF
Bit3 On Ox[_ 1137
AL500 Content before alarm occurs

with technology objects under PROFINET communication

SF1
SF2

STW1

DO.SRDY (0x01)

STW1.7

Motor current

EDM

ZSW1

Panel display

OFF ON
OFF2/OFF3 active | OFF2/OFF3 inactive Servo On
OFF ON
OFF ON OFF
OFF ON
ON OFF
Ox 148 Ox[_J[ 131 Ox[_J[ 137
AL500 Content before alarm occurs
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3.8.6 Wiring for STO

For STO wiring, the recommended wire specification is 0.11 - 0.52 mm? (30 — 20 AWG).

3.8.6.1 CN10 STO terminal

This terminal provides the STO function.

/'/

©
o

06

©
©

A

/

Pin assignment:

B =R )
[ 1 o ]

(1)

—F

[¢] [s]

%

(2)

oooao
2468

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

Pin No. Signal Description Function
1 - Reserved For deactivating the STO function; refer to Section
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+
4 SF1- STO input SF1- Input signal for the STO function.
ON (close): servo drive is in normal operation
5 SF2+ STO input SF2+ OFF (open): STO is activated
6 SF2- STO input SF2-
7 EDM+ Diagnostic output+ Monitoring outputs for STO input status and STO
8 EDM- Diagnostic output- circuit 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 3.9.6.3 Not using the STO function.
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3.8.6.2

Input / output signal specification

(1) Safety input signals (SF1+, SF1-, SF2+, SF2-)

Servo drive
DC24V
-1 Switch
SF1+ 5.6 kQQ
™ o +—
}
| 6200
i O
! SF1-
|
|
[ SF2+ 5.6 kQQ
N 0 ]
L
620Q
J_ SF2-
Item Specification Note
Internal impedance 5.6 kQ -

Operable voltage

DC24V * 20%

Use the SELV power source.

Maximum delay time

10 ms

The time duration from STO signal Off to STO
function activated.

B The Off time duration of the external test pulse input should be 1 ms or less.

Test pulse

=10 ms,

d »
| Lt

SF1/SF2

u

"= 1ms

OFF

<«—» Max.10 ms

Motor current

ON

OFF
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(2) Diagnostic output signal (EDM+, EDM-)

Controller Servo drive
DC24V
EDM+ - | e _____
O O :
]
]
|
]
]
|
O O | | ]
\ \ T T
EDM- e it
ltem 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.

3.8.6.3 Not using the STO function

Follow the diagram for wiring or plug in the short-circuit connector that comes with the servo

drive.

%Reserved
2
&— Reserved
s|SF1+ ., N
' T
i 1
. AV W< PWM ——lé—
4 ! 1
SF1- R '
s|sFr N
' T
1
B A wd@i PWM —_lé_
6 : !
i

isolation | —

isolation | —
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3.8.6.4 Using the STO function for a single drive

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

1

‘&— Reserved
‘&— Reserved

3| SF1+ EN

[ll] h 4 ]["K_ pr__lﬁ — | isolation | = —| _| _I
SF1- —_L

5| sF2+ o E : )
—%

E*K_ PWM—_&_ — | isolation | = | N 4
SF2- —_L

RGeS

2

IS

&)
—1—¢
&
<€
»

|

m
=]
4
||I—]
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3.8.6.5 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

2

&— Reserved
{— Reserved

3|SF1+

EN

[i] 4 ]KIK

it

PWM 44& -

EN

1

2

PWM 4$ -

isolation

isolation

‘&— Reserved
&— Reserved

3| SF1+

4

i] Yy iiiK

1

2

isolation

isolation

&— Reserved
‘&— Reserved

3| SF1+

4

[']I] Yy iiIK

isolation

isolation
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3.8.7 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.)

m 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 singals to OFF to have the servo drive enter the safe
state.
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3.9 CN10 STO terminal (SIL2)

The STO function descriptions in this section are applicable to servo drives certified by TUV

Rheinland.
Note: the STO function is supported by B3A series only.
/
(ool |
(o] @@ ! P —

—F

5] [¢]

- =T
(
(1) CN10 STO connector (female); (2) CN10 quick connector (male)

{2 oy ST )
[ 1 o ]

—_

) (2) '

Pin assignment:

Pin No. Signal Description

1 - Reserved

2 - Reserved

3 SF1+ STO input: safety input 1+

4 SF1- STO input: safety input 1-

5 SF2+ STO input: safety input 2+

6 SF2- STO input: safety input 2-

: owe | IO a oo
i EDM- V. raing: 0 Vo, 05

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 3.9.5.1 Not using the STO

function.
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3.9.1 Introduction to STO

Once the STO function is enabled, the servo drive stops supplying current to the motor, cutting
off the power supply and torque force. Do not repeatedly use this function for it cannot control
the time the motor stops and the motor speed with parameters. (The STO function is not a stop

function.)

3.9.2 Precautions for using STO function

After the STO function is activated, the servo drive can no longer control the motor. Hence, take
all the potential danger resulted from activating the STO function into consideration. Delta is not

liable for mechanical damage and personal injury if you fail to observe the following instructions:

1. For a safety circuit design, make sure the selected components conform to the safety
specifications.

2. Before installation and wiring, read the operation manuals of all the peripheral devices
carefully.

3. 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 the power supply is not removed from the
servo drive. Thus, there is a potential risk of electric shock.

4. When maintaining the servo drive, use the molded-case circuit breaker (MCCB) or magnetic
contactor (MC) to cut off the power.

5. When the STO function is activated, the servo drive can no longer control, stop, or
decelerate the motor.

6. After the STO function is activated, the servo drive can no longer control the motor, but the
motor can still be moved by other external forces.

7. The EDM signals are not safety output signals. The EDM signals are only for inspecting the
STO function status.

8. The STO function must be powered by the safety extra-low voltage (SELV) power source
with reinforced insulation.

9. Supply power to the STO signals with a single power source, or the leakage current will

result in STO misoperation.
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3.9.3 Specifications of STO

The servo drive conforms to the following safety specifications:

ltem Definition Standard Performance
. . Channel 1: 80.08%
SFF Safe failure fraction IEC 61508 Channel 2: 68.91%
HFT
(Type A subsystem) Hardware fault tolerance IEC 61508 1
. . IEC 61508 SIL2
SIL Safety integrity level
IEC 62061 SILCL2
PEH Probab_i1lity of dangerous failure per IEC 61508 9.56x10-10
hour [h']
PFDavg Average probability of failure on IEC 61508 4.18x106
demand
Category Category ISO 13849-1 Category 3
PL Performance level ISO 13849-1 d
MTTF4 Mean time to dangerous failure ISO 13849-1 High
DC Diagnostic coverage ISO 13849-1 Low
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3.9.4 How does the STO function work?

The STO function controls the motor current by two individual circuits. The two circuits cut off

the power supply to the motor when needed, making the motor free from torque force. When an

STO alarm occurs, determine which alarm is triggered according to the EDM (External Device

Monitoring) status. The following table details how this function works.

Description of STO ON/OFF and EDM status

Signal Status of opto-isolator
SF1+
SF1- ON ON ‘ OFF OFF
STO SF2+
SE2- ON OFF ON OFF
. Torque off Torque off Torque off
Servo drive output status Ready (SF2 lost) (SF1lost) | (STO activated)
Feedback monitoring
(EDM status) Open Open Open Close
Alarm N/A AL502 AL501 AL500

Note:
1. ON=24V;OFF=0V.

2. Open = open circuit; Close = closed circuit.
3. The status of the feedback monitor signal changes at once according to the status of the safety

signals (SF1 and SF2 signals).

4. Contact the distributor if AL503 (STO self-diagnostic error) occurs. Refer to Chapter 14

Troubleshooting for more details of the alarms.

3.9.4.1 Activation status

STO response time:

When either SF1 or SF2 signal (safety signal source) is low, the circuit cuts off the motor current

within 20 ms.

SF1/SF2

Motor current

|

| |
IMax. 20 ms|
[

ON

| OFF
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AL500 STO function is activated: see the following diagram. When the motor runs normally,
but both SF1 and SF2 signals are low for 10 ms simultaneously, the “STO signal detected by

firmware” flag is on and the servo drive becomes off, triggering AL500.

SF1 H L
I
SF2 H L
| |
110ms|
I
STO signal STO not | .
detecte% by active ! STO active
firmware I I
| Max. 20 ms |
| ——»
I
EDM Open : Close
| |
| |
| [
|
[
DO.SRDY ON : OFF
|
| |
| |
I |
| |
Alarm No alarm :>< AL500

AL501 SF1 lost / AL502 SF2 lost (signal loss or signal error): see the following diagram.
When the motor runs normally, but one of the safety signal source is low for 1 second, the “STO
signal detected by firmware” flag is on, and the servo drive becomes off, triggering AL501 or

AL502. The following diagram illustrates how AL501 occurs.

SF1
H L
H [
SF2 :
|
Lommmm e b
| 1s
STO signal STO not "
detected by active I STO active
firmware | |
: :«:Max. 20 ms
T ] "
EDM Open : : Open
|
| |
| |
| |
| |
|
DO.SRDY ON : OFF
|
|
[
|
[

Alarm No alarm >< AL501
Note:

1. Contact the distributor if AL503 (STO self-diagnostic error) occurs.
2. Refer to Section 3.9.4 for the EDM signal.
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3.9.4.2 Deactivation status

When the safety signal source (SF1 and SF2 signals) switches back to high, the alarm will not

be cleared automatically. Of all the STO alarms, only AL500 can be cleared with DI.ARST.
|

SF1 L H
I

SF2 L H
Lo
:4_, Max. 10 ms

EDM Close : Open
I
I
I
I
I I
I
I

DILARST AL500 | | ARST

|
<_>| Max. 10 ms

DO.SRDY OFF ON

i
Note: refer to Section 3.9.4 for the EDM signal.
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3-112

3.9.5 Wiring for STO

For STO wiring, the recommended wire gauge is 0.11 - 0.52 mm? (30 - 20 AWG).

3.9.5.1 Not using the STO function

You can short-circuit the connector or plug in the short-circuit connector that comes with the

servo drive. The wiring is as follows.

STO
Ab% Reserved ’ —pp— ‘
25 (£ Reserved |
N L b
T l ﬁ ;(k; | | |
4o [ .

3.9.5.2 Using the STO function for a single drive

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

STO

1 {— Reserved

2 &— Reserved

24Vpe 3| SF1+ A
——

Safety SF2+
Relay 5

T[T

—c>-||—c:»—+
b
o
e
|

(2]
N
|||—|:»—+

ﬁ,_w
38
a
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Wiring

3.9.5.3 Using the STO function for multiple drives

In the multi-drive system, the values of (PFD x number of drives) and (PFH x number of drives)

must not exceed the safety values of the device specification.

Safety Relay

24 Voo

STO

b—({—Reserved

2¢-<&—Reserved

3| SF1+

T

3| SF1+ T

STO

b ({—Reserved
(< Reserved

|_1vha]

e

STO

>—<{—Reserved
> {—Reserved

SF1+ T

i
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3.10 Standard wiring example

Rs —-——
Regenerative
D resistor
c M
u Power
\% supply
w 1-1
Brak
@ Ol J EMGS BRER 8 Brale
CN2 Encoder
1 +5V
2 GND
3 Do et .
4 | wsee —H—
¥
g i SG  Shielded
6 T- twisted-pair
Case | Shield cable
CN3
6,8 =
5 RS485+
4 RS485-
3,7 | GND_ISO
2 -
1 5
CN4

Mini USB | *4

CN10 | STO (only supported by B3A)

SF1+
SF1-
SF2+
SF2-
EDM+
EDM-

ONfo|O|B[W|N| =

3.10.1 Position (PT) control mode - differential line driver input
Servo drive
AC 2007 530V B3-L / B3A-L series
Three-phase*s M?JSB MC
50 /60 Hz — 0——! R
AC380/ 440V | AT S
Three-phase 0, 1 T
50 /60 Hz Lic
Lac
The supply voltage is 2.8 — 3.6V.
Do not input 24V power. CN1
N SIGN+ 39
Differential line driver for SICN S
position pulse input™ PULSE+ | 43 120
PULSE- | 41 x
-
+10V— rwko||*— T_REF | 18 3
GND 19
Shiolded r%—@ MON1 | 17
twisted-pair = GND 19
cale Lﬁ'_@ MON2 | 14
COM+ 11 ]
SON 6 ¢ DI- 9 | [7oiA¥3
CCLR ¢ DI2- 10 um?ﬁz:ﬁK
TCMO L 55 DI3- 34 mnjﬁ:ziﬂf‘
ToM1 4= Dl4- 8 umji!le
ARST +—6-0 DI5- 33 ﬂmji!!:tK
NLt-o.o— Db | 32 j=AX?s
PL$<0. 0 DI~ | 31 ;E“zé
EMGS . 0—{ DI~ | 30 [| o=
+o6"5— DI9- 12 ESSLN
1
p— DO1+ 7 : — {
'—(15kQ :)— DO1- 6 -
— e DO2+ 5 DI {
24V — _@_ —
— oo DO2- 4
o — DO3+ 3 .
+— )+ Dpo3 | 2 -~
1.5kQ 1
. | S DO4+
+———K) Dpos | 26 -—
1.5kQ
1 DO5+ 28 3|<_ {
t+———)_pos- [ 27 —
1 DO6+ 16 «
@— DO6- | 15 -—
A phase OA 21 jl_
differential signal JOA 22
B phase OB 25 j]_
Encoder differential signal /OB 23
ulse
cfutput Zphase oz 8 jl_
differential signal 10Z 24
Z phase open- +—— OCZ 44
collector signal | GND 40

Note:

*1. The preceding figure uses the differential line driver for position pulse input. For open collector input,

refer to Section 3.10.2.

Max. output current: 50 mA
voltage: 30V

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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AC 200/ 230V

Servo drive
B3A-E / B3A-F / B3A-M series

Three-phase*s MSSB MC
50 /60 Hz - 0——! R
AC380/ 440V | AT S
Three-phase 0, © 1 T
50 /60 Hz Lic
Lac
The supply voltageis 2.8 - 3.6V. CN1
Do not input 24V power. SIGN+ 23
Differential line driver f SIGN-_| 24
Irerential line driver for
position pulse input™ Iﬁ PULSE+ | 25
PULSE- | 26
oy = mmD<— T REF | 20
GND
Shielded r%_@ ] MONT
twisted-pair p= i GND
cable Lﬁ»—w; Y monz
COM+
SON o— DH-
NL DI2-
PL DI3-
EMGS +<$ . > DM-
1.5kQ
g DO1+ 15
-4 ™+—®+ por- | 1
— 1.5kQ
24y {1 DO2+ 17
ALRM
r——@— DO2- | 18
A phase OA 1
differential signal JOA 2
Encoder
pulse B phase OB 11
output differential signal /OB 12
Z phase oz 3
differential signal 10Z 4
STO | CN10
- 1
- 2
SF1+ 3
SF1- | 4
SF2+ 5
SF2- 6
EDM+ 7
EDM- 8

Note:

*1. The preceding figure uses the differential line driver for position pulse input. For open collector input,

refer to Section 3.10.2.

1.2kQ

12kQ

. ———
© Regenerative
D resistor
c M
u Power
Y supply
W -
Brake
@ Qigmu] 24 ENGS BN L
Encoder
CN2
1 +5V
2 GND
3 | e .
4 | R i
¥
5 i SG  Shielded
6 T- twisted-pair
Case | Shield cable
CN4

CN6 | EtherCAT B3A-E supports EtherCAT ||
|
IN < aseogme " :
ouT i o e dedems " !

T T T T T T T T T T T T T sk suppots CANopen
CN3 | CANopen / RS485 and Rsi !
6,8 - !
5 RS-485+ | 4— |
4 | Rs-485- !
Datainput |
3,7 | GND_ISO |
2 | CAN_L |+ |
1 | CAN_H !
14,16 B !
13 | RS-485+ | —p |
12 | RS-485- !
Data output |
11,15| GND_ISO I
10 | CANL |—» :
9 | CAN_H I
e |
" CNG|DMCNET | son swonsovcner |
1 | DMCNET_1A !
2 | DMCNET_1B I
3 | DMCNET_2A Datainput |
45 - — I
6 | DMCNET 2B \
7.8 - !
9 | DMCNET_1A :
10 | DMCNET_1B , I
11 | DMCNET_2A Dataoutput |
12,13 = —> |
14 | DMCNET 2B :
15,16 - :

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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3.10.2 Position (PT) control mode — open collector input

Servo drive
AC 200/ 230V B3-L / B3A-L series
Three-phase*5s MS\CB MC P 2
50 /60 Hz -l R Regenerative
AC380/440V | 1 s resistor
) C Q=== |
Three-phase -, T U Red
Power
50 /60 Hz Lic v e D
(o] llector for L w == > A oo
pen-co o ey
o _ ______ position pulse input*1 @ O 24\/:?'337?:5’175 Brake
| NPNtype device CN1 oNe Encoder
PULLHIS | 35 | | PULLHIS | 35 1 5V
SIGN- 37 : SIGN- 37 2 GND
PULLHI_P | 36 | PULLHL_P | 36 3 =
PULSE- | 41 | | PULSE- | 41 = ;,‘
I 1.2kQ = =¥I
_______________ I 5 ki sG Shielded
T_REF 18 2 6 T- twisted-pair
= 12 k¢
oND | 19 Case | Shield cable
Shielded 10kQ :\/ R ; NéONl\Il; :]I;
twisted-pair Py T N
cable L’ﬁ’_® §— MON2 | 14 (é 33
CoM+ | 11 -
RS485
SoN oTp b |9 i RS485+
CCLR 6— DI2- 10
ToMo - —CER e 3; GND_ISO
TCM1 3o~ o DM- | 8 ; =
ARST 6— DI5- 33
NL o— Dl6- 32
CN4
PL +0,0— DI7- 31
EMGS ¢—6, o— DIs- | 30 Mini USB | "4
- 5m+°7 DI9- 12 a3l
SRDY DOk u -—
=& Dpot- | e j ~—
oy = [0 L———- Do2+ o -— { CN10| STO (only supported by B3A)
= t+——)- po2- | 4 j — ; -
- T +— [Sg:: 3 } { 2 n
| C - 2 3 SF1+
TPOS L——— Do+ i } - { 4 SF1-
@+ Dos- 26 5 | Sr2r
i ——— DO5+ 28 -— { 5 SF2-
— b ,j -—
1.5kQ @ DO5 2} 7 EDM+
T F+—— DO6+ 16 } - 8 EDM-
Kl DO6- 15 *
A phase OA 21 ﬁ
differential signal /OA 22
B phase oB 25 ﬁ
Encoder differential signal /OB 23
pulse
output ~ Zphase 0z K 5
differential signal 10Z 24
Z phase open- ocz ’
collector signal GND 40
Max. current output: 50 mA
voltage: 30V

Note:

*1. The preceding figure uses the open collector for position pulse input. For differential line driver input,

refer to Section 3.10.1.

*2. The 220V 200 W models and below have no built-in regenerative resistor.

*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Note:

Servo drive

AC 200/ 230V B3A-E / B3A-F / B3A-M series
Three-phase*s MCJSB MC P 2
50 /60 Hz I R D" L Regenerative
AC 380/ 440V 1 S & resistor
T c 1
Three-phase -, T U Red
" Power
50 /60 Hz Lic v :nui e
Open-collector for Lac o= ?M‘E;ié E?I;IZR -1
position pulse input*1 @ Qe 24v>””7:3””§ ke
CN1 cN2 Encoder
PULLHI_S PULLHIS | 13 1 ey
SIGN- SIGN- 24 > GND
PULL HI_P PULLHLP | 14 S
PULSE- PULSE- | 26 —
4 o RN  E—
5 T+ ] Shielded
1.2k 6 T Se twsited-pair
cable
T REF | 20 Case | Shield
= 12 kQ R
GND 10
MON1 21 CN4
GND 10 Mini USB | "4
MON2 22
COM+ 5 y } CN6 EtherCAT B3A-E supports EtherCAT il
DI1- 6 BIFS St | IN | — Gonnectto the coniraler or the }
Di2- 7 EEES o | previous servo drive |
DI3- g || Ay | out < Comecing o anerdeneen !
Dla- 9 |_m Ay o
‘r B3A-M supports CANopen 1‘
| CN3 CANopen / RS485 4RSS |
DO1+ | 15 3 - { I [68 - !
-— 2 I
DOT=MSIN16 | |5 | Re4es+ | «— |
DO2+ | 17 } . { I | 4 | RsS-485- |
Do2- | 18 | | 37 | eNDso Data input \
SRR Il 2 | cANL |« |
A phase ﬁ
differential signal :i JOA 2 } 1 CAN_H }
B phase oB " j F } 14,16 - }
differential signal /OB 12 | 13 | RS-485+ | —» }
Z phase oz 3 ﬁ } B | ks Data output |
differential signal 10z 4 | |[11,15| GND_ISO |
I [10 [cANL [— !
I 9 | CAN_H |
STO | CN10 L |
- 1 A \
- > } CN6 DMCNET BIAF supports DVCNET ||
SETRIRG | | 1 |DMONET 1A !
SETRIR | | 2 |DMCNET 1B |
SF2+ 5 } 3 DMCNET_2A Datainput |
SF2- | 6 |45 - -« !
S o ! | 6 |DMCNET 28 |
EDM- | 8 L - !
} 9 | DMCNET_1A }
| 10 | DMCNET_1B > |
} 11 | DMCNET_2A Data output }
| [ 1213 - — |
! [ 14 | DMCNET_28 |
I | 15,16 - }

*1. The preceding figure uses the open collector for position pulse input. For differential line driver input,
refer to Section 3.10.1.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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3.10.3 Position (PR) control mode —

AC 200/ 230V

Servo drive
B3-L / B3A-L series

internal position commands

R QT — 1 _
Regenerative
D I:l resistor
c 1
u Power
vV supply
w —i3 - =05 -
@ Green 2V ENLGE _B'ng ! Brake
CN2 Encoder
1 +5V
2 GND
3 | R .
4 | e _—
5 T+ SG Shielded
6 T- twisted-pair
Case | Shield cable
CN3
6,8 -
5 RS485+
4 RS485-
3,7 | GND_ISO
2 -
1 -
CN4

CN10

Mini USB | *4

STO (only supported by B3A)

SF1+

SF1-

SF2+

SF2-

EDM+

O|IN[oO|a|[WN

EDM-

MCCB MC
Three-phase*5 +
50/60Hz |40 ”4' R
- o I—0 s
AC 380/ 440V _d | T
Three-phase [
50 /60 Hz Lic
Lac
1.2kQ
CN1
+10V — 1ok | [¢— T_REF 18
GND | 19 | ®*
Shielded r‘g"ﬂom O —| _MON1 | 17
twisted-pair Fif GND 19
Q H
cable L«ﬁ»—(m V) MON2 | 14
COM+ 11
SON —0 o— DI- 9
CTRG 6 ©O— DI2- 10
POS0 6 o— DI3- 34
POS1 G0 00— Dl4- 8
ARST$6"o— DI5- | 33
NL¢$+—o ., 0— Dl6- 32
PL¢+0., 0— DI7- 31
‘)
EMGS¢—< . 0— DI8- 30
S o— DI9- 12
| p—
SRDY 15kQ DO+ ! -
t+——&H Dpo1- | 6 31 -~—
“— |zspD 15kQ DO2+ 5 -~
24V — — : - DO2- 4 : <—£
| p—
HOME 15kQ DO3* 3 o
t+———— ) Dpo3- | 2 31 ~—
| p—
TPOS ExTe) Dlo- ! -
—@— DO4- | 26 -—
i) H— DO5+ 28 -—
@— DO5- | 27 -~
] DO6+ 16
(- _Dpos- | 15 -~
A phase OA 21 ﬁ—
differential signal JOA 22
B phase OB 25 j]_
Encoder | differential signal /OB 23
pulse
output Z phase 0z 13 j]_
dlfferentlal signal 10Z 24
Z phase open- < Ocz 44
collector signal «4—— GND 40
Max. output current: 50 mA
voltage: 30V
Note:

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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AC 200/ 230V

Servo drive
B3-E / B3-F / B3-M / B3A-E / B3A-F / B3A-M series

Three-phase*s MC:EB MC
50 / 60 Hz —To— R
AC380/440v | Sl1o—¢+HH0O s
Three-phase —oTcL ¥ T
50 /60 Hz Lic
Loc
1.2kQ
+10V i wka| |[¢— T_REF 20 —
GND 10
Shielded r%@ — MON1 | 2f
twisted-pair e § H GND 10
cable Lﬁ.—® :“ MON2 22
COM+ 5 i
SON o— DN- 6 }‘:'ﬂ
NL DI2- 7
PL DI3- 8
EMGS _/:o— Dl4- 9
1.5kQ 1
—L___I DO1+ 5 }
SRDY -
— —@- DO1- 16 -
R 1.5kQ D02+ 17
— -—
— —@— DO2- | 18 31 -—

differential signal

differential signal

Note:

B phase OB
differential signal /OB

A phase OA

/OA

Z phase oz

10Z

STO
(only supported by B3A)

CN10

SF1+

SF1-

SF2+

SF2-

EDM+

EDM-

O|NtoO|a|~[w]|N

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.

Ps —-——=
Regenerative
D resistor
C 1]
U Power
Vv supply
w >— S e 1oy
Yeliow / 24y EMGS BRKR g Brake
@ Green > ___ 3|7
Encoder
CN2
1 +5V
2 GND
3| o .
4 Do not connect Ti
is pin B
¢
5 T+ SG  Shielded
6 T- twisted-pair
Case | Shield cable
CN4

|
|
[ IN
|
|
|

B3-E / B3A-E support EtherCAT

Connect to the controller or the
previous servo drive

Connectto the next servodrive or not
connecting to other devices

B3A-M supports CANopen

CN3 CANopen /RS485 | B supports CANopen

|

|

|

: 6,8 -

| 5 RS-485+ | ¢—

I | 4 | Rs485- .

! Data input

| |37 [eNpso]

I 2 | CANL |*—

I | 1 | CAN_H

|

I 14,16 -

: 13 | RS-485+ | —p

I )= -

| |12 | RS4% Data output

i [11,15] GND_ISO

I [ 10 | CAN_L |—>

| 9 CAN_H

|

s
CN6 DMCNET B3-F / B3A-F support DMCNET

|

| [ 1 [DMCNET 1A
| | 2 | DMCNET_1B
I | 3 | DMCNET 2A
| |45 -

! | 6 |DMCNET 28
178 =
:
|
|
|
|
|
|
|
|

9 | DMCNET_1A

10 | DMCNET_1B

11 | DMCNET_2A
12,13 5

14 | DMCNET_2B

4_

Datainput
4_
—>

Data output
—>
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Servo drive
c ; B3A-P series
AC 200/230V
Three-phase*s M(:’EB MC b 2
50/60 Hz —0 | o——o R [()g Regenerative
AC 380/ 440V 00 ! S c resistor -
Three-phase —OT | T o
P
50 /60 Hz Lic v ss:s;
Lz w >— o — o
@ O] 2y FVOS BRYR| g Bk
COM+ 5 CN2 Encoder
DI1- 6 1 +5V
DI2- 7 2 GND
DI3- 8 3| Pongeomest .
Dl4- 9 4| oongomet g
DI5- 13 ]
> 2 s SG Shielded
Lo e 6 T- twisted-pair
; bl
o | DO1+ | 15 31 . Case | Shield cable
t+——KH Dpot- | 16 -~
1.5 kQ
— Tarw| — 1 DO2+ | 17 | :I -— CN4
T o & _Do2- | 18 Mini USB | *4
Lt DO3+ 19 }
ALRM
~(+ D03~ | 20 -—
CNG6 | PROFINET
CN6 <« Connect to the co_n(ro\lerorlhe
A phase OA 1 j}_ previous servo drive v
differential signal JOA 2 CN6 <« S::nrfccttl;; :geor:efjs\r’\:;gnve or not
~ Bphase :I OB 1 j]_ .
differentil signal /0B 12 CN10 | (only supported by B3A)
Z phase 0oz 3 j]_ 1 -
differential signal 10Z 4 2 .
3 SF1+
4 SF1-
5 SF2+
6 SF2-
7 EDM+
8 EDM-

Note:

*1. Refer to Section 3.3 for wiring.

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.
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3.10.4 Speed (S) control mode

Servo drive
B3-L / B3A-L series

Po T )
Regenerative
D resistor
C [
u Power
\Y supply
W >— —— —— —
@ rolow. 24V EM_G_S _BEg_R_ é Brake
CN2 Encoder
1 +5V
2 GND
3 Do m:sc:;ned .
4 Do not connect i’ H
5 T+ LA Shielded
6 T- twisted-pair
Case | Shield cavle
CN3
6,8 =
5 RS485+
4 RS485-
3,7 | GND_ISO
2 =
1 -
CN4

CN10

Mini USB | "4

STO (only supported by B3A)

SF1+

SF1-

SF2+

SF2-

EDM+

ON|IO|O D |W[N| =

EDM-

AC 200/ 230V MCCB
Three-phase*s ’JP _'Y'C
50 /60 Hz | 40 . R
AC 380/ 440V | o~ 1L S
ST | T
Three-phase |
50 /60 Hz
Lic
Lac
CN1 1.2kQ
-
= V_REF
+10V = 10k |¢: = 208
GND 19 1.260
L
+10V —— 1| | T_REF 18
GND 19 | 12Kk
Shielded %% 6@ } MON
twisted- £ GND
pair cable | 10kQ vV MON2
ﬁ' ( > ¥
COM+
DI1-
DI2-
DI3-
Dl4-
DI5-
DI6-
DI7-
DI8-
DI9-
| DO1+
SRDY 1.5kQ
—{: = DO1-
R S vy H— DO2+
24V : | 1.5kQ @ DO2-
I DO3+
TSPD 15kQ
+———()-{ Dpos-
BRKR DO4+
| 15k C DO4-
ALRM 1.5kQ DOS+
4 &) Dos-
I DO6+
1.5kQ
—( ) DOs-
Aphase :I OA 21 j]_
differential signal J/OA 22
) Bphase_ OB 25 ﬁ_
Encoder differential signal /OB 23
c?lhth;St Z phase 0z 13 j l—
differential signal :I 10Z 24
Z phase open- < ocz 44
collector signal  4—— GND 40
Max. output current: 50 mA
voltage: 30V
Note:

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.

*3. The brake coil has

no polarity.

*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Servo drive

B3-E /B3-F / B3-M / B3A-E / B3A-F / B3A-M series

1.2kQ

1.2kQ

Note:

AC 200/ 230V
Three-phase*s MCCB MC
50 /60 Hz — I 'o—9¢ R
AC380/ 440V | 1o 10 s
Three-phase —OT | T
50 /60 Hz Lic
Lac
1oy = || V_REF | 19 o
GND 10
oy = MQET— T REF | 20
GND 10 | 2KQ
Shielded rﬁ%)’_@ A MON1
twisted-pair s ,' t GND
cable Lﬁ_® :“ MON2
COM+
SON o— DN-
NL DI2-
PL DI3-
EMGS $—6 . ¢ Dl4-
1.5kQ
g DO1+
SRDY
4 +——KH Dot-
1.5kQ
I DO2+ }
ALRM
L——CKD— DO2- | 18
A phase OA 1 ﬁ_
differential signal JOA 2
B phase OB 11 j]_
differential signal /OB 12
Z phase oz 3 j]—
differential signal 10Z 4
STO
(only supported by B3A) [ CN10
- 1
- 2
SF1+ 3
SF1- 4
SF2+ 5
SF2- 6
EDM+ 7
EDM- 8

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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P, ——
© I Regenerative
D resistor
c ]
u Power
\% supply
w 11
Brake
@ Green P e - §
CN2 Encoder
1 +5V
2 GND
3 Do ot connect
is pin N
4 Do rﬁ(scgir:‘ned I
) ik sG Shielded
6 T- twisted-pair
Case | Shield cable
CN4

CN6_EtherCAT

B3-E /B3A-E support EtherCAT

! I
! I
|

| IN s enaane |
: out g o e davee !
R 5 ES\RJS ig;anZN;eI =
| CN3 CANopen /RS485 | adf S s CANopen |
1168 = :
|

| 5 RS-485+ | «— |
! 4 | RS-485- , |
| Data input |
I | 37 | GND_IsO I
| |2 | CANL |« |
| 1 | CANH !
|

I [14,16 B !
| [ 13 | Rs485+ | —» |
I 485- I
| 12 [REES Data output |
| |11,15] GND_ISO I
I 10 ] canL |— |
1| 9 | CANLH I
. |
e
: C N6 D MCN ET B3-F / B3A-F support DMCNET :
I [ 1 |DMCNET_1A !
|

| |2 |DMCNET 1B| !
! | 3 |DMONET 2A Datainput |
I [ 45 2 «— |
! | 6 |DMCNET 28 |
| 7,8 o |
| |
I | 9 |DMCNET 1A :
|

. | 10 | DMCNET_1B , I
! | 11 | DMCNET 2A Dataoutput |
1213 s — |
! | 14 | DMCNET_2B |
| | 15,16 - |
|_____I ____________________ |




ASDA-B3

Wiring

Note:

Servo drive
c ; B3A-P series
AC 200/ 230V
Three-phase*s M?EB MC
50 /60 Hz —0 1 'o——¢ R
AC 3807440V | —° 1ot S
Three-phase —OT | T
50/60 Hz Lic
Lac
COM+ 5 M
DI1- 6
DI2- 7
DI3- 8
Dl4- 9
DI5- 13
DI6- 14
—__ 1 DO1+ 15 DI -—
t——®- pot- | 16 ~— {
1 15 kQ D02+ 17
j— | S <
= |"™—® po2 | 18 31 ~— {
15 kQ Do3+ 19
ALRM — -
<) Do3- | 20 31 -—
Aphase OA 1 jl_
differential signal JOA 2
B phase OB 11 j]_
differential signal /OB 12
Z phase 0z 3 ﬁ—
differential signal 10Z 4

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.
*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.

R -
Regenerative
D resistor
c A I
u Power
\ supply
w - — o 1=
24y EMGS BRKR g Brake
S Green . > ————__ 3|3
CN2 Encoder
1 +5V
2 GND
3 Do r:ro‘( connect
is pin N
4 | i —_—
¢
5 T+ sG Shielded
6 Te twisted-pair
cable
Case | Shield
CN4

Mini USB | "4

CN6 | PROFINET
CN6 <« g;c?;c;tsoemgrosteml\erorlhe
ONG | Comemiotemtieno svecrmt
STO
CN10 | (only supported by B3A)
1 -
2 o
3 SF1+
4 SF1-
5 SF2+
6 SF2-
7 EDM+
8 EDM-
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Wiring ASDA-B3

3.10.5 Torque (T) control mode

Servo drive
B3-L / B3A-L series

AC200/230V | MceB e Po T Regenerative
Three-phase*s L i D resistor
50/60Hz | 940 . R c 1
—0 |0 s
AC 3807440V | _ Ty : ] u Power
Three-phase [ \% supply
50 /60 Hz W > = — e —
EMGS BRKR
Lic @ folow 24V>_____*3__§ Brake
Lac
CN2 Encoder
1 +5V
2 GND
CN1 1.2kQ 3 Do r&?itscgir:‘neu
+0V — 10k |4,: V_REF | 20 b 4 D0 o et —_—
GND 19 1.2kQ 5 T+ ;G Shielded
+0V — 1ok |[ ¢ T_REF 18 6 T- twistegl-pair
GND | 19 | T@ Case | Shield e
Shielded r"g'_(m —W) 1 MON1
twisted-pair =" i GND
cable L%}—@ §— MON2 CN3
COM+ 6,8 -
SON —0 O— DIl1- 5| RS485+
SPDLM 0 o— DI2- 4 RS485-
TCMO 0 O— DI3- 3,7 | GND_ISO
TCM1 ¢6 ©— DK- 2 =
ARST +—6 ©o— DlI5- 1 -
NL ¢<2.0— Dl6-
PL Q. O— DI7- CN4
')
EMGS 2. 0— DI8- ini *
LY Mini USB | *4
5 DIo-
I DO1+
SRDY 1.5kQ
+—=)+ Do1-
P 7D T F DO2+
24V — 1722 (- Do2-
— — DO3+ CN11 0| STO (only supported by B3A)
5kQ -
+—=~( DO3- -
BRKR DO4+ 3 SF-1
5kQ +
8 i Do4- 4 | sk
ALRM I DO5+ =
15kQ @_ DO5- 5 SF2+
6 -
T 1 boer =
1.5k!
&)L DOE- 8 | EDM
A phase OA 21 j]_
differential signal JOA 22
B phase OB 25 ﬁ_
Encoder differential signal /OB 23
pulse
output ~ Zphase Oz 13 g
differential signal 10Z 24
Z phase open- <+«— 0cCz 44
collector signal «—— GND 40
Max. output current: 50 mA
voltage: 30V
Note:

*1. Refer to Section 3.3 for wiring.

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Wiring

AC 200/ 230V

Servo drive

B3-E /B3-F / B3-M / B3A-E / B3A-F / B3A-M series

Po ——-
R ti
D egenerative
c ]
U Power
\% supply
W -4
Brake
@ Green >——————2 — ,g
CN2 Encoder
1 +5V
2 GND
3 Do o et _"
4 Do Rt B
¥
5 T+ SG Shielded
6 T- twisted-pair
Case | Shield cable
CN4
Mini USB | "4
T g | Erat | BO-E /BSAE support EthercAT I
CN6 EtherCAT Connectto the controller or the !
lN <+ previous servo drive :
OUT  |e—Smasbumimas™ |
-]
B3A-M supports CANopen |
CN3 | CANopen / RS485 gg‘?hfssjfsm CANopen |
6,8 > :
5 | RS-485+ | «— |
4 | RS-485- Data out :
3,7 | GND_ISO ata inpu |
2 | CAN L |<«— |
1 | CAN_H !
14,16 o :
13 | RS-485+ | —p |
RS-485- !
2 Data output |
11,15| GND_ISO |
10 | CAN_L |—> |
9 CAN_H |
T |
| ONG|DMONET | e+ /ewr swpon ovoner |
1 DMCNET_1A :
2 | DMCNET_1B ‘ |
3 | DMCNET_2A Datainput :
4.5 - P E— |
6 | DMCNET 2B |
7,8 - I
|
9 | DMCNET_1A :
10 | DMCNET_1B , I
11 | DMCNET_2A Data output :
12,13 - —> |
14 | DMCNET_28B |
15,16 R |
I

Three-phase*s M(EEB MC
50 /60 Hz — I 'o—¢ R
AC380/440v | S1o—+ 0O s
Three-phase —OTC“ — T
50 /60 Hz Lic
Lac
1.2kQ
oy = 1ME]<— V_REF | 19 |-
GND 10 1.2kQ
oy = 10 KQE]<— T_REF | 20
GND 10 | 12KQ
Shielded [ g WY Aim] MON1 | 21
twisted-pair P GND 10
cavle Lﬁ»—@ §— MON2 | 22
COM+ 5
SON o— DI- 6 —F_'ﬁ
NL DI2- 7
PL DI3- 8
EMGS $—5 . ¢ Dl4- 9
1.5kQ 15
1 DO1+ _\‘/1 —
SRDY
. -—
= =0
T F +
ALRM -—
T w g
A phase OA 1 j}_
differential signal JOA 2
B phase OB 1 ﬁ_
differential signal /OB 12
Z phase oz 3 ﬁ]—
differential signal 10Z 4
STO
(only supported by B3A)[ CN10
2 1
- 2
SF1+ 3
SF1- 4
SF2+ 5
SF2- 6
EDM+ 7
EDM- 8
Note:
*1. Refer to Section 3.3 for wiring.

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Wiring ASDA-B3
AC 200/ 230V
3 . MCCB .
Three-phase*s Iy MC R 2
50 /60 Hz —OKLO_“'—J R D Regenerative
AC 3807440V | —©1° ! s c resistor -
Three-phase —OT | T U
P
50 /60 Hz Lic v SEF‘)”;T;
e w "ENES ] |
@ Otou] 20y EMGS BRIR| g Buake
COM+ 5 CN2 Encoder
DI1- | 6 1 +5V
DI2- 7 2 GND
DI3- | 8 3 | .
Di4- | 9 4 | e | E—
X ¥
DIS iE 5 I SG Shielded
Dl6- 14 6 T- twisted-pair
. cable
— DO1+ | 15 31 ) coo] il
t+——K)_ Dpot- | 16 ~—
1.5 kQ
— Yt — DO2+ 17 DI CN4
T t—g©- _Do2- | 18 ) [ |MiniusB|
L F DO3+ 19 <
ALRM @ DOS_ 20
CN6 | PROFINET
T N6 |a— Somemimmimtrerie
A phase ﬁ_ CN6 Connect to the next servo drive or not
differential signal :I JOA 2 € Comnecting to other devices
B phase oB 1 j}— sSTO
differential signal /OB 12 CN10 | (only supported by B3A)
Z phase 0z 3 j}— ! -
differential signal 10Z 4 2 -
3 SF1+
4 | SF1-
5 SF2+
6 SF2-
7 EDM+
8 EDM-
Note:

3-126

*1. Refer to Section 3.3 for wiring.
*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.



ASDA-B3 Wiring

3.10.6 Communication mode — CANopen

Servo drive
B3-M / B3A-M series

Re —-————
Regenerative
AC 200/ 230V MCCB MC D
Three-phase*s C ]
—0 | o—9] R
50/60 Hz U
—0 )| © I S Power
AC 380/ 440V 5 ) \% supply
Three-phase ! T w ?ng_é
24V 3 Brake
50/60 Hz Lic < v ————3 L
Loc CN2 Encoder
1 +5V
2 GND
CN1 3 Do no_i copnecl
COM+ | 5 1 A e
JE— this pin S S
- >— DI 6 e ¢
NL DI2 7 5 T+ sG Shielded
6 T- twisted-pair
PLfoexo—] DB | 8 Case | Shield cable
EMGS Di4 9 &
{1 DO1+ 15 } -— CN3
24y — B DO1- | 16 6.8 -
D— | —
arM| 15k Dl 17 ﬂ - 5 - —
— "% )+ Do2- | 18 ~— 2 - _
Data input
1 3,7 | GND_ISO | &—
A phase OA 1 j]— =
differential signal /OA 2 2 CAN_L
1 CAN_H
Encoder B phase OB " j]_
pulse differential signal /OB 12 14,16 S
output 2 phase :I 0oz 3 j]_ 13 = >
differential signal 10Z 4 12 o Data output
sToO 11,15| GND_ISO _
(only supported by B3A) | CN10 10 | CAN_L "
- 1 9 CAN_H
- 2
SF1+ 3
SF1- 4 CN4
SF2+ 5 Mini USB | 4
SF2- 6
EDM+ 7
EDM- 8
Note:

*1. Refer to Section 3.3 for wiring.

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Wiring

ASDA-B3

3-128

3.10.7 Communication mode — DMCNET

Servo drive
B3-F / B3A-F series

AC 200/230V | MCCB
Three-phase*s A MC
50/60Hz [ 1o R
AC3s0 4a0v | A 1T S
T
Three-phase o s T
50 /60 Hz
Lic
Lac
CN1
COM+ 5) —‘
— _I_o_ DI1- 6 470
NL DI2- 7
PL DI3- 8
N —a
EMGS Dl4- 9 &
DO1+ 15 Dl
SRDY —
_ +—"®r Dot- | 16
R T N
A phase OA 1 j]_
differential signal /OA 2
Encoder B phase :I OB 11 j]_
pulse differential signal
output ifferential signal /OB 12
Z phase 0oz 3 j]_
differential signal 10Z 4
STO
(only supported by B3A) | CN10
- 1
- 2
SF1+ &
SF1- 4
SF2+ 5
SF2- 6
EDM+ 7
EDM- 8
Note:

*1. Refer to Section 3.3 for wiring.

Ro 02—,
Regenerative
D |:| resistor
C 1
u Power
\% supply
w >3 __é Brak
& Green ————3 rare
CN2 Encoder
1 +5V
2 GND
3 Do no_( copnecl
4 e —
(]
5 I sG Shielded
6 T- twisted-pair
Case | Shield cable
CN4
Mini USB | "4
CN6
1 DMCNET_1A
2 | DMCNET_1B ‘
3 | DMCNET_2A Data input
4,5 - «—
6 | DMCNET_2B
7.8 -
9 | DMCNET_1A
10 | DMCNET_1B >
11 | DMCNET_2A Data output
12,13 = —>
14 | DMCNET_2B
15,16 -

*2. The 220V 200 W models and below have no built-in regenerative resistor.

*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.
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Wiring

3.10.8 Communication mode — EtherCAT

Servo drive
B3-E / B3A-E series

AC 200/230V | MCCB
Three-phase*s A MC
50/60Hz | Slo—1H R
— | o | IS
AC 380/ 440V T )
Three-phase I T
50/60 Hz
Lic
Lac
CN1
COM+ 5)
- o+ DII- 6 —k%ﬂjﬁ
NL DI2- 7
PL DI3- 8
~—
EMGS Dl4- 9
-4 ™2 ) pot- | 16 —
24V — DO2+ 17
3
ALRM <
—= (- Do2- | 18 31 ~—
A phase OA 1 j]_
differential signal J/OA 2
Encoder B phase OB " j]—
pulse differential signal /OB 12
output Z phase 0oz 3 j]_
differential signal 10Z 4
STO
(only supported by B3A) | CN10
- 1
- 2
SF1+ 3
SF1- 4
SF2+ 5
SF2+ 6
EDM+ 7
EDM- 8

Note:
*1. Refer to Section 3.3 for wiring.

R Ot
Regenerative
D resistor
C ]
u Power
\% supply
w > -
é Brake
@ Green > _3_ -
CN2 Encoder
1 +5V
2 GND
3 | wen
4 | e —_—
5 T+ o Shielded
6 T- twisted-pair
cable
Case | Shield
CN4

CN6

Mini USB

EtherCAT

IN

ouT

*2. The 220V 200 W models and below have no built-in regenerative resistor.

*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.
*5. The 220V 1.5 kW models and below can use single-phase power supply.

*4

<4—
<+

Connect to the controller or the
previous servo drive

Connect to the next servo drive or not
connecting to other devices
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Wiring ASDA-B3

3.10.9 Communication mode — PROFINET

Servo drive
B3A-P series
AC 200/230V | MCCB
Three-phase’s | L MC
50/60Hz | Clo—1 R
—| o | S 2
AC 380/ 440V T ) R e,
— | o——1 T .
Three-phase 1 D Regenerative
50 /60 Hz resistor
Lic c 1
Loc U Power
\Y supply
CN1 > — -
W é Brake
COM+ 5 ] 1 @ Green D ———— —
- °o— DI1- 6 BRIFS 51 Encoder
NL DI2- | 7 |[7dare, CN2
PL DI3- g | [=ay=, 1 +5V
EMGS 4> D4 | o | [AYT. 2 T
o DI5- | 13 | [0 A¥3E 3 | — E—
—l—o_ DI6- 14 7@ 4_»"3@ 4 this pin —"l—.“‘
1 DO1+ 15 5 T+ SG S_hielded_
SRDy_ '_'1_5 Q DO 16 - { 6 T- tmste;—palr
—(: H = -~ cable
— Case | Shield
24V — AR 1.5kQ IO Lt -—
- +—"2(K) Do2- | 18 31 -— oNa
{1 DO3+ 19 )l —
. -— Mini USB | *4
R e AN =2 7 " Winiuss]
A phase OA 1 j}—
differential signal JOA 2
Encoder B phase @5 | i j]— CN6 | PROFINET
;)L:J:S; differential Signal :I /OB 12 Connect to the controller or the
P! CN6 previous servo drive
4 phase OZ 3 ﬁ_ Connect to the next servo drive or not
differential signal 10Z 4 CN6 <+ connecting to other devices
STO
(only supported by B3A)| CN10
- 1
- 2
SF1+ 3
SF1- | 4
SF2+ 5
SF2+ 6
EDM+ 7
EDM- 8

Note:

*1. Refer to Section 3.3 for wiring.

*2. The 220V 200 W models and below have no built-in regenerative resistor.
*3. The brake coil has no polarity.

*4. The Mini USB connector for connecting to the PC.

*5. The 220V 1.5 kW models and below can use single-phase power supply.

3-130



Test Operation and
Panel Display

This chapter describes the display and operation for the servo drive panel and the

testing for the servo drive and motor.

41 PANEl QESCHDHON -+ ++++1++1ssvoeeeesseseseeeeeessssss e 4-2
42 Parameter Seting proCeaUre «-------rrrsesssrreceereeerrsssesssceenreessssese 4.3
43 SIS GISplay -++--r-rrrssseeeeeeeeeeer e 4%
431 Dats SEVE SHBLUS w~-rr++++++sssssrrrrrrrrrrrrrrreeeesssssssssssssssssssssssssssrssero 4%
432 DOGIMEL POINTS +++++++++++++++sveveeeeeeeesseseessessssssssessssceesssnennenee 46
£33 AGII MESSAGES -++++++++--eeereeeerrrssesssssceeseeeeesseeeess e 46
434 POSIive and NEGative VaIUS SEHting.------+-------rrrrrrreeesrsrceeerrrerrre 47
435 MONHOMING GiSplay-------+++++---cceeeeerrrseessssceeeneeerssssessss e 47
436 PROFINET Flash LED fUnGHOn: - --rrrrrrereeseeeeessssssssssssssssssssssrsrsron 4.9
B4 GONGIAl FUNGHON ---rrrrrss++ s ereeeeeeseseessssssmsnssssssssssssssrrse 410
441 Operation of faUlt reCord diSplay ----++++---ccerererrresesssrceeereerrrre 410
42 FOIGE DO O --rvvvvsssssssssssssssssssssssssss s eeeeseeeeseessssssssssmsssss s 411
443 DigHal NDUL QIAGNOSIS: <+ oeerereeerrressessceeeeneerrre 412
444 Digital OUtpUL diagnOSIS «+++--<-----crrrrsesssreeeeereeerrsssesssceeeneerre 4-12
U5 TOSHING -+++++++eeeereerrresess e 413
51 Initial oSG -+------r+++++s++-eeeeeereerrrssesssceesesee e 413
452 AppIYING POWET 10 the SV Grive----++++--cceerererrrssssscceeereerrrre 414
453 JOG rial rUn WHHOUL IO -+ rorrreeeeeesessssssmssssssssssssssssrrsrererees 418
454 Trial rUn Wthout 1080 (Speed mode) «-++++-------rerrrreeessseceerrerrrrre 420
455 Trial run Without 108 (POSion MOde) -++++--------crrreeeesrvcceeeeerrrrre 422



Test Operation and Panel Display ASDA-B3

4.1 Panel description

AISELTA AC 220V
(1) — || ASAB3_ doow
01O © Qe
(3)______M£D_E_// A SHIFT @I
O O
9 © O,
(5)— = ————— /

(1) Display: the 5-digit, 7-segment LED display shows the monitoring codes, parameter

numbers, and setting values.

(2) MODE key: switches the display among Monitoring mode, Parameter mode, and Alarm

mode. In Editing mode, pressing this key switches back to Parameter mode.
(3) UP (A) key: changes the monitoring codes, parameter numbers, and setting values.
(4) CHARGE indicator: the LED indicator is on when the power is applied to the main circuit.
(5) DOWN (V) key: changes the monitoring codes, parameter numbers, and setting values.

(6) SHIFT key: in Monitoring mode, pressing this key switches between high / low word
display. In Parameter mode, pressing this key changes the group number. In Editing mode,

pressing this key moves the blinking (selected) digit to the left for adjusting the value.

(7) SET key: in Monitoring mode, pressing this key switches between decimal and
hexadecimal display. In Parameter mode, pressing this key switches to Editing mode and
displays the setting values. In Editing mode, pressing the SET key saves the setting

values.
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Test Operation and Panel Display

4.2 Parameter setting procedure

Switching modes:

Power On
Monitoring o T T T =
_______ \
mode \ Feferto Craprer®_
(NN
oo,
l MODE
Parameter (7T 3
——————— [ Referto Chapter 8. |
mode N
gy
gy -
l WGBE : 1. If no alarm occurs, Alarm mode is skipped.
| 2. When a new alarm occurs, the display switches to Alarm
I
_______ de from any other mode.
Alarm mode Mo
: 3. If no key is pressed within 20 seconds after you switch to
| VODE i other modes, the display retums to Alarm mode.
I
\

Operating in each mode:

Monitoring mode

Monitoring
mode

v

See Chapter 14 for detailed alarm information.

(-PLS

1. Press ¥ keys to select monitoring
variables. Refer to Section 4.3.5 for
all monitoring variable displays.

2. 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 and low words of
monitoring variables.

- ——————— -’
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Parameter mode
Parameter

Test Operation and Panel Display

(gl () () (| (] My (g (g
c2 c2 c2 c2 c2 c2 c2 c2
o} c2 -2 c2 c2 cJ c2 c2
(| - i () o ] oo Q-
o oo o a_ (i a_ o (.

c2 co co c2 c2 co co cJ
- c2 c3 c2 cJ c2 c2 C2
- - mJ (I 0 i o ~
o o o- (I oo o- o oo

c2 cJ c2 c2 c2 c2 c2 c2
C2 ] ] c2 ] c2 €2 €2
c2 c2 ca c2 c2 c2 2 c2
CI == (gl N o (g D '
o o_ o o o- o- o o
AL AL AL AL AL AL AL AL
— — — — — — — C
L L L L L L == =
o| T ~| I NI== So| I | T |gw| T | I |o I
q.D. (0)) o o c o o = o o » o o = o o ..n_u.w o ..nu.w (7p]
€ n o @ S® 8 ® @ P c 0 o} o
59 7 3 o D €9 S g 88 E o £
= 0 — S O — n_nu [) — 5 © — mJ [} — - [} — m o — m o
5§ E m E £ E E E ©E S E g g
=Y o o g EC ag £
@ © © o ® © S G o 1
aQ Q Q O a Q Q o o

MODE

Monitoring
mode
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Test Operation and Panel Display

Editing mode

Parameter
mode

MODE Tl SET

—_—_ —————-—-—-- - - - - - - ¥ - — — —_ —_ —_ —_ —_ —_ ———————— —

Editing mode
A
= v ——— SET C
ININIRIn R IR > cCon ll: _|
i s 000
7N
Dlsplay's parameter Saves parameter setting
setting value value and returns to
SHIFT Parameter mode.
A
v — — SET
INININIE v > i ui cCouc
[ i — I | B
=
Saves parameter setting
SHIFT value and returns to
Parameter mode.
NP4 A
W] Vv TREEE cEl COUC
oo —> 0 i g —> g
7N
Saves parameter setting
value and returns to
Parameter mode.
l MODE
Monitoring / If no alarm occurs, Alarm mode is skipped.
Alarm mode

—_—— e e e e
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Test Operation and Panel Display

ASDA-B3

4-6

431

Display symbol

cCouc
L

|
r-oLY

4.3 Status display
Data save status

When you complete the parameter setting and press the SET key to save the parameters, the

panel displays the symbol of the corresponding status for one second.

Description

The setting value is correctly saved (Saved).

The parameter is read-only and write-protected (Read-only).

:_ oC =_|,l:ll

Wrong password or no password is entered (Locked).

The setting value is incorrect or a reserved value is set (Out of Range).

The parameter cannot be changed when the servo is in the Servo On state

(Servo On).

The setting takes effect only after you cycle power on the servo drive (Power

On).

4.3.2 Decimal points

Display symbol
minininininininininin
(T o

Low word High word
indication indication
BIEIEIEI IR R
L
Negative No
sign function

4.3.3 Alarm messages

Description

High word / low word indication: indicates the high word or low
word when the 32-bit data is displayed in decimal format.

Negative sign: the two decimal points on the left represent the
negative sign when the 16- or 32-bit data is displayed in decimal
format. When in hexadecimal format, it only shows positive
values.

Display symbol

Description

=:= :_ i

When an error occurs, the servo drive panel displays ‘AL’ as the alarm symbol
and ‘nnn’ as the alarm code.

Refer to Chapter 14 Troubleshooting for alarm details.



ASDA-B3 Test Operation and Panel Display

4.3.4 Positive and negative value setting

In Editing mode, pressing and holding the SHIFT key for 2 seconds switches between the
positive and negative signs. If the value is out of the parameter setting range after switching,
then the servo drive automatically resets it to the original value.

Display example Description

= =|— =:| l:: The positive value has no decimal points.

— (. =:| 3 The negative value has two decimal points on the left.

4.3.5 Monitoring display

When you apply power to the drive, the display shows the monitoring display 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 set P0.002 to specify the monitoring
code. When the drive is powered, the default monitoring code is determined by the value of
P0.002. For example, if the value of P0.002 is 4, when the drive is powered, the display shows
“C-PLS” first and then shows 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 8.2.
P0.002 . . .
setting value Display symbol Description Unit
0 cCoon Motor feedback pulse number (after the scaling of PUU
g E-Gear ratio)

1 o Input number of pulse commands (after the scaling PUU
—_ g of E-Gear ratio)

> C_nui The deviation between control command pulse and PUU
[ feedback pulse number

3 Iy Motor feedback pul b der uni !
CorL o otor feedback pulse number (encoder unit) pulse

4 C_onC Input number of pulse commands (before the ulse
IR I S scaling of E-Gear ratio) (encoder unit) P
C_onC Error pulse number (after the scaling of E-Gear

5 crr_J ratio) (encoder unit) pulse

6 ro_c_ Positi fi
) ) osition command frequency Kpps

7 C|=:'=: F |:= Motor speed rpm

8 r 5=:'|—= = Speed command Volt

9 = |:|=:'|:=|:' Speed command rpm

10 = - :— '-l : Torque command Volt

11 = - =— ':=|:' Torque command %
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P0.002
setting value

12

13

Display symbol

AUG-L

Description

Average torque

Peak torque

Unit

%

%

14

15

16

Main circuit voltage

Ratio of load inertia to motor inertiaNote: if the

display shows 13.0, it means the load inertia ratio is 13.

IGBT temperature

Volt

1 times

°C

17

Resonance frequency (low word is the first
resonance point and high word is the second
resonance point)

Hz

18

19

N

=3
=
=
g

The absolute pulse number counting from the
encoder Z phase (origin). It is -4999 to +5000
pulses when the motor rotates in the forward or
reverse direction starting from the origin (0).

Mapping parameter #1: shows the content of
parameter P0.025
(P0.035 specifies the mapping target)

20

21

—J
=2
0
)
mJ

2
—J
=2

0
L

Mapping parameter #2: shows the content of
parameter P0.026
(P0.036 specifies the mapping target)

Mapping parameter #3: shows the content of
parameter P0.027
(P0.037 specifies the mapping target)

22

2
|
0
=
£

Mapping parameter #4: shows the content of
parameter P0.028
(P0.038 specifies the mapping target)

23

24

-Ifl
|

c
S

0
=
|

Monitoring variable #1: shows the content of
parameter P0.009
(P0.017 specifies the monitoring variable)

Monitoring variable #2: shows the content of
parameter P0.010
(P0.018 specifies the monitoring variable)

25

26

D
[
I

c-
S

20
7

[
L

=

Monitoring variable #3: shows the content of
parameter P0.011
(P0.019 specifies the monitoring variable)

Monitoring variable #4: shows the content of
parameter P0.012
(P0.020 specifies the monitoring variable)

27

I
|
(I
=0

Offset value between motor position and Z phase.

(Only available for Delta CNC controllers.)

PUU

28

29

0
F=
-3
[

(M)
-

o
C:
c-

The alarm code (in decimal format). The value
being converted to the hexadecimal format is

identical to the alarm code displayed in P0.001 and

the error code of communication models.

Position feedback from the auxiliary encoder.

Note: B3 drives do not support this monitoring variable.

PUU
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P0.002 . L .
setting value Display symbol Description Unit
T T Position difference between the position feedback
30 |-=|: U and the command from the auxiliary encoder. PUU
Note: B3 drives do not support this monitoring variable.
Feedback position difference between the main
31 r”:lE 'JU encoder and auxiliary encoder. PUU

Note: B3 drives do not support this monitoring variable.

The following table shows the panel display of 16-bit and 32-bit values.

Display example

Description

I e e || If the value is 1234, the panel displays 01234 (in decimal
L 1Z 31| (Deo) format).
16 bits
12300 (Hex) If the value is 0x1234, the panel displays 1234 (in
il hexadecimal format; the MSB is not shown).
o | Dec high . ) . .
IC 31| (Dechigh) If the value is 1234567890, the display of the high word is
— 1234.5 and the display of the low word is 67890 (in decimal
=_| -Hala:j (Dec low) format).
32 bits
[ o B .
(0 ll:' j ‘= (Hex high) If the value is 0x12345678, the display of the high word is
I h1234 and the display of the low word is L5678 (in
= l_l =_l ”j (Hex low) hexadecimal format).

The following table shows the panel display for negative values.

Display example

Description

Note:

2345

If the value is -12345, the panel displays 1.2.345 (only in decimal
format; there is no positive or negative sign for hexadecimal format
display).

1. Dec means the value is displayed in decimal format; Hex means the value is displayed in hexadecimal
format.

2. The display shown in the preceding tables is applicable in both Monitoring mode and Editing mode.

3. Al monitoring variables are 32-bit data, and the display can be switched between high / low word or
Dec / Hex. The parameter (Px.xxx) data formats are defined in Chapter 8. Each parameter only
supports one display method and cannot be switched.

4.3.6 PROFINET Flash LED function

Display symbol

Description

When the Flash LED function is enabled, the corresponding drive panel flashes
this symbol.
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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 record.

&3

-0
==
__
=3

|«

=

_l
C
< CO <»

O
== .
CI|<«—
=3

-
=L

)|« —
D <>

g
[

<+« ||

o
CJ
ca o

SET

SET

SET

SET

SET

«—

|“
(g
cJ
(N

0

«—|C3| «—
()
mJ

=

«—

—
C2
Co)
U
)

The last
fault record

The 2™ to last
fault record

The 3" to last
fault record

The 4" to last
fault record

The 5" to last
fault record
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442 Force DO on

You can switch to Diagnosis mode by the following steps. Set P2.008 to 406 to force DO on.
Then, set the DO by binary method with P4.006. When the value of P4.006 is 0x0002, it forces
DO2 on. When the value is 0x0005, it forces DO1 and DO3 on. The mode is volatile; the drive

returns to the normal DO mode after power cycling. You can also set P2.008 to 400 to switch to

the normal DO mode.

o — o — o — — — — —

|
i
—J

cJ
D

SET

<«

l SET

Force DO on

(o

2
_3

cJ
-
)

C2J
2

2
C2
C
C

2
)

-
C3

2
c2
&3

-
(O

P

2
2
_J

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 e~
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4.4.3 Digital input diagnosis

You can switch to Diagnosis mode by the following steps. When DI1 - DI9 are triggered by the

external signal, the panel shows the corresponding signal. In binary format, when the bit shows

1, it means the Dl is on.

For example, if the panel shows “1FE1”, the hexadecimal E equals 1110 in binary format,
indicating that DI6 - DI8 are on.

SET

The panel displays in
- !l hexadecimal format.

%

0[0 0 0 1| <« Binary code
g _4_327 <— Corresponding DI

4.4.4 Digital output diagnosis

You can switch to Diagnosis mode by the following steps. When DO1 - DOG6 are triggered by the
output signal, the panel shows the corresponding signal. In binary format, when the bit shows 1,

it means the DO is on.

For example, if the panel shows “1F”, the hexadecimal F equals 1111 in binary format, indicating
that DO1 - DO4 are on.

cumng
FEoUS
l SET
I | The panel displays in
| hexadecimal format

|0 001|1 11 1|<—Binarycode

<«—— Corresponding DO
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4.5 Testing

This section introduces the testing operations. To avoid danger, make sure to operate the servo

motor without load first.

4.5.1 Initial testing

Remove the load from the servo motor, including coupling and accessories on the shaft, to avoid
any damage to the servo drive or machine. This prevents the parts on the motor shaft from falling

off and possibly causing personal injury or equipment damage during operation.

Caution: to prevent danger, check first if the motor runs normally without load during normal

operation. Then, try operating the motor with load.

Check the following items carefully to avoid damages during motor operation.

Check for any obvious visible damage on the servo drive.
The wires at the wiring terminal should be isolated.
Make sure the wiring is correct to avoid damage or any abnormal operation.

Check for and remove any conductive objects, including sheet metals and
. screws, or inflammable objects inside or near the servo drive.
Inspection before

. Check that 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 with the peripheral devices.
B Make sure the external voltage level of the servo drive is correct.

B 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
characteristics of each machine.

B Reset the parameters when the servo drive is in the Servo Off state, or it may
cause malfunction.

W [f the relay makes abnormal noise or does not make any contact noise when
operating, please contact Delta.

B Check that the power indicator and LED display work properly.

Inspection during
operation
(power is applied)
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4.5.2 Applying power to the servo drive

Follow these instructions.

1.

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

(1) Connect the red, white, black, and yellow / green wires to the U, V, W, and FG terminals
respectively. If the wiring is incorrect, the motor cannot work properly. The motor ground
wire FG must connect to the drive’s ground terminal. Refer to Chapter 3 for wiring.

(2) The encoder cable for the motor is correctly connected to CN2: if you only want to use
the JOG function, connecting to CN1 and CN3 is not necessary. Refer to Chapter 3 for
the wiring for CN2.

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

the servo drive, or it may damage the servo drive.

Connect the power circuit for the servo drive:

Servo drive: connect the power to the servo drive. Refer to Chapter 3 for the wiring for
power supply.

Turn on the power:

Servo drive power supply: apply power to the control circuit (L1ic, L2c) and main circuit (R, S,
T).

B When the power is on, the servo drive panel shows:

The default signal settings for DI6 - DI8 are negative limit (NL), positive limit (PL), and

emergency stop (EMGS). If not using the default settings for DI6 - DI8, you must set the values

of P2.015 - P2.017 to O (disable the DI function) or some other values for different functions.

B When P0.002 is set to 07 (motor speed), the servo drive panel shows:

C_

U

—J
3

When the panel shows no text, check if the control circuit power is undervoltage.

ASDA-B3
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®  When the panel shows:

I
[
I
J
-

| «—

Overvoltage warning:

The input voltage of the main circuit is higher than the allowable rated value or an incorrect

power input is applied (incorrect power system).

Corrective action:

1.

2.

Use a voltmeter to check if the input voltage of the main circuit is within the allowable
rated value.

Use a voltmeter to check if the power system complies with the specifications.

When the panel shows:

| «<— [T

CN2 communication failure warning:

Check if the CN2 connector is securely connected and the wiring is correct.

Corrective action:

1.

2
3.
4

Make sure the wiring complies with the instructions in the user manual.
Check the CN2 connector.
Check for loose wiring.

Check if the encoder is damaged.
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®  When the panel shows:

I
[
I
J
-

Emergency stop warning:

Check if any of the digital inputs DI1 - DI9 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 - DI9 are set to emergency stop (EMGS) (make sure
that none of the parameters, P2.010 - P2.017 and P2.036, are set to 21).

If the emergency stop (EMGS) function is needed, make sure the corresponding Dl is
on when it is preset as normally closed (function code: 0x0021), and then set this DI as

normally open (function code: 0x0121).

B  When the panel shows:

(W
| <— I |

Negative limit error warning:

Check if any of the digital inputs DI1 - DI9 are set to negative limit (NL) and that Dl is off.

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 - DI9 are set to negative limit (NL) (make sure that none of
the parameters, P2.010 - P2.017 and P2.036, are set to 22).

If the negative limit (NL) function is needed, make sure the corresponding DI 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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®  When the panel shows:

Positive limit error warning:

Check if any of the digital inputs DI1 - DI9 are set to positive limit (PL) and that DI is off.

Corrective action:

1. If you do not want to set the positive limit (PL) as one of the digital inputs, make sure
none of the digital inputs DI1 - DI9 are set to positive limit (PL) (make sure that none of
the parameters, P2.010 - P2.017 and P2.036, are set to 23).

2. If the positive limit (PL) function is needed, make sure the corresponding DI is on when
it is preset as normally closed (function code: 0x0023), and then set this DI as normally

open (function code: 0x0123).

When the panel shows:

e rr
Ny

Overcurrent warning:

Corrective action:
1. Check the connection between the motor and servo drive.
2. Check if the conducting wire is short-circuited. Fix the short circuit and make sure the

metal part of the wiring is not exposed.

When the panel shows:

W
I
)

Undervoltage warning:

Corrective action:
1. Check if the wiring of input voltage for the main circuit is correct.
2. Use a voltmeter to check the main circuit voltage.

3. Use a voltmeter to check 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, contact the distributor.
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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:

Step 1: JOG trial 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 with the controller. JOG trial
run by panel operation is not available in the communication mode (P1.001.X = B or C).

Step 2: set the JOG speed (unit: rpm) with P4.005. Press the SET key to display the JOG
speed. The default value is 20 rpm.

Step 3: press the A or V¥ key to adjust the JOG speed. In the following example, the speed is
set to 100 rpm.

Step 4: press the SET key to save the setting value, and then the panel displays “JOG” and
enters JOG mode.

Step 5: press the MODE key to exit JOG mode after completing the trial run.

—
4005

l SET
| Displays JOG speed. \}
|

a7 - lts default value is 20 rpm.

_J N e -
A | Pressthe A keys to adjust !
v | the JOG speed. |
NI

_ |
A
v

”:”:: ————————— 4\/ Adjust the speed to 100 rpm. \,‘

i SET
- Jlﬂg - - 4\/ Displays JOG and enters JOG mode. \)

After entering JOG mode, press the A
or V¥ key to make the motor run in
counterclockwise or clockwise
direction. Release the key to stop

the operation.

l MODE  Press the MODE key to exit JOG mode.
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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 UVW and encoder cables are correctly wired.

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 counterforce generated during motor rotation.

Step 1: set P1.001 to 2 to set the control mode of the servo drive to Speed mode. Then cycle

power on the servo drive.

Step 2: in Speed mode, set the digital input settings as shown in the following table for the trial

run.

Digital input Parameter setting value DIl name Function description CN1 Pin No.
DI1 P2.010 = 0x0101 SON Servo On DI1-=9
DI2 P2.011 = 0x0109 TRQLM Torque limit DI2-=10
DI3 P2.012 = 0x0114 SPDO Speed selection 0 DI3- =34
DI4 P2.013 = 0x0115 SPD1 Speed selection 1 DI4-=8
DI5 P2.014 = 0x0102 ARST Alarm reset DI5- =33
Dl6 P2.015 = 0x0000 - DI disabled -

DI7 P2.016 = 0x0000 - DI disabled -
DI8 P2.017 = 0x0000 - DI disabled -
DI9 P2.036 = 0x0000 - DI disabled -
DI10 P2.037 = 0x0000 - DI disabled -
DI11 P2.038 = 0x0000 - DI disabled -
DI12 P2.039 = 0x0000 - DI disabled -
DI13 P2.040 = 0x0000 - DI disabled -

The preceding settings take the -L model for example. This table shows the settings that disable

the negative limit (DI6), positive limit (DI7), and emergency stop (DI8) functions. Thus, parameters
P2.015 - P2.017 and P2.036 - P2.040 are set to 0x0000 (disabled). You can program the digital

inputs of Delta’s servo drive by referring to Table 8.1 Digital input (DI) descriptions in Chapter 8.

The default setting includes the negative limit, positive limit, and emergency stop functions.

Therefore, if any alarm occurs after you complete the preceding settings, cycle power on the

servo drive or set DI5 to On to clear the alarm. Refer to Section 4.5.2.
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The Speed command selection is determined by SPD0 and SPD1. See the following table.

Speed command| DI signal of CN1

Command source Content Range
number SPD1 | SPDO
External Voltage difference
analog signal between V_REF -10V to +10V

S1 0 0 |Mode and GND

Sz N/A Speed 'command 0

is0

S2 0 1 P1.009 -75000 to +75000
s3 1 0 Internal register P1.010 75000 to +75000

parameter
S4 1 1 P1.011 -75000 to +75000

0: means that Dl is off (the circuit is open).

1: means that DI 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 rotation direction:

Input command Rotation direction

+ CCW (forward direction)

- CW (reverse direction)

Step 3:

(@)
(b)

(c)

Switch on DI1 to have the drive be 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 the analog voltage command.

When DI3 (SPDQ0) is on, that means the drive executes the S2 command. The rotation
speed is +3000 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 -3000 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 counterforce generated during motor rotation.

Step 1: set P1.001 to 1 to set the control mode of the servo drive to Position (PR) mode. Then

cycle power on the servo drive.

Step 2: in Position (PR) mode, set the digital input settings as shown in the following table for

the trial run.

Digital input Parameter setting value DIl name Function description CN1 Pin No.
DI1 P2.010 = 0x0101 SON Servo On DIM1-=9
DI2 P2.011 = 0x0108 CTRG Command triggered DI2-=10
DI3 P2.012 = 0x0111 POSO Position selection 0 DI3- = 34
Di4 P2.013 = 0x0112 POS1 Position selection 1 DI4-=8
DI5 P2.014 = 0x0102 ARST Alarm reset DI5- =33
DI6 P2.015 = 0x0000 - DI disabled -

DI7 P2.016 = 0x0000 - DI disabled -
DI8 P2.017 = 0x0000 - DI disabled -
DI9 P2.036 = 0x0000 - DI disabled -
DI10 P2.037 = 0x0000 - DI disabled -
DI P2.038 = 0x0000 - DI disabled -
DI12 P2.039 = 0x0000 - DI disabled -
DI13 P2.040 = 0x0000 - DI disabled -

The preceding settings take the -L model for example. This table shows the settings that disable

the negative limit (DI6), positive limit (DI7), and emergency stop (DI8) functions. Thus, parameters
P2.015 - P2.017 and P2.036 - P2.040 are set to 0x0000 (disabled). You can program the digital
inputs of Delta’s servo drive by referring to Table 8.1 Digital input (DI) descriptions in Chapter 8.

The default setting includes the negative limit, positive limit, and emergency stop functions.

Therefore, if any alarm occurs after you complete the preceding settings, cycle power on the

servo drive or set DI5 to On to clear the alarm. Refer to Section 4.5.2.
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Refer to Section 3.10.3 for the wiring for Position (PR) control mode. See the following table for

the 100 sets of PR and the corresponding Position commands (POSO0 - POS6) and parameters.

Position | phgs | poss | POS4 | POS3 | POS2 | POS1  POSO | CTRG Corresponding
command parameter

P6.000
Homing 0 0 0 0 0 0 0

P6.001

P6.002
PR#01 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 '

P7.099

0: means that DI is off (the circuit is open).

1: means that DI 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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Tuning

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.

51 Tuning procedure ............................................................................... 5-4
5.2 |nertia estimation =« -« rrorrrrrrm e 5-5
521 Precautions for inertia estimation - - r rrrrrrmrrrr 5-5
5.2.2 Inertia estimation with ASDA_SOft ..................................................... 5-6
53 One Touch Tuning ............................................................................... 5-9
5.31 Precautions for one touch tuning .................................................... 5-10
532 One touch tuning with ASDA_SOft ................................................... 5-10
54 Auto tuning ...................................................................................... 5-13
541 Precautions for auto tuning ........................................................... 5-14
5.4.2 Flowchart of auto tuning ............................................................... 5-15
54.3 Auto tuning through the drive panei ................................................. 5-16
54.4 Auto tUn|ng with ASDA_SOﬂ ........................................................... 5-17
5.4.5 Parameters related to auto tuning ................................................... 5-24

5.4.5.1 Automatic gain adjustment level 1 (P2.105) - stiffness adjustment --- 5-24
5.4.5.2 Automatic gain adjustment level 2 (P2.106) - response adjustment -+ 5-25

5.4.6 Alarms related t0 @Uo tUNING «+««+«+«=resrerrrrsmsrraeas i 5-26
5.5 Gain adiustment INOAES *r v vt st 5-27
5.5.1 Differences between gain adjustment modes ---«---«=-xerrerrerreeeeeees 5-27
5.5.2 Flowchart of gain adiustment MOAE: s r s 5-29
5.5.3 G@Gain adjustment MOAE T rrrrrrr e 5-30
554 Gain adjustment MOAE 2 « v vt s 5-30
5,55 G@Gain adjustment MOAE 3 rrrrrrrrrr e 5-31
556 Gain adjustment MOAE 4 < v 5-32
5,57 Gain adjustment MOAE 5 rrrrrrrrr e 5-33
558 Gain adjustment MOAE B rrrrrrr s 5-33
5.5.9 Parameters related to gain adjustment modesg:-«««--rerrrerrseeeneeene 5-34
5.5.9.1 Bandwidth response level (P2.031) - stiffness adjustment ------------- 5-34
5.5.9.2 Command response gain (P2.089) - response adjustment ------------ 5-35
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5.5.9.3 Bandwidth for speed loop response (P2.126) -

bandwidth adjUStMENt - +«-«-x«xerrrreereraer i 5-35
5.6 Manual tuning of gain parameters ........................................................ 5-36
5.6.1 Flowchart of manual tuning in Speed mode «««-««-xxrrerereereeeeeeeeees 5-38
5.6.2 Flowchart of manual tuning in Position mode «-«««--«-reerrerereeeeeeeeeee: 5-39
5.6.3 Manual tunlng WIith ASDA-SOft « - vrrrrrrrrrr e 5-40
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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?

[ Gain Tuning ]

Yes

!

Satisfactory
performance?

——[ Manual adjustment ]

!

Satisfactory
performance?

y

No [ Complete ]

Function Description
When you use the functions of One Touch Tuning, Auto Tuning, or Gain adjustment
Inertia mode 1 (Level adjustment - Auto) with ASDA-Soft, the servo drive automatically estimates
estimation the load inertia during the tuning process. Or you can estimate the inertia with the Inertia
(Weight) Estimation function. Whether the load inertia ratio (P1.037) is correctly set
affects the speed loop bandwidth of the servo drive.
You must use the One Touch Tuning function with ASDA-Soft. During the tuning
One Touch . . . :
. process, the motor slightly moves and makes high-frequency noise. For the detailed
Tuning . )
operation procedure, refer to Section 5.3.
You can use the Auto Tuning function with ASDA-Soft or through the panel. The
Auto tunin command source can be the servo drive or the controller. During the tuning process, the
9 | drive controls the motor to run back-and-forth between 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 are set with P2.032. For the
adjustment . ) - .
detailed operation procedure and parameter adjustment, refer to Section 5.5.
Manual In Manual mode (P2.032 = 0), users can fine-tune all the gain parameters for optimal
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 estimation

Whether the load inertia ratio (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 during the tuning process. If not using the preceding functions, you can directly use the

Inertia (Weight) Estimation function.

The estimation of load inertia 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

inertia estimation cannot be done or the inertia cannot be correctly estimated in the systems

described in the following section, estimate the load inertia ratio by yourself and set P1.037 with

the estimated value.

5.2.1 Precautions for inertia estimation

ltem

Recommended settings

Estimation cannot be done in the
systems where:

Rotary motor
Inertia estimation

1. Jog speed: 500 rpm or above.
2. Acceleration time from 0 rpm to 3,000 rpm or deceleration time from

3,000 rpm to O rpm: within 200 ms.
3. Traveling distance: 1 revolution or above.
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.

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

2. The movement speed of the mechanical part is lower than 200 rpm.The
effective stroke of the mechanical part is shorter than the traveling
distance when the motor rotates 0.5 revolution.

Estimation cannot be correctly
done in the systems where:

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.The torque limit of the
mechanical part is too low.

HoDN =
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5.2.2 Inertia 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 Window Help
‘ The selected device : ~ m
Scope P
» | Function List RER
o
% Device Status m"' Mew Drive - ] *
=
[Device#01]
Select Device B3 -
----- Device List
Ch4: USB CH3: Modbus
Com port [COM7] USE Driver for A( ~ ’;) Search

[J offdine Operation 1

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 Inertia
(Weight) Estimation in the Function List tree view.

() Delta ASDA-Soft(VE)VE.4.0.0
File Setting Tools Burn Window Help
o B ey . o
‘ UL T 2R Caat [DEVIEE#DI]  E8HI L C LD Scope Parameter Editor Digital
% Function List =l E Parameter Editor1 : [Device®#01] : B3-M
g The-selected device :>>>>5 = = "ﬂ“ﬁ| %%El &8 @E@ﬁﬂ
IDewice 20 IR0 POXKX  PLXKX  P2XXX  PIXXX  P4XXX  PSXXN  PEXXX  P7.XK
[User Defined Group Setup List]  ~ | | 20703 at? V([ [ Read |Value = |Unit [[pin
po.0o0 [y s 2.0703 2.0703
;- Norml Groups P0.001 | Wi 0x0000 00000
~ {8 Device List : y P0.002 o4 1 -300
v 1 [Device#01] : B3-M-SN:0x0001 (onli| | | Parameter Information F0.003 %0000 %0000
- ﬂ} PC Connection Setting P0.004 .,ff 000000000 0x00000000
v 4 Parameter Wizards P0.005 [ PP [0x00000000 0x00000000
44 Mode Setting P0.006 | 0000000
-4} General Setting P0.007 [ I [0x00000000
-, Command Source po.008 |k P 000000000 Hour 000000000
nn Pulse Output Po.00s ok | [ 0 -2147433648
.4y E-gear Ratio po.010 |k [ I o 2147433648
-5/ Filter po.011 | | [ o -2147483648
7Y Notch Filter Fo.012 [r [ P o 2147483648
] Limit po.013 |k | [t o -2147433648
A\ Analog 10 P0.014 |k PP o -2147453645
X P0.015 |k P o -2147483648
{2 Fieldbus po.016 [ o o -2147453643
@ Position Loop o e s  EE T e e e e e o e - 300
@ Velocity Loop ) 1 . 200
£ Current Loop I b Ei Tunlng -300
~ [l Scope E Gain Tuning 300
-8 Contour Error I . -300
[P Parameter Editor _g Auto Tuning 33763
E Digital IOIJog.Control [@ Inertia I:WEIth] Estimation I -32768
-1y Alarm Information -32768
e S O G s s | _@ System Analysis g
| g | — = % One Touch Tunin
g iz:; —_rrt:‘l:g % Read . g Volatle Paramel
I @ Inertia (Weight) Estimation I FirmwareVErsiI Mation Co ntr':ll ) uble-click the W
I N System Analysis I ----- Ii: PR Mode Settlng
-, One Touch Tuning I
..... E-CAM
~- Maotion Control
|y | | i
g | -] High Speed Position Capture/Compare
--J] High Speed Position Capture I i i i
| 4 Ehercar bingnosis | £ Motor Parameter Identification Wizard
e | . EtherCAT Diagnosis
L e e e e oo oo oo o o e o
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Perform the inertia estimation according to the following descriptions.

1. Set the system to the Servo ON state.

2. The default jog speed is 20 rpm and the default acceleration / deceleration time is 200 ms.
For mechanical parts with limited strokes, low speed movement reduces the risk of collision.
Executing positioning between two points at low speed is recommended. For mechanical
parts with longer strokes or without limits, you can set the movement speed higher. After
completing the settings, click the  pownload §  button, and then use the Left (9) or Right
(&) button to rotate the motor to Position 1 and Position 2.

3. Check the acceleration / deceleration time and jog speed again. It is advisable to set the jog
speed to no less than 500 rpm. 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 rotating in the forward and reverse directions.

4. After the estimation is complete, click Stop Moving and then Download to download the
estimated load inertia ratio to the servo drive.

5. Since the new inertia ratio (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 inertia ratio to the system.

(% Inertia Estimation[Device#01] : =N =R }
Sel off
Step 1 e ST 1. Set the Servo to
Alarm Reset  [IEYTTH Servo ON.
T
Step 2 Jog Speed RPM (1~5000) N
ACC./DEC. time (0 - 2000 rpm) I ms (1~5000) 2. Dovynload the speed
settings to the servo
S-curve EI Download 4 \/ ~ drive
™ J
Step 3 Motor feedbadk position[user unit]
Position 1| -1 N\
240374 ang g
Position 2 3. Set the two positioning
9_‘ Current Position -1 Rﬂotl)?ltlil;nd click Start
Time Interval ms /\ ’
v
\P) (§
/4. After the estimation is
Estimated JL/Jm: K vowriond | < done, click Stop
Moving and then
Hint: If_this process _fails to estimate the inertia ratio or it calj't determine a stable inertia ratio, Download to dOWnload
please increase the jog speed, or decrease the ACC. [DEC. time. the data to the servo
Exit @ e drive.
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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 .
Function Function
No. No.
P1.037 Load inertia ratio or total weight P2.032 Gain adjustment mode
P2.000 Position control gain P2.089 Command response gain
P2.004 Speed control gain P2.090 Two degree of freedom mode -
anti-interference gain
Special bit register 3
P2.006 Speed integral compensation P2.094 (enable the two degree of freedom
control function)
P2.031 Bandwidth response level - -
Filter and resonance suppression parameters
Parameter . Parameter .
Function Function
No. No.
P1.025 Low-frequency vibration P2.044 Notch filter 2 - attenuation level
suppression frequency 1
P1.026 Low-frequency vibration P2.045 Notch filter 3 - frequency
suppression gain 1
P1.027 Low-frequency vibration P2.046 Notch filter 3 - attenuation level
suppression frequency 2
P1.028 Low—frequerjcy vipration P2.049 Speed detection ﬁl'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 S“‘;iﬁre";ss'o” 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

ltem

Rotary motor

One touch tuning cannot be done in the
systems where:

One touch tuning cannot be correctly
done in the systems where:

The mechanical part only moves in a single direction.

The load inertia ratio of the mechanical part changes drastically.
The load inertia ratio of the mechanical part is greater than 100 times.
The viscous friction of the mechanical part is high.

The torque limit of the mechanical part is too low.

The gear backlash in the mechanical part is too large.

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.

ile Setting Tools Window Help

The selected device :

Function List

Device Status

Message

..... Device List

v [\
Scope P
B Mew Drive — O *
[Device=01]
Select Device B3 w
Ch4: UsB CHN3: Modbus
Com port [COM7] USE Driver for A( ~ “) Search
[J offdine Operation
Device Manager Add Cancel
0 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.

{§} Delta ASDA-Soft(VE)V6.4.0.0
File Setting Tools Burn Window Help

| The selected device :| [Device#01] : B3-M ~| @ on e H

Scope Parameter Editor Digital

Function List &
el &) PP.. Parameter Editort : [Device#01] : B3-M

¥ The selected device :>>>>>

| Message |

= =E 949 L%EH & &aE 0 E
L #01] : B3 M POJOCC  PLXNX  P2O0OC  PAXXX  P4XXX  PSXOX  PEXXX | PT.X
Se Off
e Dened rop Sep )+ 20702 [ALAIOID  resoliove [t jwo
————————————— |po.oo0_[[ P [2.0703 2.0703
7 Normal Groups P0.001 [ l0x0000 0x0000
~ BB Device List i~ User Defined Groups T i A a0
; : formation -
~ o [Device#01] : B3-M-SN:0x0001 (onlil Parameter In F0.003 R MUUU
B+ PC Connection Setting PO.00% | [ [0x00000000 0x00000000
~ 4 Parameter Wizards P0.00S WL lox00000000 0x00000000
4 Mode Setting P0.006 WL lox00000000 0x00000000
L} General Setting P0.007 e [ox00000000 0x00000000
../ Command Source Po.008_| P [oxa0000000, Hour 0%00000000
3 Pulse Output Po.009 [ | o 2147483648
¥4y E-gear Ratio Po.010 [ | I o -2147483648
5 Filter Po.011 [ [ i 2147433648
™ Notch Filter Po.o12 [ [ [ o 2147433648
] Limit po.013 [oi [ o 2147433648
y A pp.014 k| 28 o 2147483648
nalog /O r R o — — — - =
I Fieldbus W Ei Tuﬂiﬂg
- @ Position Loop N .
g\'elocww Loop | E Gain Tuning
-l Current Loop R
~ I Scope | ----- ﬂ Auta Tuning
"B Contour Error @ : f . :
] Porameter Editar [ Inertia (Weight) Estimation
& Digital 10 / Jog Control System Analysis
A Alarm Information =
r.@;ﬁuswmm — -L%._0One Touch Tunin
~ I3l Tunin N
e ey Tuning | 1 Motion Control
d-only
-5% Auto Tuning e = ) E_“ PR Maode Settin
I (? Inertia (Weight) Estimation I Firmware Version Vzo‘!i g
I @ System Analysis | B 1 i a. ECAM
4, One Touch Tuning . .
~. Motion Control | | i] High Speed Position Capture/Compare ||

-I¥ PR Mode Setting
] High Speed Position Capture I I
. EtherCAT Diagnosis

e

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

Click Start.

(j) Onetouch tuning[Device#01] : B3-M (DLL Ver1031) — O e

Condition Setting

Start Tuning
———— —— -
1
1 Start 1

Update Parameters

i@ HELP
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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.

(l" CnetouchtuninalDevice®011 - B3-k (DI Ver1(31)

(I‘) System Analysis Wizard

Warning!

e motor will slightly rotate when this function is in operation. Please make sure it does not cause
personnel injury or damage to the machine.

Please execute homing procedure after complete the function operation. Otherwise it might cause
unforeseen dangers.

IClick "Yes" to switch the servo to on or click "Cancel” to return.

IClick "Yes" to immediately enable this function. Or, diick "Cancel” to return.

1 have read the warning above

Cancel

Yes (Please check "I 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

Start Tuning

Update Parameters

B3-M (DLL Ver1 031)

Gain Level [ | Inertia
Lowe nigh 182(Hz) 0.3
Gain tuning parameters
Drive Suggestio|Description
P2.032 |3 3 Gain adjustment mode
P2.031 |20 32 Bandwidth response level
P2.089 |54 186 Command respanse gain
P2.090 ISSU 350 Two degree of freedom mode - antiinterference gain
P1.037 |1 0.3 Load inertia ratio or total weight
Vibration and suppression filter parameters
Drive Suggestio|Description
P2.023 |1000 1000 Motch filter frequency (1)
P2.024 |0 i} Motch filter attenuation level (1)
P2.085 |5 5 Motch filter bandwidth (1)
P2.043 |1000 1000 Motch filter frequency (2)
P2.094 |0 ] Motch filter attenuation level (2)
P2.0%6 |5 5 Motch filter bandwidth {Z)
I | | . e - r— F----
9 HELP 1 Download 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 written to the servo drive.
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5.4 Auto tuning

The auto tuning function enables the system to perform real-time machine inertia estimation and

downloads the optimized parameters to the servo drive. You can start auto tuning with ASDA-

Soft or through the drive panel. The following table lists the parameters that change according

to the results of auto tuning.

Parameter

Gain parameters

Parameter

No. Function No. Function
P1.037 Load inertia ratio or total weight P2.031 Bandwidth response level
P2.000 Position control gain P2.032 Gain adjustment mode
P2.002 Position feed forward gain P2.089 Command response gain
P2.004 Speed control gain P2.090 Two degree of freedom mode -
anti-interference gain
Special bit register 3
P2.006 Speed integral compensation P2.094 (enable the two degree of freedom
control function)
P2.026 Anti-interference gain - -
Filter and resonance suppression parameters
Parameter . Parameter .
Function Function
No. No.
P1.025 Low-freqyency 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-frequency vibration P2.045 Notch filter 3 - frequency
suppression gain 2
P1.029 Auto low-frequency vibration P2.046 Notch filter 3 - attenuation level
suppression mode
P1.061 Viscous friction compensation P2.049 Speed detection ﬁI_ter and jitter
suppression
P1.062 Percentage of friction compensation P2.095 Notch filter 1 - Q factor
P1.063 Constant of friction compensation P2.096 Notch filter 2 - Q factor
P1.089 Vibration elimination 1 - P2.097 Notch filter 3 - Q factor
anti-resonance frequency
P1.090 Vibration elimination 1 - P2.098 Notch filter 4 - frequency
resonance frequency
P1.091 Vibration elimination 1 - P2.099 Notch filter 4 - attenuation level
resonance difference
P1.002 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
P1.094 Vibration elimination 2 - P2.102 Notch filter 5 - attenuation level
resonance difference
P2.023 Notch filter 1 - frequency P2.103 Notch filter 5 - Q factor
P2.024 Notch filter 1 - attenuation level - -
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5.4.1 Precautions for auto tuning

ltem Rotary motor

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.

Recommended settings 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.

B The mechanical part only moves in a single direction.
Auto tuning cannot be done inthe | B The movement speed of the mechanical part is lower than 200 rpm.

systems where: B The effective stroke of the mechanical part is shorter than the traveling
distance when the motor rotates 0.5 revolution.

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.

The torque limit of the mechanical part is too low.

Auto tuning cannot be correctly
done in the systems where:
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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

Auto tuning

v A 4

With the controller: the Without the controller: the servo
controller configures the path drive sets the back-and-forth path

! }

A 4

The servo drive automatically
estimates the inertia and starts tuning.

machine characteristics.

A 4

Complete

Note: when the path is configured by the controller, make sure the dwell time is added to the operation
cycle. Otherwise, ALO8B occurs and the servo drive cannot complete auto tuning.

You can use P2.105 and P2.106 to adjust the stiffness and response in Auto Tuning mode. See

Start

y

Enter Auto Tuning W
mode with ASDA-Soft |
or through drive panel

the following flowchart.

Satisfied with the
stiffness?

Change the
setting of P2.105

Satisfied with the
response?

Change the
setting of P2.106

Complete
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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 the positive

and negative limit switches work properly before you start to tune the system.

Flowchart of auto tuning Press and hold the M key

PN (Mode) and Shift key ( <)

for 4 seconds to enter the
(ME Auto Tuning mode.

“S-Cmd” displayed on the
drive panel is blinking. You

MBI can select the internal or

@ external command with the Up

or Down key.
Press the S key (Set) to set M2 Ma)« Press the S key (Set) to set
the external command. =E =E the internal command.

y Check the v
servo status. No

Servo On? Servo On? SU'DI’I It reminds you to change the

servo status to Servo On.

The blinking “Servo Off” Yes Yes
reminds you the Mla)) Press the S key to set the
controller has not =E drive to Servo On.
issued the Servo On Yy
command. Then, the 1 _5 The blinking “JOG-S” reminds you to
servo drive exits the Uy set the JOG speed.
Auto Tuning mode.
9 EID (M@K Then, you can set the JOG speed
S]| wi e Up, Down, an ift keys.
(Z)(S)| with the Up, D d Shift key
<] Press the S key to complete sefting

(2]
(®IE)| the JOG speed.
v

|D : MEE Press the Up and Down
@ keys to set Position 1.

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

MEM™ Press the Up, Down, and S
=E) keys to set Position 2.
Press the S key to complete the setting of
Position 2. Then, the motor starts moving back-
and-forth between the two positioning points.
The blinking “SPEED” reminds you to adjust the
positioning speed.

Then, you can set the
™ )
% positioning speed with the Up,

Down, and Shift keys.
Press the S key to complete
@ @ setting the positioning speed.

———————————— 1 Press the Up and Down keys to

L ! select YES or NO. Select “YES”
| (951 M5

to complete the setting. Select
L ____ [

“NO” to keep adjusting the
speed.

M2 Press the S key to continue the
@ tuning process.

The panel shows the progress in percentage.

Press the M key to
keep the original
parameter settings

and exit the Auto ii
Y

Tuning mode. M(2)«) [N Press the S key to adopt the
®E) =3 parameter settings after Auto

| Tuning.

Complete

When the panel displays “Set”, you can press
the S key or M key to keep or discard the
tuning results.
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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.

File Setting Tools Window Help
‘ The selected device : ~ m
Scope P
» | Function List RER
o
% Device Status m"’ Mew Drive — O »
=
[Device#01]
Select Device B3 -
----- Device List
Ch4: USB CH3: Modbus
Com port [COM7] USE Driver for A( ~ ’;) Search
[J offdine Operation
Device Manager Add Cancel
a 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.


https://downloadcenter.deltaww.com/en-US/DownloadCenter?v=1&q=asda-soft&sort_expr=cdate&sort_dir=DESC

Tuning ASDA-B3

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.

{§} Delta ASDA-Soft(VE)V6.4.0.0
File Setting Tools Burn Window Help

| The selected device :|[Device#01] : B3-M o] (o) @ e Scope Parameter Editor Digital
| functon et ® % | Pl parameter Editort : [Device01] -B3-M
a o3
g me-selected device :>>>>> ﬁl ‘ﬂ“@‘ %%El 8 @Eeﬁl
IDcvice#0 T B3,18 POXOE PLXXX  PRXXX  P3XX  P4MXX  PSIX PEXXM  PT.XX
[User Defined Group Setup Ust] | 20703 DAl A@(MlbA]  Fesclvaie = [unit [[ran
Normal Groups Po.000 | .ﬁ [2.0703 2.0703
v Device List i~ User Defined Groups EE:EE; ¥ ixmm 00000
~ o [Device#01] : B3-M-SN:0x0001 (onlil Parameter Information i oroooo
- PC Connection Setting PO.0D4 W [0x00000000
v 'i‘ﬂ Parameter Wizards P0.005 .96 0
4 Mode Setting PD.006 W 0
L} General Setting P0.007. e lox00000000 00
...} Command Source PO0.00& P lox00000000 Hour 0x00000000
3% Pulse Output P0.009 | P o -2147433648
Xy E-gear Ratio PO.010 | I o -2147483648
5/ Fitter PO.0LL [ P« o -2147433648
I Notch Filter PO.012 [ I o -2147433648
Limit PO.013 [ lo -2147433648
Yy Analog /O £ 4 'ZHHE:ZE
I Fieldbus i
- @ Position Loop il : S COMMNE sime  persmeter caiter e |
48! Velocity Loop :
- @ Current Loop
v ﬂ Scope
"% Contour Error
-.[P.] Parameter Editor I
& Digital 10 / Jog Contral
A Alarm Information
o Slal 5 Mt |
r' f31 Tuning I
| e * 1 ==
@ Inertia (Weight) Estimation I Firmware Version VEDTIi the \
I A System Analysis
4, One Touch Tuning I
- Motion Control I
I -I¥ PR Mode Setting
: ] High Speed Position Capture I I
I L. EtherCAT Diagnosis
-_—ee e e om=m o) -~
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Step 2:
Click Controller: Motion Command from Controller and check for the motion / machining
path.

£ Auto Tuning[Device#01] : B3-M - m] X

|

o Ap—— Controller: Motion Command from Controller

MH

Drive: Motion Command from Drive

m E

@ HeLP Exit

Suggestions: set the motor to operate at least one cycle in both forward and reverse directions.
The dwell 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.

g Auto Tuning[Device#01] : B3-M — [m] *

Select the command source.

Receive Motion Command

s

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

Start the tuning procedure.

Monitor Status
Stabilizing time 34 ms

Max. overshoot [ FUU

Tuning Complete

I 100%

162.58 5
Emergency Stop

Max, motor current 140

Overload warning level

Delta ASDA-Soft(VE)WVE.4.0.0

Update Parameters
Auto tuning completed.

0%

T @wmp |
@ HELP Next

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

ﬂ Auto Tuning[Device#01] : B3-M

Select the command source.

Set Motion Profile

Start the tuning procedure.

Update Parameters

@ HELP

Update

— [m| X

Control Gain

Before After |Parameter Description
P2.031 20 43 Bandwidth response level
P2.032 3 3 Gain adjustment mode
P2.089 154 1380 Command response gain
P1.037 1 a Load inertia ratio or total weight
P2.000 158 1380 Position control gain
P2.002 0 a Position feed forward gain
F2.004 232 4385 Speed control gain

< >

Suppression Filter Parameters

Before After |Parameter Description
P1.025 1000 1000 Low-frequency vibration suppression frequency (1)
P1.025 0 a Low-frequency vibration suppression gain {1)
P1.027 1000 1000 Law-frequency vibration suppression frequency (2)
F1.028 ] 0 Low-frequency vibration suppression gain (2)
P2.023 1000 1000 Motch filter frequency (1)
P2.024 0 a Motch filter attenuation level (1)
P2.043 1000 1000 MNotch filter frequency (2)
P2.044 0 a MNotch filter attenuation level (2)
P2.