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Preface

Thank you for purchasing ASDA-B2. This user manual provides the related information of
ECMA series servo motors. This manual includes:

Installation and inspection of servo drive and servo motor
The configuration of servo drive

Procedures of trial run

Control functions and adjustment methods of servo drives
Parameter

Communication protocol

Inspection and maintenance

Troubleshooting

Application examples

This manual addresses personnel with the following qualifications:
B Servo system designers
B Installation or wiring personnel
B Trial and tuning personnel
B Maintenance and inspection personnel

Before using the product, please read through this manual carefully in order to ensure the
correct use of the product. In addition, please place this manual safely for quick reference
whenever is needed. Please follow the rules below if you have not finished reading this
manual yet.
B The installation environment should be free of water, corrosive gas, and
inflammable gas.
® Do not connect the three-phase power to the U, V and W connector of the
motor when wiring. It may damage the servo drive.
®  Ensure that the motor and drive are correctly connected to a ground.
The grounding method must comply with the electrical standard of the
country (Please refer to NFPA 70: National Electrical Code, 2005 Ed.).
® Do not disassemble the servo drive, motor or change the wiring when the
power is on.
B Be ensured that the emergency stop can be activated any time before
connecting to the power and operation.
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m Do not touch the heat sink to avoid scald when connecting to the power
and operation.
If you have any enquiry, please contact the distributors or Delta customer service center.

Safety Precautions

ASDA-B2 series is the high resolution and open type servo drive. It should be installed in a
shielded control box during operation. This servo drive uses precise feedback control and
the digital signal processor with high-speed calculation function to control the current
output which generated by IGBT so as to operate three-phase permanent magnet
synchronous motors (PMSM) and to achieve precise positioning.

ASDA-B2 is applicable on industrial application and is suggested to be installed in the
panel-board of the user manual. (Servo drives, wire rod and motors all should be installed
in the environment which complies with the minimum requirement of UL Level 1 or NEMA
250 Type 1))

Pay special attention to the following safety precautions anytime during inspection,
installation, wiring, operation and examination.

The symbol of danger, warning and stop represent:

It indicates the potential hazards. It is possible to cause severe injury or fatal
harm if not follow the instructions.

It indicates the potential hazards. It is possible to cause minor injury or lead to
serious damage of the product or even malfunction if not follow the instructions.

> &

WARNING

It indicates the absolute prohibited activity. It is possible to damage the product or
cannot be used due to malfunction if not follow the instructions.

EE

Inspection

» Please follow the instruction when using servo drive and servo motor, or it is
possible to cause fire or malfunction.

o

Installation

» Itis prohibited to expose the product with the environment which containing
water, corrosive gas, inflammable gas, etc. Or it is possible to cause electric
shock or fire.

o
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Wiring

&

>

Operation

>

WARNING

$

Please connect the ground terminal to class-3 ground system (under 100 Q);
poor grounding may result in electric shock or fire.

Do not connect the three-phase source to the motor output terminal U, V and
W. Or it is possible to cause personnel injury or fire.

Please tighten the screws of the power and motor output terminal. Or it is
possible to cause fire.

Before the operation, please change the parameter setting value according to
the needs. If it is not adjusted to the correct setting value, it is possible to lead
to malfunction of the machine or the operation might out of control.

Before the machine starts to operate, please be ensured the emergency stop
can be activated anytime.

During the operation, it is prohibited to touch any rotating motor parts.
Or it is possible to cause personnel injury.

In order to prevent any accident, please separate the couplings and belts of the
machine and isolate them. Then conduct the initial trial run.

If users fail to operate the machine properly after the servo motor connects to
the equipment, it would cause the damage of the equipment and lead to the
personnel injury.

In order to prevent the danger, it is strongly recommended that you check if the
motor can operate normally without load first. Then, operate the motor with
load.

Do not touch the heat sink of the servo drive. Or it is possible to cause scald
due to the high temperature.

Maintenance and Inspection

It is prohibited to touch the internal parts of the servo drive and servo motor.
Or it is possible to cause electric shock.

It is prohibited to disassemble the panel of the servo drive when turning on
the power. Or it is possible to cause electric shock.

Do not touch the ground terminal within 10 minutes after turning off the
power. Or the residual voltage may cause electric shock.

Do not disassemble the motor. Or it is possible to cause electric shock or
personnel injury.

Do not change the wiring when the power is on. Or it is possible to cause
electric shock or personnel injury.

Only the qualified electrical and electronics professionals can install, wire
and maintain the servo drive and servo motor.
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Main Circuit Wiring
> Do not put the power cable and the encoder cable in the same channel and

bond them together. Please separate the power cable and the encoder
WARNING cable for at least 30 centimeters (= 11.8 inches) when wiring.

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

> The high voltage might remain in the servo motor even when the power is
off. Do not touch the power terminal temporally (at least 10 minutes).
Please conduct the inspection not until the indicator light, CHARGE is off.

» Do not turn the power on and off too often. If continuous power on and off is
needed, please be ensured the interval is one minute at most.

Terminal Wiring of the Main Circuit

> When wiring, please disassemble the terminal socket from the servo drive.

> One terminal of the terminal socket for one electric wire only.

» When inserting the electric wires, do not connect the conductor to the
adjacent wire.

> Before connecting to the power, please inspect and be ensured the wiring is
correct.

WARNING

Note: |If there is any difference of each version, please refer to DELTA’s website for the
latest information.
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About this Manual...

User Information
Be sure to store this manual in a safe place.

Due to constantly growing product range, technical improvement, alteration or changed
texts, figures and diagrams, we reserve the right to make information changes within this
manual without prior notice.

Coping or reproducing any part of this manual, without written consent of Delta Electronics
Inc. is prohibited.

Technical Support and Service

Welcome to contact us or visit our web site (http://www.deltaww.com) if you need any
technical support, service and information, or, if you have any question in using the
product. We are looking forward to serve you needs and willing to offer our best support
and service to you. Reach us by the following ways.




Chapter 1 Installation and Model

Explanation

1.1 Inspection

In order to prevent the negligence during purchasing and delivery, please inspect the
following items carefully.

Check if the product is
what you have purchased

Item Content

Check the part number of the motor and the servo drive on
the nameplate. Refer to Section 1.2 for the model
explanation.

Rotate the motor shaft by hand. If it can be rotated

Check if the motor shaft smoothly, it means the motor shaft is normal. However, it
can rotate smoothly cannot be rotated by hand if the motor has an

Check if there is any
damage shown on its

electromagnetic brake.

Visually check if there is any damage or scrape of the
appearance.

appearance

Check if there is any loose
screw

Check if the screws are un-tightened or fall off.

If any of the above situations happens, please contact the distributors to solve the
problems.

A complete and workable servo set should include:

(1)
(2)
®3)
(4)

()
(6)

A Servo drive and a servo motor

A UVW motor power cable, red (U), white (V) and black (W) wires can connect to
the socket attached by the servo drive. And a green ground wire which should be
locked to the ground terminal of the servo drive. (selective purchase)

An encoder cable which connects to the socket of the encoder. One side of it
connects to CN2 servo drive and another side is the plug. (selective purchase)

44-PIN connector which is used in CN1 (CviLux analog product) (selective
purchase)

9-PIN connector which is used in CN2 (CviLux analog product) (selective purchase)
6-PIN connector which is used in CN3 (CviLux analog product) (selective purchase)
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1.2 Product Model

1.2.1 Nameplate Information
ASDA-B2 Series Servo Drive

B Nameplate Information

A\ ne1Ta AC SERVO DRIVE

Model Name ____,

MODEL : ASD-B2-1521-F ¢ @ us
Capacity Specification —— POWER : 1.5kW LISTED
Applicable Power Supply — INPUT : 200~230V 3PH 50/60Hz 5.9A K T, EO.

200~230V 1PH 50/60Hz 10.3A
Rated Current Output——> OUTPUT : 110V 0~250Hz 8.3A c € [E
Barcode and serial number AT RTRPIN A
B21521FW14170001
Firmware Version —* 01.74
DELTA ELECTRONICS, INC. MADE IN CHINA

B Serial Number

B21521F W 14 17 0001
Serial Number
(Production sequence of a week, starting from 0001)
Week of Production (from 1 to 52)

® Year of Production (3: year 2013 or 14: year 2014)

® Production Factory (T: Taoyuan; W: Wujiang)

® Model Name

ECMA Series Servo Motor

m Nameplate Information

ALEJ‘A AC SERVO MOTOR
Model Name ——» | MODEL : ECMA-E11320RS

o
Input Power ——— | INPUT : kW 2.0 VAC 110 A 11.0 cﬂus
Rated speed and Rated Output —— | OUTPUT : r/min 2000 N.m 9.55 Ins.A

I ¢ €

E11320RSW13370017
L Delta Electronics, Inc. MADE IN CHINA

m  Serial Number

E11320RSW 1337 0017 ...
—‘7 -‘7 —|_—0 (Production sequence of a week, starting from 0001)

e Week of Production (from 1 to 52)

® Year of Production (13: year 2013)

® Production Factory (T: Taoyuan; W: Wujiang)
® Model Name
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Chapter 1 Installation and Model Explanation

1.2.2 Model Explanation
ASDA-B2 Series Servo Drive

ASD-B2-0421-cC

\ 4

Model Type

v

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

v

Rated Power Input

01: 100W
02: 200W
04: 400W
07: 750W
10: 1kW

15: 1.5kW

20: 2kW
30: 3kwW

\ 4

Product Series

B2

\ 4

Product Name
AC SERVO Drive

Model Type
Full-Closed Extension Port for
Type Control EtherCAT CANopen DMCNET E-CAM Digital Input
B X X X X X X
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ASDA-B2

ECMA Series Servo Motor

ECMA-C10602ES

| Standard Shaft Diameter: S

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

v

06:60mm 10:100mm
08:80mm 13:130mm

Type of Shaft w/o with w/o With
Diameter Brake Brake Brake Brake
and w/o Oil | w/o Oil | with Oil | With Oil
Oil Seal Seal Seal Seal Seal
—> | Round Shait
(with fixed A B C D
screw holes)
Keyway E F G H
Keyway
(with fixed P Q R S
screw holes)
Rated Power Output
01:100W 05:500W 10:1.0kw
»| 02:200W 06:600W 15:1.5kwW
03:300W 07:700W 20:2.0kW
04:400W 09:900W 30:3.0kwW
Motor Frame Size
04:40mm 09:86mm 18:180mm

Name of the Series

\4

Encoder Type
1: Incremental, 20-bit
2: Incremental, 17-bit

M: Magnetic encoder,

Rated Voltage and Rated Speed

C =220V/3,000 rpm; E = 220V/2,000 rpm;
E =220V/1,500 rpm; G = 220V/1,000 rpm,;

13-bit

Servo Type

\ 4

A: AC Servo

Product Name

v

ECM: Electronically
Commutated Motor
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Chapter 1 Installation and Model Explanation

1.3 Servo Drive and Corresponding Servo Motor

Motor Servo Drive
. Max.
Motor Output Rated | ,[M,[ax' COS“PU(;US Instan?;(neou
. Power utpu Model Number Current | 'stantaneous Model Number utpu s output
series (W) current Current
(Arms) current
(A) (Arms) (A)
100 [ECMA-CA0401[ S| 0.90 2.70 ASD-B2-0121-] J| 0.90 2.70
200 |ECMA-CA0602[ S| 1.55 4.65 ASD-B2-0221-[ ]| 1.55 4.65
= 400 [ECMA-CA0604[ IS| 2.60 7.80
£ ASD-B2-0421-] )| 2.60 7.80
®© 5 400 |ECMA-CA0804[ ]7| 2.60 7.80
o | & |Single-| 750 [ECMA-CA0807[ S| 5.10 15.30
£ | ™ |/Three- ASD-B2-0721- ]| 5.10 15.30
g O | phase 750 |ECMA-CA0907[ JS| 3.66 11.00
=1 g 1000 |ECMA-CA0910[ S| 4.25 | 12.37
5 ASD-B2-1021-[ ]| 7.30 21.90
| 1000 [ECMA-CA1010[ JS| 7.30 21.90
2000 |[ECMA-CA1020[ JS| 12.05 36.15 |ASD-B2-2023-[ ]| 13.40 40.20
3000 | ECMA-CA1330[ 14| 17.2 475 ASD-B2-3023-[ ]| 19.40 58.20
- 500 |[ECMA-EA1305[ S| 2.90 8.70 ASD-B2-0421-] )| 2.60 7.80
© % 1000 [ECMA-EA1310[ |S| 5.60 16.80 |ASD-B2-1021-[ ]| 7.30 21.90
E S Single- 1500 [ECMA-EA1315[ |S| 8.30 2490 |ASD-B2-1521- ]| 8.30 24.90
—_ o
g | N [/Three-| 2000 |ECMA-EA1320[ |S| 11.01 33.03
S| w hase ASD-B2-2023- ]| 13.40 40.20
5| & |P 2000 [ECMA-EA1820[ S| 11.22 | 33.66
= LE) 3000 |ECMA-EA1830[ JS| 16.10 48.30
Y ASD-B2-3023-[ ]| 19.40 58.20
3500 |ECMA-EA1835[ ]S | 19.20 57.60
_%_D = 850 |ECMA-FA1308[ ]S| 7.10 19.40 |ASD-B2-1021- ]| 7.30 21.90
< 8|« £|Single- [ 1300 [ECMA-FA1313[]S| 12.60 | 38.60
% o|= o|/Three- ASD-B2-2023-[ ]| 13.40 40.20
s c 88 phase 1800 |ECMA-FA1318[ |S| 13.00 36.00
% ! 3000 |ECMA-FA1830[ |S| 19.40 58.20 |ASD-B2-3023-[ ]| 19.40 58.20
o 400 |ECMA-CA0604] H| 2.60 7.80 ASD-B2-0421-[ ]| 2.60 7.80
o
-g 2 Sinal 750 |ECMA-CA0807[ H| 5.10 15.30 |ASD-B2-0721-[ ]| 5.10 15.30
= O £|/Three-| 300 |ECMA-GA1303[ S| 2.50 7.50 ASD-B2-0421-] )| 2.60 7.80
S |« =| phase
T |= 600 |ECMA-GA1306[ ]S| 4.80 14.40 |ASD-B2-0721- ]| 5.10 15.30
O
e 900 |ECMA-GA1309[ S| 7.50 2250 |ASD-B2-1021-[ ]| 7.30 21.90
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Chapter 1 Installation and Model Explanation ASDA-B2

Note: 1.

The boxes (L) at the ends of the servo drive model names are the mode code
of ASDA-B2. Please refer to the ordering information of the actual purchased
product.

The boxes (A) in the model names are for encoder resolution types.

A = 1: Incremental type, 20-bit; A = 2: Incremental type, 17-bit; A = M:
Magnetic. The listed motor model name is for information searching, please
contact to your local distributors for actual purchased product.

The boxes (LJ) in the model names represents brake or keyway /
oil seal.

The above table shows the specification of servo drive which has triple rated
current. If you need 6 times rated current for your servo drive, please contact
with local distributors. For detailed specification of the servo motor and servo
drive, please refer to Chapter 10.
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Chapter 1 Installation and Model Explanation

1.4 Servo Drive Features

Charge LED

Alit LED indicates that either power is
connected to the servo drive OR a
residual charge is presentin the drive's
internal power components.

DO NOT TOUCHANY ELECTRICAL
CONNECTIONS WHILE THIS LED

IS LIT.

(Please refer to the Safety Precautions
on pagei).

Control Circuit Terminal (L1c, L2c)
Used to connect 200~230Vac,
50/60Hz single-phase VAC supply.

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

Servo Motor Output (U, V, W)

Used to connect servo motor. Never
connect the output terminal to main
circuit power. The AC servo drive
may be destroyed beyond repair if
incorrect cables are connected to
the output terminals.

Internal / External Regenerative

Resistor Terminal

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

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

WARNING

Heatsink
Used to secure servo drive and for
heat dissipation.

LED Display
The 5-digit, 7 segment LED displays
the servo status or fault codes.

Operation Panel

Used function keys to perform status

display, monitor and diagnostic, function

and parameter setting.

Function Keys:

MODE : Press this key to select/change
mode.

SHIFT : Shift Key has several functions:
moving the cursor and indexing
through the parameter groups
Press this key to shift cursor to
the left.

UP : Press this key to increase values

on the display.

DOWN : Press this key to decrease
values on the display.

SET : Press this key to store data.

1/0 Interface
Used to connect Host Controller (PLC)
or control I/O signal.

Encoder Connector:
The connector which connects to
the servo motor encoder.

Serial Communication Interface
For RS-485/232 serial
communication.

Used to connect personal computer
or other controllers.

Ground Terminal
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ASDA-B2

1.5 Control Modes of Servo Drive

Various operation modes are provided. Please refer to the following table:

Mode

Position Mode
(Terminal Input)

Speed Mode

Speed Mode

Single  (No analog input)

Mode

Torque Mode

Torque Mode
(No analog input)

Dual Mode

Code

Sz

Tz

S-P

T-P

S-T

Description

Servo drive receives the position command and
commands the servo motor to the target position.
The position command is sent from CN1 and its
signal type is pulse.

Servo drive receives the speed command and
commands the servo motor to the target speed.

Speed command is from the internal register (there
are 3 in total) or external analog voltage (-10V ~
+10V). The command can be selected by DI.

Servo drive receives the speed command and
commands the servo motor to the target speed.

Speed command is from internal register only (there
are 3 in total) and the command can be selected by
DI. The external analog voltage command is not
available in Sz mode.

Servo drive receives the torque command and
commands the servo motor to the target torque.

Torque command is from the internal register (there
are 3 in total) or external analog voltage (-10V ~
+10V). The command can be selected by DI.

Servo drive receives the torque command and
commands the servo motor to the target torque.

Torque command is from internal register only (there
are 3 in total) and the command can be selected by
DI. The external analog voltage command is not
available in Tz mode.

Either S or P control mode can be selected via the
Digital Input (DI) (Please refer to Chapter 7, table 7-
1, Function Description of Digital Input (0x18)).

Either T or P control mode can be selected via the
Digital Input (DI) (Please refer to Chapter 7, table 7-
1, Function Description of Digital Input (0x20)).

Either S or T control mode can be selected via the
Digital Input (DI) (Please refer to Chapter 7, table 7-
1, Function Description of Digital Input (0x19)).

Users can use P1-01 to select the control mode. When the setting of new control mode is
complete, please re-power on the servo drive to take the new mode into effect.




Chapter 2 Installation

2.1 Precautions

Please pay close attention to the followings:

Do not strain the cables between the servo drive and servo motor.
Make sure that each screw is tightened when fixing the servo drive.
The motor shaft and the ball screw should be parallel.

If the connection between the servo drive and the servo motor is over 20 meters
(65.62 feet), please thicken the connecting wire, UVW as well as the encoder cable.

Tighten the fixed four screws of the motor.

2.2 Ambient Conditions of Storage

Before the installation, this product has to be kept in shipping carton. In order to retain the
warranty coverage and for the maintenance, please follow the instructions below when
storage, if the product is not in use temporally:

Store the product in a dry and dust-free location.

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

Store the product within a relative humidity range of 0% to 90% and a non-condensing
environment.

Avoid storing the product in the environment of corrosive gas and liquid.

It is better to store the product in shipping carton and put it on the shelf or working
platform.
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2.3 Ambient Conditions of Installation

Operating Temperature
ASDA-B2 Series Servo Drive: 0°C to 55°C (32°F to 131°F)
ECMA Series Servo Motor : 0°C to 40°C (32°F to 104°F)

The ambient temperature of servo drive should be under 45°C (113°F) for long-term
reliability.

If the temperature of servo drive is greater than 45°C, please place the product in a well-
ventilated environment so as to ensure its reliability performance. If the product is installed
in an electric box, make sure the size of the electric box and its ventilation condition will
not overheat and endanger the internal electronic device. Also, pay attention to the
vibration of the machine. Check if the vibration will influence the electronic device of the
electric box.

Failure to observe the following precautions may void the warranty. The ambient
conditions should also include:

B Location has no over-heat device, no water drop, vapor, dust and oily dust, no
corrosive and inflammable gas and liquid, no airborne dust and metal particles, with
solid foundation and no vibration and no interference of electromagnetic noise.

B Do not mount the servo drive or motor in a location where temperatures and humidity
will exceed specification.

B Do not mount the servo drive or motor in a location where vibration and shock will
exceed specification.

B Make sure the storage environment of servo drive and servo motor complies with the
specification which mentioned in Chapter 10.
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2.4 |Installation Direction and Space

Precautions:

B Incorrect installation direction may result in a drive malfunction or premature failure of
the drive and or motor.

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

B Do not block the ventilation holes of the servo drive, and do not mount the servo drive
in the incorrect direction, or it may result in machine malfunction.

oy | S ||| :

Auzo AnZO ~zo0

Correct Incorrect

Drive Mounting

The ASDA-B2 servo drives must be mounted vertically on a dry and solid surface such as
a NEMA enclosure. A minimum spacing of 50 mm (2 inches) must be maintained above
and below the drive for ventilation and heat dissipation. Additional space may be
necessary for wiring and cable connections. Also, as the drive conducts heat away via the
mounting, the mounting plane or surface should not conduct heat into the drive from
external sources.

Motor Mounting

The ECMA servo motors should be mounted firmly to a dry and solid mounting surface to
ensure maximum heat transfer for maximum power output and to provide a good ground.

For the dimensions and weights specifications of servo drive or motor, please refer to
Chapter 10 - Specifications.
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Scheme of Installation

In order to have smaller wind resistance of the fan and increase the ventilation, please
follow the suggested clearance value when installing one or more than one servo drives.
(Refer to the following diagrams.)

50mm (2.0in)
min.

50mm (2.0in)
min.

100mm l—l I—l

(4.0in) FAN
min.

Air Flow

FAN

Air Flow

100mm
(4.0in)
min.

Note: the above diagrams are not in equal proportion. Please refer to the annotation.
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2.5 Safety precautions for using motors

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

The safety precautions are as follows:

Handling, mounting, and storage

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

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 shatft.

B Keep the axial or radial shaft load within the allowable range listed in the
specifications.

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

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

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

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

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 signal and power cables is correct. Incorrect wiring
will lead to abnormal operation, malfunction, or damage of the motor.

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

B The AC servo motor must be correctly grounded.

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

B When the motor or brake is undergoing high-voltage component tests, cut off the

power supply for the controller. To maintain the product lifespan, do not perform this
kind of test unless necessary.
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Operation

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

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

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

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

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

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

Others

B Delta servo motors have no user-replaceable parts.

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

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

B Do not splash any water or oil on the product.
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2.5.1 Troubleshooting for the Motor Operation and Status

Servo motor makes abnormal noise:

Possible causes

Checking methods

Handling measures

There is a source of
vibration in the
connecting component.

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

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

The encoder is
subjected to excessive
vibration / shocks.

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

2. If there is any abnormal noises
when you shake the motor (disc
damage).

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

Replace the servo motor.

Servo motor overheating:

Possible causes

Checking methods

Handling measures

Mounting surface of
the servo motor has
poor thermal
conductivity.

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

Check if the installation
surface is flat; if there are
other objects (such as
paint, gasket) between
the mounting surface and
motor surface, resulting
in poor heat dissipation.
Remove the object or use
other methods to help
dissipate heat (such as
forced air cooling for the
servo motor).
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2.5.2 Servo Motor Mounting Directions and Precautions

The servo motor can be installed horizontally or vertically.

Installation direction Precautions

Horizontal

If you are using a servo motor with oil seal, please refer to
the precaution measures in Section 2.4.5 for preventing oil /

] water from entering the servo motor.
Vertical - Shaft end up B Do not use servo motors with oil seals in the vertical
|_| direction.

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

B When installing the servo motor in a machine (such as
in a gearbox), it must comply with the precaution

-- i ) measures in Section 2.4.5 to prevent oil and gas from
entering the servo motor.

Vertical - Shaft end down

If you are using a servo motor with oil seal, please refer to
the precaution measures in Section 2.4.5 for preventing oil /
water from entering the servo motor.

Note: if you require to install gears on the servo motor, please follow the manufacturer's
instructions for installation.
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2.5.3 Precautions for Using Oil Seal Servo Motors

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

2)
@ Z] { (1)

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

The oil seal cannot be submerged in the liquid; it can only withstand splashes of oil.

The oil seal lip cannot be soaked in oil.

4. The oil seal cannot be lower than the oil level, otherwise the oil will enter the servo
motor and cause damage.
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2.5.4 Precautions for Using Couplings

Caution:

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

1. The anti-rust coating or oil on the motor shaft end must be wiped off.

2. If using a servo motor with a keyway, attach the supplied key or use a key that
matches the dimensions of the drawing to the motor shaft.

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

3. Use dial gauge or other methods to ensure that the centering accuracy is within the
specification. If you cannot use the dial gauge or other methods, you can slide the
coupling along both axes and adjust it until it does not get stuck.

I

\ 5

This distance is measured at four
different positions on the circumference
for the centering accuracy. The difference
between the maximum and minimum

| (1) measureme_nt_s mu_st be 0.03 mm or less;
and even within this range, you can make
adjustments to increase the centering
accuracy as much as possible.
Note: when measuring, rotate the
coupling and the motor shaft together.

4. Servo motor shaft installation safety precautions

(1) When connecting the shaft, make sure that the required centering accuracy is
reached. If the shaft is not correctly centered, vibration may damage the bearings
and encoder.

(2) When installing the coupling, do not apply excessive force to the shaft. Also, do
not apply excessive force to the area around the encoder, as the impact may
damage the encoder.

H

EEAS

(3) If the coupling makes any abnormal noise, please re-align the shaft until the noise
disappears.
(4) Make sure that the axial load and radial load are within the specifications. Please

refer to the specifications for the maximum axial load (N) and maximum radial
load (N) for each servo motor.
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2.5.5 Oil and Water Prevention Measures for the Servo Motor

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

1.

5.

Do not submerge the cable in oil or water.

9
2)
(1) Servo motor; (2) Ol

If oil or water is unavoidable, please use oil-resistant cables. Delta does not provide
oil-resistant cables.
If the servo motor must be mounted with the shaft end up, do not use it in a machine,
gearbox, or other environment where the servo motor may have contact with oil or
water.

1)
2

(1) Gear; (2) Ol
Do not use the servo motor in an environment with cutting fluid. Depending on the
type of cutting fluid, the sealing material, the coated colloids, cables, or other
components may be affected or even deteriorate.
Do not let the servo motor be in continuous exposure to oil mist, water vapor, oil,
water, or grease.

If you cannot avoid using the servo motor under the above conditions, please take
prevention measures to avoid dirt and water for the machine.
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2.5.6 Measures to Suppress Temperature Increase of the Servo Motor

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

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

3. Ifitis difficult to apply large heat sinks in the operating environment or if the ambient
air temperature exceeds the given specifications, please take the following measures:
(1) Reduce servo motor full load rating: for more details, please refer to the
specifications of each servo motor type. When selecting servo motors, consider
motors with the power capacity 1 to 2 levels higher.

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

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

Note: do not place a gasket or other insulating materials between the servo motor and heat sink,
as this may result in motor temperature increase, noise resistance being affected, and motor
malfunction.

2.6 Specification of Circuit Breaker and Fuse

Servo Drive Model Circuit Breaker Fuse (Class T)
ASD-B2-0121-B 5A 5A
ASD-B2-0221-B 5A 6A
ASD-B2-0421-B 10A 10A
ASD-B2-0721-B 10A 20A
ASD-B2-1021-B 15A 25A
ASD-B2-1521-B 20A 40A
ASD-B2-2023-B 30A 50A
ASD-B2-3023-B 30A 70A

Note:

1. Operation mode: standard.

2. If the servo drive is equipped with a residual-current device (RCD) for electricity leakage
protection, select a circuit breaker with sensitivity of at least 200 mA 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.
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2.7 EMI Filter Selection

Item Power Servo Drive Model
1 100W ASD-B2-0121-B
2 200w ASD-B2-0221-B
3 400W ASD-B2-0421-B
4 750W ASD-B2-0721-B
5 1000W ASD-B2-1021-B
6 1500W ASD-B2-1521-B
7 2000W ASD-B2-2023-B
8 3000W ASD-B2-3023-B

Recommended EMI Filter

1PH
RFO07S21AA
RFO07S21AA
RFO07S21AA
RFO07S21AA
RFO015B21AA
RFO015B21AA

3PH
RF022M43AA
RF022M43AA
RF022M43AA
RF022M43AA
RFO75M43BA
RFO75M43BA
RF037B43BA
RFO037B43BA

FootPrint

Zz Zz2 2 Z2 Z2 Z2 Z2 2

EMI Filter Installation

All electronic equipment (including servo drive) generates high or low frequency noise
during operation and interfere the peripheral equipments via conduction or radiation. With
EMI Filter and the correct installation, much interference can be eliminated. It is suggested
to use Delta’s EMI Filter to suppress the interference better.

When installing servo drive and EMI Filter, please follow the instructions of the user
manual and make sure it meets the following specification.

1.
2. EN61800-3 (2004) PDS of category C2

3.

EN61000-6-4 (2001)

EN55011+A2 (2007) Class A Group 1

General Precaution

In order to ensure the best performance of EMI Filter, apart from the instructions of servo
drive installation and wiring, please follow the precautions mention below:

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

2.

When installing servo drive and EMI Filter, the servo drive should be installed above

the EMI Filter.

The wiring should be as short as possible.

The metal plate should be well grounded.

The metal cover of the servo drive and EMI Filter or grounding should be firmly fixed
on the metal plate. Also, the contact area should be as large as possible.

The suggested installation specification is a servo drive with an EMI filter.
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Motor Cable Selection and Installation Precautions

The selection of motor cables and installation affect the performance of EMI Filter.
Please follow the precautions mention below.
1. Use the cable that has braidded shielding (The effect of double shielding is better)

2. The shield on both sides of the motor cable should be grounded in the shortest
distance and the largest contact area.

3. The protective paint of the U-shape saddle and metal plate should be removed in
order to ensure the good contact. Please see diagram 1.

4. Correctly connect the braided shielding of the motor cable and the metal plate. The
braidded shielding on both sides of the motor cable should be fixed by the U-shape
saddle and metal plate. Please see diagram 2 for the correct connection.

Remove any paint on metal saddle for good ground contact with
the plate and shielding.
/

saddle L—— the plate with grounding

Figure 1

%% %
3

XX
20

XX

05038
0

ARXX

Saddle on one end

Figure 2
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2.8 Selection of Regenerative Resistor

When the direction of pull-out torque is different from the rotation, it means the electricity is
sent back to the servo drive from the load-end. It becomes the capacitance of DC Bus and
increases the voltage. When the voltage increases to a specific value, the come-back
eletricity can only be consumed by regenerative resistor. There is a built-in regenerative
resistor in the servo drive. Users can also use the external regenerative resistor if needed.

Specification of the regenerative resistor of ASDA-B2

Specification of built-in regenerative

Servo Drive resistor *1The capacity of built- Min. Allowable
(KW) : - in regenerative Resistance
Resistance Capacity resistor (Watt) (Ohm)
(P1-52) (Ohm)  (P1-53) (Watt)
0.1 - - - 60
0.2 - - - 60
0.4 100 60 30 60
0.75 100 60 30 60
1.0 40 60 30 30
1.5 40 60 30 30
2.0 20 100 50 15
3.0 20 100 50 15

*1 Regenerative Power Calculation: The amount of regenerative power (average value)
that can be processed is rated at 50% of the capacity of the servo drive's built-in
regenerative resistor. The regenerative power calculation method of external regenerative
resistor is the same.

When the regenerative resistor exceeds the capacity of built-in regenerative resistor, the
external regenerative resistor should be applied. Please pay special attention to the
followings when using the regenerative resistor.

1. Please correctly set up the resistance (P1-52) and capacity (P1-53) of regenerative
resistor. Or it might influence the performance of this function.

2. If users desire to use the external regenerative resistor, please make sure the applied
value is the same as the built-in regenerative resistor. If users desire to connect it in
parallel to increase the power of regenerative resistor, please make sure the
capacitance meets the requirements.

3. In natural environment, if the capacity of regenerative resistor (the average value) is
within the rated capacity, the temperature of the capacitance will increase to 120°C or
even higher (under the condition of regenerative energy keeps existing). For safety
concerns, please apply the method of forced cooling in order to reduce the
temperature of regenerative resistor. Or, it is suggested that you use the regenerative
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resistor which is equipped with thermal switches. Please contact the distributors for
load characteristics of the regenerative resistor.

When using the external regenerative resistor, the resistor should connect to P, C terminal
and the contact of P, D terminal should be opened. It is recommended to choose the
above mentioned capacitance. For easy calculation of regenerative resistor capacity,
except the energy consumed by IGBT, two ways are provided to select the capacity of
external regenerative resistor according to the selected linear motor or rotary motor.

(1) Regenerative Power Selection
(&) When the external load on torque does not exist

If the motor operates back and forth, the energy generated by the brake will go
into the capacitance of DC bus. When the voltage of the capacitance exceeds a
specific value, the redundant energy will be consumed by regenerative resistor.
Two ways of selecting regenerative resistor are provided here. The table below
provides the energy calculation method. Users can refer to it and calculate the
selected regenerative resistor.

Regenerative Max.
Ser\(/i?V\I/D)rive Servo Motor JT:tf(;_Lr;ZrtrLi) ?:;Yjegégg:/rimag regg\r/]ve.erract)i;/ ’
’ StOp capamtance
Eo (joule) Ec(joule)
0.1 [ECMA-CA040100 0.037 0.18 3
0.2 [ECMA-CA060200 0.177 0.87 4
ECMA-C/\0604000] 0.277 1.37 8
Lo %% lecmA-Cc 0804000 0.68 3.36 8
i;’ 0.75 |[ECMA-CA\0807010 1.13 5.59 14
§ o ECMA-CA 1010000 2.65 13.10 18
ECMC-CA0910000 2.62 12.96 18
2.0 [ECMC-CA102000 4.45 22.01 21
3.0 [ECMA-CA\133000 12.70 62.80 28
s | 04 |[ECMA-EA130500 8.17 40.40 8
S | 1.0 [ECMA-EA131000 8.41 41.59 18
§ 1.5 |ECMA-EA13150] 11.18 55.28 18
5 ,o ECMA-EA132000 1450 72.15 21
= ECMA-EA18200101 34.68 171.50
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Regenerative Max.

SEBOWe gy | RO e EUSIGTIRY | e

' stop capacitance

Eo (joule) Ec(joule)
£ o ECMA-EA 1830010 54.95 217.73 28

S 2

?E‘ 3.0 ECMA-FA 1830010 54.95 217.73 28
== ECMA-EA 18350101 54.95 217.73 28
< 1.0 [ECMA-FA13080]0] 13.6 67.25 18
;é 8| 2.0 ECMA-FA131300 20.0 98.90 21
% g 2.0 ECMA-FA13180]0] 24.9 123.13 21
g 3.0 ECMA-FA 1830010 54.95 217.73 28
0.4 ECMA-GA13030L1] 8.17 40.40 8
E»'% 0.75 ECMA-G A 1306010 8.41 41.59 14
T 1.0 [ECMA-GA 13090101 11.18 55.29 18

Eo = J x wr?/182 (joule), Wr : r/min

Assume that the load inertia is N times to the motor inertia and the motor decelerates
from 3000r/min to O, its regenerative energy is (N+1) x Eo. The consumed regenerative
resistor is (N+1) x Eo - Ec joule. If the cycle of back and forth operation is T sec, then
the power of regenerative resistor it needs is 2x ((N+1)xEo - Ec) / T.

Followings are the calculation procedure:

Step

1

AW

Procedure

Set the capacity of regenerative
resistor to the maximum

Set T cycle of back and forth

operation

Set the rotational speed wr
Set the load/motor inertia ratio N

Calculate the maximum
regenerative energy Eo

Set the absorbable regenerative

energy Ec

Calculate the needful capacitance
of regenerative resistor

Calculation and Setting Method

Set P1-53 to the maximum value

Enter by the user

Enter by the user or read via P0-02

Enter by the user or read via P0O-02

Eo=J*wr?/182

Refer to the above table

2X((N+1)xEo—Ec)/ T

Take 400W as the example. When the cycle of back and forth operation is T = 0.4sec,
the maximum speed is 3000r/min, and the load inertia is 7 times to the motor inertia,
then, the required power of regenerative resistor is 2 x ((7+1) x1.68 — 8) / 0.4 = 27.2 W.
If it is smaller than the built-in capacity of regenerative resistor, the built-in 60W
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regenerative resistor will do. Generally speaking, when the need of the external load
inertia is not much, the built-in regenerative is enough. The diagram below describes
the actual operation. The smaller power of the regenerative resistor it is, the more
energy it accumulates and the higher temperature it will be. When the temperature is
higher than a specific value, ALEO5 occurs.

(b) If the external load torque exists, the motor is in reverse rotation.

Usually, the motor is in forward rotation, which means the torque output direction
of the motor is the same as the rotation direction. However, in some applications,
the direction of torque output is different from the rotation. In this situation, the
motor is in reverse rotation. The external energy goes into the servo drive
through the motor. The diagram below is one example. When the external force
direction is the same as the moving direction, the servo system has to use the
force of the opposite direction to keep the speed and stability. Huge amount of
energy will return to the servo drive at the moment. When DC-BUS is full and
unable to store the regenerative energy, the energy will be leaded to regenerative
resistor and consumed.

A

Motor Rotation Speed

4 | External Load Torque

/
a Motor Output Torque
;4—>i<—>i<—>
Reverse | Forward ! Reverse i Forward
Rotation Rotation Rotation Rotation

Negative torque: TL xWr  TL: external load torque

For safety reasons, please calculate it by considering the safest situation.

For example, when the external load torque is the +70% rated torque and the rotation
reaches 3000 r/min, then take 400 W (the rated torque is 1.27 Nt-m) as the example,
the user has to connect the regenerative resistor of 40Q2, which is 2 x(0.7x1.27) x(3000
x2 x11 / 60) = 560W.
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(2) Simple Selection

Choose the appropriate regenerative resistor according to the allowable frequency and
empty load frequency in actual operation. The so-called empty allowable frequency is the
frequency of continuous operation when the servo motor runs from O r/min to the rated
speed and then decelerates from the rated speed to O r/min within the shortest time. The
following table lists the allowable frequency when the servo drive runs without load
(times/min).

Allowable Frequencies for Servo Motor Running Without Load (times/min)
When Using Built-in Regenerative Resistor

Motor Capacity 600W ~ 750W  900W 1.0kW 1.5kW 2.0kW 2.0kW 3.0kW

ECMA Series 06 07 09 10 15 20 20 30
83
EcMACICOIC - 312 - 137 - -
(F100)
ECMALICE - - - 42 32 24 10 11

(F130) (F180)
ECMALILIG 42 - 31 - - - - -

When the servo motor runs with load, the allowable frequency will be different
according to different load inertia or speed. The following is the calculation method.

m represents load / motor inertia ratio.

2
_ __Allowable frequency when servo motor run without load Rated speed times
Allowable frequency =

m+1 X Operating speed min.

The comparison table of external regenerative resistor is provided below. Please
choose the appropriate regenerative resistor according to the allowable frequency.

The table below describes the suggested allowable frequency (times/min) of
regenerative resistor when the servo drive runs without load.

Allowable Frequencies for Servo Motor Running Without Load (times/min)
When Using External Regenerative Resistor

Motor Capacity ECMALILIC
100w 200W 400W 400W 750W 1.0kW = 2.0kw
(F60) (F80)
Regenerative
200w 80Q 32793 6855 4380 1784 1074 458 273
400W 40Q - - - - - 916 545
1kW 30Q - - - - - - 1363

2-19



Chapter 2 Installation

ASDA-B2

Allowable Frequencies for Servo Motor Running Without Load (times/min)
When Using External Regenerative Resistor

Motor Capacity ECMALILIE
0.5kW 1kwW 1.5kw 2.0kW 2.0kwW 3.0kW
Regenerative
Resistor 05 1.0 15 20 20 30
200W 80Q 149 144 109 83 35 22
400W 40Q - 289 217 166 70 44
1kW 30Q - - - 416 175 110

Allowable Frequencies for Servo Motor Running Without Load (times/min)
When Using External Regenerative Resistor

Motor Capacity ECMALILIG
0.3kW 0.6kW 0.9kwW
Regenerative
Resistor 03 06 09
200W 80Q 149 144 109
400W 40Q - - 217

If the regenerative resistor wattage is not enough, you can connect the same
regenerative resistors in parallel to increase the power, but the resistance cannot be
lower than the minimum allowable resistance specified in the manual after parallel
connection.

Dimensions of Regenerative Resistor

Delta Part Number: BR400W040 (400 W 40 Q)
L1 L2 H D W MAX. WEIGHT(g)
265 250 30 5.3 60 930

242

®7.1
941

—RING TERMINAL

150£2 |

Dx0.5

1
A
W+0.5

H£0.5

L1+2
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Delta Part Number: BR1IKOWO020 (1 kW 20 Q), BR1K5WO005 (1.5 kW 5 Q)

Note: refer to Appendix A for selecting the regenerative resistor.

A B C D E F G OH ol
470 445 48 9.1 98 47 15 55 8.1
A
B
O
s =
G/_El
@] o
L 4[ é
LL|
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Chapter 3 Wiring

This chapter provides information on wiring ASDA-B2 series products, the descriptions of
I/O signals and gives typical examples of wiring diagrams.

3.1 Connections

3.1.1 Connecting to Peripheral Devices

Electromagnetic
Contactor (MC

If a fault occurs, using ALRM
digital output can control
electromagnetic contactor
and cut off the power of the
servo drive.

EMI Filter

Using an EMI filter with
correct installation can
eliminate much interference.
Itis recommended to use
Delta EMI filter to have the
best interference elimination
performance.

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

2kW~3kW Three-phase 200V~230V
No Fuse Breaker (NFB)

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

=l

Delta Motion Controller

DVPES2

Regenerative Resistor

The returned regenerative power generated when

braking may resultin damage. To avoid that, we
recommend the users should use the regenerative resistor.
When using an external resistor, connectitto Pand C,

and ensure an open circuit between P and D. When using
an internal resistor, ensure the circuit is closed between

P and D, and the circuit is open between P and C.

DVP PM

DVP SV HMI

Host (External) Controller

Connected to Delta DVP series controllers
or other brands of external PLCs

Terminal Block Module
(ASD-BM-50A)
Transmit the signals of CN1 interface

to the external controllers through this
terminal block module, ASD-BM-50A

CN1 1/O Connector

For I/0 Connection
Connected to Host Controller

CN2 Connector

For Encoder connection

CN3 Connector

1.For RS-485/RS-422/RS-232

Modbus communication connection
2.For communication control upon
Servo Software, ASDA-Soft
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Note: Installation notes:

1. Check if the power and wiring among R, S, T and L1c, L2c are correct.

2. Please check if the output terminal U, V, W of the servo motor is correctly wired.
The incorrect wiring may disable the operation of the motor or cause malfunction.

3. When applying to the external regenerative resistor, the contact between
P® and D should be opened and the external regenerative resistor should connect to
terminal P® and C. When applying to the internal regenerative resistor, the contact
between P® and D should be closed and the contact between P® and C should be

opened.

4. When an alarm occurs or the system is in emergency stop status, use ALARM or
WARN to output and disconnect the power of magnetic contactor in order to
disconnect the power of servo drive.

3.1.2 Servo Drive Connectors and Terminals

Terminal
. Name
Signal
5 Control circuit

Llc, L2c terminal
Main circuit

R,S, T terminal
U, Vv, w, Servo motor

FG (@) output

Regenerative
resistor terminal
or regenerative
unit

P®,D,C, O

Description
Used to connect single-phase AC control circuit power.
(Control circuit uses the same voltage as the main circuit.)

Used to connect three-phase AC main circuit power
depending on connecting servo drive model.

Used to connect servo motor
Terminal Wire

Symbol Color Description

U Red

Vv White Connectlr_lg to three-phase

motor main circuit cable.
W Black
@ G Connecting to ground terminal
reen

FG(&) (@) of the servo drive.

Ensure the circuit is closed between P®

Intgrnal and D, and the circuit is open between P
resistor

® and C.

Connect regenerative resistor to P® and
External S
resistor C, and ensure an open circuit between P

® and D.

Connect regenerative unitto P® and ©,
and ensure an open circuit between P ®
and D, and P® and C.

_ (N terminal is builtin L1c, L2c, ®, and R,
Regenerative S, T)

unit . .
P ®: Connecting to (+) terminal of V_BUS
voltage.

©: Connecting to (-) terminal of V_BUS
voltage.
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Tefm'”a' Name Description
Signal
D wo | ing wi
Ground terminal Used to connect grounding wire of power supply and
places servo motor.
CNL /O connector Used to connect external controllers. Please refer to
section 3.3 for details.
CN2 Encoder Used to connect encoder of servo motor. Please refer to
connector section 3.4 for details.
CN3 Communication Used to connect RS485 or RS-232. Please refer to
connector section 3.5 for details.
CN4 Reserved Reserved
connector
Used to monitor the operation status. The drive provides
CN5 Analog voltage two channels, MON1 and MON2 to output the analog

output terminal voltage data. Output voltage is reference to the power
ground (GND).

Pay special attention to the followings when wiring:

1. When the power is cutoff, do not touch R, S, T and U, V, W since the
capacitance inside the servo drive still contains huge amount of electric charge.
Wait until the charging light is off.

2. Separate R, S, T and U, V, W from the other wires. The interval should be at
least 30 cm (11.8 inches).

3. If the wire of encoder CN2 connecter is not long enough, please use shielded
twisted-pair cable which cannot exceed 20 meters (65.62 inches). If it exceeds
20 meters, please choose the bigger wire diameter of signal cable to ensure it
will not cause signal fading.

4. When selecting the wire rod, please refer to Section 3.1.6.
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3.1.3 Wiring Method

The wiring method is divided into single-phase and three-phase. Single-phase is for 1.5
kW and the model below 1.5 kW. In the diagram below, Power On is contact a, Power Off
and ALRM_RY are contact b. MC is the coil of magnetic contactor and self-remaining
power and is the contact of main power circuit.

B Wiring Method of Single-phase Power Supply (suitable for 1.5 kW and models below

1.5 kW)
R S
JD}J)% MCCB
? ? Power Power
Noise Filter On Off MC ALRM RY
£ S T D i -
— T—o{ W
MC
| R
|| S
Servo Drive
T
©
L1ic
L2c CN1 1
D05+(28)< DC24V
4\ ALRM_RY
| !
DO5-(27)
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B Wiring Method of Three-phase Power Supply (suitable for all series)

Do
—~--- MCCB
?}P) ﬁ) Power Power

I Noise Filter Ol Off MC ALRM RY

— E{ T T ﬁ T I':":":
MC SUP
MC
*—— R
.+ | s Servo Drive
H T
©)
Lic CN1 .
—O La2c DO5+(28) DC24
71\ ALRM_RY
’ Y
D05-(27)T
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3.1.4 Specification of Motor Power Cable

Motor Model

ECMA-CA040107S (100W)
ECMA-CA0602]S (200W)
ECMA-CA\060401S (400W)
ECMA-CA060401H (400W)
ECMA-CMO0604PS (400W)

ECMA-CA\ 080417 (400W)
ECMA-CA08071S (750W)
ECMA-CA 0807CIH (750W)
ECMA-CMO0807PS (750W)

ECMA-CA09071S (750W)

ECMA-CA09100]S (1000W)

ECMA-CA0602]S (200W)
ECMA-CA060401S (400W)
ECMA-CMO0604PS (400W)

ECMA-CA 0804017 (400W)

ECMA-CA0807C1S (750W)
ECMA-CA09071S (750W)
ECMA-CA09100]S (1000W)

ECMA-GA13030S (300W)
ECMA-EA130501S (500W)
ECMA-GA1306]S (600W)
ECMA-FA13080S (850W)
ECMA-GA13090]S (900W)
ECMA-CA10100JS (1000W)
ECMA-EA13100S (1000W)
ECMA-FA13130S (1300W)
ECMA-EA13150S (1500W)
ECMA-FA13180S (1800W)
ECMA-CA10200JS (2000W)
ECMA-EA13200S (2000W)
ECMA-CA 1330034 (3000W)

U, V, W/ Connector of Brake

il
JES

=
0

~=

HOUSING: JOWLE (C4201H00-2*2PA)

~1 IR
aa !

e O 9O 111
\

3106A-20-18S

Terminal
Identification
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Motor Model U, V, W/ Connector of Brake Ve
Identification
ECMA-EA\182001S (2000W) ——
ECMA-E/A\1830L1S (3000W) / ﬁ : 5
III "'-z‘\ ~E 1 II',II|I
ECMA-F/\183003S (3000W) I lliexeZeillll
ECMA-EA18350S (3500W) %o;j/
3106A-24-11S
Terminal U Vv w GSSSED BRAKE1 BRAKE2
Identificati i
entification (Red) (White) (Black) (Yellow green) (Brown) (Blue)
A 1 3 4 - -
B 1 4 5 3 6
C F I B E G H
D D E F G A B

When selecting the wire rod, please choose 600V PVC cable and the length should not
longer than 30m. If the length exceeds 30m, please take the received voltage into
consideration when selecting the wire size. Please refer to Section 3.1.6 for wire rod
selection.

NOte: 1 The coil of brake has no polarity. The names of terminal identification are

BRAKE1 and BRAKEZ2.

2. The power supply for brake is DC24V. Never use it for VDD,
the +24V source voltage.

3. (O) in servo motor model represents brake or keyway / oil seal.

(A\) in servo motor model represents encoder type.
/\ = 1:incremental, 20-bit; /A = 2: incremental, 17-bit; /\ = M: magnetic.
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3.1.5 Specification of Encoder Cable Connector

Encoder Connection (Diagram 1)

Servo Drive

= (2] =
o 7] ]

=

Connector of
Encoder Cable
(Drive Side)

Quick Connector *q

Connector of
Encoder Cable

)
[
(Motor Side) :
[
[
|

Servo Motor

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

1. Please refer to the Section of Specification and Definition of Encoder

Connector.

2. Please refer to section 3.4 CN2 Connector.

Motor Model

Connector of Encoder Cable

ECMA-CA040101S (100W)
ECMA-CA060201S (200W)
ECMA-CA0604L1S (400W)
ECMA-CA0604C1H (400W)
ECMA-CMO604PS (400W)

ECMA-C 080417 (400W)
ECMA-CA08070S (750W)
ECMA-CA 0807CJH (750W)
ECMA-CMO0807PS (750W)

ECMA-CA090701S (750W)

ECMA-CA0910C]S (1000W)

T

| — | S—

e

_>j]

View from
~ =

this side
HOUSINGI AMP (1-172161-9)

this side

< 13]6]
View from []
i

=
o]
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Terminal Identification of Encoder Connector

Servo Drive
CN2

— —— — — —— — — — —

—_—

Connector of
Encoder Cable
Housing : AMP(1-172161-9)

View from this side

1 2 3
Blue
T+ Reserved | Reserved
4 5 6
Blue/Black
T- Reserved | Reserved
7 8 9
Red/Red &| Black/Black
white & white Shield
DC+5V | GND

Motor
Encoder

Connector of
Motor Encoder

—]
—]

—]

PR

View from this side

Motor
Encoder

(Encoder type is 17bit , 20bit):

3 2 1
White
Reserved T+
6 5 4
White/Red
Reserved ) T-
9 8 7
. Blue Brown
Sheld | GND | Desv

Servo Drive
CN2

If not using housing and directly wire the cores, please follow the corresponding core number for wiring.
For example, core number 1 from the servo drive CN2 should connect to core number 1 from the motor

encoder; core number 2 from the servo drive CN2 should connect to core number 2 from the motor encoder and

so on. Please number the cores from the servo drive in order and then connect it to the encoder.
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Encoder Connection (Diagram 2)
Servo Drive
-

= (2] B
i

CN2 Connector

eeoEoD
prale

A==0

\
I
I
I
I
I

Tn=0

Connector of
Encoder Cable

A § Military
< Connector

~ Servo Motor

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

Please refer to section 3.4 CN2 Connector.
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Motor Model Connector of Encoder Cable
ECMA-GA1303L]S (300W)
ECMA-EA13050L1S (500W)
ECMA-GA1306L1S (600W)

ECMA-GM1306PS (600W)
ECMA-FA1308L1S (850W) o Pin  Terminal

o Color
ECMA-G/\1309L1S (900W) No. Identification
ECMA-GM1309PS (900W) A T+ Blue
ECMA-CA101001S (1000W) 5 T, Blue&
ECMA-EA13100S (1000W) Black
Red/
ECMA-FA13130S (1300W) S DC+5V | Red &
ECMA-EA13150S (1500W) White
ECMA-FA131801S (1800W) Black/
ECMA-CA10200JS (2000W) — R GND | Black &
3106A-20-29S White
ECMA'EA 1320':'8 (ZOOOW) M|||tary Connector BRA'D
ECMA-EA 18200JS (2000W) L sHELD

ECMA-C 1330074 (3000W)
ECMA-EA18300S (3000W)
ECMA-FA1830]S (3000W)
ECMA-EA18350S (3500W)

Please select shielded multi-core and the shielded cable should connect to the SHIELD
end. Please refer to the description of Section 3.1.6.

Note: 1. (LJ) in servo motor model represents brake or keyway / oil seal.

2. (/) in servo motor model represents encoder type.
/\ = 1: incremental, 20-bit; /\ = 2: incremental, 17-bit; /A = M: magnetic.
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3.1.6 Selection of Wiring Rod

The recommended wire rods are shown as the following table:

Servo Drive and
corresponding Servo Motor

ASD-B2-0121-[1
ASD-B2-0221-[]

ASD-B2-0421-[1

ASD-B2-0721-]

ASD-B2-1021-[]

ASD-B2-1521-[]

ASD-B2-2023-[1

ASD-B2-3023-[]

ECMA-CA040101S
ECMA-CA06020L]S
ECMA-C/A0604L1S
ECMA-CA06040L1H
ECMA-CMO0604PS
ECMA-CA0804L17
ECMA-EA130501S
ECMA-GA1303L1S
ECMA-CA0807L1S
ECMA-CA08070LIH
ECMA-CMO0807PS
ECMA-CA090701S
ECMA-GA1306L1S
ECMA-GM1306PS
ECMA-CA09100]S
ECMA-CA10100]S
ECMA-EA131001S
ECMA-FA1308L1S
ECMA-GA130901S
ECMA-GM1309PS
ECMA-EA131501S
ECMA-CA10200L]S
ECMA-EA132001S
ECMA-EA182001S
ECMA-FA13130L1S
ECMA-FA1318L1S
ECMA-CA1330014
ECMA-EA183001S

ECMA-EA18350L1S
ECMA-FA183001S

Power Wiring — Wire Diameter mm? (AWG)
Llc, L2c R,S, T U, VvV, w P®, C

1.3 2.1 0.82 2.1
(AWG16)  (AWG14) (AWG18) (AWG14)

1.3 2.1 1.3 2.1
(AWG16)  (AWG14) (AWG16) (AWG14)

1.3 2.1 2.1 2.1
(AWG16)  (AWG14) (AWG14) (AWG14)

1.3 2.1 3.3 2.1
(AWG16)  (AWG14) (AWG12) (AWG14)
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Servo Drive Encoder Wiring - Wire Diameter mm? (AWG)
Model Size Number Specification Standard Length
ASD-B2-0121-1
ASD-B2-0221-]
ASD-B2-0421-[]
ASD-B2-0721-[]
ASD-B2-1021-]
ASD-B2-1521-[]
ASD-B2-2023-1
ASD-B2-3023-[]

0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)

Note: 1. Please use shielded twisted-pair cable for encoder wiring so as to reduce the
interference of the noise.

2. The shield should connect to the © phase of SHIELD.

3. Please follow the Selection of Wire Rod when wiring in order to avoid the
danger it may occur.

4. ([J) at the end of the servo drive model represents the model code of ASDA-B2.
Please refer to the model information of the product you purchased.

5. (OJ) in servo motor model represents brake or keyway / oil seal.

6. (A\) in servo motor model represents encoder type.
/\ = 1. incremental, 20-bit; /\ = 2: incremental, 17-bit; /\ = M: magnetic.
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3.2 Basic Wiring

3.2.1 200 W (included) and Models Below
(without built-in regenerative resistor and cooling fan)

Connect to external

Power regenerative resistor
1-phase /3-phase Ir ------ I
200~230V | |C
D I )
@ P®O ® Servo Drive
N1
IPM Module
» === === |
I |
*— | |
gz In — — |
i I I U Servo
85 = I O Motor
& o + <= | y
i H Y y—
(SNl |
—[ ©
A ——
© | . [
I | D—
| M——pt————a— _ @
] Encoder
Lic 5 +15V
3
+] +5V -
L2c g \aay
3]

+24V | Protection GATE

S — Circuit DRIVE
= ' 1
—> >
External speed AID e <
External torque —3»
Position pulse — »
T Data Processing Unit
Digital t — >
igital inpu EC@—
AB,Z output €—
Digital output €
Serial Display
erial
Communication CN3 <>
RS-232/RS-485 O O O
Battery CN4 MODE A SHIFT
CHARGE W  SET

o o~ Analog output
» D/A rl_CNS monitor

3-14



ASDA-B2 Chapter 3 Wiring

3.2.2 400 W ~ 750 W Models
(with built-in regenerative resistor, but without cooling fan)

Connect to external

Power regenerative resistor
1-phase / 3-phase [
200~230V | ||
D .IC i
O P@ ® Servo Drive
- =4

IPM Module

Py 1
| |
—\Rpo 1, i y A
c —
\ S 0.% ‘g% _ | | U Servo
5 2 5 8 5 | ! ® Motor
T < O gao + S = | |
ik o t ‘\{f O
SO |
—[ o
v H H _:I—/L OW.
r | | >
© 0 SIS S | %]
Encoder
Llc 5 +15V
O z A
+| 2 +5V
L2c 5 £ +3.3V
o
|_ o +24V | Protection GATE
=—9 Circuit DRIVE
= y 1
—> > >
External speed AD " <
External torque —p| » ld
Position pulse —» »
Z Data Processing Unit
Digital input —»{ »
igital inpu «—>{ on2
AB.Zoutput € <
Digital output € <
Display
Serial
communication CN3 <> O O O
RS—232/RS-ggiery o MODE M SHIFT
O O O
CHARGE W  SET
q < Analog output
> DIA »_CN5 monitor
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3.2.3 1 kW ~ 3 kW Models
(with built-in regenerative resistor and cooling fan)

Connect to external

Power e resistor

1kW~1.5kW: 1-phase / 3-phase 200~230V
2kW~3kW: 3-phase 200~230V |

0)

0

©
©

O
O~

Servo Drive Models above 1 kW
N1
IPM Module 8-O
el
T |
| | i1ov
*—
- I — = '
<5 . ! I U Servo
5 2 > | } ® Motor
z© + ¢zl | i
7 %5: T ‘\ff O M
(@] |
—( o
v :-u L L : O
| | >
00 - W1 S N S | =
Encoder
Llc 5 +15V
— =
1 " § +5V A
L2c L lp g +3.3V
=~ |_ 8 +24V | Protection GATE
S Circuit DRIVE
i ' )
External speed — | > AD > P
External torque —J 1 4 >
Position pulse  —»| >
Z Data Processing Unit
Digital input —» = > ¢ I:
igital inpu C@(—
A,B,Z output €— <
Digital output €— <
Display
Serial
communication CN3 <«
RS-232/RS-485 - 770 O O
MODE SHIFT
Battery CN4 O 8 O
CHARGE v SET
N Y Analog output
» DI/A [~ »| CN5 monitor
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3.3 1/ 0O Signal (CN1) Connection
3.3.1 /0 Signal (CN1) Connector Terminal Layout

In order to have a more flexible communication with the master, 6 programmable Digital
Outputs (DO) and 9 programmable Digital Inputs (DI) are provided. The setting of 9 digital
inputs and 6 digital outputs of each axis provided by ASDA-B2, which are parameter P2-
10~P2-17, P2-36 and parameter P2-18~P2-22, P2-37 respectively. In addition, the
differential output encoder signal, A+, A-, B+, B-, Z+ and Z-, input of analog torque
command, analog speed/position command and pulse position command are also
provided. The followings are the pin diagrams.

Side View Rear View

15
[pos-][com-][ oz ][ big- |[com+] [ Di2- ][ oi1- ][ Di4- | [po1+] [DO1-][D0O2+]| [ DO2-] [DO3+] [ DO3-] [ DOA4+]
16

[ pis-][onD |[pos+] [pos- | [pos-|[ o8 |[ 10z |[ /08 |[ /0A || oA |lv REf [ GnD | [T ReF| [ vop |[Do6+]

31
[ ocz | lpuLse] [HsIGN] jpuLse| [HsIGN] | siGN | [HPuLse] [/siGN] [HPuLse] [putLrl] | Dis- | [ pis- | [ pis- || Di7- |
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16 DO6+ Digital output
1 DO4+ Digital output 31 DI7- Digital input
+24V power
17 VDD output (for
2 DO3-  Digital output external I/0) 32 DI6- Digital input
Anal
18 T REF nalog torque
- Input
3 DO3+ Digital output . 33 DI5- Digital input
19 GND Analog input
signal ground
4 DO2- Digital output 34 DI3- Digital input
Analog speed
20 VREF 0 (g+) P
Pulse applied
5 DO2+  Digital output 35  PULLHI o0 apPl
Encoder power
21 OA A pulse output
High-speed
6 DOl Digital output 36  /HPULSE O °P
Encoder position pulse (-)
22 /OA
/A pulse output
7 DO1+ Digital output 37 /SIGN Position sign (-)
23 /OB Elr}t(;%(:er /B pulse
High-speed
8 DI4-  Digital input 38 HPULSE poiitioi ise (9
24 107 Encoder /Z pulse
output
9 DI1- Digital input 39 SIGN Position sign (+)
o5 OB Entco?er B pulse
o outpu High-speed
10 DI2- Digital input 40 /HSIGN " .
position sign (-)
26 DOA4- Digital output
Power .
11 COM+ | 41 /PULSE Pulse input (-)
input (12~24V)
27 DO5- Digital output
L High-speed
12 DI9- Digital input 42 HSIGN . .
position sign (+)
28 DO5+ Digital output
Encoder Z pulse
13 0oz Line-driver . 43 PULSE Pulse input (+)
Output 29 GND A.nalog Input
signal ground Encoder Z oul
VDD(24V) power ncoder 2 puise
14 COM- 44 0Cz Line-driver
ground tout
30 DI8- Digital input outp
15 DO6- Digital output
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3.3.2 Signals Explanation of Connector CN1

The following details the signals listed in previous section:

General Signals

Wiring
: : . Diagram
Signal Pin No Function
g (Refer to
3.3.3)
(1) The speed command of the motor is -
10 V ~ +10 V which means the speed
command is -3000 ~ +3000 r/min
(default). It can change the
V_REF 20 corresponding range via parameters. Cl
Analog (2) The position command of the motor is
Command -10 V ~ +10 V which means the
(input) position command is -3 cycles ~ +3
cycles (default).
The torque command of the motor is -10
T_REF 18 V ~+10V which means the rated torque Cl
command of -100 % ~ +100 %.
Position pulse can be inputted by Line
Driver (single phase max. frequency
500KHz) or open-collector (single phase
PULSE 43 max. frequency 200 KHz). Three kinds of
Position /PULSE 41  command type can be selected via P1-00,
Pulse SIGN 39 CW pulse + CCW pulse, pulse + direction, C3/C4
(Input) /SIGN 37 A pulse + B pulse.
PULL HI 35 When position pulse uses open-collector,
the terminal should be connected to an
external applied power in order to pull
high.
High position pulse command only
High- HPULSE 38 accepts differential input (+5V, Line-
speed JHPULSE 36 Drive). The max. input frequency is 4MHz.
Position Three kinds of command type can be C4-2
Pulse HSIGN 42 selected via P1-00, CW pulse + CCW
Input  /HSIGN 40  pulse, pulse + direction, A pulse + B
pulse.
OA 21
/OA 22
» OB 25  Encoder signal output A, B, Z (Line Drive
Position /OB 23 output) C13/C14
Pulse
(Output) Oz 13
10z 24
ocz 44 Encoder signal output Z (Open-collector i

output).
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Signal

VDD

Power COM+

COM-

GND

Pin No

17

11
14

19

Function

VDD is the +24 V power provided by the
drive and is for Digital Input (DI) and
Digital Output (DO) signal. The maximum
current is 500 mA.

COM+ is the common input of Digital

Input (DI) and Digital Output (DO) voltage.

When using VDD, VDD should be
connected to COM+. If not using, it needs
to apply the external power (+12 V ~ + 24
V). Its positive end should connect to
COM+ and the negative end should
connect to COM-.

VCC voltage is based on GND.

Wiring
Diagram
(Refer to

3.3.3)

There are numerous operation mode of this servo drive (please refer to Chapter 6.1).
Each operation mode needs different I/O signal. In order to use the terminal in a more
efficient way, the selection of I/O signal has to be programmable. That is to say, users
can choose the desired DI/DO signal to meet the demand. Basically, the default setting
of DI/DO signal has already have the appropriate function which can satisfy the demand

of normal application.
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Users have to select the operation mode based on the needs first (please refer to Chapter
6.1 for the introduction of each mode) and refer to the following DI/DO table to know the

corresponding default setting of DI/DO signal and Pin No of the selected mode in order to
conduct the wiring.

The table below lists the default setting of DI/DO signal function and pin No:

The explanation of DO signal default setting is as the followings.

DO
Signal

SRDY

SON

ZSPD

TSPD

TPOS

TQL

ALRM

BRKR

OLW

WARN

S CMP

Operation
Mode

ALL

N/A

ALL

ALL

PT, PT-S,
PT-T

ALL

(except for
T and Tz)

ALL

ALL

ALL

ALL

S, Sz

Pin No.

28 27

Wiring Method

Details
(Refer to 3.3.3)

When the servo drive applies to the
power and no alarm (ALRM) occurs in
control circuit and motor power circulit,
this DO is ON.

When the DI.SON is ON and the motor
servo circuit can operate smoothly, this
DO is ON.

When the motor speed is slower than
the setting value of parameter P1-38,
this DO is ON.

When the motor actual speed (r/min) is
faster than the setting value of
parameter P1-39, this DO is ON.

When the deviation between the motor
command and actual position (PULSE)
is smaller than the setting value of
parameter P1-54, this DO is ON.

When torque is limiting, this DOisON. C5/C6/C7/C8

When the alarm occurs (except
forward/reverse limit, emergency stop,
communication error, under voltage),
this DO is ON.

Control contact of brake.

When the overload level is reached,
this DO is ON.

A warning occurs.

When it is in the status of forward /
reverse limit, emergency stop,
communication error, under voltage,
this DO is ON.

When the deviation between the speed
command and the feedback speed of
the motor is smaller than the setting
value of parameter P1-47, this DO is
ON.
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Note: 1.

For example, if the user selects S mode, pin 3 and 2 are TSPD.

2. The unlisted Pin No means the signal is not the preset one. If users want to
use it, parameters need to be changed and set as the desired ones. Please
refer to Section 3.3.4 for further detalils.

The explanation of DI signal default setting is as the followings

DI Operatio| Pin Function Wiring Method
Signal | nMode | No. (Refer to 3.3.3)
When DI is ON, the servo circuit will be
SON ALL 9 |activated and the motor coil will generate
current.
When the alarm (ALRM) occurs, this signal
ARST ALL 33 |is used to reset the servo drive and output
the signal, Ready (SRDY) again.
co9/Cci10/C11/
GAINUP ALL - |lItis for switching the controller gain. C12
CCLR PT 10 |ltis for clearing the deviation counter.
When this DI is ON and the motor speed is
ZCLAMP | ALL _ [slower than the setting of P1-38, the motor
position will be locked when the signal is
triggered.
CMDINV TS i When this D_I is (_)N, t_he motor will operate
in the opposite direction.
TROLM S, sz 10 ON means the torque limit command is
effective.
SPDLM T Tz 10 ON means the speed limit command is
effective.
STP - - |Motor stops.
SPDO 34 |Select the source of speed command:
SPD1 SPDO Command source Cc9/C10/C11/
S mode: analog cl2
S, Sz, OFF OFF Input
PT-S, Sz mode: 0
SPD1 S-T 8
OFF ON P1-09
ON  OFF P1-10
ON ON P1-11
TCMO PT. T, 34 |Select the source of torque command:
Tz, PT-T '
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DI Operatio| Pin Functi Wiring Method
Signal | n Mode | No. Hnetion (Refer to 3.3.3)

TCM1 TCMO Command source

T mode: analog
OFF OFF Input

Tz mode: 0
TCM1 S-T 8

OFF ON P1-12

ON OFF P1-13

ON ON P1-14
S-P PT-S 31 |Mode switching. OFF: Speed; ON: Position
S-T S-T 31 |Mode switching. OFF: Speed; ON: Torque
T-P PT-T 31 |Mode switching. OFF: Torque; ON: Position

It is contact B and has to be ON frequently;

EMGS ALL 30 otherwise the alarm (ALRM) will occur.

Reverse inhibit limit (contact B) and has to

NL (CWL) sz ST;- 32 |be ON frequently; or the alarm (ALRM) will
' occur.
PL PT.S. T, Forward inhibit limit (contact B) and has to

(CCWL) | sz, Tz 31 |be ON frequently; or the alarm (ALRM) will

occur.
TLLM N/A - |Reverse operation torque limit
TRLM N/A - |Forward operation torque limit
JOGU ALL _ |When this Dlis ON, the motor JOG

operates in forward direction.
JOGD ALL _ |When this DI is ON, the motor JOG

operates in reverse direction.

Electronic gear ratio (numerator) selection 0

GNUMO PT’SPT' - |(Please refer to P2-60~P2-62 for gear ratio
selection (hnumerator).)
PT, PT- Electronic gear ratio (numerator) selection 1

GNUM1 S - |(Please refer to P2-60~P2-62 for gear ratio
selection (numerator).)

In position mode, when this DI is ON, the
PT, PT- : .
INHP S - |external pulse input command is not
working.

co9/C10/C11/
C12

The default setting of DI and DO in each operation mode is shown as the followings.
Please note that the following table neither detail the information as the previous one nor
show the Pin number of each signal. However, each operation mode is separated in
different columns in order to avoid the confusion.
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Table 3.1 Default Value of DI Function

Symbol Cgclje Function PT S T Sz Tz PT-S PT-T S-T
SON 0x01 Servo On DI1 DI1 Di1 Di1 D1 Di1 DIl Dil
ARST 0x02 Alarm Reset DI5 DI5 DI5 | DI5 DI5

GAINUP | 0x03 Gain switching

CCLR 0x04 Pulse clear DI2 DI2 DI2

ZCLAMP 0x05 Zero speed CLAMP

The input command
CMDINV | 0x06 will be in reverse
direction

Reserved 0x07 Reserved

Reserved 0x08 Reserved

TRQLM  0x09 Torque limit DI2 DI2

SPDLM  0x10 Speed limit DI2 DI2
STP 0Ox46 Motor stop

Speed command

SPDO 0Ox14 . DI3 DI3 DI3 DI3
selection 0
SPD1  ox15 —peed command DI4 DI4 DI4 DI4
selection 1
TCMO  Ox16 |ordue command DI3 DI3 DI3 DI3 DI5
selection 0
TCM1  Oxl7 lordue command DI4 DI4 DI4 DI4 DI6
selection 1
Mode switch between
S-P 0x18 speed and position DI7
command
Mode switch between
S-T 0x19 speed and torque DI7
command
Mode switch between
T-P 0x20 torque and position DI7

command
Reserved 0x2C Reserved
Reserved 0x2D Reserved
EMGS 0x21 Emergency stop DI8 DI8 DI8 DI8 DI8 DI8 DI8 DI8
NL(CWL) O0x22 Reverse inhibitlimit  DI6 DI6 DI6 DI6 DI6
PL(CCWL) 0x23 Forward inhibit limit DI7 DI7  DI7 DI7 | DI7
Reserved 0x24 Reserved
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Symbol 24 Function PT S T Sz Tz PT-S PT-T S-T
Code
TLLM 0x25 Reversc_e o_peratlon
torque limit
TRLM 0x26 Forward operation

torque limit
Reserved 0x27 Reserved
Reserved 0x36 Reserved
JOGU 0x37 Forward JOG input
JOGD 0x38 Reverse JOG input

Electronic gear ratio
GNUMO  0x43 (Numerator) selection
0

Electronic gear ratio
GNUM1 0x44 (Numerator) selection
1

INHP 0x45 Pulse inhibit input

Note: For corresponding pin of DI1 ~ DI8, please refer to section 3.3.1.
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Table 3.2 Default Value of DO Function
. DO .
Signal Function PT S T Sz Tz PT-S PT-T S-T
Code
SRDY 0x01 Servo ready DO1 DO1 DO1 DO1 DO1 DO1 DO1 DO1
SON 0x02 Servo On
ZSPD  ox03 Zero-speed DO2 DO2 DO2 DO2 DO2 DO2 DO2 DO2
reached
TSPD  0x04 Ssg‘ec(;‘ the target DO3 DO3 DO3 DO3 DO3 DO3 DO3
TPOS  0xos Reachthetarget ., DO4 DO4
position
TQL 0x06 Torque limit
ALRM 0x07 Servo alarm DO5 DO5 DO5 DO5 DO5 DO5 DO5 | DO5
BRKR 0x08 Brake DO4 DO4 DO4 DO4
OLW 0x10 Early warning for
overload
WARN 0x11 Servo warning
SNL(SCWL) 0x13 Feyerse software
imit
SPL(SCCWL) 0x14 E‘;’i“t"’ard software
SP OK 0x19 Target speed
- reached
Note: For corresponding pin DO1 ~ DO6, please refer to section 3.3.1.
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3.3.3 Wiring Diagrams (CN1)

The valid voltage range of analog input command in speed and torque mode is -10V ~+10V.
The command value can be set via relevant parameters.

C1: Speed / Torque analog signal input

Servo Drive
10k Q)
| I |
10k Q) 20 V-REF
N\ (18 T-REF)
+ — —‘—f—(> L
tiov + [ Approx. —
: : 10kQ
| | LU9GND
\ ] /
vl
@
SG
C2: Analog monitor output (MON1, MONZ2)
Servo Drive
CN5 Output * 8V
Max. 1mA
24kQ)
| I
8kQ

MONL1 1|
(MON2 3)L
A\

o

=

GND 2

A\

LT
Q/B 8V full scale

[
[
[
[
\ I

L 7u
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Pulse command can be input by the way of open-collector or Line driver. The maximum
input pulse of Line driver is 500 kpps and 200 kpps for open-collector.

internal power of the servo drive.

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

Controller Servo Drive
DC24V
VDD 17
PULL_HIT 35
Approx.
2KQ .
Max. input pulse
[ frequency is 200Kpps
i
2 |
N |
. e
f ISIGN | 37 !
[ — L I
1 Y SO -
K f L
| : #12KQ Max. input pulse
: | frequency is 200Kpps
v Ml o713 =2 C
L ZKQ[ r H
| | |
|
| | R |
: | | \KI
L /PULSE | 41 1YY | |
T — T |
K Do [ I Lo |
— 14
L COM-

internal power of the servo drive.

Controller

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

Servo Drive

vDD 117

DC24Vv

Max. input pulse

[ PULSEI
A

frequency is 200Kpps
75Q r—————- B!

SIGN

| PULL_HI

7%

Approx.
2KQ

Max. input pulse
frequency is 200Kpps

75Q
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WARNING

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

external power of the servo drive.

|

Controller Servo Drive
PULL_HI [35
(
+ Approx.
" DC24V 2KQ )
- Max. input pulse
2K Q[ frequency is 200Kpps
== 1
|
| |
| I
| i‘ K |
/SIGN |37 ICI !
|

/PULSE

Approx.
2KQ

75Q

Max. input pulse
frequency is 200Kpps

J S

A

C3-4: The source of pulse input is open-collector PNP equipment which applies the

external power of the servo drive.

Controller Servo Drive
+
-— DC24Vv Max. input pulse
frequency is 200Kpps
. PULSE | 43 5Q e !
J J A\ | |
f\ |
i \ S &
T | | I
[ !
: ! L ]
' : ) SIGN /,39 Approx.
;j} PULL_HI | 35 2KQ Max. input pulse
S

frequency is 200Kpps
75Q

> Caution: Do not apply to dual power or it may damage the servo drive.
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C4-1: Pulse input (Line driver) can only apply to 5V power. Never apply to 24V power.

Controller Servo Drive
The max. input
pulse frequency is
/7y 510 500Kpps
: : SIGN ()39 :r 1:
: ! > | Na |
| ! | A |
L ISIGN | 37 510 | .
| | N } :
[ L____ —-
Lo The max. input
: ! pulse frequency is
' : 500Kpps
- PULSE | 43 510 Fr—————— -
Loy
3 AN
L IPULSE | 41 51Q | |
| U T |
| : L I
by
[
N,/
sG

Controller

C4-2: High-speed pulse input (Line driver) can only apply to 5V power. Never apply to 24V power.

Servo Drive

HSIGNC

\/

42

IHSIGN
\

40

HPULSE|
e

/

38

Y

/

36

JHPULSE
\

y/

GND

19
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» The high-speed pulse input interface of the servo drive is not the
isolated interface. In order to reduce the interference of the noise, it is
WARNING

suggested that the terminal ground of the controller and the servo drive

should be connected to each other.

When the drive connects to inductive load, the diode has to be installed. (The permissible
current is under 40 mA; the surge current is under 100 mA; the maximum voltage is 30V.)

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

Servo Drive
DC24V

VDD |
DOX : (DOX+,DOX-) 17
X=1,2,3,4,5,6
DO1 : (7,6) o R
DO2 : (5,4)
DO3 : (3,2) DOX+
DO4 : (1,26) b
DO5 : (28,27)
DO6 : (16,15) DOX-

COM-

14

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

Servo Drive
E the polarity (+, -) of
Dcz4v I;izltjdr: is iopr?ei?gr it ma;
damage the drive.
VDD /
—(
DOX : (DOX+,DOX-) 17 d
X=1,2,3,4,5,6
DO1 : (7,6) )
DO2 : (5,4)
D03 : (3,2) DOX+
DO4 : (1,26) d -
DO5 : (28,27)
DO6 : (16,15) DOX-
COM-
14

C7: Wiring of DO signal. The servo drive applies
to the external power and the resistor is
general load.

Servo Drive

DOX : (DOX+,DOX-)
X=1,2,3,4,5,6

DOL1 : (7,6)

DO2 : (5,4)

DO3 : (3,2)

DO4 : (1,26)

DO5 : (28,27) DC24V
DO6 : (16,15) -

DOX+
DC24Vv
50mA

Do not connect VDD-
and COM+

R

DOX-

C8: Wiring of DO signal. The servo drive applies
to the external power and the resistor is
inductive load.

Servo Drive Do not connect VDD-

and COM+

DOX : (DOX+, DOX-) Ensure the polarity (+, -) of

X=1,2,3,4,5,6 Diode is correct or it may
damage the drive.

DO1 : (7,6)

DO2 : (5,4) T beaav

DO3 : (3,2) DOX+

DO4 : (1,26)

DO5 : (28,27) "%

DO6 : (16,15) DOX- T
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The DI wiring inputs signal via the relay or open-collector transistor.

Conditions of DI On / Off:
ON: 15V - 24V, the input current is higher than 3 mA.

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

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

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

Servo Drive Servo Drive

DC24v

VoD Approx.

COM+ 4.7KQ

COM+
Approx. C
Approx.
4.7KQ
c P — 4,
5 DC24V—— | :
|
| |
| |
L e = [
SON
SON —O/O——(

\
&)
L COM-

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

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

Servo Drive

Servo Drive
? DC24V
VDD
S~ SON
§
% ﬂ O—0——
(m—g——————-
DC24V—— | |
! R
| |
R |
A 8
o L COm+
Approx. b ‘W)’(
. ‘ 4750 4.7KQ
R B COM+
C
CcoM-

> Caution: Do not apply to dual power or it may damage the servo drive.
WARNING
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C13: Encoder signal output (Line driver) C14: Encoder signal output (Opto-isolator)
i Max. output Max. output
Servo Drive current is 20mA Controller Servo Drive current is 20mA Controller
AM26CS31Type  on 97 AM26CS31Type a2 ,L
> 200Q)
N
I0A 22 A [OA 22 b {}
1250 holocbupler
OB 25 OB 25
X |j > 2000
x }
/0B 23 A /OB 23 X {
1250 hotocbupler
0z 13 0Z 13
X |:][J > 20002
x }
102 24 A 10z 24 b {
L 12'59 e thgchg::Igr
® SG [—>0 SG
C15: Encoder OCZ output (Open-collector Z-pulse output)
24V
Servo Drive
Max. Spec: 30V
100mA | _ T ____ .
[
| \ '
I I
| h {]:)7 !
I I
OCZ 44
O
4‘\‘ GND 29
O
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3.3.4 Dl and DO Signal Specified by Users

If the default setting of DI/DO signal cannot satisfy the need, self-set the DI/DO signal will do
and easy. The signal function of DI1 ~ 9 and DO1 ~ 6 is determined by parameter P2-10 ~
P2-17, P2-36 and parameter P2-18 ~ P2-22, P2-37 respectively. Please refer to Chapter 7.2,
which shown as the following table. Enter DI or DO code in the corresponding parameter to
setup DI/DO.

Signal Name Pin No. Parameter Signal Name Pin No. Parameter
DI1- CN1-9 P2-10 DO1+ CN1-7 P18
DI2- CN1-10 P2-11 DO1- CN1-6
DI3- CN1-34 P2-12 DO2+ CN1-5
P2-19
Dl4- CN1-8 P2-13 DO2- CN1-4
DI DI5- CN1-33 P2-14 DO3+ CN1-3 5990
DI6- CN1-32 P2-15 50 DO3- CN1-2
DI7- CN1-31 P2-16 DO4+ CN1-1 N
DI8- CN1-30 P2-17 DO4- CN1-26
DI9 CN1-12 P2-36 DO5+ CN1-28
pP2-22
DO5- CN1-27
DO6+ CN1-16
P2-37
DO6- CN1-15
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Chapter 3 Wiring

There are two types of CN2 encoder cable which shown as below:

Encoder
CN2 Connector Connector
CN2 on drive Connect to the servo Connect to the
side drive motor

Quick
Connector
Military
Connector
Definition of two sides:
(1) Encoder Connector
(@]
|0 i
View from
[¢) this side
(2) Motor Connector
- [EeE| BeR
—] — D Quick  [ElEED — «— [ElsEm
w1 Connector GG e for il DI CE
HOUSING : AMP (1-172161-9)

Military
Connector

3106A-20-29S
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ASDA-B2

The definition of each signal is as follows:

Drive Connector

Encoder Connector

Terminal

Military

Quick

PIN No. Symbol Description Connector Connector Se
Serial communication
4 T signal input / output (+) A 1 Blue
5 T Serial communication B 4 Blue &
signal input / output (-) Black
Red / Red
8 +5V +5V power supply S 7 & White
Black /
7,6 GND Ground R 8 Black &
White
Shell Shielding Shielding L 9 -

The shielding procedures of CN2 encoder connector are as followings:

(1) Solder the centre cores on the metal part of
the connector adequately for good ground
contact with the plate and shielding.

(2) Trim the ends of the cores and install the
cores with shielding into the plastic case of
the connector as shown in the figure.

(3) Tighten the screws to complete the
shielding.
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3.5 Wiring of CN3 Connector

Layout of CN3 Connector

The servo drive connects to the personal computer via communication connector. The
user can operate the servo drive via MODBUS, PLC or HMI. There are two common
communication interfaces, RS-232 and RS-485. Among them, RS-232 is more common.
Its communication distance is about 15 meter. If the user selects RS-485, its transmission
distance is longer and supports more than one servo drives for connection.

A

CAUTION =

H

(1]

WARNING

CN3 Port (Female)

CN3

(6)RS-485(-)" (5)RS-485(+)"

N4l
:> (4)RS-232_RX ¢ =%< (3)Reserved

(2)RS-232 T%—{ = \—(1)GND2

Side View Please read carefully the following note. Improper wiring may
Rear View  cause damage or injury!
PIN No. Signal Name Terminal Symbol Function and Description
1 Grounding GND + 5 V connects to the signal terminal
The drive transmits the data
RS-232 data
2 transmission RS-232_TX  The connector connects to RS-232 of
PC
3 - - Reserved
The drive receives the data
RS-232 data
4 receiving RS-232_RX " The connector connects to RS-232 of
PC
RS-485 data The drive transmits the date to
> transmission RS-485(*) gifferential terminal (+)
RS-485 data The drive transmits the date to
6 transmission RS-485(-) differential terminal (-)

Note:

Please refer to section 8.1 for RS-485 wiring.

Two kinds of communication wire of IEEE1394 are commercially available. One of the internal
ground terminals (Pin 1) will short circuit with the shielding and will damage the drive. Do not
connect GND to the shielding.
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3.6 Analog Monitor Output Connector - CN5

Analog Monitor Output Connector CN5 is used to monitor the motor operation status.
Motor characteristics such as speed and current can be represented by analog voltages.
The drive provides two channels which can be configured with the parameter P0O-03 to
output the desired characteristics. Output voltage is reference to the power ground (GND).

CN5 Terminal Layout and Identification
1 A s N |

e

CN5

Signal Cable for CN5 Connector

i = ik

© 1

o o

H
0
N

/

2015

-
. Wiring
PIN No. Signal Symbol Functhn gnd Color Diagram
Description
(Refer to 3.3.3)
1 MON1 Monitor analog data 1 Red
2 GND Ground White Cc2
3 MONZ2 Monitor analog data 2  Black
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3.7 Standard Connection Example
3.7.1 Position (PT) Control Mode

Servo Drive
MCCB MC ASDA-B2 series
A
AC 200/230 V —OKLO—~4 R Po o4 _ _ _
Three-phase  —o'| o | S Ij Regenerative
50/60Hz —OT | T D I resistor
G) S Re; T ,_l
Llc v /hit Power supply
L2¢c W Black _
CN1 @ Green 24v EMGS EB"IE _é Brake
2 L
ISIGN 37 cN2
Encoder
Pulse input Ig SIGN 39 4 T+ Blue
(Line Driver) * 1 /PULSE | 41 Biueg
ﬁ PULSE | 43 =5 > T |
+10V o o [ —— T-REF 18 Reserved - - g
- 10KQ Reserved - - :— .
GND 19 Red/Red SG Twisted-pair of
TASIGN 20 8 +5V WMEE‘ twisted-shield
67| GND [ cable
High-speed HSIGN 42 CN3
lpulse input *9 /HPULSE | 36
(Line Receiver) HPULSE | 38 DC 24V 6 RS485-
E‘ 5 | RS485+
7._VvoD 17 4 | RS232_RX
L—| COM+ 11 3 =
COM- | 14 *3 -
SoN S e 2 | RS232_TX
1 GND
CCLRI6 o— DI2
TCMO6 o— DI3 CN5
JE— ‘.
TCM1 6 o—| DI4 1 | moni ‘b—@—l‘i%')—l Tuisted-pair of
ARST6 o— DI5 2 GND 10K twisted-shield
CWL fo.o—| DI6 3 | MON2 H Y cable
CCWL o, 0— DI7 SG
EMGS . >— DI8
0o, o0— DI9

DO1+
DO1-

—3 7
5a ) ;
ZSPD % D02+ 5 j <—5
24v +—C(Q Do2- | 4 ‘_i
= 1 3
2
1

DO3+
DO3-

DO4+

—
"L @ Thos- | 26 )1 -— 5{
L f DO5+ 28
ARM] 1 EKQ @ DOB- 27 :‘._‘—5{{ Please note:
- —1 DO6+ | 16 ¢ *1. Please refer to C3 ~ C4 wiring diagrams
1.5KQ @_ DO6- 15 -— . .
in section 3.3.3.

input | differential signal

A phase OA 21 .. .
differential signal IOA 22 *2. Please refer to C3 ~ C4 wiring diagrams
 Bphase :I 0B | 25 in section 3.3.3.
differential signal /OB 23
Encoder
pulse Z phase :I

10z 24 diagrams (SINK / SOURCE mode) in

section 3.3.3.
*4. Model that under 200W has no built-in
Max. output current 3A regenerative resistor.
Voltage 50V i i
*5.  The brake coil has no polarity.

Z phase signal +——  OCZ 44
(open-collector)q——  GND 19

oz 13 ﬁ_ *3. Please refer to C9 ~ C12 wiring
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3.7.2 Speed Control Mode

Servo Drive
ASDA-B2 series

MCCB MC
A
AC 200/230V —0 | o—— R
Three-phase —o | © |l [S
50/60Hz _OTC It T
©
Llc
L2c
10KO
CN1
I
+10V — ko | € V_REF 20 2
GND 19
10KQ
i]_OV_|_ ko[ | ¢— T_REF 18 T
GND 19
DC 24V
7 VDD 17 E_
L—| COM+ | 11
COM- 14 *1
SON oo DIl 9 P S e
TROLM |6~ o— DI2 I REEIES 5.
SPDO 6 o— DI3 34 | [TTRYHFL
SPD1 65— DI4 8 | [OAYI,
ARST 65— DI5 | 33 [ A¥3h
CWLlo.o— D6 | 32 —A¥3
ccWL o, o DI7 | 31 ;"zzé
EMGS _CI_O_ DI8 30 P
0lo,o D9 |12 —A&F
e (. DO1+ 7 -
1.5KkQ @ DOL- 6 :‘ ¢ 5{
1
7SPD 1|_'5KO Loz S 1 4—5
24V b - DO2- 4 -
— oo — DO3+ 3 )I
= |TPP)__15KQ @ DO3- 2 <—5£
| DO4+ 1
BRKR -,
+—LK (- Dos- | 26 A\/L— 5{
DO5+ 28
e Lek DO5- | 27 .\/1 — 5{
DO6+ 16
0 -—
LSKQ (- Do6- | 15 ;L— 5{
A phase OA 21 j]_
differential signal JOA 22
B phase :I OB 25 ;I
differential signal /OB 23
Encoder L - | == |
puse {  ZPhase oz 13 ﬁ
output ifferential signal 107 24
Z phase signal +— OCZ 44
(open-collector) g—  GND 19

Max. output current 3A
Voltage 50V

Regenerative
resistor

I

Power supply

>_ =
24y EMGS BRKR _% Brake

Encoder
Blue
Blue&
Black
Reserved - -
eserved - ~ ‘ Twisted-pair or
Wi -pall
8 +5V Re\f\//rﬁéd& SG twisted-shield
67| GND [ame cavle
CN3
6 RS485-
5 RS485+
4 | RS232_RX
3 -
2 | RS232_TX
1 GND
CN5
£ MON1 , C\/ 10K() | Twisted-pair or
2 GND e twisted-shield
3 | MON2 @—%’w cabe
sG
Please note:

*1. Please refer to C9 ~ C12 wiring

diagrams (SINK / SOURCE mode) in

section 3.3.3.
*2. The servo drive provides built-in
regenerative resistor.
*3. The brake coil has no polarity.

3-40



ASDA-B2

Chapter 3 Wiring

3.7.3 Torque Control Mode

Servo Drive
MCCB MC ASDA-B2 series
A
AC 200/230V —O | o—— R
Three-phase —o | |} s
50/60Hz 5T | T
| |
C]
Llc
L2c
CNl 10KQ
GND 19
10KQ
GND 19
DC 24V
- vop | 17 i
-—| COM+ | 11
COM- | 14
SON6 o— DIl 9
SPDLM 6—o— DI2 10
TCMO }-6—o— DI3 34
TCM1loo— DI4 3
ARST 60— DI5 33
CWL o, o— DI6 32
CCWL to, o— DI7 31
EMGS 6, >— DI8 30
0o, 0— DI9 12
SRDY 1 ewny DO1+ 7 }l
1.5KQ C T 5 4_5£
L DO2+ 5 —
ZsP0|  15Kk0Q -—
24V +—LK0 (D Do2- 4 |« 5{
E TSPD S DO3+ 3 }
— LK () Dpo3- | 2 — 5{
| —
BRKR|  1.5KQ DO+ I e
1O QD Doa- | 26 | af =+
DO5+ 28
ALRM L—
| 15K0 = > :‘ - 5{
LT DO6+ 16
° 15KQ - N
K] DO6 15 ) — 5
A phase OA 21
differential signal JOA 29 g
B phase :iT?
differential signal
Encoder /OB 23 j]
pulse it Zpthalse_ | 0oz 13
Output Irerential signal /Oz 24 :<( l—
Z phase signal ¢ OCZ 44
(open-collector)g¢——  GND 19

Max. output current 3A
Voltage 50V

Po O—2———
D Regenerative
resistor
C Q-———- 1
U Red
v Whit Power supply
W Black T —
@ Green 24y EMGS BRléF _% Brake
CN2 Encoder
4 T+ Blue
5 T- Eél‘:iﬁ‘ Blue&Black
Reserved = =
[REERES) - s d/; - éG Twisted pair or
8 +5V eWh'te twisted-shield
6 7 GND B\ack/:alick cable
! &White
CN3
6 RS485-
5 | RS485+
4 | RS232_RX
3 -
2 | RS232_TX
1 GND
CN5
1 MON1 C 10K Q) Twisted pair or
2 GND twisted-shield
3 | MON2 Y )—D—,lom cavle
SG
Please note:

*1. Please refer to C9 ~ C12 wiring
diagrams (SINK / SOURCE mode) in
section 3.3.3.

*2. The servo drive provides built-in
regenerative resistor.

*3.  The brake coil has no polarity.
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Chapter 4 Panel Display and

Operation

This chapter details the panel status and operation of ADSA-B2 series servo drive.

4.1 Panel Description

Charge LED LCD Display

SHIFT Key

AneLTa SET Key

MODE Key

UP / DOWN Key

Name Function

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

Charge LED = The Charge LED lights to indicate the power is applied to the circuit.

Display

MODE Key. Pressing MODE key can enter or exit different parameter
MODE Key groups, and switch among Monitor mode, Parameter mode and Alarm
Mode.

SHIFT Key. Pressing SHIFT key can scrolls through parameter groups.
After a parameter is selected and its value displayed, pressing SHIFT

SHIFT Key key can move the cursor to the left and then change parameter settings
(blinking digits) by using arrow keys.
UP and DOWN arrow Key. Pressing the UP and DOWN arrow key can
UP and DOWN ) )
Key scroll through gnd change monitor codes, parameter groups and various
parameter settings.
SET Key. Pressing the SET key can display and save the parameter
SET Key groups, the various parameter settings. In monitor mode, pressing SET

key can switch decimal or hexadecimal display. In parameter mode,
pressing SET key can enter into parameter setting mode.
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4.2 Parameter Setting Procedure

Fault Mode Monitor Mode Parameter Mode -E,JJ!
] ‘4_ l I
s =L =L =L o< o<
Monitor Basic Extension Communication Diagnosis
Falit Gode. Monitor: Status ] [ Parameters [ Parameters [ Parameters [ Parameters [ Parameters

| e ——— o |

o< - I Y B P2-0! Pe-0 B

| v | mEm GE W GER W

4

(<18 to switch high/ |

+ |
low byte ; Y =5 |

B | = to display setting'value
[k rr- to switch H ! m 1
I

hexadecimal/ '

H '
decimal format } il
i : U LL:J-O'-
'

1
H '
4 | i !
|
| [ ,n;' to save setting value
]
; .
T I
1 I

(1) When the servo drive connects to the power, the display will show the monitor variable
for about one second, and then enter into the Monitor Mode.

(2) Press the MODE Key can switch mode from Parameter Mode — Monitor Mode —
Alarm Mode. If no alarm occurs, then the Alarm Mode will be skipped.

(3) When new alarm occurs, it will switch to Alarm Display Mode in any conditions.
Pressing the MODE Key can switch to the other modes. If there is no Key to be
selected for 20 seconds, it will return to the Alarm Mode automatically.

(4) In Monitor Mode, press UP or DOWN Key can switch the monitor variable. The monitor
variable will be displayed for a second.

(5) In Parameter Mode, pressing the SHIFT Key can switch the group code. The
UP/DOWN Key can change parameter code of two bytes.

(6) In Parameter Mode, press the SET Key, the system will immediately enter into Editing
Setting Mode. The display will show the corresponded setting value of the parameter.
The UP/DOWN Key can be used to change the parameter value or press the MODE
Key to skip Editing Setting Mode and return to Parameter Mode.

(7) In Editing Setting Mode, pressing the SHIFT Key can move the blinking bit to the left.
And use the UP/DOWN Key to adjust the higher setting byte value.

(8) After adjusting the setting value, press the SET Key. It can save the parameter or
execute the command.

(9) After finish parameter setting, the display will show the end code " SAVED ; and
return to the Parameter Mode automatically.
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4.3 Status Display

4.3.1 Save Setting Display

When finishing editing parameter, press the SET Key to save the setting. The panel will
display the setting status according to the setting for a second.

Display Symbol

Description

The setting value is saved correctly. (Saved)

Read-only parameter. Write-protected. (Read-Only)

Enter the wrong password or no password has been entered.
(Locked)

Incorrect setting value or enter the reserved setting value. (Out of
Range)

No entering is allowed when it is Servo ON. (Servo On)

Parameter will be effective after the servo drive is re-powered on.
(Power On)

4.3.2 Decimal Point

Display Symbol

21Ag ybiH <
9)Ag MO«

ubig annebaN«
uoloUN4 ON <

Description

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

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

4.3.3 Alarm Message

Display Symbol

Description

When there is an error of the drive, it will show ‘AL’ as the alarm
sign and ‘nnn’ as the alarm code. For further explanation, please
refer to Chapter 7, P0-01, parameter description, or Chapter 9,
Troubleshooting.
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4.3.4 Positive and Negative Sign Setting

Display Symbol

Description

When entering into the Editing Setting Mode, pressing UP /

(The carry value is blinking at the moment.)

DOWN Key can increase or decrease the displayed content.
The SHIFT Key can change the desired adjusted carry value.

Pressing the SHIFT Key for two seconds can switch the positive

(+) and negative (-) sign. If the parameter is over the range after
switching the positive or negative sign, then it cannot be
switched.

4.3.5 Monitor Display

When the drive is applied to the power, the display will show the monitor displayed symbol
for a second, and then enter into the Monitor Mode. In Monitor Mode, the UP / DOWN Key
can change the desired monitor variable. Or, the user can directly change parameter PO-
02 to set the monitor code. When the power is applied, it will display ASDB2 first. When
the value of P0-02 is 4, it will display the pulse number of pulse command.

P0-02 Monitor Displayed

Setting Symbol Description Unit

Motor feedback pulse number (after the .

0 m scaling of electronic gear ratio) (User unit) [user unit]
Input pulse number of pulse command

1 m (after the scaling of electronic gear ratio) [user unit]
(User unit)
The difference of error pulse number

2 m between control command pulse and [user unit]
feedback pulse number (User unit)
Motor feedback pulse number (encoder

3 m unit, 1600000 pulse/rev) [pulse]
Input pulse number of pulse command

4 m (before the scaling of electronic gear ratio) [pulse]
(encoder unit)
Error pulse number (after the scaling of

> m electronic gear ratio) (encoder unit) [pulse]

6 m Input frequency of pulse command [Kpps]

7 m Motor speed [r/min]

8 m Speed input command [Volt]

9 m Speed input command [r/min]
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P0-02 Monitor Displayed
Setting Symbol

10 m Torque input command [Volt]
11 m Torgque input command [%]
12 m Average load [%]
13 m Peak load [%0]
14 m Main circuit voltage [Volt]

Load / Motor Inertia Ratio

15 m (Please note that if the display is 130, [0.1times]

it indicates that the actual inertia is 13.0)

16 m IGBT temperature [°C]
Resonance frequency (Low byte is the

17 m first resonance and high byte is the [Hz]

second one)

m The absolute pulse number of encoder

18 050005000 O 50005000 0 Z phase equals to the homing value, 0. i
gh i It will be +5000 or -5000 pulse when

rotating in forward or reverse direction.

Description Unit

Z Z Z
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The following table lists the display examples of monitor value:

Example of the Displayed Status Description

Value
m If the value is 1234, it displays 01234 (shows in
(Dec.) decimal format).
16-bit  |f the value is 0x1234, it displays 1234 (shows in
M(Hex.) hexadecimal format; the first digit does not show
any).
|12 345 . If the value is 1234567890, the display of the high

byte is 1234.5 and displays 67890 as the low byte

M(Dec. Low) (shows in decimal format).

32-bit

EEERL - 1igh If the value is 0x12345678, the display of the high
' byte is h1234 and displays L5678 as the low byte

m(Hex. Low) (shows in hexadecimal format).

Negative display. If the value is -12345, it displays

m 1.2.345 (only shows in decimal format; there is no
positive or negative sign for hexadecimal format display).

Note: 1. Dec means it is displayed in decimal format. Hex means it is displayed in
hexadecimal format.
2. The above display methods can be applied in Monitor Mode and Editing
Setting Mode.
3. When all monitor variables is 32 bits, high / low bit and the display

(Dec/Hex) can be switched. According to the definition in Chapter 7, each
parameter only supports one displaying method and cannot be switched.
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4.4 General Function

4.4.1 Operation of Fault Code Display

When it is in Parameter Mode, select P4-00~P4-04 and press the SET Key,
the corresponding fault record will be shown.

m—yw the most recent fault record
A

m—>m the second most recent fault record

r- m—pm the third most recent fault record
m—bm the fourth most recent fault record

m—>m the fifth most recent fault record

(]

.
w
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4.4.2 JOG Mode

When it is in Parameter Mode, select P4-05 and follow the setting method below for JOG
operation.
(1) Pressthe SET Key to display the speed value of JOG. The default value is 20 r/min.

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

(3) Press the SET Key to display JOG and enter JOG mode.

(4) Whenitis in JOG Mode, press UP or DOWN Key to enable the servo motor in forward
or reverse direction. The servo motor stops running as soon as the user stops
pressing the key. JOG operation is working only when it is Servo ON.

44
(N}

I c

l‘l_l

-« REEE
C
C I

JRE

'.
C
o

v
v

P(CCW) N(CW)




ASDA-B2 Chapter 4 Panel Display and Operation

4.4.3 Force DO Output

Enter into the Output Diagnosis Mode by the following settings. Set P2-08 to 406 and
enable the function of force DO output. Then, set the force DO output by binary method via
P4-06. When the setting value is 2, DO2 will be forced to enable. When the setting value is
5, DO1 and DO3 will be forced to enable. No data is retained in this mode. It returns to the
normal DO mode when re-power on the drive or set P2-08 to 400.

Force DO1 to be ON m <+

Force DO2 to be ON m
Force DO3 to be ON m

Force DO5 to be ON m
Force DOG6 to be ON m

DO1
Force DO2 to be ON m +—

DO3

Note: P4-06 is displayed in hexadecimal format. Therefore, it will not show the fifth O.
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4.4.4 Digital Input Diagnosis Operation

Enter into the Digital Input Diagnosis Mode by the following setting methods. When the
external output signal DI1 ~ DI9 is ON, the corresponding signal will be shown on the
panel. It is displayed by bit. When it shows bit, it means it is ON.

For example, if it shows 1E1, E is in hexadecimal format, it will be 1100 when it transfers
to binary format. Then, DI6 ~ DI8 is ON.

m (Display: Hexadecimal)

N

1 1110, 00Q 1]« Binary system

DI DI DI DI DI DI DI DI DI g
9 8 7 6 5 4 3 21

Digital Inputs

(Hexadecimal Display)

4.4.5 Digital Output Diagnosis Operation

Enter into the Digital Output Diagnosis Mode by the following setting methods. The output
signal DO1 ~ DOG6 is ON and the corresponding signal will be shown on the panel. It is
displayed by bit. When it shows bit, it means it is ON.

For example, if it shows 3F, F is in hexadecimal format, it will be 1111 when it transfers to
binary format. Then, DO1 ~ DO4 is ON.

m (Display: Hexadecimal)

0011 1111+ Binary System

DODO  DODODODO ¢—— Diqi
B 5 4 3 5 1 Digital Outputs

(Hexadecimal Display)
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Chapter 5 Trial Operation and

Tuning

This chapter is divided into two parts to describe the trial operation. The first one is the
inspection without load and another one is the inspection with load. For safety reasons,
please conduct the first inspection.

5.1 Inspection without Load

Please remove the load of the servo motor, including coupling on the shaft and
accessories so as to avoid any damage on servo drive or mechanism. This is aiming to
avoid the falling off of the disassembled parts of the motor shaft and indirectly causing the
personnel injury or equipment damage during operation. Running the motor without load, if
the servo motor can run during normal operation, then it can connect to load for operation.

Caution: Please operate the servo motor without load first. If the servo motor runs

normally, connect the load afterwards in order to avoid any danger.

Please check the following items before operation.

B Check if there is any obvious damage shown on its appearance.

B The splicing parts of the wiring terminal should be isolated.

B Make sure the wiring is correct so as to avoid the damage or
any abnormity.

B Check if the electric conductivity objects including sheet metal
(such as screws) or inflammable objects are not inside the

servo drive.
Inspection before  m  Check if the control switch is in OFF status.
operation B Do not place the servo drive or external regenerative resistor on
(has not applied to inflammable objects.

the power yet) B To avoid the electromagnetic brake losing efficacy, please
check if stop function and circuit break function can work
normally.

B If the peripheral devices are interfered by the electronic
instruments, please reduce electromagnetic interference with
devices.

B Please make sure the external voltage level of the servo drive is
correct.
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Inspection before

running the servo

drive

(has already applied

to the power)

The encoder cable should avoid excessive stress. When the
motor is running, make sure the cable is not frayed or over
extended.

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

Make sure the setting of the parameters is correct. Different
machinery has different characteristic, please adjust the
parameter according to the characteristic of each machinery.
Please reset the parameter when the servo drive is in SERVO
OFF status, or it may cause malfunction.

When the relay is operating, make sure it can work properly.
Check if the power indicator and LED display works normally.
PWM is used to control 7.5 kW. Thus, when the temperature is

lower than 40°C, the fan does not work.
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5.2 Applying Power to the Servo Drive

Please follow the instructions below.
A. Make sure the wiring between the motor and servo drive is correct.

(1) U, V, W and FG have to connect to cable red, white, black and green respectively.
If the wiring is incorrect, the motor cannot work normally. The ground wire FG of the
motor must be connected to the ground terminal of the servo drive. Please refer to
Chapter 3.1 for wiring.

(2) The encoder cable of the motor has correctly connected to CN2: If users only desire
to execute JOG function, it is unnecessary to connect CN1 and CN3 (Please refer
to Chapter 5.3). Refer to Chapter 3.1 and 3.4 for the wiring of CN2.

Caution: Do not connect the power terminal (R, S, T) to the output terminal (U, V, W) of

the servo drive. Or it might damage the servo drive.

B. Power circuit of the servo drive

Apply power to the servo drive. Please refer to Chapter 3.1.3 for power wiring.

C. Power On
Power of the servo drive: including control circuit (L1c, L2c) and main circuit (R, S, T)
power. When the power is on, the display of the servo drive will be:

o
{1y )

The digital input (D16 ~ DI8) of the default value is the signal of reverse limit error (NL),
forward limit error (PL) and emergency stop (EMGS), if not using the default setting of
DI6 ~ DI8, adjusting the setting of P2-15 ~ P2-17 is a must. Parameters could be set to
0 (disable this DI function) or modified to another function.

From the last setting, the servo drive status displays parameter P0-02 setting as the
motor speed (06), then the screen display will be:

qp-_J

%

If the screen displays no text, please check if the voltage of the control circuit terminal
(L1c and L2c) is over low.
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ASDA-B2

(1)

(2)

3)

When the screen displays:

oo

| «—

':-
'

]
(M

i

Warning of overvoltage:

It means the voltage input by the main circuit is higher than the rated voltage or
power input error (incorrect power system).

Corrective actions:

B Use the voltmeter to measure if the input voltage from the main circuit is within
the range of rated voltage value.

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

When the screen displays:

| —

0

Warning of encoder error:

Check if the motor encoder is securely connected or the wiring is correct.
Corrective actions:

B Check if the wiring is the same as the instruction of the user manual.
B Check the encoder connector.
B Check if the wiring is loose.

B Encoder is damaged.

When the screen displays:

| «—

Warning of emergency stop:
Please check if any of the digital input DI1 ~ DI9 is set to emergency stop (EMGS).
Corrective actions:

B [f not desire to set emergency stop (EMGS) as one of the digital input,

make sure no digital input is set to emergency stop (EMGS) among DI1 ~ DI9.
(That is to say none of the parameters, P2-10 ~ P2-17 and P2-36 is set to 21.)
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(4)

(5)

m |f the function of emergency stop (EMGS) is needed and this DI is set as
normally close (function code: 0x0021), please make sure this DI is always
normally close. If not, please set this DI as normally open (function code:
0x0121).

When the screen displays:

SPEEQ

2
==
o «—

Warning of negative limit error:

Please check if any of the digital input DI1 ~ DI9 is set to negative limit (NL) and
that DI is ON.

Corrective actions:

B If not desire to set negative limit (NL) as one of the digital input, make sure no
digital input is set to negative limit (NL) among DI1 ~ DI9. (That is to say none
of the parameters, P2-10 ~ P2-17 and P2-36 is set to 22.)

B [f the function of negative limit (NL) is needed and this DI is set as normally
close (function code: 0x0022), please make sure this DI is always normally
close. If not, please set this DI as normally open (function code: 0x0122).

When the screen displays:

Warning of positive limit error:

Please check if any of the digital input DI1~DI9 is set positive limit (PL) and that DI
is ON.

Corrective actions:

B [f not desire to set positive limit (PL) as one of the digital input, make sure no
digital input is set to positive limit (PL) among DI1 ~ DI9. (That is to say none
of the parameters, P2-10 ~ P2-17 and P2-36 is set to 23.)

B If the function of positive limit (PL) is needed and this DI is set as normally
close (function code: 0x0023), please make sure this DI is always normally
close. If not, please set this DI as normally open (function code: 0x0123).
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(6)

(7)

When the screen displays:

-
o

Warning of over current:
Corrective actions:

B Check the connection between the motor and servo drive.
B Check if the conducting wire is short circuited.

Exclude short circuit and avoid metal conductors being exposed.

When the screen displays:

-
SR

Warning of under voltage:
Corrective actions:

B Check if the wiring of main circuit input voltage is correct.
B Use voltmeter to measure if the main circuit voltage is normal.
B Use voltmeter to measure if the power system complies with the specification.

Note: During the process of power on or servo on, if an alarm occurs or shows any
abnormal display, please contact the distributors.
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5.3 JOG Trial Run without Load

It is very convenient to test the motor and servo drive with the method of JOG trial run
without load since the extra wiring is unnecessary. For safety reasons, it is recommended
to set JOG at low speed. Please see the following descriptions.

STEP 1: Use software setting to Servo ON. Set parameter P2-30 to 1. This setting is to
force the servo ON through software.

STEP 2: Set P4-05 as JOG speed (Unit: [r/min]). After setting the desired JOG speed,
press the SET Key, the servo drive will enter JOG mode.

STEP 3: Press the MODE Key to exist JOG mode.

A
/

e ——————

, changed via P1-01.
{

i MODE A

Exit

JOG Mode
f - )
I The definition of forward and reverse direction |
l A lv “““ ~ has nothing to do with the actual operation !
Motor runs in Motor runs in | dlrecthn of Fhe motor. :
forward direction  reverse direction 1 Operation direction of the motor can be |
|
|
]

Motor runs in
forward direction

Speed 0

Motor stops
Motor runs in
reverse direction

Press A Release Press ¥

If the motor does not run, please check if the wiring between UVW and encoder cable is correct.
If the motor run abnormally, please check if the UVW phase sequence is correct.
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5.4 Trial Run without Load (Speed Mode)

Before the trial run without load, firmly secure the motor base so as to avoid the danger
cause by the reaction of motor operation.

STEP 1:

Set the control mode of the servo drive to speed mode. Set P1-01 to 2. Then, re-power on
the servo drive.

STEP 2:

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

Digital Input Szt?i'ﬁ;'\?;?&e Symbol Function Description CN1 PIN No.
DIl P2-10 = 101 SON Servo On DI1-=9
DI2 P2-11 =109 TRQLM Torque limit DI2- =10
DI3 P2-12 =114 SPDO Speed command selection DI3- =34
Dl4 P2-13 =115 SPD1 Speed command selection DI4- =8
DI5 P2-14 = 102 ARST Alarm reset DI5- =33
DI6 P2-15=0 Disabled Invalid DI function -
DI7 P2-16 =0 Disabled Invalid DI function -
DI8 P2-17=0 Disabled Invalid DI function -
DI9 P2-36 =0 Disabled Invalid DI function -

The above table disables the function of negative limit (DI6), positive limit (DI7) and
emergency stop (DI8). Thus, the value of parameter P2-15 ~ P2-17 and P2-36 is set to O
(Disabled). The digital input of Delta’s servo drive can be programmed by users. When
programming digital input, please refer to the description of DI code.

The default setting includes the function of negative limit, positive limit and emergency
stop, therefore, after the setting is completed, if there is any alarm occurs, please re-power
on the servo drive or switch ON DI5 to clear the alarm. Please refer to Chapter 5.2.
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The speed command selection is determined by SPDO and SPD1. See the table below.

DI signal of CN1

Speed
Command No. SPD1
S1 0
S2 0
S3
S4 1

SPDO

0

o

Command Source

External analog
command

Register parameter

Content

Voltage between
V-REF and GND

P1-09
P1-10
P1-11

Range

-10V ~ +10V

-60000 ~ +60000
-60000 ~ +60000
-60000 ~ +60000

0: means DI is OFF; 1: means DIl is ON

Register parameter

The parameter setting range is from -50000 to 50000.

Setting speed = Setting value x unit (0.1 r/min).
For example: P1-09 = +30000; Setting speed = +30000 x 0.1 r/min = +3000 r/min

Command setting of speed register

P1-09 is set to 30000
P1-10 is set to 1000
P1-11 is set to -30000

STEP 3:

Input command

+

Rotation direction

CwW
CCW

(1) Users switch ON DI1 and Servo ON.

(2) Both DI3 (SPDO0) and DI4 (SPD1), the speed command, are OFF, which means it
currently executes S1 command. The motor rotates according to analog voltage

command.

(3) When DI3 (SPDO0) is ON, it means it currently executes S2 command (3000 r/min).
The speed is 3000 r/min at the moment.

(4) When D14 (SPD1) is ON, it means it currently executes S3 command (100 r/min).
The speed is 100 r/min.

(5) When both DI3 (SPDO0) and DI4 (SPD1) are ON, it means S4 command (-3000 r/min)
is executed at the moment. The speed is -3000 r/min.

(6) Step (3), (4), and (5) can be repeatedly executed.

(7) If users desire to stop the motor, switch OFF DI1 (Servo OFF).
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5.5 Tuning Procedure

Estimate the ratio of Load Inertia to Servo Motor Inertia;: JOG Mode

Tuning Procedure Display
1. After completing wiring, when applying to the power, the servo o1
drive will display: LI L
2. Press the MODE Key to select the mode of parameter function. I:'B-BD
3. Press the SHIFT Key twice to select the mode of parameter group. P2-00
4. Press the UP Key to select parameter P2-17. F'E'- n
5. Press the SET Key to display parameter value, which is shown as T
the content on the right. _ !
6. Pressthe SHIFT Key twice, then press the UP Key and then press 13 1
the SET Key. 1
7. Press the UP Key to select parameter P2-30. PE‘- EIB
8. Press the SET Key to display the parameter value. ')
9. Press the UP Key and select the parameter value 1. }
10. Then, the servo drive is ON and will show: B
11. Press the MODE Key and then press the DOWN Key for three Tl
times to select the value of inertia ratio. J
12. The panel displays the current value of inertia ratio (default value). ”:}
13. Press the MODE Key to select the mode of parameter function. H2-30
14. Press the SHIFT Key twice to select the mode of parameter group. P'—}-BD
15. Press the UP Key twice to select parameter P4-05. F"—I-::I'E,
16. Press the SET Key to show the content, which is 20 r/min at JOG l:'ﬂ
speed. Press the UP or DOWN Key to increase or decrease the lL -
JOG speed. Press the SHIFT Key to move to the next digit of the TRIE
left. oy
17. Set the desired JOG speed and press the SET Key which is shown

as the figure on the right. =

18. Press the UP Key to rotate the motor in forward direction while press the DOWN Key
the motor will rotate in reverse direction.

19. Execute JOG operation at low speed first. With the constant speed, if the motor
operates smoothly in forward and reverse direction, users can execute JOG operation
at higher speed.

5-10



ASDA-B2

Chapter 5 Trial Operation and Tuning

Tuning Procedure

Display

20. In P4-05, the servo drive cannot display inertia ratio. Please press the MODE Key

twice to view the value of inertia ratio. If users desire to execute JOG operation again,
press the MODE Key, and then press the SET Key twice. Observe the panel display

to see if the load inertia ratio remains at the same value after acceleration and

deceleration.

5.5.1 Flowchart of Tuning Procedure

Trial run without load
is OK.

No

New model?

Yes

Exit the control of master.
Use the servo drive to perform trial
run and estimate the inertia ratio

| ! }

Semi-auto

Auto mode
mode

Manual mode

A 4

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

A 4

Use the selected gain tuning mode
to enhance the performance.

If the estimation of inertia ratio is

incorrect, it cannot obtain the best

performance of tuning.

Resonance can be suppressed

by P2-23 and P2-24.
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5.5.2 Inertia Estimation Flowchart (with Mechanism)

Turn Off the power of servo drive.

}

Connect the motor to the
mechanism.

l

Turn On the power of servo drive.

l

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

}

Set P2-32 to 0 in manual mode.

rle
)

Set P2-30 to 1.

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

system
ibrates?

Enter P4-05, JOG mode.

l

Set JOG speed at 20r/min.

l

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

it operate
smoothly at
stant spee

Check the
mechanism.

Increase JOG speed which is
>200r/min.

Alternately accelerate and
decelerate the mechanical
system.

View the panel display to see if the inertia ratio remains the same after
alternately accelerate and decelerate. Then, select the tuning method
according to the inertia ratio.

Note: Users cannot view inertia ratio in JOG mode. Please press the
MODE Key twice. If users desire to perform JOG operation, press the
MODE Key, and then press the SET Key twice.
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5.5.3 Flowchart of Auto Tuning

Set P2-32 to 1 (auto mode, continuous tuning)

Continue to estimate the system inertia. Automatically save the value in P1-37 every
30 minutes and refer the stiffness and bandwidth setting of P2-31.

P2-31 Stiffness setting in auto tuning mode (The default value is 80)
In auto and semi-auto mode, the bandwidth setting of speed circuit is:
1 ~ 50 Hz: low-stiffness, low-response

51 ~ 250 Hz: medium-stiffness, medium-response

251 ~ 850 Hz: high-stiffness, high-response

Stiffness setting in auto tuning mode: the bigger the value is, the stronger the stiffness will
be.

Adjust the value of P2-31: Increase the value of P2-31 to increase stiffness or decrease to
reduce the noise. Continue to tune until the performance is satisfied. Then, tuning is
completed.

Servo off. Set P2-32 to 1. Then, Servo on.

l

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

Y

Alternately accelerate and
decelerate.

1. Decrease the value of P2-31 to reduce the
noise.

2. If not decrease the value of P2-31, then
adjust the value of P2-23 and P2-24 to
suppress the resonance.

Tuning
completed.

Increase the value of P2-31
to increase the response and
stiffness.
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5.5.4 Flowchart of Semi-Auto Tuning

Set P2-32 to 2 (semi-auto mode, non-continuous tuning)

After tuning for a while and wait until the system inertia is stable, it stops estimating.

The estimated inertia ratio will be saved to P1-37. When switching mode from manual or
auto to semi auto, the system starts tuning again. During the process of estimation,

the system will refer the stiffness and bandwidth setting of P2-31.

P2-31 Response setting in auto mode (The default value is 80)

In auto and semi-auto mode, the bandwidth setting of speed circuit is:
1 ~ 50 Hz: low-stiffness, low-response

51 ~ 250 Hz: medium-stiffness, medium-response

251 ~ 850 Hz: high-stiffness, high-response

Response setting in semi-auto tuning mode: the bigger the value is, the better the
response will be.

Adjust the value of P2-31: Increase the value of P2-31 to increase the response or
decrease to reduce the noise. Continue to tune until the performance is satisfied.
Then, tuning is completed.

Servo off. Set P2-32 to 1. Then, Servo on again.

}

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

A
The servo drive issues the

command of alternately -
acceleration/deceleration.

1. Decrease the value of P2-31 to reduce the
noise.

2. If not desire to decrease the value of P2-
31, the value of P2-23 and P2-24 can be
used to suppress the resonance as well.

The value of inertia ratio is
stable. Check if P2-33 bit0 is
1*

Yes

Satisfactory
performance?

Yes
completed.
Note: 1. When bitO of P2-33 is set to 1, it means the inertia estimation in semi-auto

mode is completed. The result can be accessed by P1-37.

2. If the value of P2-33 bit O is cleared to 0, the system will start to estimate
again.

Increase the value of P2-31
to increase response and
stiffness.
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5.5.5 Limit of Inertia Ratio

Acceleration / Deceleration time of reaching 2000 r/min should be less than 1 second.

The speed in forward and reverse direction should be higher than 200 r/min.

The load inertia should be under 100 times of motor inertia.

The change of external force of inertia ratio cannot be too severe.

In auto mode, the inertia value will be saved to P1-37 every 30 minutes; while in semi-auto

mode, the inertia value will be saved to P1-37 only until the system inertia is stable and
stops the estimation of load inertia.

Servo off. Set P2-32 to 2. Then, Servo on again.

h 4

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

A4
The servo drive issues the
command of alternately  |«—
acceleration/deceleration.

A 4

1. Decrease the value of P2-31 to reduce the
noise.

2. If not desire to decrease the value of P2-
31, value of P2-23 and P2-24 can be used to
suppress the resonance as well.

he inertia ratio shown on
the panel is stable.

afisfacto

a No Increase the value of P2-31
performance

to increase response and
stiffness.

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

Yes

y
Tuning
completed.
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NO Motor alternately rotates
__High-frequency: in forward and reverse
resonance? direction.
Motor alternately rotates
in forward and reverse v
direction.
K
) YES
YES High-frequency >  SetP2-47t01.
resonance?
Note 2
Suppress resonance by
P2-44 and P2-46. NO
NO
K 4
4
e NO YES NO
P2-47 is setto 0. Set P2-44 to 32; Repeatedly set
Remains the value of ‘—'<Set p2-46t032. € P2-47 to 1 for < No resonance?
P2-43 and P2-45. Note 1. over 3 times.
YES ves [¢
v

i Set P2-47 t0 0.
It is suggested to reduce

the speed bandwidth.

A

Tuning
» completed

Note:

1. Parameter P2-44 and P2-46 are the setting value of resonance suppression. If the
value has been set to the maximum (32dB), and still cannot suppress the resonance,
please reduce the speed bandwidth. After setting P2-47, users can check the value of
P2-44 and P2-46. If the value of P2-44 is not 0, it means the resonance frequency
exists in the system. Then, users can access P2-43 to see the resonance frequency
(Hz). When there is another resonance frequency, the information will be shown in
P2-43 and P2-44 as well as P2-45 and p2-46.

2. If resonance still exists, repeatedly set P2-47 to 1 for 3 times and manually adjust the
setting of resonance.
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5.5.6 Mechanical Resonance Suppression Method

Three groups of Notch filter are provided to suppress mechanical resonance.
Two of them can be set to the auto resonance suppression and manual adjustment.

The procedure of manually suppress the resonance is as the followings:

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

\ 4

The servo drive issues the command of
alternately accelerate / decelerate.

\ 4

Save the value of resonance
YES frequency to P2-23 and set

High-frequency resonance? >————— P2-24 to 4.

. R

NO —

No resonance?

A
-

Increase the value
of P2-24.

»
Ll

YES

\ 4

Tuning
completed
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5.5.7 Tuning Modes and Parameters
Tuning Mode  P2-32 SUIO-SE User-defined Parameter I.nertla
Parameter Adjustment
P1-37 (Inertia ratio of the motor)
P2-00 (Position control gain)
0 P2-04 (Speed control gain)
Manual Mode  (Default N/A P2-06 (Speed integral The vglue
setting) compensation) remains
P2-25 (Low-pass filter of
resonance suppression)
P2-26 (Anti-interference gain)
P1-37
P2-00 .
Auto Mode P2-04  p2-31Frequency response of Continuous
) o tuning (update
(Continuous 1 P2-06 speed loop setting in auto . .
estimation) p2-25 mode (response level) the Inertia every
) 30 minutes)
P2-26
P2-49
P1-37
P2-00 Non-continuous
Semi-Auto p2-04 P2-31Frequency response of tuning (stop
Mode (Non- speed loop setting in updating the
: 2 P2-06 : L
continuous semi-auto mode inertia after
estimation) P2-25 (response level) operating for a
pP2-26 while)
P2-49

When switching mode from auto mode 1 to manual mode 0, the value of P2-00, P2-04,

P2-06, P2-25, P2-26, and P2-49 will be modified to the one in auto mode.

When switching mode from semi-auto mode 2 to manual mode 0, the value of P2-00,
P2-04, P2-06, P2-25, P2-26, and P2-49 will be modified to the one in semi-auto mode.
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5.5.8 Tuning in Manual Mode

The selection of position / speed response frequency should be determined by the
machinary stiffness and application. General speaking, the high-frequency machinary or
the one requries precise processing needs the higher response frequency. However, it
might easily cause the resonance. And the stronger stiffness machinary is needed to avoid
the resonance. When using the unknown resonse frequency machinary, users could
gradually increase the gain setting value to increase the resonse frequency. Then,
decrease the gain setting value until the resonance exists. The followings are the related
descriptions of gain adjustment.:

B Position control gain (KPP, parameter P2-00)

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

Position Loop Frequency Response (Hz) = %

B Speed control gain (KVP, parameter P2-04)

This parameter determines the response of speed loop. The bigger KVP value will
cause the higher response frequency of speed loop and better following error.
However, if the value is set too big, it would easily cause machinery resonance.

The response frequency of speed loop must be 4~6 times higher than the response
frequency of position loop. Otherwise, the machinery might vibrate or overshoot when
positioning. The calculation of speed loop frequency response is as the following:

Speed Loop Frequency Response fv = (Kz\:tl:’)X[(1 (+1P+1J-I?/TJ/I\1I()))]HZ JM: Motor Inertia
JL: Load Inertia

P1-37: 0.1 times
When P1-37 (estimation or setting) equals the real inertia ratio (JL/JM), the real

_ KVvP

. = Hz
speed loop frequency response will be: 27T

B Speed integral compensation (KVI, parameter P2-06)

The higher the KVI value is, the better capability of eliminating the deviation will be.
However, if the value is set too big, it might easily cause the vibration of machinery.
It is suggested to set the value as the following:

KVI (Parameter P2-06) < 1.5 x Speed Loop Frequency Response
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B Low-pass filter of resonance suppression (NLP, parameter P2-25)

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

It is suggested to set the value as the following:

y 10000
NLF {ParamsterF2-25) s 6 x Speed Loop Frequency Response (Hz)

B Anti-interference gain (DST, parameter P2-26)

This parameter is used to strengthen the ability of resisting external force and
gradually eliminate overshoot during acceleration / deceleration. Its default value is 0.
It is suggested not to adjust the value in manual mode, unless it is for fine-tuning.

B Position feed forward gain (PFG, parameter P2-02)

It can reduce the position error and shorten the settling time. However, if the value is

set too big, it might cause overshoot. If the setting of e-gear ratio is bigger than 10,
it might cause the noise as well.
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Operation

6.1 Selection of Operation Mode

Three basic operation modes are provided in this servo drive, position, speed and torque.
Users can use single mode (only in one-mode control) and dual mode to control.
The following table lists all operation mode and description.

Mode Name

Position mode
(Terminal input)

Speed Mode

_ Speed mode
Single (No analog input)
Mode

Torque mode

Torque mode
(No analog input)

Short  Setting
Name  Code

PT 00
S 02
Sz 04
T 03
Tz 05

Description

The servo drive receives position command
and commands the motor to the target
position. The position command is input via
terminal block and receives pulse signal.

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

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

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

The servo drive receives torque command
and commands the motor to the target
torque. The torque command can be issued
by register (3 sets of registers in total) and
cannot be issued by the external terminal
block. DI signal is used to select the
command source.
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Mode Name  Short Name Setting Code Description
PT-S 06 Switch the mode of PT and S via DI signal.
PT-T 07 Switch the mode of PT and T via DI signal.
Dual Mode S-T 0A Switch the mode of S and T via DI signal.
Reserved 0B Reserved
Reserved 0C Reserved

The steps of changing mode:

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

(2) Using parameter P1-01. (Refer to Chapter 7).
(3) After the setting is completed, cut the power off and restart the drive again.

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

Position mode is used in precise positioning applications, such as industrial machinery.
The directional command pulse input can control the rotation angle of the motor with
external pulses. The servo motor accepts pulse inputs up to 4 Mpps. In the position
closed-loop system, speed mode is mainly used with the gain type position controller and
forward compensation added externally. At the same time, like the Speed mode, two
operating modes (manual and automatic) are provided for selection. This chapter
introduces the processing of the gain type position controller, forward compensation, and
position command.

6.2.1 Position Command in PT Mode

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

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

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.2.1

Default:iOx2

Control
Mode:

Unit:
Range:i0 ~ 1142
Data Size:{16-bit

Display
Format:

PT

Hexadecimal

Settings:

—epulsze type
—— e filter width
* logic type

p external pulse input source

* not in use
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m  Pulse Type
0: AB phase pulse (4x)
1: Clockwise (CW) and Counterclockwise (CCW) pulse
2: Pulse + symbol

Other settings: reserved

m  Filter Width

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

Settin Minimum Pulse Width Settin Minimum Pulse Width
Valueg (Low-speed Filter Valueg (High-speed Filter
Frequency Mot 1) Frequency Mote 1)
0 600 ns (0.83 Mpps) 0 150 ns (3.33 Mpps)
1 2.4 us (208 Kpps) 1 600 ns (0.83 Mpps)
2 4.8 ps (104 Kpps) 2 1.2 ys (416 Kpps)
3 9.6 ps (52 Kpps) 3 2.4 us (208 Kpps)
4 No Filter Function 4 No Filter Function
<‘150‘n:50ns ‘150ns<‘150‘ns
Pulse Input [ Pulse Input ___| I
s BTy
o —
o L
filtered signal L filtered signal __ o L
When this pulse frequency is less than When this pulse frequency is less than
150 ns, this signal will be regarded as a 150 ns, this signal will be regarded as a
low-level pulse and two input pulses will high-level pulse and two input pulses will
be regarded as one input pulse. be regarded as one input pulse.
>150 ns
>150 ns
———

When the pulse frequencies of high-level duty
and low-level duty both are greater than 150 ns,
the signal will not be filtered (that is, the pulse
command will pass through).

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

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

Logic  Pulse Type

o AB Phase
Is)) Pulse
(@]
|
0 o
=
‘n
§  Clockwise

and Counter-
clockwise Pulse

Logic = Pulse Type

(O]
0 22 Pulse+
§ S  Symbol

Logic Pulse Type

Pulse +
Symbol

o
Positive Logic

(43)
Pulse
(41)

(39)
Sign
@7

(43)
Pulse
(41)

(39)
Sign
@7

(38)
HPULSE
(36)

(42)
HSIGN
(40)

(43)
Pulse
(41)

(39)
Sign
(37)

High-speed and Low-speed Pulse Input

Forward Rotation

Pulse Phase Lead

MTH

T1

T1:T1

(43)
Pulse
(41)

Reverse Rotation

Pulse Phase Lag

1TH

(39)
Sign
(37)

TH

4
A
A
Y
4

T1

T1|T1:T1|T1 T1

T3

T2:T2i{T2:T2

—
N
_|
N

High-speed Pulse Input

Forward Rotation

Sign = high

T4

T5{T6:T5: T6 i T5 :

T4

TH

(38)
HPULSE

Reverse Rotation

(36)

(42)
HSIGN

T4 (T5 T6iT5 T6T5 T4

Sign = low

TH

Dt D D P Pe— —>

(40)

Low-speed Pulse Input

Forward Rotation

Sign = low

T4

T5

T5

[ T6 | T5

> —>

T4

(43)
Pulse
(41)

(39)
Sign
@7

Reverse Rotation
Sign = high

TH

“— —

T4

T5:T6iT5{T6{T5 | T4

Digital circuits use 0 and 1 to represent the high and low voltage levels. In positive logic,
1 represents high voltage and O represents low voltage; in negative logic, 1 represents low

voltage and 0 represents high voltage.

For example:
Positive Logic

Negative Logic
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Max. Min. time width
Pulse specification input
frequency  T1 T2 T3 T4 T5 T6
High- : .
speed D'f;?re”“a' 4Mpps 62.5ns 125ns 250ns 200ns 125ns  125ns
ignal
pulse
Low- D'g?éﬁg}'al 500 Kpps 0.5us 1us 2us 2us 1us 1us
speed 5
ulse pen
P collector 200 Kpps  1.25us 2.5us  5ps Sus | 2.5ps  2.5ps
e Max. input Voltage Forward
Pulse specification POY e
frequency specification specification
High-speed lefgrentlal 4 Mpps 5\ <25 mA
pulse Signal
Differential
Low-speed Slgnal 500 KppS 2.8V ~ 3.7V <25 mA
ulse
i Open collector 200 Kpps 24V (Max.) <25 mA

B The Source of External Pulse:
0: Low-speed optical coupler (CN1 Pin: PULSE, SIGN)

1: High-speed differential (CN1 Pin: HPULSE, HSIGN)
Position pulse can be input from these terminals, /PULSE (43), PULSE (41), HPULSE (38), /[HPULSE (36),
/SIGN (39), SIGN (37) and HSIGN (42), /HSIGN (40). It can be an open-collector circuit or line driver.

Please refer to Chapter 3.10.1 for wiring method.
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6.2.2 Control Structure of Position Mode

The basic control structure is as the following diagram:

Position
Command

Position
Command
Processing

Speed > Current > Motor
Loop Loop

Position Control >

For a better control, the pulse signal should be processed and modified through position
command unit. Structure is shown as the diagram below.

Position Command
Processing Unit

GNUMO, GNUM1

A

|
|
|
|
) |
Pulse Signal |
1% Numerator (P1-44) |
|

High speed ———* Pulse Type 2" Numerator (P2-60) Command | |
Selection > Counter » »| Selection I
Low speed ——o / P1-00 39 Numerator (P2-61) o P1-01 |
: T 4™ Numerator (P2-62) ¢ |
|
: INHIBIT Denominator (P1-45) Moving |
| Filter |
| P1-68 |
| |
| v |
I Low-pass |
I Filter |

| P1-08
- - —

—

PT mode which is shown in the figure can be selected via P1-01. It can set E-gear ratio for
the proper position resolution. Moreover, either S-curve filter or low-pass filter can be used
to smooth the command. See the description in later parts.

Pulse Command Inhibit Input Function (INHP)

Use DI to select INHP (Refer to P2-10~17, P2-36 and table 7.1 INHP (45)) before using
this function. If not, this function will be unable to use. When DI (INHP) is ON, the pulse
command will be cleared in position control mode and the motor will stop running.
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6.2.3 Electronic Gear Ratio

Related parameters:

Address: 0158H
P1-44 A GR1 |Electronic Gear Ratio (Numerator) (N1) 0159

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.2.3

Default:i16

Control
Mode:

Unit:pulse
Range:{1 ~ (226-1)
Data Size:32-bit

Display
Format:

PT

Decimal

Settings:
Please refer to P2-60 ~ P2-62 for the setting of multiple gear ratio (numerator).
Note: PT mode, the setting value can be changed when Servo ON.

Address: 015AH
P1-45A GR2 |Electronic Gear Ratio (Denominator) (M) 015BH

OperatlorT Panel/Software Communication Rela_ted Section:
Interface: Section 6.2.3

Default:i10

Control
Mode:

Unit:pulse
Range:{1 ~ (231-1)
Data Size:|32-bit

Display
Format:

Settings: If the setting is wrong, the servo motor will easily have sudden
unintended acceleration.

Please follow the rules for setting:

PT

Decimal

The setting of pulse input:

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

Range of command pulse input: 1 /50 <Nx / M < 25600 (x = 1, 2,
3,4)
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Electronic gear provides simple ratio change of travel distance. The high electronic gear

ratio would cause the position command to be the stepped command. S-curve or low-pass
filter can be used to improve the situation. When electronic gear ratio is set to 1, the motor
will turn one cycle for every 10000PUU. When electronic gear ratio is changed to 0.5, then
every two pulses from the command will be refer to one PUU of motor encoder.

For example, after setting the electronic gear ratio properly, the moving distance of the

object is 1um/pulse, which is easier to use.
WL WL: Working Load

T

o

WT: Working Table
‘ WT

Motor (Encoder Signal Output: A/B, Z)

Encoder PPR: 2500 pulse

T— Ball Screw

Pitch: 3mm

Gear Ratio Moving distance of each pulse
command
Electronic gear is 1 ~3x1000 3000
unapplied. 1 4x2500 10000
Electronic gear is 10000 _
applied. 3000 =1um

6-9



Chapter 6 Control Modes of Operation

ASDA-B2

6.2.4 Low-pass Filter

Related parameters:

P1-08

PFLT

Smooth Constant of Position Command
(Low-pass Filter)

Address: 0110H
0111H

Operation
Interface:

Panel/Software Communication

Default:

0

Control
Mode:

PT

Unit:

10 ms

Range:

0~ 1000

Data Size:

16-bit

Display
Format:

Decimal

Example:

11 =110 msec

Settings:

0: Disabled

Position

Target position f---—-ommmmaooon

PFLT

Related Section:
Section 6.2.4

Time (ms)
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6.2.5 Gain Adjustment of Position Loop

Before setting the position control unit, users have to manually (P2-32) complete the
setting of speed control unit since the speed loop is included in position loop. Then, set the
proportional gain (parameter P2-00) and feed forward gain (parameter P2-02) of position
loop. Users also can use the auto mode to set the gain of speed and position control unit
automatically.

(1) Proportional gain: Increase the gain so as to enhance the response bandwidth of
position loop.

(2) Feed forward gain: Minimize the deviation of phase delay

The position loop bandwidth cannot exceed the speed loop bandwidth. It is suggested that

fp<s—.
P 4

fv: response bandwidth of speed loop (Hz).

KPP = 2x 7 xfp.
fp: response bandwidth of position loop (Hz).

For example, the desired position bandwidth is 20 Hz &> KPP = 2xgx20= 125.

Related parameters:

- . Address: 0200H
P2-00 KPP |Position Loop Gain 0201H

OperatlorT Panel/Software Communication Rela_ted Section:
Interface: Section 6.2.5

Default:i35

Control
Mode:

Unit:irad/s
Range:i0 ~ 2047
Data Size:{16-bit

Display
Format:

PT

Decimal

Settings: When the value of position loop gain is increased, the position
response can be enhanced and the position error can be
reduced. If the value is set too big, it may easily cause vibration
and noise.

6-11



Chapter 6 Control Modes of Operation ASDA-B2

Address: 0204H
P2-02 iti '
PFG |Position Feed Forward Gain 0205H

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.2.5
Default: ;50
Control
Mode:
Unit:{%
Range: 0 ~ 100
Data Size:{16-bit
Display
Format:
Settings: If the position command is changed smoothly, increasing the gain
value can reduce the position error. If the position command is
not changed smoothly, decreasing the gain value can tackle the
problem of mechanical vibration.

PT

Decimal

Position Control

Smooth Constant of

Position Counter &

@

When the value of proportional gain, KPP is set too big, the response bandwidth of
position loop will be increased and diminish the phase margin. And the motor rotor
rotates vibrantly in forward and reverse direction at the moment. Thus, KPP has to be
decreased until the rotor stops vibrating. When the external torque interrupts, the
over-low KPP cannot meet the demand of position deviation. In this situation,
parameter P2-02 can effectively reduce the position error.

' |
' |
| Position Feed I |
: Differentiator »  Forward Gain > Position r;e;g Forward |
N [
| P2-02 P2-03 |
' |
' |
. | Position Loop + 1
Position > O > . + L
—+ ° |
Command | + i |:Gza.16no Max. lSD;iegsd Limit
: - Switching Rate of :
| Position Loop |
| Gain . o ¢
| P2-01 Gain Switching
| P2-27 | Speed
| | Command
| + |
' |
' |
' |
' |
' |
! |

» Position
Position Position

KPP Commandg\

Actual position curve

will change from (1) ( / /
to (3) following the )
increasing KPP value /

Time

Time
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6.3 Speed Mode

Speed control mode (S or Sz) is applicable in precision speed control, such as CNC
machine tools. This servo drive includes two types of command input, analog and register.
Analog command input can use external voltage to control the motor speed. There are two
methods in register input. One is used before operation. Users set different value of speed
command in three registers, and then use SPO, SP1 of CN1 DI signal for switching.
Another method is to change the value of register by communication. In order to deal with
the problem of non-continuous speed command when switching register, a complete
S-curve program is provided. In close-loop system, this servo drive adopts gain adjustment
and integrated PI controller and two modes (manual and auto) for selection.

Users can set all parameters and all auto or auxiliary function will be disabled in manual
mode. While in auto mode, it provides the function of load inertia estimation and parameter
adjustment. In auto mode, parameters which set by users will be regarded as the default
value.

6.3.1 Selection of Speed Mode

There are two types of speed command source, analog voltage and internal parameters.
The selection is determined by CN1 DI signal. See as the followings.

Command Source Content Range
Command spp1 SPDO

External Voltage

S analog between V- +/-10V
signal REF-GND
S1 0 0 Mode
Speed
Sz N/A command 0
isO
S2 0 1 P1-09 -60000 ~ +60000
S3 1 0 Register parameter P1-10 -60000 ~ +60000
S4 1 1 P1-11 -60000 ~ +60000
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Status of SPDO ~ SPD1: 0 means DI OFF, 1 means DI ON.

When both SPDO and SPD1 are O, if it is in Sz mode, the command will be 0.
Thus, if there is no need to use analog voltage as the speed command, Sz
mode can be applied to tackle the problem of zero-drift. If it is in S mode, the
command will be the voltage deviation between V-REF and GND. The range of
input voltage is between -10V and +10V and its corresponding speed is
adjustable (P1-40).

B When one of SPDO and SPD1 is not 0, the speed command is from the internal
parameter. The command is activated after changing the status of SPDO ~
SPDL1. There is no need to use CTRG for triggering.

B The setting range of internal parameters is between -60000 and +60000. Setting
value = setting range x unit (0.1 r/min).

For example: P1-09 = +30000, setting value = +30000 x 0.1 r/min = +3000 r/min

The speed command not only can be issued in speed mode (S or Sz), but also in
torque mode (T or Tz) as the speed limit.

6.3.2 Control Structure of Speed Mode

The basic control structure is shown as the following diagram:

Speed Command

'

Speed
Command
Processing
P Speed
il Estimator
o Resonance o - o Current o
Speed control > Suppression | Torque Limit > Loop »  Motor

The speed command unit is to select speed command source according to Section 6.3.1,
including the scaling (P1-40) setting and S-curve setting. The speed control unit manages
the gain parameters of the servo drive and calculates the current command for servo

motor in time. The resonance suppression unit is to suppress the resonance of mechanism.
Detailed descriptions are shown as the following:
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Here firstly introduces the function of speed command unit. Its structure is as the following
diagram.

SPDO, SPD1 signal of CN1

Internal
parameter
P1-09 N\ s Filt
~P1-11 -curve rliter
%%T;?:il:r? > P1-34, Low-pass Filter
P1-01 P1-35, ! P1-06 > ?
Proportion Analog Command P1-36
Gain > Filter —e
P1-40 P1-59

Analog signal

The upper path is the command from register while the lower one is external analog
command. The command is selected according to the status of SPDO, SPD1 and P1-01
(S or Sz). Usually, S-curve and low-pass filter are applied for having a smooth resonance
of command.

6.3.3 Smoothing Speed Command

S-curve Filter

During the process of acceleration or deceleration, S-curve filter applies the program of
three-stage acceleration curve for smoothing the motion command, which generates the
continuous acceleration. It is for avoiding the jerk (the differentiation of acceleration) came
from the sudden command change and indirectly causes the resonance and noise. Users
can use acceleration constant of S-curve (TACC) to adjust the slope changed by
acceleration, deceleration constant of S-curve (TDEC) to adjust the slope changed by
deceleration and acceleration / deceleration constant of S-curve (TSL) to improve the
status of motor activation and stop. The calculation of the time to complete the command

IS provided.
Speed

Acceleration Deceleration

Rated Speed

— Time (ms)

0 ;

o b !
—P————————— P!

TSL/2 TACC TSL/2

Time (ms)

o
e ey

TSL/2 TDEC  TSL/2

S-curve characteristics and Time relationship
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Related parameters:

P1-34

P1-35

TACC

Acceleration Constant of S-Curve

Address: 0144H
0145H

Operation

Interface

Panel/Software

Communication

Related Section:
Section 6.3.3

Default:i200

Control

Mode

S

Unit

.ims

Range

111 ~ 20000

Data Size

:116-bit

Display

Format

Decimal

Settings: The time that speed command accelerates from 0 to 3000 r/min.

P1-34, P1-35, and P1-36, the acceleration time of speed
command from zero to the rated speed, all can be set

individually.

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

TDEC

Deceleration Constant of S-Curve

Address: 0146H
0147H

Operation

Interface:

Panel/Software

Communication

Default:

200

Control
Mode:

S

Unit:

ms

Range:

1~ 20000

Data Size:

16-Dbit

Display
Format:

Decimal

Related Section:
Section 6.3.3

Settings: The time that speed command decelerates from 3000 r/min to 0.

P1-34, P1-35, and P1-36, the deceleration time of speed
command from the rated speed to zero, all can be set

individually.

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

6-16




ASDA-B2 Chapter 6 Control Modes of Operation

' [ Add : 0148H
P1-36 15 |Acceleration / Deceleration Constant of ress
S-curve 0149H

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.3.3

Default:iO

Control
Mode:

Unit:ims
Range: 0 ~ 10000 (0: Disabled)
Data Size:{16-bit

Display
Format:

S

Decimal

Settings: Acceleration / Deceleration Constant of S-Curve:

] P! . Time
' ' Lo (ms)
TSL/2  TACC TSL/2 TSL/2 TDEC  TSL/2
P1-34: Set the acceleration time of acceleration / deceleration of

trapezoid-curve

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

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

P1-34, P1-35, and P1-36 can be set individually.

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

Analog Speed Command Filter

Analog speed command filter is provided especially for ASDA-B2 series users.
It mainly helps with buffer when the analog input signal changes too fast.

Speed (rpm) Analog speed command Motor Torque

3000 —[ 7/ . /

—

0 i/\ '

N\ I3 4 |5\ Is I7 I8 \S\ Time (sec)

N

-3000
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Analog speed command filter smooth the analog input command. Its time program is the
same as S-curve filter in normal speed. Also, the speed curve and the acceleration curve
are both continuous. The above is the diagram of analog speed command filter. The slope
of speed command in acceleration and deceleration is different. Users could adjust the
time setting (P1-34, P1-35, and P1-36) according to the actual situation to improve the
performance.

Command End Low-pass Filter

It is usually used to eliminate the unwanted high-frequency response or noise. It also can
smooth the command.

Related parameters:

) Analog Speed Command (Low-pass Address: 010CH
P1-06 SFLT Filter) S

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.3.3

Default:iO

Control
Mode:

Unit:ims
Range: 0 ~ 1000 (0: Disabled)
Data Size:{16-bit

Display
Format:

Settings: 0: Disabled

S

Decimal

Target Speed

N

K

SFLT
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6.3.4 The Scaling of Analog Command

The motor speed command is controlled by the analog voltage deviation between V_REF
and VGND. Use parameter P1-40 to adjust the speed-control slope and its range.

5000rpm  f------------ee- 3
! The speed control ramp is
i determined by parameter P1-40
3000rpm  f--------o S
-10 5

————— 74---=----~ -3000rpm

b -5000rpm

Related parameters:

5 10 Analog Input Voltage (V)

VW VCM |Max. Speed of Analog Speed Command

Address: 0150H

0151H
OperatlorT Panel/Software Communication Rela_ted Section:
Interface: Section 6.3.4

Default:irated speed

Control

Mode: ST

Unit:ir/min

Range:i0 ~ 50000

Data Size:i32-bit

Display

Format: Decimal

Settings: Maximum Speed of Analog Speed Command:

In speed mode, the analog speed command inputs the swing

speed setting of the max. voltage (10V).

For example, if the setting is 3000, when the external voltage
input is 10V, it means the speed control command is 3000 r/min.
If the external voltage input is 5V, then the speed control

command is 1500 r/min.

6-19




Chapter 6 Control Modes of Operation

ASDA-B2

6.3.5 Timing Diagram in Speed Mode

S4 (P1-11) (—
Internal speed S3(P1-10)
command

S2 (P1-09) [—

External analog

1
i
1
i
1
1
|
i
1
i
1
i
|

v

voltage or zero (0) st =

SPDO i OFF ON OFF ON
External /0 signal SPD1 * OFF | oN

SON ON

Note: (1) OFF means the contact point is open while ON means the contact

point is close.

(2) When itis in Sz mode, the speed command S1 =0; When itisin S
mode, the speed command S1 is the external analog voltage input.

(3) When the servo drive is On, please select the command according
to SPDO ~ SPD1 status.

6.3.6 Gain Adjustment of Speed Loop

Here introduces the function of speed control unit. The following shows its structure.

Speed Control

|
' Speed Feed
: » Differentiator p Forward Gain .
| P2-07 System Inertia J
: (1+P1-37)*IM
i Speed Loop N
| + Gain o 4 ! +‘
I A K P2-04 /—Q | >0
| - + K I .
: Integrator \ J ) o : v
| Switching Gain Switching |
: ¢ Rate p2-27 : Inertia Ratio
I P2-05 i P1-37
: Speed Integral |
| Compensation[—® :
| P2-06 ! \
| k : Motor Inerti
: Gain Switching : o OENrIler ia
| I P2-27 !
e |
: Torque Constant I Torque
Current que | c g
: Command Reciprocal + omman
! VKT L ___
|
|
|
| Low-pass Filter | Speed .
: P2-49 - Estimator |
|
|

@
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Many kinds of gain in speed control unit are adjustable. Two ways, manual and auto, are
provided for selection.
Manual: All parameters are set by users and the auto or auxiliary function will be disabled
in this mode.
Auto: General load inertia estimation is provided. It adjusts the parameter automatically.
Its framework is divided into Pl auto gain adjustment and PDFF auto gain
adjustment.

Parameter P2-32 can be used to adjust the gain.

: . Address: 0240H
ECYY | AUT2 (Tuning Mode Selection 0241H

Operation Panel/Software Communication Related Section:

Interface: Section 5.6,
Default:iO Section 6.3.6

Control
Mode:

Unit:{N/A
Range:i0 ~ 2
Data Size:|16-bit

Display
Format:

ALL

Hexadecimal

Settings: 0: Manual Mode
1: Auto Mode (continuous adjustment)

2: Semi-auto Mode (nhon- continuous adjustment)

Relevant description of manual mode setting:

When P2-32 is set to 0, parameters related to gain control, such
as P2-00, P2-02, P2-04, P2-06, P2-07, P2-25, and P2-26, all can
be set by the user.

When switching mode from auto or semi-auto to manual,
parameters about gain will be updated automatically.

Relevant description of auto mode setting:

Continue to estimate the system inertia, save the inertia ratio to
P1-37 every 30 minutes automatically and refer to the stiffness
and bandwidth setting of P2-31.

1. Set the system to manual mode 0 from auto 1 or semi-auto 2,
the system will save the estimated inertia value to P1-37
automatically and set the corresponding parameters.

2. Set the system to auto mode 1 or semi-auto mode 2 from
manual mode 0, please set P1-37 to the appropriate value.

3. Set the system to manual mode 0 from auto mode 1, P2-00,
P2-04, and P2-06 will be modified to the corresponding
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parameters of auto mode.

4. Set the system to manual mode O from semi-auto mode 2,
P2-00, P2-04, P2-06, P2-25, and P2-26 will be modified to the
corresponding parameters of semi-auto mode.

Relevant description of semi-auto mode setting:

1. When the system inertia is stable, the value of P2-33 will be 1
and the system stops estimating. The inertia value will be
saved to P1-37 automatically. When switching mode to
semi-auto mode (from manual or auto mode), the system
starts to estimate again.

2. When the system inertia is over the range, the value of P2-33
will be 0 and the system starts to estimate and adjust again.

Manual Mode

When P2-32 is set to 0, users can define Speed Loop Gain (P2-04), Speed Integral

Compensation (P2-06) and Speed Feed Forward Gain (P2-07). Influence of each

parameter is as the followings.

Proportional gain: To increase proportional gain can enhance the response frequency of

speed loop.

Integral gain: To increase the integral gain could increase the low-frequency stiffness of
speed loop, reduce the steady-state error and sacrifice the phase margin.
The over high integral gain will cause the instability of the system.

Feed forward gain: Diminish the deviation of phase delay.

Related parameters:

_ Address: 0208H
P2-04 KVP |Speed Loop Gain 0209H

OperatlorT Panel/Software Communication Rela_ted Section:
Interface: Section 6.3.6

Default:i500

Control
Mode:

Unit:irad/s
Range:i0 ~ 8191
Data Size:{16-bit

Display
Format:

ALL

Decimal

Settings: Increase the value of speed loop gain can enhance the speed
response. However, if the value is set too big, it would easily
cause resonance and noise.
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P2-06

P2-07

KVI

Speed Integral Compensation

Address: 020CH
020DH

Operation
Interface:

Keypad/Software

Communication

Related Section:
Section 6.3.6

Default:

100

Control
Mode:

ALL

Unit:

rad/s

Range:

0~1023

Data Size:

16-Dbit

Display
Format:

Decimal

Settings: Increasing the value of speed integral compensation can
enhance speed response and diminish the deviation of speed
control. However, if the value is set too big, it would easily cause

resonance and noise.

KVF

Speed Feed Forward Gain

Address: 020EH
020FH

Operation
Interface:

Panel/Software Communication

Related Section:
Section 6.3.6

Default:

0

Control
Mode:

ALL

Unit;

%

Range:

0~100

Data Size:

16-bit

Display
Format:

Decimal

Settings: When the speed control command runs smoothly, increasing the
gain value can reduce the speed command error. If the command

does not run smoothly, decreasing th

e gain value can reduce the

mechanical vibration during operation.
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Theoretically, stepping response can be used to explain proportional gain (KVP), integral
gain (KVI) and feed forward gain (KVF). Here, the frequency domain and time domain are
used to illustrate the basic principle.

Frequency Domain

STEP 1: Set the value of KVI=0, the value of KVF=0 and adjust the value of KVP.

Gain
A >
Frequency
KVP KVP
> v

Frequency Phase

STEP 2 : Fix the value of KVP and adjust the value of KVI.

Gain >

I\ Frequency

KVI

> KVI
Frequency Phase

STEP 3 : Select the value of KVI, if the value of Gain 4
phase margin is too small, re-adjust
the value of KVP again to obtain the
value, 45deg of phase margin.

>
>

Frequency

»

Frequency

S

Phase v
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Time Domain

Speed

A

Speed

KVF

» Time

The bigger KVP value cause
higher bandwidth and shorten the
rising time. However, if the value
is set too big, the phase margin
will be too small.

To steady-state error, the result
is not as good as KVI. But it
helps to reduce the dynamic
following error.

The bigger KVI value cause greater low-
frequency gain and shorten the time the
steady-state error returns to zero.
However, the phase margin will
dramatically decrease as well.

To steady-state error, it is very helpful but
shows no benefit to dynamic following

If the KVF value closes to 1, the
feed forward compensation will be
more complete and the dynamic
following error will become
smaller. However, if the KVF
value is set too big, it would cause
vibration.
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Generally, instrument is needed when applying frequency domain for measurement.
Users are required to adopt the measurement techniques; while time domain only needs a
scope and goes with the analog input / output terminal provided by the servo drive. Thus,
time domain is frequently used to adjust Pl controller. The abilities of Pl controller to deal
with the resistance of torque load and the following command are the same. That is to say,
the following command and resistance of torque load have the same performance in
frequency domain and time domain. Users can reduce the bandwidth by setting the
low-pass filter in command end.

Auto Mode

Auto mode adopts adaptive principle. The servo drive automatically adjusts the
parameters according to the external load. Since the adaptive principle takes longer time,
it will be unsuitable if the load changes too fast. It would be better to wait until the load
inertia is steady or changes slowly. Depending on the speed of signal input, the adaptive
time will be different from one another.

Motor Speed

A

AN AL

Inertia Measurement

A
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6.3.7 Resonance Suppression

When resonance occurs, it is probably because the stiffness of the control system is too
strong or the response is too fast. Eliminating these two factors might improve the situation.
In addition, low-pass filter (parameter P2-25) and notch filter (parameter P2-23 and P2-24)
are provided to suppress the resonance if not changing the control parameters.

Related parameters:

P2-23

P2-24

Address: 022EH
NCF1 [Resonance Suppression (Notch Filter) 1
022FH
OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.2.5

Default:i1000

Control
Mode:

ALL

Unit:iHz

Range:i50 ~ 2000

Data Size:{16-bit

Display
Format:

Decimal

Settings: The first setting value of resonance frequency. If P2-24 is set to 0,
this function is disabled. P2-43 and P2-44 are the second Notch

filter.

DpH1 |Resonance Suppression (Notch Filter) Address: 0230H
Attenuation Rate (1) 0231H

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.3.7

Default:i0

Control

Mode: ALL
Unit:idB

Range: 0 ~ 32 (0: Disabled)

Data Size:{16-bit

Display
Format:

Decimal

Settings: The first resonance suppression (notch filter) attenuation rate.
When this parameter is set to 0, the function of Notch filter is

disabled.
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P2-43

P2-44

NCF2

Resonance Suppression (Notch Filter) 2

Address: 0256H
0257H

Operation
Interface:

Panel/Software

Communication

Related Section:
Section 6.3.7

Default:

1000

Control
Mode:

ALL

Unit:

Hz

Range:

50 ~ 2000

Data Size:

16-Dbit

Display
Format:

Decimal

Settings: The second setting value of resonance frequency. If P2-44 is set
to 0, this function is disabled. P2-23 and P2-24 are the first Notch

filter.

DPH2

Resonance Suppression (Notch Filter)
Attenuation Rate (2)

Address: 0258H
0259H

Operation
Interface:

Panel/Software

Communication

Related Section:
Section 6.3.7

Default:

0

Control
Mode:

ALL

Unit;

dB (0: Disable the function of notch filter)

Range:

0~32

Data Size:

16-bit

Display
Format:

Decimal

Settings: The second resonance suppression (notch filter) attenuation
rate. When this parameter is set to 0, the function of Notch filter

is disabled.
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P2-45

P2-46

NCF3

Resonance Suppression (Notch Filter) 3

Address: 025AH
025BH

Operation
Interface:

Panel/Software

Communication

Default:

1000

Control
Mode:

ALL

Unit:

Hz

Range:

50 ~ 2000

Data Size:

16-Dbit

Display
Format:

Decimal

Related Section:
Section 6.3.7

Settings: The third group of mechanism resonance frequency setting value.
If P2-46 is set to O, this function will be disabled. P2-23 and
P2-24 are the first group of resonance suppression (Notch filter).

DPH3

Resonance Suppression (Notch Filter)
Attenuation Rate (3)

Address: 025CH
025DH

Operation
Interface:

Panel/Software

Communication

Default:

0

Control
Mode:

ALL

Unit;

dB

Range:

0~32

Data Size:

16-bit

Display
Format:

Decimal

Related Section:
Section 6.3.7

Settings: The third group of resonance suppression (Notch filter)
attenuation rate. Set the value to O to disable the function of

Notch filter.
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- i Add : 0232H
P2_o5 NLP Low pass Filter of Resonance ress
Suppression 0233H
OperaﬂorT Keypad/Software Communication Rela.ted Section:
Interface: Section 6.3.7
Default:i0.2 (1kW and below {2 (1kwW and below
models) or 0.5 models) or 5 (other
(other models) models)
Control
Mode: ALL
Unit::1ms 0.1ms
Range:0.0 ~ 100.0 0 ~ 1000
Data Size:{16-bit
Display - .
Eormat: One-digit Decimal
Input Value ) 5 _ 4 5 ms 15=1.5ms
Example:

Settings: Set the low-pass filter of resonance suppression. When the value
is set to 0, the function of low-pass filter is disabled.

Feed Forward

|

Differentiator

P2-04, P2-06

Gain
P2-07
PI Controller

Low-pass Filter
P2-25

Y

Y

Speed Control

Current
Sensor

Notch Filter 1
P2-23, P2-24

\ 4

Notch Filter 2
P2-43, P2-44

Notch Filter 3
P2-45, P2-46

\ 4

A4

Current Controller

A

Speed Estimator

A A

Auto Resonance Suppression Mode Setting
and Resonance Suppression Detection Level
P2-47, P2-48

Torque
Load

Motor

@

There are two sets of auto resonance suppression, one is P2-43 and P2-44 and another
one is P2-45 and P2-46. When the resonance occurs, set P2-47 to 1 or 2 (enable the
function of resonance suppression), the servo drive searches the point of resonance
frequency and suppresses the resonance automatically. Write the point of frequency into
P2-43 and P2-45 and write the attenuation rate into P2-44 and P2-46. When P2-47 is set
to 1, the system will set P2-47 to O (disable the function of auto suppression) automatically
after completing resonance suppression and the system is stable for 20 minutes. When
P2-47 is set to 2, the system will keep searching the point of resonance.
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When P2-47 is set to 1 or 2, but resonance still exists, please confirm the value of
parameter P2-44 and P2-46. If one of them is 32, it is suggested to reduce the speed
bandwidth first and then start to estimate again. If the value of both is smaller than 32 and
resonance still exists, please set P2-47 to O first and then manually increase the value of
P2-44 and P2-46. It is suggested to reduce the bandwidth if the resonance has not been
improved. Then use the function of auto resonance suppression.

When manually increase the value of P2-44 and P2-46, please check if the value of both is
bigger than 0. If yes, it means the frequency point of P2-43 and P2-45 is the one searched
by auto resonance suppression. If the value of both is 0, it means the default, 1000 of
P2-43 and P2-45 is not the one searched by auto resonance suppression. Deepen the
resonance suppression attenuation rate might worsen the situation.

Settings of P2-47

Current Value Desired Value Function
Clear the setting value of P2-43 ~ P2-46 and

0 1 enable auto resonance suppression function.
0 5 Clear the setting value of P2-43 ~ P2-46 and
enable auto resonance suppression function.
1 0 Save the setting value of P2-43 ~ P2-46 and
disable auto resonance suppression function.
1 1 Clear the setting value of P2-43 ~ P2-46 and

enable auto resonance suppression function.

Do not clear the setting value of P2-43 ~ P2-46
1 2 and enable auto resonance suppression function
continuously.

Save the setting value of P2-43 ~ P2-46 and
disable auto resonance suppression function.
Clear the setting value of P2-43 ~ P2-46 and
enable auto resonance suppression function.

Do not clear the setting value of P2-43 ~ P2-46
2 2 and enable auto resonance suppression function
continuously.
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Flowchart of auto resonance suppression:

Drive the machine
by servo system

No

Check if vibration
occurs

> Yes
A

SetP2-47=1

Check if vibration

Set P2-47 = 1 for
three time

P2-44 = 32
or P2-46 = 32

Decrease frequency
response
A

Set P2-47=0

Y

If P2-44 >0, value of P2-44 should + 1 | _
If P2-46 >0, value of P2-46 should + 1 |

No Check if vibration
condition has improve

Check if vibration
occurs

NO |
/

SetP2-47=0

A

A

Complete
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Here illustrates the effect via low-pass filter (parameter P2-25). The following diagram is

the system open-loop gain with resonance.
Gain 4

» Frequency

When the value of P2-25 is increased from 0, BW becomes smaller (See as the following
diagram). Although it solves the problem of resonance frequency, the response bandwidth
and phase margin is reduced.

Gain

7' N

0dB AR
BW Frequency

If users know the resonance frequency, notch filter (parameter P2-23 and P2-24) can
directly eliminate the resonance. The frequency setting range of notch filter is merely from
50 to 1000 Hz. The suppression strength is from 0 to 32 dB. If the resonance frequency is
not within the range, it is suggested to use low-pass filter (parameter P2-25).

Here firstly illustrates the influence brought by notch filter (P2-23 and P2-24) and
low-pass filter (P2-25). The following diagrams are the system of open-loop gain with
resonance.

Resonance suppression with notch filter

Resonance

Resonance L
o o e
- i Notch Filter ) pp
| ! '
1 _ | — |
Low-pass + 0db ) i — . Low-pass
Frequency Attenuation™\* i Frequency
/ yRate P2-24 i /
e et '
1

Resonance \Frequency Resonance Frequency Resonance Frequency
Frequency . Frequency Frequency .
P2-23
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Resonance suppression with low-pass filter

Resonance

Resonance . conditions
: . A Low-pass Filter i .
Gain Point Gain T Atienuation Gain ¥  issuppressed

! + odp |__Rate -3db Cut-off Frequency !

E Low-pass of Low-pass Filter J— ' Low-pass
! Frequency =10000/P2-25Hz - : Frequency
| H

; ¥ | R P\ K

Resonance \Frequency \\ Frequency Resonance Frequency
Frequency Frequency -

When the value of P2-25 is increased from 0, BW becomes smaller. Although it solves the
problem of resonance frequency, the response bandwidth and phase margin is reduced.
Also, the system becomes unstable.

If users know the resonance frequency, notch filter (parameter P2-23 and P2-24) can
directly eliminate the resonance. In this case, notch filter will be more helpful than low-pass
filter. However, if the resonance frequency drifts because of time or other factors, notch
filter will not do.
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6.4 Torque Mode

Torque control mode (T or Tz) is appropriate in torque control application, such as printing
machine, winding machine, etc. There are two kinds of command source, analog input and
register. Analog command input uses external voltage to control the torque of the motor
while register uses the internal parameters (P1-12 ~ P1-14) as the torque command.

6.4.1 Selection of Torque Command

Torque command source are external analog voltage and parameters. It uses CN1 DI
signal for selection. See as below.

ToGE DI signal of
Command CN1 Command Source Content Range
TCM1 TCMO

External analog Voltage between +-10V

T1 0 0 Mode signal T-REF-GND

Tz None Torque command is 0 0

T2 0 1 P1-12 +/-470%
T3 1 0 Parameters P1-13 +/-470%
T4 1 1 P1-14 +/-470%

The status of TCMO ~ TCM1: 0 means DI OFF and 1 means DI ON.

When TCMO = TCM1 =0, if it is in Tz mode, then the command is 0. Thus,
if there is no need to use analog voltage as torque command, Tz mode is
applicable and can avoid the problem of zero drift. If it is in T mode, the
command will be the voltage deviation between T-REF and GND. Its input
voltage range is -10V ~ +10V, which mean the corresponding torque is
adjustable (P1-41).

B When neither TCMO nor TCM1 is 0, parameters become the source of torque
command. The command will be executed after TCMO ~ TCM1 are changed.
There is no need to use CTRG for triggering.

The torque command can be used in torque mode (T or Tz) and speed mode (S or Sz).
When it is in speed mode, it can be regarded as the command input of torque limit.
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6.4.2 Control Structure of Torque Mode

The basic control structure is as the following diagram:

Output Torque
Torque +
CTorque ] Command SResonan_ce gurrtenlt Motor
omman Processing uppression ontro

Current
Sensor

The toque command unit is to select torque command source according to Section 6.4.1,
including the scaling (P1-41) setting and S-curve setting. The current control unit manages
the gain parameters of the servo drive and calculates the current for servo motor in time.
Since the current control unit is very complicated, and is not relevant to the application.
There is no need to adjust parameters. Only command end setting is provided.

The structure of torque command unit is as the following diagram.

TCMO, TCM1 signal of CN1

Internal

Parameter
P1-12 l
~P1-14 Command Low-pass Filter

Selection |—»] P1-07 _>?
_ P1-01
Proportion
A/D > Gain —®

T P1-41

Analog Signal

The upper path is the command from register while the lower one is external analog
command. The command is selected according to the status of TCMO, TCM1 and P1-01
(T or Tz). The torque represented by analog voltage command can be adjusted via the
scaling and can obtain a smoother response via low-pass filter.
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6.4.3 Smooth Torque Mode

Related parameters:

TFELT IEilter)

P1-07

Analog Torque Command (Low-pass

Address: 010EH
010FH

Operation

IPanel/Software
Interface:

Communication

Related Section:
Section 6.4.3

Default:i0

Control

Mode: T

Unit:ims

Range:

0 ~ 1000 (0: Disabled)

Data Size:{16-bit

Display

Format: Decimal

Settings: 0: Disabled

Target Speed

A

TFLT

6.4.4 The Scaling of Analog Command

AAR

The motor torque command is controlled by the analog voltage deviation between T_REF
and GND and goes with parameter P1-41 to adjust the torque slope and its range.

300%

100%

-10
Torque command 1

The torque control ramp is

i determined by parameter P1-41

_________________

_________________

5 10

-100%

-300%

Analog Input Voltage (V)
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Relevant parameters:

Address: 0152H
VNV TCM |Max. Output of Analog Torque Command 0153H

Operat|or1 Panel/Software Communication Rela'ted Section:
Interface: Section 6.4.4

Default:i100

Control
Mode:

Unit: %
Range::0 ~ 1000
Data Size:{16-bit

Display
Format:

ALL

Decimal

Settings: Maximum Output of Analog Torque Command:

In torque mode, the analog torque command inputs the torque
setting of the max. voltage (10V). When the default setting is
100, if the external voltage inputs 10V, it means the torque
control command is 100% rated torque. If the external voltage
inputs 5V, then the torque control command is 50% rated torque.
Torque control command = input voltage value x setting value /
10 (%)

In speed, PT and PR mode, the analog torque limit inputs the
torque limit setting of the max. voltage (10V).

Torque limit command = input voltage value x setting value / 10
(%)
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6.4.5 Timing Diagram of Torque Mode

T4 (P1-14) |—
Internal speed T3 (P1-13) |-
command

T2 (P1-12) |-

External analog 1 \_/

voltage or zero (0)

TCMO OFF ON OFF ON

OFF | oN

External 1/0 signal TCM1 v
SON | ON

Note: (1) OFF means the contact point is open while ON means the contact
point is close.

(2) When itisin Tz mode, the torque command T1 =0; When itisin T
mode, the torque command T1 is the external analog voltage input.

(3) When the servo drive is Servo On, please select the command
according to TCMO ~ TCML1 status.

6-39



Chapter 6 Control Modes of Operation ASDA-B2

6.5 Dual Modes

Apart from single mode, dual mode is also provided for operation. According to Section 6.1,
dual modes are as followings:

(1) Speed / Position dual mode (PT-S)
(2) Speed/ Torgue dual mode (S-T)
(3) Torque / Position dual mode (PT-T)

Mode Short  Setting Description
Name Name Code

PT-S 06 PT and S can be switched via DI signal, S_P.
Dual Mode PT-T 07 PT and T can be switched via DI signal, T_P.
S-T OA S and T can be switched via DI signal, S_T.

Sz and Tz dual mode is not provided here. For avoiding occupying too many digital inputs
in dual mode, speed and torque mode can use external analog voltage as the command
source so as to reduce digital input (SPDO, SPD1 or TCMO, TCM1). Please refer to
Chapter 3.3.2, table 3.1, Default Value of DI Input Function and table 3.2, Default Value of
DO Output Function for the default DI / DO of each mode.

The relationship between DI/DO signals and PIN define are set after the mode is selected.
If users desire to change the setting, please refer to Chapter 3.3.4.

6.5.1 Speed / Position Dual Mode

The command source of PT-S mode is from external pulse. Speed command can be
issued by the external analog voltage or internal parameters (P1-09 to P1-11). The switch
of speed and position mode is controlled by the S-P signal. The timing diagram is shown
as below:

CTRG
| | S-P |
|
SPDO0-1 VALID SPDO0~1 NOT CARE SPDO0-1 VALID
Speed control mode Position control mode Speed control mode

Figure 1.: Speed/ Position Control Mode Selection
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6.5.2 Speed / Torque Dual Mode

S-T is the only mode. The speed command comes from the external analog voltage and
internal parameters (P1-09 ~ P1-11), which is selected via SPDO ~ SPD1. Similarly, the
source of torque command could be external analog voltage and internal parameters
(P1-12 ~ P1-14) and is selected via TCMO ~ TCML1. The switch of speed / torque mode is
controlled by S-T signal. The timing diagram is shown as below.

Bl |
|
NOT CARE >< SPDO-1 VALID NOT CARE
TCMO-1 VALID NOT CARE TCMO0-1 VALID
Torque control mode ‘ Speed control mode Torque control mode

Figure 2. : Speed / Torque Control Mode Selection

In torque mode (S-T is ON), the torque command is selected via TCMO and TCM1. When
switching to speed mode (S-T is OFF), the torque command is selected via SPDO and
SPD 1. The motor operates according to the speed command. When S-T is ON, it goes
back to the torque mode again. Please refer to the introduction of single mode for DI signal
and the selected command of each mode.

6.5.3 Torque / Position Dual Mode

The command source of PT-T mode is from external pulse. Torque command can be
issued by the external analog voltage or internal parameters (P1-12 to P1-14). The switch
of torque and position mode is controlled by T-P signal.

The timing diagram is shown as below:

CTRG
| T-P
TCMO-1 VALID TCMO0~1NOTCARE ><| TCMO0-1VALID
Torque control mode Position control mode Torque control mode

Figure 3. : Torque / Position Control Mode Selection
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6.6 Others

6.6.1 The Use of Speed Limit

The maximum speed in each mode is limited by internal parameters (P1-55), not matter it
IS in position, speed or torque mode.

The issuing method of speed limit command and speed command is the same. The
command source could be external analog voltage or internal parameter (P1-09 ~ P1-11).
Please refer to Section 6.3.1 for descriptions.

Speed limit can be used in torque mode (T) only. It is used for limiting the motor speed.
When the command in torque mode is issued by external analog voltage, DI signal is
enough and can be regarded as SPDO ~ SPD1 which is used to determine the speed limit
command (internal parameters). If the DI signal is not enough, speed limit command can
be issued by analog voltage. When the function of disable/enable limit function in P1-02 is
set to 1, the speed limit function is enabled. See the timing diagram as below.

Disable / Enable Speed Limit Function

Disable / Enable Speed Limit Function Settings in parameter P1-02is setto 1

Settings in parameter P1-02 issetto O

SPDO~1 INVALID SPDO~1 VALID

Command Source Selection of Speed Limit

6.6.2 The Use of Torque Limit

The issuing method of torque limit command and torque command is the same. The
command source could be external analog voltage or internal parameter (P1-12 ~ P1-14).
Please refer to Chapter 6.4.1 for descriptions.

Torque limit can be used in position mode (PT) or speed mode (S). It is used for limiting
the motor torque output. When the command in position mode is issued by external analog
voltage, DI signal is enough and can be regarded as TCMO ~ TCM1, which is used to
determine torque limit command (internal parameters). If the DI signal is not enough,
torgue limit command can be issued by analog voltage. When the function of disable /
enable torque limit function in P1-02 is set to 1, the torque limit function is enabled.

See the timing diagram as below.

Disable / Enable Torque Limit Function

Disable / Enable Torque Limit Function Settings in parameter P1-02is setto 1

Settings in parameter P1-02 is setto 0

TCMO~1 INVALID TCMO~1 VALID

Command Source Selection of Torque Limit
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6.6.3 Analog Monitor

Users could observe the needed voltage signal via analog monitor. Two analog channels
are provided by the servo drive and locate in terminal 1 and 3 of CN5. The related
parameter settings are as the followings.

. Address: 0006H
P0O-03 MON |Analog Monitor Output 0007H

Operation Panel/Software Communication Related Section:

Interface: Section 6.6.3
Default:i00

Control
Mode:

Unit:i-
Range:i00 ~ 77
Data Size:{16-bit

Display
Format:

ALL

Hexadecimal
Settings:

-|_—> MON2

— MONL1

L——» Not used

MON1, MON2 .
: Description
Setting Value
0 Motor speed (+/-8 Volts / Max. speed)
1 Motor torque (+/-8 Volts / Max. torque)
5 Pulse command frequency (+8 Volts / 4.5
Mpps)
3 Speed command (+/-8 Volts / Max. speed
command)
4 Torgue command (+/-8 Volts / Max. torque
command)
VBUS voltage (+/-8 Volts / 450V)
Reserved
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Note: Please refer to parameter P1-04, P1-05 for proportional setting of
analog output voltage.

For example: PO-03 = 01 (MONL1 is the analog output of motor speed;
MONZ2 is the analog output of motor torque (force))

Mot d .
e (unit: Volts)

100
Motor torque

MON1 output voltage = 8 X

(Max. speed x

MONZ2 output voltage = 8 X N (unit: Volts)

100

(Max. torque (force) x

: : Address: 0106H
P1-03 AOUT |Polarity Setting of Encoder Pulse Output 01074

Operation Panel/Software Communication Related Section:

Interface: Section 3.3.3
Default:iO

Control
Mode:

Unit:
Range: 0 ~ 13
Data Size:{16-bit

Display
Format:

ALL

Hexadecimal

Polarity of monitor analog output
Polarity of encoder pulse output

» Notin use

m  Polarity of monitor analog output
0: MON1 (+), MON2 (+)

1: MONL1 (+), MON2 (-)

2: MONL1 (-), MON2 (+)

3: MON1 (-), MONZ2 (-)

Polarity of encoder pulse output
0: Forward output

1: Reverse output
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Analog Monitor Output Proportion 1 Address: 0108H
P1-04 MON1
- (MON1) 0109H

Operation Panel/Software Communication Related Section:

Interface: Section 6.4.4
Default:i100

Control
Mode:

Unit:i% (full scale)
Range::0 ~ 100
Data Size:{16-bit

Display
Format:

ALL

Decimal

Settings: Please refer to parameter P0O-03 for the setting of analog output
selection.

Example: P0-03 = 01 (MONL1 is motor speed analog output,
MONZ2 is motor torque analog output)

Motor speed

MON1 output voltage= 8 x P1-04 (unit: Volts)
(Max. motor speed x
100
Motor toque
MONZ2 output voltage= 8 x P1-05 (unit: Volts)
(Max. motor torque x
100
' i Address: 010AH
P1-05 MON?2 MON2 Analog Monitor Output Proportion
2 010BH

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.4.4

Default:;100

Control

Mode: ALL
Unit:i% (full scale)
Range:i0 ~ 100
Data Size:|16-bit
Dlspla¥ Decimal
Format:

Settings: Please refer to parameter P0-03 for the setting of analog output
selection.

Example: PO-03 = 01 (MONL1 is motor speed analog output,
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MONZ2 is motor torque analog output)
Motor speed
MONL1 output voltage= 8 x P1-04 (unit: Volts)
(Max. motor speed x
100
Motor toque
MONZ2 output voltage= 8 x P1-05 (unit: Volts)
(Max. motor torque x
100

DOF1

P4-20

Offset Adjustment Value of Analog
Monitor Output (MON1)

Address: 0428H
0429H

Interface

Operation

Panel / Software Communication

Related Section:
Section 6.4.4

Default

:iFactory setting

Control
Mode:

ALL

Unit:

mV

Range:

-800 ~ 800

Data Size:

16-bit

Display

Format:

Decimal

Settings

. Offset adjustment value (cannot reset)

Offset Adjustment Value of Analog

DioI= Monitor Output (MONZ2)

Address: 042AH
042BH

Operation
Interface:

Panel / Software

Communication

Related Section:
Section 6.4.4

Default:

0

Control
Mode:

ALL

Unit:

mV

Range:

-800 ~ 800

Data Size:

16-bit

Display
Format:

Decimal

Settings: Offset adjustment value (cannot reset)
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For example, if users desire to observe the voltage signal in channel 1 and set this
channel for observing the pulse command frequency, when the pulse command frequency
325 Kpps corresponds to 8V output voltage, users need to adjust the monitor output
proportion of P1-04 to 50 (= 325 Kpps / Max. input frequency). Other related settings
include P0-03 (X = 3) and P1-03 (The polarity setting range of monitor analog output is
between 0 and 3, and it can set positive/negative polarity output). Generally speaking, the
output voltage of Chl is V1; the pulse command frequency is (Max. input frequency xV1/8)
xP1-04 / 100.

Because of the offset value, the zero voltage level of analog monitor output does not
match to the zero point of the setting. This can be improved via the setting of offset
adjustment value of analog monitor output, DOF1 (P4-20) and DOF2 (P4-21). The voltage
level of analog monitor output is £8V, if the output voltage exceeds the range, it will be
limited within £8V. The provided resolution is about 10 bits, which equals to 13 mV/LSB.
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6.6.4 The Use of Brake

The gravity in the Z-axis direction will cause the mechnism to slide, thus the magnetic
brake is often applied in the Z-axis direction to avoid the mechanism from falling down.
Using the magnetic brake reduces the servo motor's continuous resistance. If the servo
motor continues to output resistance, it generates a huge amount of heat which will
shorten the lifespan of the servo motor. The magnetic brake must be operated after the
servo motor is turned off in order to prevent mis-operation. The servo drive operates the
magnetic brake by controlling the DO. If DO.BRKR is set to Off, the magnetic brake is not
working and the motor is locked; if DO.BRKR is set to On, the magnetic brake is working
and the motor can operate. You can set the relevant delay with register MBT1 (P1-42) and
MBT2 (P1-43).

Timing diagram of the magnetic brake control:

(DO output)

ON
SON OFF | |  OFF
(Dl input) : :
I ON I
BRKR OFF | ! OFF
| |
| |
| |

MBT2 (P1-43)

|
|
|
|
— e

Y — \

1/ —

ZSPD (P1-38)f----=-msssmmeeees
Motor speed

—_-——— - — - — ——_——_— - - — =

ZSPD (P1-38)f---==m===mmmeees
Motor speed

The output timing of BRKR:

1. When Servo OFF, go through the time set by P1-43 and the motor speed is faster
than the setting in P1-38, DO.BRKR is OFF (the brake is locked).

2. When Servo Off, has not reached the time set by P1-43 but the motor speed is
slower than the setting in P1-38, DO.BRKR is OFF (the brake is locked.).
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The wiring diagram of using mechanical brake:

Servo Drive

DO1 :
DO2 :
DO3 :
DO4 :
DO5

DOX:
X=1,2,3,4,5

(DOX+,DOX-)

(7,6)
(5.4)
(3.2)
(1,26)
(28,27)

DOX+ c

Ensure the polarity of
Diode is correct, or it
might damage the drive

Do not connect VDD-COM+

When emergency stop signal
is activated, this circuit
breaker will be enabled.

DOX-

\/

N

~— Brake 1(blue)

T OO

I

I

I

I

I

! for brake
_—Ij DC24V DC24V

Note: (1)

Timing diagram of control power and main power:

(2)

and enables the brake.

3)
(4)

L1,L2
Control Circuit
Power

5V
Control Circuit
Power

R,S, T
Main Circuit
Power

BUS Voltage
READY

SERVO
READY

SERVO ON
(DI'lnput)

SERVO ON
(DO Output)

Position \ Speed\
Torque Command
Input

Please refer to Chapter 3, Wiring.
The brake signal controls the solenoid valve, provides power to the brake

Brake 2(brown)

Please note that there is no polarity in coil brake.
Do not use brake power and control power (VDD) at the same time.

Brake

__»! 14— 1msec(min)+ Response Filter Time of Digital Input (P2-09)

Input available
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7.1 Parameter Definition

Parameters are divided into five groups which are shown as follows. The first character
after the start code P is the group character and the second character is the parameter
character. As for the communication address, it is the combination of group number along
with two digit number in hexadecimal. The definition of parameter groups is as the

followings:

Group 0: Monitor parameters (example: P0O-xx)
Group 1: Basic parameters (example: P1-xx)
Group 2: Extension parameters (example: P2-xx)

Group 3: Communication parameters (example: P3-xx)

Group 4: Diagnosis parameters (example: P4-xx)

Abbreviation of control modes:
PT: Position control mode (command from external signal)

S: Speed control mode
T: Torque control mode

Explanation of symbols (marked after parameter)

(%) Read-only register, such as P0-00, P0-01, P4-00.

(A) Setting is invalid when Servo On, such as P1-00, P1-46, and P2-33.

(®) Not effective until re-power on or off the servo drive, such as P1-01 and P3-00.
(m) Volatile parameters, such as P2-31 and P3-06.
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7.2 Lists of Parameters

Monitor and General Output Parameter

Control Mode
Parameter Abbr. Funciton Default Unit Relaf[ed
PT S T Section
. . Factory
P0-00% VER Firmware Version Setting NA O O O -
. . 111
Po-01m  ALE ‘Alarm Code Display of Drive NA L NA O O O 112
(Seven-segment Display) 13
P0-02 STS Drive Status 00 N/A O O O 7.2
P0-03 MON Analog Output Monitor 01 NA O O O -
P0-08% TSON Servo On Time 0 Hour -
P0-09% CM1 Status Monitor Register 1 N/A NA O O O 435
P0-10% CM2 Status Monitor Register 2 N/A NA O O O 435
PO-11% CM3 Status Monitor Register 3 N/A NA O O O 435
P0-12% CM4  Status Monitor Register 4 N/A NA O O O 435
P0-13% CM5 Status Monitor Register 5 N/A NA O O O 435
P0-17  CMia Status Monitor Register 1 0 N/A ]
Selection
PO-18 CM2A Statusl Monitor Register 2 0 N/A )
Selection
P0-19  cm3a Status Monitor Register 3 0 N/A ]
Selection
P0-20 CM4A Status. Monitor Register 4 0 N/A )
Selection
PO-21 cMmsa  Status Monitor Register 5 0 N/A )
Selection
PO-46%  SVSTS S_ervo Digital Output Status 0 NA O O O )
Display
P1-04 MON1 MON1 Analog Monitor Output 100 % (full O O O 644
Proportion scale)
P1-05 MON2 MON2 Analog Monitor Output 100 % (full O O O 644
Proportion scale)

(%) Read-only register, e.g. parameter P0-00, P0-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Filter and Resonance Suppression

Control Mode
Parameter Abbr. Function Default  Unit Rela.ted
S T Section
p1.06 | sFLT Analog Speed Command 0 | ms 0 6.3.3
(Low-pass Filter)
p1-07 | TFLT /Analog Torque Command 0 | ms 0| 643
(Low-pass Filter)
Smooth Constant of Position
P1-08 PFLT |Command 0 10ms | O 6.2.4
(Low-pass Filter)
P1.34 | TACC Acceleration Constant of 200 ms 0 6.3.3
S-Curve
P1-35 | TDEC Deceleration Constant of 200 ms 0 6.3.3
S-Curve
Acceleration / Deceleration
P1-36 TSL Constant of S-Curve 0 ms O 6.3.3
P1-59 | MFLT /Analog Speed Command 0 0.1ms O -
P1-62 | FRCL |Friction Compensation 0 % O |0|O -
P1-63 | FRCT |Friction Compensation 0 ms O |0 O -
P1-68 |PFLT?2 Ppsition Command Moving 4 ms o i
Filter
i Resonance suppression
P2-23 | NCF1 (Notch filter) (1) 1000 Hz O |0|0| 6.37
i Resonance Suppression (Notch
P2-24 | DPH1 filter) Attenuation Rate (1) 0 dB 0 |0]0]| 637
Resonance suppression
P2-43 | NCF2 (Notch filter) (2) 1000 Hz O |O0|0| 637
i Resonance Suppression (Notch
P2-44 | DPH2 filter) Attenuation Rate (2) 0 dB 0 0|0 637
i Resonance suppression
P2-45 | NCF3 (Notch filter) (3) 1000 Hz O |0|0| 6.37
i Resonance Suppression (Notch
P2-46 | DPH3 filter) Attenuation Rate (3) 0 dB O |0|0]| 637
P2.47 | ANCE Auto Reso_nance Suppression 1 N/A o olo i
Mode Setting
P2-48 | ANCL Reésonance Suppression 100 | NNA | O |00 -
Detection Level
P2-25 | NLP |-OW-Pass Filterof Resonance |, .50 1ms| 0 (0| 0| 637
Suppression
P2-49 SJIT |Speed Detection Filter 0 sec | O OO -

(%) Read-only register, e.g. parameter P0-00, PO-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Gain and Switch Parameter

Control Mode
Parameter Abbr. Function Default  Unit Relafced
S T Section
P2-00 KPP |Position Loop Gain 35 rad/s | O 6.2.5
P2-01 PPR Swﬂchmg Rate of Position 100 o 0 6.25
Loop Gain
P2-02 PFG |Position Feed Forward Gain 50 % O 6.2.5
Smooth Constant of Position
P2-03 PFF |Feed Forward Gain 5 ms | O )
P2-04 KVP |Speed Loop Gain 500 radls | O | O | O| 6.36
P2.05 SPR Ewnchlng Rate of Speed 100 o ololo i
oop Gain
P2-06 KVI |Speed Integral Compensation, 100 radls | O | O | O | 6.36
P2-07 KVF |Speed Feed Forward Gain 0 % Ol OO0 6.36
P2-26 DST |Anti-interference Gain 0 0001 O | O O -
P2.97 Gce Gain SW|tch|ng and Switching 0 NA ol olo i
Selection
p22g | GuT |Sain Switching Time 10 |1oms| 0|0 0| -
Constant
pulse
P2-29 GPE |Gain Switching 1280000 Kpps | O | O | O -
r/min
Speed Loop Frequency 5.6
P2-31 AUT1 |Response Setting in Auto and|, 80 Hz Ol 0]|O
Semi-auto Mode 6.3.6
5.6
P2-32A | AUT2 Tuning Mode Selection 0 NJA | O] O |O 636

(%) Read-only register, e.g. parameter P0-00, PO-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(@) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Position Control Parameter

Control Mode
Parameter Abbr. Function Default  Unit Relafced
T Section
P1-01e@ CTL Input Setting of Control Mode 0 i ol olo 6.1
and Control Command
P1-024 | PSTL [oPeed and Torque Limit o 'NA|O|O O] 66
Setting
P1-12 ~ - o
P1.14 TQ1 ~ 3 |Internal Torque Limit 1 ~ 3 100 Yo O OO0 641
P1-46 A GR3 Pulse Number of Encoder 2500 | pulse i
Output
P1-55 MSPD |Maximum Speed Setting rated | r/min -
P2-50 CCLR |Pulse Clear Mode 0 N/A | O -
External Pulse Control Command (PT mode)
P1-00 A PTT |External Pulse Input Type 0x2 N/A | O 6.2.1
P1-44 A GR1 |Gear Ratio (Numerator) (N1) 1 pulse | O 6.2.3
P1-45A GR2 |Gear Ratio (Denominator) (M) 1 pulse | O 6.2.3
P2-60 A GR4 |Gear Ratio (Numerator) (N2) 1 pulse | O -
P2-61A GR5 |Gear Ratio (Numerator) (N3) 1 pulse | O -
P2-62 A GR6 |Gear Ratio (Numerator) (N4) 1 pulse | O -
(%) Read-only register, e.g. parameter P0-00, PO-10 and P4-00, etc.

(A)
(®)

Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.
Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and

P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Speed Control Parameter

Control Mode Rglated
S T Section

Parameter Abbr. Function Default Unit

Input Setting of Control Mode 0 ) Olol o 6.1

and Control Command

Speed and Torque Limit
Setting

Output Pulse Counts Per One
Motor Revolution

P1-01@ CTL

P1-02A | PSTL 0 NNA | O O] O 6.6

P1-46A | GRS3 1 pulse | O | O | O -

P1-55 MSPD |Maximum Speed Limit rated | r/min | O | O | O -
P1-09 ~ _ q|Internal Speed Command 1 ~ | 1000 ~ | 0.1

P1-11 SP1~3 3 3000 | r/min 6.3.1
PF1,ﬂ124~ TQ1 ~ 3|Internal Torque Limit 1 ~ 3 100 % O O] O] 662
P1-40a | vcm |Maximum Speed of Analog rated | r/min O 0| 634

Speed Command

Maximum Output of Analog
Torque Speed

Maximum Rotation Setting of

Encoder Setting (OA, OB)

(%) Read-only register, e.g. parameter P0-00, PO-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.

P1-41A | TCM 100 % O 0|0 -

P1-76 |AMSPD 5500 | r/min | O | O| O -
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Torque Control Parameter

Control Mode Rglated
S T Section

Parameter Abbr. Function Default Unit

Input Setting of Control Mode
and Control Command

Speed and Torque Limit
Setting

Output Pulse Counts Per One
Motor Revolution

P1-01e CTL 0 - OO0 0| 61

P1-02A | PSTL 0 NA | O |O|O| 66

P1-46A | GR3 1 pulse| O | O | O -

P1-55 MSPD |Maximum Speed Limit rated | r/min| O | O | O -
P1-09 ~ - 1000 ~ .

P1-11 SP1~3 |Internal Speed Limit 1 ~ 3 3000 r/min O|O| 6.6.1
P1-12 ~ _q |Internal Torque Command 0

P1.14 TQ1~3 1~3 100 Yo O |0 0O 641
P1-40a | vCcMm [Maximum Speed of Analog rated | r/min olo| -

Speed Command

P1-41a | Tcm [Maximum Output of Analog 100 | % |0 | 0| 0| 644

Torque Limit

(%) Read-only register, e.g. parameter P0-00, PO-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Planning of Digital Input / Output and Output Setting Parameter

Control Mode
Parameter Abbr. Function Default Unit Relafted
PT S T Section
P2-09 DRT DI Debouncing Time 2 2ms O O O -

P2-10  DI1 DI Functional Planning 101 NA O O O T$b1'e
P2-11 DI2 DI2 Functional Planning 104 NA O O O T$b1'e
P2-12  DI3 DI3 Functional Planning 116 NA O O O T$b1'e
P2-13  DI4 DI4 Functional Planning 117 NA O O O T$b1'e
P2-14  DI5 DI5 Functional Planning 102 NA O O O T$b1'e
P2-15  DI6 DI6 Functional Planning 22 NA O O O T$b1'e
P2-16  DI7 DI7 Functional Planning 23 NA O O O T$b1'e
P2-17  DI8 DI8 Functional Planning 21 NA O O O T$b1'e
P2-36  DI9 DI9 Functional Planning O NA O O O T$b1'e
. . Table

P2-18 DO1 DO1 Functional Planning 101 NNA O O O 79
. . Table

P2-19 DO2 DO2 Functional Planning 103 NNA O O O 79
. . Table

P2-20 DO3 DO3 Functional Planning 109 NNA O O O 79
. . Table

P2-21 DO4 DO4 Functional Planning 105 NNA O O O 79
. . Table

p2-22 DO5 DO5 Functional Planning 7 NNA O O O 79
. . Table

pP2-37 DO6 DOG6 Functional Planning 7 NNA O O O 79
P1-38  ZSPD Zero Speed Range Sett 100 91 o o o 'k

- ero Speed Range Setting Imin 20
. . Table

P1-39 SSPD Target Motor Detection Level 3000 r/min O O O 25
P1-42 MBT1 Enable Delay Time of Brake 0 ms O O O 655
P1-43 MBT2 Disable Delay Time of Brake 0 ms O O O 655

: Tabl
P1-47 SCPD Speed Reached (DO : SP_OK) 10 ¢/min o able

Range 7.2
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Planning of Digital Input / Output and Output Setting Parameter

Control Mode
Parameter Abbr. Function Default ' Unit Relafted
S T Section
" Table
P1-54 PER Position Completed Range 12800 pulse O 79
i Table
P1-56 OVW Output Overload Warning 120 o O 0 O
Level 7.2

(%) Read-only register, e.g. parameter P0-00, P0-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Communication Parameter

Parameter Abbr. Function Default Unit (;c;_ntroé Moc-jre ggﬁ:ﬁg
P3-00®@ ADR Address Setting Ox7TF N/A O O O 8.2
P3-01 BRT Transmission Speed 0x0203 bps O O O 8.2
P3-02 PTL Communication Protocol 6 NA O O O 8.2
P3-03 FLT Communication Error Disposal 0 NNA O O O 8.2
P3-04 CWD Communication Time Out 0 sec O O O 8.2
P3-05 CMM Communication Mechanism 0 NA O O O 8.2
P3-06M SD ?[ﬁ?trol Switch of Digital Input 0 NA O O O 8.2
P3-07  CDT gg{;‘;"%ﬂ‘fﬁon Response 0 1ms O O O 82
P3-08 MNS Monitor Mode 0000 NNA O O O 82

(%) Read-only register, e.g. parameter P0O-00, PO-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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Diagnosis Parameter

Control Mode Related

Parameter Abbr. Function Default  Unit .
PT S T Section
P4-00k ASH1 Fault Record (N) 0 NNA O O O 441
P4-01% ASH2 Fault Record (N-1) 0 NA O O O 441
P4-02%  ASH3 Fault Record (N-2) 0 NA O O O 441
P4-03% ASH4 Fault Record (N-3) 0 NA O O O 441
P4-04%  ASH5 Fault Record (N-4) 0 NA O O O 441
P4-05 JOG Servo Motor Jog Control 20 r/min O O O 442
P4-06 Al FOT Digital Output Register 0 NNA O O O 444
P4-07 ITST Multi-function of Digital Input 0 NNA O O O 454;)
P4-08% PKEY Input Status of the Drive Panel N/A  N/A O O O -
P4-09%  MOT Digital Output Status NNA NA O O O 446
P4-10A  CEN Adjustment Selection 0 NNA O O O -
Analog Speed Input Offset Factory i
P4-11 SOF1 Adjustment 1 Setting NiA 1 O 1010
Analog Speed Input Offset Factory i
P4-12 | SOF2 Adjustment 2 Setting N/A1 O |00
P4-14 TOE?2 Anglog Torque Input Offset Fact_ory NA O O O i
Adjustment 1 Setting
Analog Torque Input Offset Factory i
P4-15 | COF1 Adjustment 2 Setting N/A1 O |00
Current Detector (V1 Phase)  Factory i
P4-16  COF2  otset Adjustment Setting NiA 1 O 100
Current Detector (V2 Phase)  Factory i
P4-17 COF3  Oftset Adjustment Setting N/A1 O |00
Current Detector (W1 Phase) Factory i
P4-18  COF4 Oftset Adjustment Setting NiA 1 O 100
IGBT NTC Adjustment Factory
P4-19  TIGB  hetection Level Setting N/A1 O |00 i
Offset Adjustment Value of
P4-20  DOF1 \nhalog Monitor Output (MON1) 0 MV O O O 644
Offset Adjustment Value of
P4-21 DOF2 Analog Monitor Output (MON2) 0 my | 01010 644
P4-22 SAO Analog Speed Input Offset 0 mV O -
P4-23 TAO Analog Torque Input Offset 0 mV 0] -

(%) Read-only register, e.g. parameter P0-00, P0-10 and P4-00, etc.

(A)  Setting is invalid when Servo On, e.g. parameter P1-00, P1-46 and P2-33, etc.

(®) Not effective until re-power on or off the servo drive, e.g. parameter P1-01 and
P3-00.

(m) Volatile parameters, e.g. parameter P2-30 and P3-06.
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7.3 Parameter Description

P0-xx Monitor Parameters

P0-00%

VER |Firmware Version

Address: 0000H
0001H

Operation
Interface:

Panel/Software Communication Related Section: N/A

Default:

Factory setting

Control
Mode:

ALL

Unit:

Range:

Data Size:

16-bit

Format:

Decimal

Settings: This parameter only shows the firmware version of the servo

drive.

ALE

Alarm Code Display of Drive Address: 0002H
(Seven-segment Display) 0003H

Operation
Interface:

Related Section:

Panel/Sof icat
anel/Software Communication 1.1, 112,113

Default:

Control
Mode:

ALL

Unit:

Range:

0~0
It only can be set to O to clear the alarm
(Same as DI.ARST).

Data Size:

16-bit

Format:

BCD

Settings: Hexadecimal format: displays the alarm code

0x0000: alarm clear (same as DI:ARST).
0x0000 ~ OxFFFF: displays the alarm code (not writable).

For the list of alarms, please refer to Section 9.1 Alarm of Servo
Drive.

Alarm of Servo Drive
001: Over current
002: Over voltage

003: Under voltage (In default setting, the alarm occurs only
when the voltage is not enough in Servo ON status; In Servo
ON status, when it applies to power R, S, T, the alarm still
will not be cleared. Please refer to P2-66.)

004: Motor combination error (The drive corresponds to the
wrong motor)

005: Regeneration error
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006:
007:
008:
009:
010:
011:

012:
013:
014:
015:
016:
017:
018:
019:
020:
021:
022:
023:
024:
025:
026:
027:
030:
031:
099:

Overload

Over speed

Abnormal pulse command

Excessive deviation of position command
Reserved

Encoder error (The servo drive cannot connect to the
encoder because of disconnection or abnormal wiring)

Adjustment error

Emergency stop

Reverse limit error

Forward limit error

IGBT overheat

Abnormal EEPROM

Abnormal signal output

Serial communication error

Serial communication time out
Reserved

Main circuit power lack phase

Early warning for overload

Encoder initial magnetic field error
The internal of the encoder is in error
Unreliable internal data of the encoder
The internal of the encoder is in error
Motor crash error

Incorrect wiring of the motor power line, U, V, W, GND
DSP firmware upgrade

STS |[Drive Status

Address: 0004H
0005H

Operation
Interface:

Panel/Software Communication

Related Section:
Table 7.2

Default:

00

Control
Mode:

ALL

Unit:

Range:

-112, 0 ~ 111

Data Size:

16-bit

Format:

Decimal

Settings: Input the monitoring variable to P0-02 in order to view changes

to the variable on the panel. For the list of monitoring variables,

please refer to Table 7.3 Monitoring Variables Descriptions.
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. Address: 0006H
m MON |Analog Monitor Output 0007H

OperatlorT Panel/Software Communication Related Section:
Interface: 6.6.3
Default::00

Control
Mode: ALL

Unit:i-
Range:i00 ~ 77
Data Size:16-bit
Format:\Hexadecimal

‘ -|_—> MONZ2
MON1

» Not used
MONT1,
SOOI Description
Setting P
Value
0 Motor speed (+/-8 Volts/Max. speed)
1 Motor torque (+/-8 Volts/Max. torque)
2 Pulse command frequency (+8 Volts / 4.5Mpps)
3 Speed command (+/-8 Volts/ Max. speed
command)
4 Torque command (+/-8 Volts/Max. torque
command)
5 VBUS voltage (+/-8 Volts / 450V)
6 Reserved
7 Reserved

Please refer to parameter P1-04, P1-05 for proportional setting
of analog output voltage.

For example: P0-03 = 01 (MON1 is the analog output of motor
speed; MON2 is the analog output of motor torque)
Note:

Mot d .
el Speepl_M) (unit : Volts)

100

MON1 output voltage =8 X

(Max. speed X

MON2 output voltage =8 x — ool OTaUe___ (it Volts)

(Max. torque X 100

Address: 0008H
/B Reserved 0009H
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Reserved

Address: 000AH
000BH

P0-06m

Reserved

Address: 000CH
000DH

P0-07m

Reserved

Address: 000EH
000FH

P0-08%

TSON

Servo Startup Time

Address: 0010H
0011H

Operation
Interface:

Panel/Software Communication

Related Section: N/A

Default:

0

Control

Mode:|

Unit;

Hour

Range:

High Word: 0 ~ 65535

Low Word: 0 ~ 65535

Data Size:

16-bit

Format:

P0-09%

Decimal

Settings:

High Word: Servo enable time
Low Word: Servo power on time

CM1

Status Monitor Register 1

Address: 0012H
0013H

Operation
Interface:

Panel/Software Communication

Related Section:
435

Default:

Control
Mode:

ALL

Unit:

Range:i-

Data Size:|32-bit

Format:

Decimal

Settings: The setting value which is set by P0-17 should be monitored via

P0-09.

For example, if PO-17 is set to 3, when accessing P0-09, it obtains
the total feedback pulse number of motor encoder. For MODBUS
communication, two 16bit data, 0012H and 0013H will be read as
a 32bit data; (0013H : 0012H) = (Hi-word : Low-word). Set P0-02 to
23, the panel displays “VAR-1" first, and then shows the content of

P0-09.
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P0-10%

CM2

Status Monitor Register 2

Address: 0014H
0015H

Operation
Interface:

Panel/Software

Communication

Default:

Control
Mode:

ALL

Related Section:
435

Unit:

Range:

Data Size:

32-bit

PO-115%

PO-125%

Format:

Decimal

Settings: The setting value which is set by P0-18 should be monitored via
P0-10. Set P0-02 to 24, the panel displays “VAR-2” first, and then
shows the content of P0O-10.

CM3

Status Monitor Register 3

Address: 0016H
0017H

Operation
Interface:

Panel/Software

Communication

Related Section:
435

Default:

Control
Mode:

ALL

Unit:

Range:

Data Size:

32-bit

Decimal

Format:

Settings: The setting value which is set by P0-19 should be monitored via
P0-11. Set P0-02 to 25, the panel displays “VAR-3” first, and then
shows the content of PO-11.

CM4

Status Monitor Register 4

Address: 0018H
0019H

Operation
Interface:

Panel/Software

Communication

Related Section:
435

Default:

Control
Mode:

ALL

Unit:

Range:

Data Size:

32-bit

Format:

Decimal

Settings: The setting value which is set by P0-20 should be monitored via
P0-12. Set P0-02 to 26, the panel displays “VAR-4" first, and then
shows the content of P0-12.
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P0-13%

P0-17

CM5

Status Monitor Register 5

Address: 001AH
001BH

Operation
Interface:

Panel/Software

Communication

Related Section:
435

Default:

Control
Mode:

ALL

Unit:

Range:

Data Size:

32-bit

Format:

Decimal

Settings: The setting value which is set by P0-21 should be monitored via

P0O-13.

Reserved

Address: 001CH
001DH

Reserved

Address: 001EH
001FH

Reserved

Address: 0020H
0021H

CM1A

Status Monitor Register 1 Selection

Address: 0022H
0023H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control

Mode:|

Unit:

Range:

0~18

Data Size:

16-bit

Format:

Decimal

Settings: Please refer to P0O-02 for its setting value.

For example:

If PO-17 is set to 07, then reading P0-09 means reading “Motor

speed (r/min)”.
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P0-18

CM2A

Status Monitor Register 2 Selection

Address: 0024H
0025H

Operation

Related Section: N/A

Interface: Panel/Software Communication
Default:|0
Control
Mode:
Unit:i-
Range:i0 ~ 18
Data Size:16-bit
Format::Decimal

Settings: Please refer to P0-02 for its setting value.

CM3A

Status Monitor Register 3 Selection

Address: 0026H
0027H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control

Mode:!

Unit:

Range:

0~18

Data Size:

16-bit

Format:

Decimal

Settings: Please refer to P0-02 for its setting value.

CM4A

Status Monitor Register 4 Selection

Address: 0028H
0029H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control

Mode:!

Unit:

Range:

0~18

Data Size:

16-bit

Format:

Decimal

Settings: Please refer to P0-02 for its setting value.
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Address: 002AH
002BH

CMS5A Status Monitor Register 5 Selection

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i0

Control i
Mode:

Unit:i-
Range:i0 ~ 18
Data Size:16-bit

Format::Decimal

Settings: Please refer to P0-02 for its setting value.

Address: 002CH

Reserved 002DH

Address: 002EH

IBVXIl Reserved 002FH

Address: 0030H

Reserved 0031H

Address: 0058H
0059H

) & PCMN Status Monitor Register (for PC Software)

Operation Related Section: N/A

Interface:
Default:iOx0

Control
Mode: ALL

Unit:i-
Range:idetermined by the communication
address of the designated parameter
Data Size:{32-bit

Format:Decimal

Settings: Same as parameter P0-09

Panel/Software Communication
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P0-46%

PCMNA Sof

tware)

Status Monitor Register Selection (for PC

Address: 005AH
005BH

Operation
Interface:

Panel/Software

Communication

Default:i0x0

Control
Mode:

ALL

Unit:i-

Range:i0~127

Data Size:

16-bit

Format:

Decimal

Related Section:
435

Settings: Same as parameter P0-17

SVSTS |Servo Output Status Display

Address: 005CH
005DH

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control
Mode:

ALL

Unit:

Range:

0x00 ~ OxFF

Data Size:

16-bit

Format:

Hexadecimal

Settings: Bit0: SRDY (Servo is ready)
Bit1: SON (Servo On)

Bit2: ZSPD (Zero speed detection)
Bit3: TSPD (Target speed reached)
Bit4: TPOS (Target position reached)

Bit5: TQL (Torque limiting)
Bit6: ALRM (Servo alarm)

Bit7: BRKR (Brake control output)
Bit9: OLW (Early warning for overload)

Bit10: WARN (When Servo warning, CW, CCW, EMGS, under
voltage, Communication error, etc, occurs, DO is ON)

Bit11 ~ Bit15: Reserved
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P1-xx Basic Parameters

PTT |External Pulse Input Type

Address: 0100H
0101H

Operation
Interface:

Panel/Software Communication

Related Section:
6.2.1

Default:

0x2

Control
Mode:

PT

Unit:

Range:

0~1142

Data Size:

16-bit

Format:

Hexadecimal

Settings:

—#pulse type
e filter width
* logic type

¢ external pulse input source

B Pulse type
0: AB phase pulse (4x)
1: Clockwise (CW) + Counterclockwise (CCW) pulse
2: Pulse + Symbol
Other settings: reserved

Filter width

* not in use

If the filter pulse frequency is too high instantaneously, the pulse
frequency exceeding the frequency setting will be filtered out as noise.

) Minimum Pulse Width ] Minimum Pulse Width
Setting . Setting , ,
(Low-speed Filter Frequency (High-speed Filter
Value . Value .
note 1) Frequency note 1)
0 600 ns (0.83 Mpps) 0 150 ns (3.33 Mpps)
1 2.4 us (208 Kpps) 1 600 ns (0.83 Mpps)
2 4.8 us (104 Kpps) 2 1.2 us (416 Kpps)
3 9.6 us (52 Kpps) 3 2.4 us (208 Kpps)
4 No Filter Function 4 No Filter Function
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Note:
<I150|ni50nS ,150ns<,l50,ns
:HIH ) K
Pulse Input Pulse Input
| * | | | * |
| | | | |
| | | |
| | | |
| | | |
. . P , , [
filtered signal L filtered signal __| Lo I
| | I I I
When this pulse frequency is less than When this pulse frequency is less than

150 ns, this signal will be regarded as a

low-level pulse and two input pulses will

be regarded as one input pulse.

>150 ns

150 ns, this signal will be regarded as a
high-level pulse and two input pulses will

be regarded as one input pulse.
>150 ns

k————

When the pulse frequencies of high-level duty
and low-level duty both are greater than 150 ns,
the signal will not be filtered (that is, the pulse
command will pass through).

If the user uses 2 ~ 4 MHz input pulse, it is suggested to set the filter value to 4. Please
note that the applicable version is: DSP version 1.005 sub10 and version above.

Note: When the signal is the high-speed pulse specification of 4 Mpps and the settings
value of the filter is 4, then pulse will not be filtered.
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B Logic Type
High-speed and Low-speed Pulse Input
Logic Pulse Type Forward Rotation Reverse Rotation
Pulse Phase Lead Pulse Phase Lag
(43) (43)
Pulse |¢ TH Pulse 1 TH
AB Ph R N
ase > >
O (39) — (39) :
(@)} Pulse Sign T1|T1 T1(|(T1:T1 Sign TT T1|T1iT1 | T1L T1
© @7 37)
0 2 “
8 Clockwise  Ppulse TH
o and ) e e » T
Counter- (39) T2iT2iT2{T2iT2{T2 T3 T2 T2{T2T2/T2 T2
clockwise 5("397? iTH
Pulse
High-speed Pulse Input
Logic Pulse Type Forward Rotation Reverse Rotation
© Sign = high Sign = low
(®))
3 (38) (38)
Pulse + HPULSE TH HPULSE iTH
0 ¢ N e SR ue S u SR S B8 T e i e e e o
= Symb0| @2) T4 {T5 . T6 T5.7T6 15 T4 @2) T4 TS5 T6 T5 T6 T5 T4
8 HSIGN HSIGN A
o (40) (40)
Low-speed Pulse Input
Logic Pulse Type Forward Rotation Reverse Rotation
It Sign = low Sign = high
8) (43)
(43)
EI) Pulse + Pulse iTH Pulse TH
= ymbo @9) T4 T5.T6 [Te T5 | T4 39) T4 (T5,T6 . T5,T6:T5; T4
8 Sign Sign
o @7 @37

Digital circuits use 0 and 1 to represent the high and low voltage levels. In positive logic,
1 represents high voltage and 0 represents low voltage; in negative logic, 1 represents low
voltage and 0 represents high voltage.

For example:
Positive Logic Negative Logic

7-23



Chapter 7 Parameters

ASDA-B2

Max. input Min. time width
Pulse specification f '
HEigfLiEEy T T2 T3 T4 T5 T6
High-speed  Differential o\, o 625ns 125ns  250ns 200ns  125ns  125ns
pulse Signal
Differential
Low-speed Signal 500 Kpps 0.5us 1us 2us 2us 1us 1us
pulse Open
collector 200 Kpps @ 1.25us 2.5us Sus S5us 2.5us  2.5us
e Max. input Voltage Forward
Pulse specification I
frequency specification Current
High-speed pulse Differential Signal 4 Mpps 5V <25 mA
Differential Signal 500 Kpps 2.8V ~3.7V <25 mA
Low-speed pulse
Open collector 200 Kpps 24V (Max.) <25 mA

B Source of external

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

CTL |Control Mode and Output Direction

Address: 0102H

0103H

Operation
Interface:

Panel/Software Communication

Default:

0

Control
Mode:

ALL

Unit:

Range:

00 ~ 110

Data Size:

16-bit

Format:

Hexadecimal

SettinQS'

15

Not in use

B Control mode setting

Control mode setting
Torque output direction setting

Related Section:
6.1, Table 7.1

Mode | PT S | T

\Sz\Tz

Single Mode

A | |

Reserved

A

A
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Dual Mode
06 A A
07 A A
08 Reserved
09 Reserved
0A A A |

Single mode:

PT: Position Control Mode (The command source is external
pulse and analog voltage which can be selected via DI.
PTAS.)

S: Speed Control Mode (The command source is the external
analog voltage and register. It can be selected via DI. SPDO,
SPD1.)

T: Torque Control Mode (The command source is the external
analog voltage and register. It can be selected via DI. TCMO,
TCM1.)

Sz: Zero Speed / Internal Speed Command

Tz: Zero Torque / Internal Torque Command

Dual Mode: It can switch mode via the external Digital Input (Dl).
For example, if it is set to the dual mode of PT/S (Control mode
setting: 06), the mode can be switched via DI. S-P (Please refer to
table 7.1).

B Torque Output Direction Settings

Forward @‘) <@’)

P(CCW) N(CW)
Reverse @’) @)‘7
N(CW) P(CCW)
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PSTL [Speed and Torque Limit Setting ROl I
0105H
OperatlorT Panel/Software Communication Related Section:
Interface: 6.6
Default:|0
Control
Mode: ALL
Unit:i-
Range:i00 ~ 11
Data Size:16-bit
FD'SplaY Hexadecimal
ormat:
Settings:
‘ L» Disable / enable speed limit function
Disable / enable torque limit function
» Not in use
B Disable or Enable speed limit function

0: Disable speed limit function

1: Enable

speed limit function (It is available in T mode only)

Others: Reserved
Block diagram of speed limit setting:

(0)

Vref%—{>—\o
i Speed Limit

| |[P1-09(1)[—© Command
' [P1-10(2)—©
| [P1-11(3)

SPDO |

SPD1 |

When desire to use speed limit function, users could use parameter setting
or DI triggering. That is to say, set P1-02 to 0x0001 or trigger DI will do.
Also, users could enable or disable the limit function via DI.SPDLM, which

is a more

flexible way but would need to take one DI setting. Speed limit

can be enabled by P1-02 or DI.
DI.SPDO0 and DI.SPD1 are for selecting the limiting source.

H Disable o

r Enable torque limit function

0: Disable torque limit function

1: Enable

torque limit function (It is available in position and speed mode)

Other: Reserved
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Tref +—] >—ﬁ(0)

Torque Limit
1 [P1-12(1)[—© Command
| [P1-13(2)—©
P [P1-14(3)
TCMO |
TCM1 |

Users could use torque limit function via parameter setting or DI
triggering. That is to say, set P1-02 to 0x0010 or trigger DI will do. Also,
users could enable or disable the limit function via DI.TRQLM, which is a
more flexible way but would need to take one DI setting. Torque limit can be
enabled by P1-02 or DI. DI.TCMO and DI.TCM1 are for selecting the
limiting source.

m AOUT |Polarity Setting of Encoder Pulse Output Address: 031006;'H

Operatlor! Panel/Software Communication Related Section:
Interface: 3.3.3

Default:i0

Control
Mode: ALL

Unit:
Range: 0 ~ 13
Data Size:16-bit
Format:Hexadecimal
Settings:

.

Polarity of monitor analog output
Polarity of encoder pulse output

» Notinuse

B Polarity of monitor analog output B  Position pulse outputs polarity
0: MON1(+), MON2(+) 0: Forward output
1: MON1(+), MONZ2(-) 1: Reverse output
2: MON1(-), MON2(+)
3: MON1(-), MON2(-)
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MON1

MON1 Analog Monitor Output Proportion

Address: 0108H
0109H

Operation
Interface:

Panel/Software

Communication

Default:

100

Control
Mode:

ALL

Unit:

% (full scale)

Range:

0~100

Data Size:

16-bit

Format:

Decimal

Related Section:
6.4.4

Settings: Please refer to the P1-03, for the setting of analog output
selection.

Example: P0-03 = 01 (MON1 is motor speed analog output,
MON2 is motor torque analog output)

Motor speed

MON1 output voltage= 8 x (unit: Volts)

P1-04

(Max. motor speed x W)

MON2 output voltage= 8 x

Motor toque

(Max. motor torque x

P1-05 )
100

(unit: Volts)

MON2

MON2 Analog Monitor Output Proportion

Address: 010AH
010BH

Operation
Interface:

Panel/Software

Communication

Default:

100

Control
Mode:

ALL

Related Section:
6.4.4

Unit:

% (full scale)

Range:

0~100

Data Size:

16-bit

Format:

Decimal

Settings: Please refer to the P1-03, for the setting of analog output
selection.

Example: P0-03 = 01 (MON1 is motor speed analog output,
MON2 is motor torque analog output)

Motor speed

MON1 output voltage= 8 x (unit: Volts)
(Max. motor speed x P1-04 )
' 100
Motor torque
MON2 output voltage= 8 x (unit: Volts)
(Max. motor torque x P11685 )
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P1-07

P1-08

SFLT |Analog Speed Command (Low-pass Filter) Address: OJ1O:DHH
OperatlorT Panel/Software Communication Related Section:
Interface: 6.3.3
Default:i0
Control
Mode: S
Unit:ims
Range:i0 ~ 1000 (0: Disabled)
Data Size:{16-bit
Format::Decimal
Settings: 0: Disabled
TELT Analog Torque Command (Low-pass Address: 010EH
Filter) 010FH
OperatlorT Panel/Software Communication Related Section:
Interface: 6.4.3
Default:i0
Control
Mode: T
Unit:ims
Range:i0 ~ 1000 (0: Disabled)
Data Size:{16-bit
Dlsplay Decimal
Format:
Settings: 0: Disabled
PELT Smooth Constant of Position Command |Address: 0110H
(Low-pass Filter) 0111H
Operat|orT Panel/Software Communication Related Section:
Interface: 6.2.4
Default:iO
Control
Mode: PT
Unit:i10ms
Range:i0 ~ 1000
Data Size:{16-bit
Format:iDecimal
Settings: 0: Disabled
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SP1

Internal Speed Command 1/ Internal
Speed Limit 1

Address: 0112H
0113H

Operation
Interface:

Panel/Software

Communication

Default:

1000

Control
Mode:

S, T

Unit:

0.1r/min

Range:

-60000 ~ +60000

Data Size:

32-bit

Format:

Decimal

Example

120 = 12 r/min

Related Section:
6.3.1

Settings: Internal Speed Command 1: The setting of the first internal speed

command.

Internal Speed Limit 1: The setting of the first internal speed limit.

SP2

Internal Speed Command 2 / Internal
Speed Limit 2

Address: 0114H
0115H

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.1

Default:

2000

Control
Mode:

S, T

Unit:

0.1r/min

Range:

-60000 ~ +60000

Data Size:

32-bit

Format:

Decimal

Example

120 = 12 r/min

Settings: Internal Speed Command 2 : The setting of the second internal

speed command.

Internal Speed Limit 2: The setting of the second internal speed

limit.
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SP3

Internal Speed Command 3/ Internal
Speed Limit 3

Address: 0116H
0117H

Operation
Interface:

Panel/Software

Communication

Default:

3000

Control
Mode:

S, T

Unit:

0.1r/min

Range:

-60000 ~ +60000

Data Size:

32-bit

Format:

Decimal

Example

120 = 12 r/min

Related Section:
6.3.1

Settings: Internal Speed Command 3: The setting of the third internal speed
command.

Internal Speed Limit 3: The setting of the third internal speed limit.

TQ1

Internal Torque Command 1/ Internal
Torque Limit 1

Address: 0118H
0119H

Operation
Interface:

Panel/Software

Communication

Related Section:
6.4.1

Default:

100

Control
Mode:

T, P&S

Unit:

%

Range:

-470 ~ +470

Data Size:

16-bit

Format:

Decimal

Settings: Internal Torque Command 1: The setting of the first internal torque

command.

Internal Torque Limit 1: The setting of the first internal torque limit.
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P1-17

TQ2

Internal Torque Command 2 / Internal
Torque Limit 2

Address: 011AH
011BH

Operation
Interface:

Panel/Software Communication

Default:

100

Control
Mode:

T, P&S

Unit:

%

Range:

-470 ~ +470

Related Section:
6.4.1

Data Size:

16-bit

Display
Format:

Decimal

Settings: Internal Torque Command 2: The setting of the second internal
torque command.

Internal Torque Limit 2: The setting of the second internal torque

imit.

TQ3

Internal Torque Command 3/ Internal
Torque Limit 3

Address: 011CH
011DH

Operation
Interface:

Panel/Software Communication

Related Section:
6.4.1

Default:

100

Control
Mode:

TP&S

Unit:

%

Range:

-470 ~ +470

Data Size:

16-bit

Format:

Decimal

Settings: Internal Torque Command 3: The setting of the third internal

torque command.

Internal Torque Limit 3: The setting of the third internal torque

limit.

Reserved

Address: 011EH
011FH

Reserved

Address: 0120H
0121H

Reserved

Address: 0122H
0123H

Reserved

Address: 0124H
0125H

Reserved

Address: 0126H
0127H
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P1-23

Reserved

Address: 0128H
0129H

Reserved

Address: 012AH
012BH

Reserved

Address: 012CH
012DH

Address: 012EH

Reserved 250
VSF1 |Low-frequency Vibration Suppression (1) [Address: 3:33?:
?ne[Z;?at?er: Panel/Software Communication g:l:et]itc?: 68_;(_3;'0”:

Default:11000
Control
Mode: PT
Unit:i0.1Hz
Range:10 ~ 1000
Data Size:16bit
Format:\DEC
150 =15 Hz
Example

Settings: The setting value of the first low-frequency vibration suppression.
If P1-26 is set to 0, then it will disable the first low-frequency filter.

VSG1

Low-frequency Vibration Suppression
Gain (1)

Address: 0134H
0135H

Operation
Interface:

Panel/Software

Communication

Related Section:
Section 6.2.9

Default:

0

Control
Mode:

PT

Unit:

Range:

0~9 (0: Disable the first low-frequency

filter)

Data Size:

16bit

Format:

DEC

Settings: The first low-frequency vibration suppression gain. The bigger
value it is, the better the position response will be. However, if the
value is set too big, the motor will not be able to smoothly
operate. It is suggested to set the value to 1.
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P1-27

VSF2

Low-frequency Vibration Suppression (2)

Address: 0136H
0137H

Operation
Interface:

Panel/Software Communication

Default:

1000

Control
Mode:

PT

Unit;

0.1Hz

Range:

10 ~ 1000

Data Size:

16bit

Format:

DEC

Example

150 =15 Hz

Related Section:
Section 6.2.9

Settings: The setting value of the second low-frequency vibration
suppression. If P1-28 is set to 0, then it will disable the second

low-frequency filter.

VSG2 LO\_N-frequency Vibration Suppression Address: 0138H
Gain (2) 0139H
Cl)nr?tgrr'?;g)er: Panel/Software Communication gs;‘:s: g;‘;‘on:
Default:i0
Control
Mode: PT
Unit:i-
Range:{0~9 (0: Disable the second low-frequency
filter)
Data Size:{16bit
Format:\DEC
Settings: The second low-frequency vibration suppression gain. The bigger
value it is, the better the position response will be. However, if the
value is set too big, the motor will not be able to smoothly
operate. It is suggested to set the value to 1.
Reserved Address: 013EH

013FH
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Address: 0140H
0141H

LSTP |Motor Stop Mode

Operation
Interface:

Panel/Software Communication Related Section: N/A

Default:i0

Control
Mode: ALL

Unit:i-

Range:i0 ~ 20

Data Size:{16-bit

Format:iHexadecimal

Settings:

L* Motor stop mode
Selection of executing dynamic brake
» Not in use
B Motor stop mode: When an alarm occurs, such as CWL,

CCWL, EMGS and serial communication error, it is be in
motor stop mode.

0: Stop instantly
1: Decelerate to stop

B Selection of executing dynamic brake: Stop mode when servo
off or an alarm occurs.

0: Execute dynamic brake
1: Motor free run

2: Execute dynamic brake first, then execute free run until it
stops (The motor speed is slower than P1-38).
When PL and NL occurs, please refer to event time settings value
of P1-06, P1-35, P1-36 to determine the deceleration time. If the
setting is 1ms, the motor will stop instantly.

P1-33

Reserved

Address: 0142H
0143H
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P1-34

P1-35

TACC

Acceleration Constant of S-Curve

Address: 0144H
0145H

Operation
Interface:

Panel/Software

Communication

Default:i200

Control
Mode:

S

Unit:

ms

Range:

1 ~20000

Related Section:
6.3.3

Data Size:

16-bit

Format:

Decimal

Settings: The time that speed command accelerates from 0 to 3000 r/min.
P1-34, P1-35, and P1-36, the acceleration time of speed
command from zero to the rated speed, all can be set individually.

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

TDEC

Deceleration Constant of S-Curve

Address: 0146H
0147H

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.3

Default:

200

Control
Mode:

S

Unit:

ms

Range:

1~ 20000

Data Size:

16-bit

Format:

Decimal

Settings: The time that speed command decelerates from 3000 r/min to 0.
P1-34, P1-35, and P1-36, the deceleration time of speed
command from the rated speed to zero, all can be set individually.

Note: When the source of speed command is analog, and P1-36 is set
to 0, it will disable S-curve function.
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P1-36 TSL Acceleration / Deceleration Constant of |Address: 0148H
S-curve 0149H

OperatlorT Panel/Software Communication Related Section:
Interface: 6.3.3

Default:i0

Control
Mode: S

Unit:ims
Range:0 ~ 10000 (0: Disabled)
Data Size:{16-bit
Format:Decimal
Settings: Acceleration / Deceleration Constant of S-Curve
Speed

. P P . _Time
: P K . (ms)
<« »l

o

S —1

TSL/2  TACC TSL/2 TSL/2  TDEC  TSL/2

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

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

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

P1-34, P1-35, and P1-36 can be set individually.

Note: When the source of speed command is analog, and P1-36 is set
to 0, it will disable S-curve function.
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GDR Inertia Ratio and Load Weight Ratio to Address: 014AH
Servo Motor 014BH
(I)nr’ﬁ;?atlc?en: Panel/Software Communication Related Section: N/A
Default:i1.0 10
Control
Mode: ALL
Unit:i1 times 0.1 times
Range:{0.0 ~ 200.0 0 ~ 2000
Data Size:{16-bit
Format:One-digit Decimal
Example:i1.5 = 1.5 times 15 = 1.5 times

Settings: Inertia ratio to servo motor (rotary motor)
(J_load / J_motor)

Among them:

J_motor: Rotor inertia of the servo motor

J_load: Total equivalent of inertia of external mechanical load.

: Address: 014CH
ZSPD |Zero Speed Range Setting 014DH
Operatlon. Panel/Software Communication Related Section:
Interface: Table 7.2
Default:i10.0 100
Control
Mode: ALL
Unit:i1 r/min 0.1 r/min
Range:{0.0 ~ 200.0 0 ~ 2000
Data Size:|16-bit
Format:One-digit Decimal
Example:{1.5 = 1.5 r/min 15 = 1.5 r/min

Settings: Setting the output range of zero-speed signal (ZSPD). When the

forward / reverse speed of the motor is slower than the setting
value, the digital output will be enabled.
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P1-39

SSPD

Target Motor Detection Level

Address: 014EH
014FH

Operation
Interface:

Panel/Software Communication

Default:

3000

Control
Mode:

ALL

Unit:

r/min

Range:

0 ~ 5000

Data Size:

16-bit

Format:

Decimal

Related Section:
Table 7.2

Settings: When the target speed is reached, DO (TSPD) is enabled. It
means when the motor speed in forward / reverse direction is
higher than the setting value, the target speed is reached and
enables DO.

VCM

Max. Output of Analog Speed Command

Address: 0150H
0151H

Operation
Interface:

Panel/Software Communication

Default:

rated speed

Related Section:
6.3.4

Control
Mode:

S, T

Unit:

r/min

Range:

0 ~ 50000

Data Size:

32-bit

Format:

Decimal

Settings: Maximum Speed of Analog Speed Command:

speed setting of the max. voltage (10V).

In speed mode, the analog speed command inputs the swing

For example, if the setting is 3000, when the external voltage
input is 10V, it means the speed control command is 3000 r/min.
If the external voltage input is 5V, then the speed control

command is 1500 r/min.

Speed control command = input voltage value x setting value / 10

In position or torque mode, analog speed limit inputs the swing

speed limit setting of the max. voltage (10V).

Speed limit command = input voltage value x setting value / 10
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TCM

Max. Output of Analog Torque Command

Address: 0152H
0153H

Operation
Interface:

Panel/Software

Communication

Default:

100

Control
Mode:

ALL

Unit:

%

Range:

0 ~ 1000

Data Size:

16-bit

Format:

Decimal

Settings: Maximum Output of Analog Torque Speed:

Related Section:
6.4.4

In torque mode, the analog torque command inputs the torque
setting of the max. voltage (10V). When the default setting is 100,
if the external voltage inputs 10V, it means the torque control
command is 100% rated torque. If the external voltage inputs 5V,
then the torque control command is 50% rated torque.

Torque control command = input voltage value x setting value /

10 (%)

In speed, PT and PR mode, the analog torque limit inputs the
torque limit setting of the max. voltage (10V).

Torque limit command = input voltage value x setting value /

10 (%)

MBT1

Enable Delay Time of Brake

Address: 0154H
0155H

Operation
Interface:

Panel/Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

ms

Range:

0~ 1000

Data Size:

16-bit

Format:

Decimal

Related Section:
6.5.5

Settings: Set the delay time from servo ON to activate the signal of
mechanical brake (BRKR).
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: : Address: 0156H
m MBT2 [Disable Delay Time of Brake 0157H

OperatlorT Panel/Software Communication Related Section:
Interface: 6.5.5

Default:i0

Control
Mode: ALL

Unit:ims
Range:i-1000 ~ +1000
Data Size:16-bit
Format::Decimal

Settings: Set the delay time from servo OFF to switch off the signal of brake

(BRKR).
ON
soN OFF[ OFF
" ON
BRKRFFL L OFF
MBT1(P1-42) MBT2(P1-43)
Motor ZSPD
Speed (P1-38)

Note: (1) If the delay time of P1-43 has not finished yet and the motor
speed is slower than P1-38, the signal of brake (BRKR) will
be disabled.

(2) If the delay time of P1-43 is up and the motor speed is higher
than P1-38, the signal of brake (BRKR) will be disabled.

(3) When Servo OFF due to Alarm (except AL022) or
emergency, the setting of P1-43 is equivalent to 0 if P1-43 is
set to a negative value.

m GR1 |Gear Ratio (Numerator) (N1) Address: 0(;]15589H|.|

OperatlorT Panel/Software Communication Rela.ted Section:
Interface: Section 6.2.3

Default:i16

Control
Mode: PT

Unit:ipulse
Range:|1 ~ (2%6-1)
Data Size: 32-bit
Format:;Decimal

Settings: Please refer to P2-60 ~ P2-62 for the setting of multiple gear ratio
(numerator).

Note: In PT mode, the setting value can be changed when Servo ON.
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GR2

Gear Ratio (Denominator) (M)

Address: 015AH
015BH

Operation
Interface:

Panel/Software

Communication

Default:

10

Control
Mode:

PT

Unit:

pulse

Range:

1~ (231-1)

Data Size:

32-bit

Format:

Decimal

Related Section:
Section 6.2.3

Settings: If the setting is wrong, the servo motor will easily have sudden

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

Pulse Position
input N |command N
> — » f2 =f1x
f1 M f2 M

Range of command pulse input: 1 /50 <Nx /M < 25600 (x =1, 2,

3,4)

Note: The setting value cannot be changed when Servo ON in PT

mode.

GR3

Pulse Number of Encoder Output

Address: 015CH
015DH

Operation
Interface:

Panel/Software Communication

Default:

2500

Control
Mode:

ALL

Unit:

pulse

Range:

4 ~ 40000

Data Size:

32-bit

Format:

Decimal

Related Section: N/A

Settings: This parameter is used to set the number of single-phase pulse

output per revolution.
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P1-47

Example:

Note:

P2-66 can be used to determine the value of P1-46 as the
number of single-phase pulse output or the number of pulses
after 4 times. For detailed settings, please refer to P2-66.

The pulse number setting of P1-46 and the current motor rotation
speed will determine the output width of Z pulse. When the speed
is faster, the pulse width is relatively smaller. In order to avoid the
width being too small, when the host controller cannot receive the
pulse, the servo drive has a minimum output pulse width of 250
ps. When the width is smaller than this value, 250 us will still be
output.

In the following example, the speed is 3000 r/min and the pulse
number setting of P1-46 is 2500 pulse.

1= B ms
= =002—=20—
rev 1min rev rew rev rev
3000— x =50— —
min 60s S
ms 1rev ms £
20— X = 0.008 =81t
rew 2500Pulse Pluse Pluse

—This value is less than
250 ps, so the bandwidth of the servo drive OCZ signal will be
latched at 250 ps. If this value is higher than 250 ps, the higher
value will precede.

The following circumstances might exceed the max. allowable
input pulse frequency and occurs AL018:

1. Encoder error

2. Motor speed is above the value set by parameter P1-76

SPOK [Speed Reached (DO:SP_OK) Range REENEES 0(; 155EFI-II_I
Cl)netgrr‘?;?er: Panel/Software Communication Related Section: N/A
Default:i10 10
controls, sz S/Sz
Unit:ir/min 0.1 r/min
Range:i0 ~ 300 0~ 300
Data Size:16-bit 16-bit
Format::Decimal DEC
Settings: When the deviation between speed command and motor

feedback speed is smaller than this parameter, then the digital
output DO.SP_OK (DO code is 0x19) is ON.
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1. Speed Command
+l
2. Feedback Speed —_’O—>I 3. Get Absolute Value|

4. Judge if the speed error
is equal and below the
Yes setting value of P1-47 No

5.DO Signal: 6. DO Signal:
SP_OKis ON SP_OKis OFF

1. Speed Command: It is the command issued by the user
(without acceleration / deceleration), not the one of front end
speed circuit.

Source: Analog voltage and register

2. Feedback Speed: The actual speed of the motor and have gone
through the filter.

3. Obtain the absolute value

4. DO.SP_OK will be ON when the absolute value of speed error is
smaller than P1-47, or it will be OFF. If P1-47 is 0, DO.SP_OKis
always OFF.

Address: 0160H

P1-48 0161H

Reserved

Address: 0162H

Reserved 0163H

Address: 0164H

Reserved 0165H
Reserved Address: 0166H
0167H
. . Address: 0168H
RES1 |Regenerative Resistor Value 0169H
OperatlorT Panel/Software Communication Related Section:
Interface: 6.6.3
Default:iSee the table below
Control
Mode: ALL
Unit:iOhm
Range:i10 ~ 750
Data Size:{16-bit
Format:iDecimal
Settings:
Model Default
750 W models 100Q
1 kW to 3 kW models 40Q
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RES2

Regenerative Resistor Capacity

Address: 016AH
016BH

Operation
Interface:

Panel/Software

Communication

Default:iSee the table below

Control
Mode:

ALL

Unit:iWatt

Range: 30 ~ 3000

Data
Size:

16-bit

Related Section:
6.6.3

Format:iDecimal

Settings:

Model

Default

750 W models

60 W

1 kW to 3 kW models

60 W

PER

Position Completed Range

Address: 016CH
016DH

Operation
Interface:

Panel/Software

Communication

Default:

1600

Control
Mode:

PT

Unit:

pulse

Range:

0 ~ 1280000

Data Size:

32-bit

Format:

Decimal

Related Section:
Table 7.2

Settings: In position mode (PT), if the deviation pulse number is smaller
than the setting range (the setting value of parameter P1-54),

DO.TPOS is ON.

MSPD

Maximum Speed Limit

Address: 016EH
016FH

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

rated speed

Control
Mode:

ALL

Unit:

r/min

Range:

0 ~ Max. speed

Data Size:

16-bit

Format:

Decimal

Settings: The default of the max. speed of servo motor is set to the rated

speed.
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P1-57

ovw

Output Overload Warning Level

Address: 0170H
0171H

Operation
Interface:

Panel/Software

Communication

Default:

120

Control
Mode:

ALL

Unit:

%

Range:

0~120

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings: The setting value is 0 ~ 100, if the servo motor continuously
outputs the load and is higher than the setting proportion (P1-56),
the early warning for overload (DO is set to 10, OLW) will occur.

If the setting value is over 100, it will disable this function.

CRSHA

Pe

rcentage)

Motor Crash Protection (Torque

Address: 0172H
0173H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control
Mode:

ALL

Unit:

%

Range:

0~300

Data Size:

16-bit

Format:

Decimal

Settings: Setup protection level (for the percentage of rated torque, set the
value to 0 means to disable the function, set the value to 1 or
number above means to enable the function).

CRSHT |Motor Crash Protection Time

Address: 0174H
0175H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

1

Control
Mode:

ALL

Unit:

ms

Range:

0 ~ 1000

Data Size:

16-bit

Format:

Decimal

Settings: Setup the protection time:
When it reaches the level, AL.030 occurs after exceeding the

protection time.
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Note: This function is only suitable for non-contactable application, such
as electric discharge machines. (Please setup P1-37 correctly).

Address: 0176H
MFLT |Analog Speed Command 0177H
Operatlon. Panel/Software Communication Related Section: N/A
Interface:
Default:i0.0 0
Control s
Mode:
Unit:i1 ms 0.1 ms
Range:i0.0 ~ 4.0 0~40
(0: Disabled) (0: Disabled)
Data Size:16-bit
Format:One-digit Decimal
Example:i1.5=1.5ms 15=1.5ms
Settings: (Moving filter)
0: Disabled
P1-06 is low-pass filter and P1-59 is moving filter. The difference
step command; while the low-pass filter brings better smooth
effect to command end.
Therefore, it is suggested that if the speed loop receives the
command from the controller for forming the position control loop,
then low-pass filter can be used. If it is only for the speed control,
then it should use Moving Filter for better smoothing.
Original step analog speed command
Holding Time \
» l—
i
Command that has 3
gone through moving
filter
Reserved Address: 0178H
0179H
Reserved Address: 017AH

017BH
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P1-67

Address: 017CH
017DH

FRCL |Friction Compensation

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i0

Control
Mode: PT.S

Unit:{%

Range:i0 ~ 100

Data Size:{16-bit

Format:iDecimal

Settings: The level of friction compensation (the percentage of rated torque.
Set the value to 0 means to disable the function; set the value to 1
or number above means to enabile it.)

Address: 017EH

FRCT |Friction Compensation 017FH

Operation Related Section: N/A

_IPanel/Software Communication
Interface:

Default:i0

Control
Mode: PT,S

Unit:ims

Range:i0 ~ 1000

Data Size:{16-bit

Format::Decimal

Settings: Setup smoothing constant of friction compensation.

Address: 0180H

Reserved 0181H

Address: 0182H

Reserved 0183H

Address: 0184H

Reserved 0185H

Address: 0186H

Reserved 0187H
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P1-68

P1-70
P1-71
P1-72
P1-73
P1-74

P1-75

PFLT2

Position Command Moving Filter 1

Address:

0188H
0189H

Operation
Interface:

Panel/Software Communication

Default:

4

Control
Mode:

PT

Unit:

ms

Range:

0 ~ 100 (0: Disabled)

Data Size:

16-bit

Format:

Decimal

Settings: 0: Disabled

Related Section: N/A

the end of step command, but it will delay the command.

Before Position Command Moving
Filter function is used

Holding Time
e

" After Position Command Moving
Filter function is used

Moving Filter can activate smooth function in the beginning and

Reserved Address: 018AH
018BH
Reserved Address: 018CH
018DH
Reserved Address: 018EH
018FH
Reserved Address: 0190H
0191H
Reserved Address: 0192H
0193H
Reserved Address: 0194H
0195H
Reserved Address: 0196H
0197H
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i Max. Rotation of Encoder Output Setting |Address: 0198H
ARV AMSPD (OA, OB) 0199H

Operation D Related Section:
Interface: Panel/Software Communication P1.46

Default::5500

Control
Mode: ALL

Unit:ir/min
Range:i0 ~ 6000
Data Size:{16-bit
Format:Decimal
Settings: According to the real application, this parameter is set for the
maximum speed and the servo drive will generate smooth
function automatically for encoder output signals.

When the value is set to 0, the function is disabled.

WA PFLT3 [Position Command Moving Filter 2 Address: O,

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i4

Control
Mode: PT

Unit:ims
Range: 0 ~ 100
Data Size:|16-bit
Format::Decimal
Settings: 0: Disabled

Moving Filter can activate smooth function in the beginning and
the end of step command, but it will delay the command.

Before Position Command Moving
Filter function is used

Holding Time \
— —

<" After Position Command Moving
Filter function is used
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P2-xx Extension Parameters

KPP

Position Loop Gain

Address: 0200H
0201H

Operation
Interface:

Panel/Software

Communication

Default:

35

Control
Mode:

PT

Unit:

rad/s

Range:

0 ~ 2047

Data Size:

16-bit

Format:

Decimal

Related Section:
6.2.5

Settings: When the value of position loop gain is increased, the position
response can be enhanced and the position error can be reduced.

If the value is set too big, it may easily cause vibration and noise.

PPR

Switching Rate of Position Loop Gain

Address: 0202H
0203H

Operation
Interface:

Panel/Software

Communication

Default:

100

Control
Mode:

PT

Unit:

%

Range:

10 ~ 500

Data Size:

16-bit

Format:

Decimal

Related Section:
6.2.5

Settings: Switch the changing rate of position loop gain according to the
gain-switching condition.

PFG

Position Feed Forward Gain

Address: 0204H
0205H

Operation
Interface:

Panel/Software

Communication

Default:

50

Control
Mode:

PT

Related Section:
6.2.5

Unit:

%

Range:

0~100

Data Size:

16-bit

Format:

Decimal

Settings: If the position command is changed smoothly, increasing the gain
value can reduce the position error.If the position command is not
changed smoothly, decreasing the gain value can tackle the

problem of mechanical vibration.
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PFF

Smooth Constant of Position Feed
Forward Gain

Address: 0206H
0207H

Operation
Interface:

Panel/Software

Communication

Default:

5

Control
Mode:

PT

Unit:

ms

Range:

2~100

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings: If the position command is changed smoothly, decreasing the
value can reduce the position error. If the position command is not
changed smoothly, increasing the value can tackle the problem of

mechanical vibration.

KVP

Speed Loop Gain

Address: 0208H
0209H

Operation
Interface:

Panel/Software

Communication

Default:

500

Control
Mode:

ALL

Unit:

rad/s

Range:

0~8191

Data Size:

16-bit

Format:

Decimal

Related Section:
6.3.6

Settings: Increase the value of speed loop gain can enhance the speed

response. However, if the value is set too big, it would easily

cause resonance and noise.

SPR |Speed Loop Gain Switching Rate

Address: 020AH
020BH

Operation
Interface:

Panel/Software Communication

Default:

100

Related Section: N/A

Control
Mode:

ALL

Unit:

%

Range:

10 ~ 500

Data Size:

16-bit

Format:

Decimal

Settings: Switch the changing rate of speed loop gain according to the gain

switching condition.
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KVI

Speed Integral Compensation

Address: 020CH
020DH

Operation
Interface:

Panel/Software

Communication

Default:

100

Control
Mode:

ALL

Related Section:
6.3.6

Unit:

rad/s

Range:

0~1023

Data Size:

16-bit

Format:

Decimal

Settings: Increasing the value of speed integral compensation can enhance
speed response and diminish the deviation of speed control.
However, if the value is set too big, it would easily cause
resonance and noise.

P2-07

KVF

Speed Feed Forward Gain

Address: 020EH
020FH

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.6

Default:

0

Control
Mode:

ALL

Unit:

%

Range:

0~100

Data Size:

16-bit

P2-08m

Format:

Decimal

Settings: When the speed control command runs smoothly, increasing the
gain value can reduce the speed command error. If the command
does not run smoothly, decreasing the gain value can reduce the

mechanical vibration during operation.

PCTL

Special Parameter Write-in

Address: 0210H
0211H

Operation
Interface:

Panel/Software

Communication

Related Section: N/A

Default:

0

Control
Mode:

ALL

Unit:iIN/A

Range: 0 ~ 65535

Data Size:i16-bit

Format:iDecimal
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Settings: Special parameter write-in:

Parameter .
Function
code
10 Reset the parameter (Apply to the power
again after reset)
20 P4-10 is writable
22 P4-11~P4-21are writable

406 Enable forced DO mode

400 When forced DO mode is enabled, it can
switch back to the normal DO mode.

Password protective setting:

1. Enter 5-digit number, press the same password again (The top
digit should be 1 at least.).

2. Re-power on the servo drive, the protective funciton will be
activated immediately.

Parameter setting after setting up the password:
When entering the correct password, the parameter can be set.

Clear the password: After entering the correct password, please
enter “0” twice continuously.

Address: 0212H
0213H

DRT |DI Debouncing Time

Operation Related Section: N/A

IPanel/Software Communication
Interface:

Default:i2

Control
Mode: ALL

Unit:i2ms

Range: 0 ~ 20

Data Size:{16-bit

Format:iDecimal

Example:i4 = 8 ms

Settings: When the environmental noise is big, increasing the setting value
can enhance the control stability. However, if the value is set too
big, the response time will be influenced.
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m DI1 |DI1 Funcitonal Planning Address: 0()2;:;—;

OperatlorT Panel/Software Communication Related Section:
Interface: Table 7.1

Default:i101

Control
Mode: ALL

Unit:IN/A
Range:i0 ~ 0x015F
(The last two codes are DI code)
Data Size:{16-bit

Format:\Hexadecimal

Settings:

|_, Input function selection

Input contact

» Not in use
B Input funciton selection: Please reter to table 7.1

B Input contact: a or b contact
0: Set the input contact as normally closed (b contact)
1: Set the input contact as normally opened (a contact)

(P2-10 ~ P2-17 and P2-36) The setting value of function
programmed
When parameters are modified, please re-start the servo drive
to ensure it can work normally.
Note: Parameter P3-06 is used to set how digital inputs (D)
accepts commands, through external terminal or the
communication which determined by P4-07.

m DI2 |DI2 Funcitonal Planning Address: 0()2;16;:1

OperatlorT Panel/Software Communication Related Section:
Interface: Table 7.1

Default:i104

Control
Mode: ALL

Unit:IN/A
Range: 0 ~ 0x015F
(The last two codes are DI code)
Data Size:{16-bit

Format:\Hexadecimal

Settings: Please refer to the description of P2-10
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DI3

DI3 Funcitonal Planning

Address: 0218H
0219H

Operation
Interface:

Panel/Software Communication

Default:

116

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ Ox015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings: Please refer to the description of P2-10

Related Section:
Table 7.1

D4

DI4 Funcitonal Planning

Address: 021AH
021BH

Operation
Interface:

Panel/Software Communication

Default:

117

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ Ox015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings: Please refer to the description of P2-10

Related Section:
Table 7.1

DIS

DI5 Funcitonal Planning

Address: 021CH
021DH

Operation
Interface:

Panel/Software Communication

Default:

102

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ Ox015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Please refer to the description of P2-10

Related Section:
Table 7.1
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P2-17

DI6

DI6 Funcitonal Planning

Address: 021EH
021FH

Operation
Interface:

Panel/Software Communication

Default:

22

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ Ox015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings: Refer to P2-10 for explanation.

Related Section:
Table 7.1

DI7

DI7 Funcitonal Planning

Address: 0220H
0221H

Operation
Interface:

Panel/Software Communication

Default:

23

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 0x015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings: Please refer to the description of P2-10

Related Section:
Table 7.1

DI8

DI8 Funcitonal Planning

Address: 0222H
0223H

Operation
Interface:

Panel/Software Communication

Default:

21

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ Ox015F
(The last two codes are DI code)

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Please refer to the description of P2-10

Related Section:
Table 7.1
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m DO1 |DO1 Funcitonal Planning

Address: 0224H
0225H

Operation

IPanel/Software Communication
Interface:

Default:i101

Control
Mode: ALL

Unit:iIN/A

Range: 0 ~ 0x013F
(The last two codes are DO code)

Data Size:{16-bit

Format:iHexadecimal

Settings

Output contact
> Not in use

Related Section:
Table 7.2

\—b Output function selection

m  Output funciton selection: Please refer to table 7.2.

m  Output contact: a or b contact

0: Set Set the output contact as normally closed (b contact)
1: Set the output contact as normally opened (a contact)
(P2-18 ~ P2-22 and P2-37) The setting value of function

programmed

When parameters are modified, please re-start the servo

drive to ensure it can work normally.

m DO2 |DO2 Funcitonal Planning

Address: 0226H
0227H

Operation

IPanel/Software Communication
Interface:

Default:i103

Control
Mode: ALL

Unit:iIN/A

Range:i0 ~ 0x013F
(The last two codes are DO code)

Data Size:{16-bit

Format:iHexadecimal

Settings: Please refer to the description of P2-18

Related Section:
Table 7.2
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DO3

DO3 Funcitonal Planning

Address: 0228H
0229H

Operation
Interface:

Panel/Software Communication

Default:

109

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 0x013F
(The last two codes are DO code)

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Please refer to the description of P2-18

Related Section:
Table 7.2

DO4

DO4 Funcitonal Planning

Address: 022AH
022BH

Operation
Interface:

Panel/Software Communication

Default:

105

Control
Mode:

ALL

Unit;

N/A

Related Section:
Table 7.2

Range:

0 ~ Ox013F
(The last two codes are DO code)

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Please refer to the description of P2-18

DO5

DOS5 Funcitonal Planning

Address: 022CH
022DH

Operation
Interface:

Panel/Software Communication

Related Section:
Table 7.2

Default:

7

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 0x013F
(The last two codes are DO code)

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Please refer to the description of P2-18
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NCF1

Resonance Suppression (Notch Filter) (1)

Address: 022EH
022FH

Operation
Interface:

Panel/Software

Communication

Related Section:
6.2.5

Default:

1000

Control
Mode:

ALL

Unit:

Hz

Range:

50 ~ 2000

Data Size:

16-bit

Format:

Decimal

Settings: The first setting value of resonance frequency. If P2-24 is set to O,
this function is disabled. P2-43 and P2-44 are the second Notch

filter.

DPH1

Resonance Suppression (Notch filter)
Attenuation Rate (1)

Address: 0230H
0231H

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.7

Default:

0

Control
Mode:

ALL

Unit:

dB

Range:

0 ~ 32 (0: Disabled)

Data Size:

16-bit

Format:

Decimal

Settings: The first resonance suppression (notch filter) attenuation rate.
When this parameter is set to 0, the function of Notch filter is

disabled.
NLP Low-pass_ Filter of Resonance Address: 0232H
Suppression 0233H
Operat|orT Panel/Software Communication Related Section:
Interface: 6.3.7
Default:i0.2 (1kW and below 2 (1kW and below
models) or 0.5 (otherimodels) or 5 (other
models) models)
Control
Mode: ALL
Unit:i1ms 0.1ms
Range:i0.0 ~ 100.0 0~ 1000
Data Size:{16-bit
Format:One-digit Decimal
Example:{1.5 = 1.5 msec 15 = 1.5 msec

Settings: Set the low-pass filter of resonance suppression. When the value
is set to 0, the function of low-pass filter is disabled.
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) . Address: 0234H
m DST [Anti-Interference Gain 0235H

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i0

Control
Mode: ALL

Unit:irad/s
Range:i0 ~ 1023 (0: Disabled)
Data Size:{16-bit
Format:Decimal
Settings: Increasing the value of this parameter can increase the damping
of speed loop. It is suggested to set P2-26 equals to the value of
P2-06. If users desire to adjust P2-26, please follow the rules
below.
1. In speed mode, increase the value of this parameter can
reduce speed overshoot.
2. In position mode, decrease the value of this parameter can
reduce position overshoot.

P2-27 GCC |Gain Switching and Switching Selection Address: 0(,2;:-;-'“

Operation Related Section: N/A
Interface:

Default:i0

Control
Mode: ALL

Unit:iN/A
Range:0 ~ 18
Data Size:16-bit
Format:{Hexadecimal
Settings:
B Gain Switching Condition Settings:
0: Disable gain switching function.
1: The signal of gain switching (GAINUP) is ON.
2: In position control mode, the position error is bigger than
the value of P2-29.
3: The frequency of position command is bigger than the
value of P2-29.
4: When the speed of servo motor is faster than the value of
P2-29.
5: The signal of gain switching (GAINUP) is OFF.
6: In position control mode, the position error is smaller than
the value of P2-29.
7: When the frequency of position command is smaller than
the value of P2-29.

Panel/Software Communication
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8: When the speed of servo motor is slower than the value of
P2-29.

B Gain Switching Control Settings
0: Gain switching
1: Integrator switching, P 2 Pl

Setting
Control mode P Control mode P S Status
Value
P2-00 x 100% o
- [0)
, P2-04 x 100% P2-04 x 100% Before switching
P2-00 x P2-01 o
P2-04 x P2-05 P2-04 x P2-05 After switching
P2-06 x 0% o
) P2-26 x 0% Before switching
P2-06 x 100% L
P2-96 X 100% After switching
: L . Address: 0238H
m GUT |Gain Switching Time Constant 0239H
Operation D Related Section: N/A
Interface: Panel/Software Communication
Default:i10
Control
Mode: ALL
Unit:i10ms
Range:{0 ~ 1000 (0: Disabled)
Data Size:{16-bit
Format::Decimal
Example:i15 = 150 msec

Settings: It is for switching the smooth gain. (0: disable this function)

Address: 023AH

GPE |Gain Switching

023BH
Operation . Related Section: N/A
Interface: Panel/Software Communication
Default:i160000
Control
Mode: ALL

Unit:ipulse, Kpps, r/min
Range: |0 ~ 3840000
Data Size:{32-bit
Format:Decimal

Settings: The setting of gain switching (Pulse error, Kpps, r/min) is
determined by the selection of gain switching (P2-27).
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- . Address: 023CH
P2-30m INH |Auxiliary Function 023DH

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i0

Control
Mode: ALL

Unit:iIN/A
Range:i-8 ~ +8
Data Size:{16-bit

Format:Decimal
Settings: 0: Disable all functions described below

1: Force to Servo On the software

2 ~4: (reserved)

5: This setting allows the written parameters not retain after
power off. When the data is no need to save, it can avoid the
parameters continuously writing into EEPROM and shortening
the lifetime of EEPROM.

Setting this parameter is a must when using communication
control.

Note: Please set the value to 0 in normal operation. The value returns to
0 automatically after re-power on.

P2-31 AUT1 Speed Loop Frequency Response Setting|Address: 023EH
in Auto and Semi-auto Mode 023FH

OperatlorT Panel/Software Communication Related Section:
Interface: 5.6,6.3.6

Default:i80

Control
Mode: ALL

Unit:iHz
Range:i1 ~ 1000
Data Size:16-bit
Format:iHexadecimal
Settings: 1 ~ 50 Hz: Low stiffness, low response
51 ~ 250 Hz: Medium stiffness, medium response
251 ~ 850 Hz: High stiffness, high response

Note: (1) According to the speed loop setting of P2-31, the servo
drive sets the position loop response automatically.

(2) The function is enabled via parameter P2-32. Please refer
to Chapter 5.6 for corresponding bandwidth size of the
setting value.
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P2-32 A

AUT2 |[Tuning Mode Selection

Address: 0240H
0241H

Operation
Interface:

Related Section:

Panel/Soft C icati
anel/Software ommunication 5.6, 6.3.6

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0~2

Data Size:

16-bit

Format:

Hexadecimal

Settings

: 0: Manual mode

1: Auto Mode (Continuous adjustment)

2: Semi-Auto Mode (Non-continuous adjustment)

Relevant description of manual mode setting :

When P2-32 is set to 0, parameters related to gain control, such
as P2-00, P2-02, P2-04, P2-06, P2-07, P2-25 and P2-26, all can
be set by the user.

When switching mode from auto or semi-auto to manual,
parameters about gain will be updated automatically.

Relevant description of auto mode setting:

Continue to estimate the system inertia, save the inertia ratio to
P1-37 every 30 minutes automatically and refer to the stiffness
and bandwidth setting of P2-31.

1. Set the system to manual mode 0 from auto 1 or semi-auto 2,
the system will save the estimated inertia value to P1-37
automatically and set the corresponding parameters.

2. Set the system to auto mode 1 or semi-auto mode 2 from
manual mode 0, please set P1-37 to the appropriate value.

3. Set the system to manual mode 0 from auto mode 1, P2-00,
P2-04 and P2-06 will be modified to the corresponding
parameters of auto mode.

4. Set the system to manual mode 0 from semi-auto mode 2,
P2-00, P2-04, P2-06, P2-25 and P2-26 will be modified to the
corresponding parameters of semi-auto mode.

Relevant description of semi-auto mode setting:

1. When the system inertia is stable, the value of P2-33 will be 1
and the system stops estimating. The inertia value will be
saved to P1-37 automatically. When switching mode to
semi-auto mode (from manual or auto mode), the system
starts to estimate again.

2. When the system inertia is over the range, the value of P2-33
will be 0 and the system starts to estimate and adjust again.
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XYW | AUT3 |Semi-Auto Inertia Adjustment RIS 0022442;"_'

OperatlorT Panel/Software Communication Related Section: N/A
Interface:

Default:i0

Control
Mode: ALL

Unit:iN/A
Range:i0 ~ 1
Data Size:16-bit
Format::Decimal

Settings:

\—> Semi-auto setting
Reserved

» Notin use

B Semi-auto Setting:
1: It means the inertia estimation in semi-auto mode is
completed. The inertia value can be accessed via P1-37.

0: 1. When the display is 0, it means the inertia adjustment is
not completed and is adjusting.

2. When the setting is 0, it means the inertia adjustment is
not completed and is adjusting.

P2-34 SDEV |The Condition of Overspeed Warning Al 0()2;:5:-'H

Operatlor! Panel/Software Communication Related Section: 6.2.5
Interface:

Default:i5000

Control
Mode: S

Unit:ir/min
Range:i1 ~ 6000

Data Size:{16-bit
Format:Decimal
Settings: in Speed mode, this parameter sets the acceptable difference

between the command speed and the feedback speed. When the
difference is greater than this value, ALOO7 occurs.
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P2-35

P2-36

Address: 0246H
0247H

Condition of Excessive Position Control

Hol= Deviation Warning

Operation Related Section: N/A

) Communication
Interface:

Panel/Software

Default:i480000

Control

Mode: PT

Unit:ipulse

Range:i1 ~ 16000000

Data Size:{32-bit

Format:iDecimal

Settings: in Position mode, this parameter sets the acceptable difference
between the command position and the feedback position. When
the difference is greater than this value, ALO09 occurs.

Address: 0248H

DI9 0249H

Extended EDI9 Functional Planning

Related Section:
Table 7.1

Operation

) Communication
Interface:

Panel/Software

Default:i0

Control ALL

Mode:
N/A

Unit:
Range:i0 ~ 0x015F
(The last two codes are EDI code)

Data Size:i16-bit

Format:iHexadecimal

Settings

. Input function selection

Input contact

»

Not in use

B |nput function selection: Please refer to table 7.1

B |nput contact: a or b contact
0: Set the input contact as normally closed (b contact)
1: Set the input contact as normally opened (a contact)
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P2-37

. : Address: 024AH
DO6 |DO6 Funcitonal Planning 024BH
OperatlorT Panel/Software Communication Related Section:
Interface: Table 7.2
Default:{7
Control
Mode: ALL
Unit:iIN/A
Range: 0 ~ 0x013F
(The last two codes are DO code)
Data Size:16-bit
Format:iHexadecimal
Settings: Please refer to the description of P2-18
Reserved Address: 024CH
024DH
Reserved Address: 024EH
024FH
Reserved Address: 0250H
0251H
Reserved Address: 0252H
0253H
Reserved Address: 0254H
0255H
NCF2 |Resonance Suppression (Notch Filter) (2) FE IS 055567'-:_'
OperatlorT Panel/Software Communication Related Section:
Interface: 6.3.7
Default:11000
Control
Mode: ALL
Unit:iHz
Range: 50 ~ 2000
Data Size:16-bit
Format:;Decimal

Settings: The second setting value of resonance frequency. If P2-44 is set
to 0, this function is disabled. P2-23 and P2-24 are the first Notch

filter.
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DPH2

Resonance Suppression (Notch Filter)
Attenuation Rate (2)

Address: 0258H
0259H

Operation
Interface:

Panel/Software

Communication

Default:i0

Control
Mode:

ALL

Unit:

dB

Range:

0~32

Data Size:

16-bit

Related Section:
6.3.7

Format:

Decimal

Settings: The second resonance suppression (notch filter) attenuation rate.
When this parameter is set to 0, the function of Notch filter is
disabled.

NCF3

Resonance Suppression (Notch Filter) (3)

Address: 025AH
025BH

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.7

Default:

1000

Control
Mode:

ALL

Unit:

Hz

Range:

50 ~ 2000

Data Size:

16-bit

Format:

Decimal

Settings: The third group of mechanism resonance frequency setting value.
If P2-46 is set to 0, this function will be disabled. P2-23 and P2-24
are the first group of resonance suppression (Notch filter).

DPH3

Resonance Suppression (Notch Filter)
Attenuation Rate (3)

Address: 025CH
025DH

Operation
Interface:

Panel/Software

Communication

Related Section:
6.3.7

Default:

0

Control
Mode:

ALL

Unit:

dB

Range:

0~32

Data Size:

16-bit

Display
Format:

Decimal

Settings: The third group of resonance suppression (Notch filter)
attenuation rate. Set the value to 0 to disable the function of Notch
filter.

7-68




ASDA-B2

Chapter 7 Parameters

P2-47

ANCE Aut(_) Resonance Suppression Mode Address: 025EH
Setting 025FH
OperatlorT Panel/Software Communication Related Section: N/A
Interface:
Default:i1
Control
Mode: ALL
Unit:IN/A
Range:i0 ~ 2
Data Size:{16-bit
Format::Decimal
Settings: 0: The value of P2-43, P2-44 and P2-45, P2-46 will retain.
1: The value of P2-43, P2-44 and P2-45, P2-46 will retain after
resonance suppression.
2: Continuous resonance suppression
Description of Auto Mode Setting:
When it is set to 1: Auto resonance, the value returns to 0
automatically and saves the point of resonance suppression
when it is stable. If it is unstable, re-power on or set back to 1 for
re-estimation again.
When it is set to 2: Continuous suppression automatically. When
it is stable, the point of resonance suppression will be saved. If it
is unstable, re-power on for re-estimation.
When switching to mode 0 from mode 2 or 1, the setting of P2-43,
P2-44, P2-45, and P2-46 will be saved automatically.

ANCL |Resonance Suppression Detection Level A 0022621HH
Operatlor! Panel/Software Communication Related Section: N/A
Interface:

Default:{100
Control
Mode: ALL
Unit:IN/A
Range:i1 ~ 300%
Data Size:{16-bit
Format::Decimal

Settings: (The smaller the setting value is, the more sensitive the

resonance will be.)

The setting value of P2-48 1, resonance sensitivieness |.
The setting value of P2-48 |, resonance sensitivieness 1.
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SJIT |Speed Detection Filter

Address: 0262H
0263H

Operation
Interface:

Panel/Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

sec

Range:

0~1F

Data Size:

16-bit

Format:

Decimal

Settings:

Setting Value

Speed Estimation Bandwidth (Hz)

Related Section:
6.2.5

00 2500
01 2250
02 2100
03 2000
04 1800
05 1600
06 1500
07 1400
08 1300
09 1200
0A 1100
0B 1000
0C 950
0D 900
OE 850
OF 800
10 750
11 700
12 650
13 600
14 550
15 500
16 450
17 400
18 350
19 300
1A 250
1B 200
1C 175
1D 150
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Setting Value

Speed Estimation Bandwidth (Hz)

1E 125
1F 100
Address: 0264H
m CCLR |Pulse Clear Mode 0265H
Operatlon. Panel/Software Communication Related Section: N/A
Interface:
Default:i00
Control
Mode: PT
Unit:IN/A
Range:i0 ~ 11
Data Size:{16-bit
Format:\Hexadecimal
Settings:
‘ L Triggering Method
Function Selection
» Not used
For digital input setting, please refer to Table 7.1.
When set digital input (DI) as CCLR, the function of pulse clear is
effective.
B Triggering Method Settings:
0: CCLR is triggered by rising-edge
1: CCLR is triggered by level
B Function Selection Settings:
0: When this DI is on, the accumulative position error will be
cleared to 0.
1: When this Dl is on, the feedback PUU will be cleared to 0.
Reserved Address: 0266H
0267H
Reserved Address: 0268H
0269H
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KPI

Position Integral Compensation

Address: 026AH
026BH

P2-57

Operation
Interface:

Panel/Software

Communication

Related Section:

Default:

0

Control
Mode:

ALL

Unit:

rad/s

Range:

0~1023

Data Size:

16-bit

Format:

Decimal

6.3.6

Settings: When increasing the value of position control integral, reducing
the position steady-state error, it may easily cause position
overshoot and noise if the value is set too big.

Address: 026CH

Reserved ity
Reserved Address: 026EH
026FH
Reserved Address: 0270H
0271H
Reserved Address: 0272H
0273H
Reserved Address: 0274H
0275H
Reserved Address: 0276H
0277H
GR4 |Gear Ratio (Numerator) (N2) Address: 00227'?9HH
Operation o, 1/Software Communication | Related Section: N/A
Interface:
Default:i16
Control
Mode: PT
Unit:ipulse
Range:|1 ~ (2%°-1)
Data Size:|32-bit
Dlsplay Decimal
Format:

Settings: The numerator of electronic gear ratio can be selected via
DI.GNUMO and DI.GNUM1 (Please refer to table 7.1). If
DI.GNUMO and DI.GNUM1 are not set, P1-44 will automatically
be the numerator of electronic gear ratio. Please switch GNUMO
and GNUM1 in stop status to avoid the mechanical vibration.
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P2-63

GR5

Gear Ratio (Numerator) (N3)

Address: 027AH
027BH

Operation
Interface:

Panel/Software

Communication

Default:

16

Control
Mode:

PT

Unit:

pulse

Range:

1~ (226-1)

Data Size:

32-bit

Format:

Decimal

Settings: Please refer to the description of P2-60.

Related Section: N/A

GR6

Gear Ratio (Numerator) (N4)

Address: 027CH
027DH

Operation
Interface:

Panel/Software

Communication

Default:

16

Control
Mode:

PT

Unit;

pulse

Range:

1 ~ (226-1)

Data Size:

32-bit

Format:

Decimal

Settings: Please refer to the description of P2-60.

Related Section: N/A

Reserved

Address: 027EH

Reserved Address: 0280H
0281H
. . . Address: 0282H
m GBIT |Special-bit Register 0283H
Operatlor! Panel/Software Communication Related Section: N/A
Interface:
Default:i0x000B
Control
Mode: PT, S
Unit:IN/A
Range:i0 ~ OxFFFF
Data Size:N/A
Format:iN/A
Settings:
Bit7 Bit6 Bit5 Bit4 @Bit3 Bit2 Bit1 Bit0 |
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 |
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Bit2, Bit4, Bit5, Bit7, Bit14, and Bit15: Reserved. Please set to
0.

Bit0: regenerative brake method

Use method 2 to release the capacitor voltage faster which
reduces the load voltage of the capacitor.

Bit0 = 0: method 1

Bit0 = 1: method 2

Bit1: switch for ALO86

Bit0 = 0: disable

Bit0 = 1: enable

Bit3: switch for the new regenerative brake method

When the voltage of the power supply is too high, the new
regenerative brake method protects the servo drive from
damage and detects the voltage of the power.

Bit0 = 0: disable

Bit0 = 1: enable

Bit6: In PT mode, the switch of pulse error protection function
(pulse frequency is over high)

Bit6

Bit6 = 0: Normally use the function of pulse error protection
Bit6 = 1: Disable the function of pulse error protection

Bit8: U, V, W wiring error protection

Bit8

Bit8 = 1: Enable U, V, W wiring error protection
Bit9: U, V, W wiring cut-off detection

Bit9

Bit9 = 1: Enable U, W, W wiring cut-off detection
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B Bit 10: DI.ZCLAMP function selection
Bit10

When the following conditions are all established, the

function of ZCLAMP is enabled.

Condition 1: speed mode

Condition 2: DI. ZCLAMP is On.

Condition 3: Motor speed is slower than the value of P1-38.

Bit10 = 0: The command source is analog, ZCLAMP
function will use the analog speed command
without acceleration / deceleration processing to
judge if this function should be enabled. The
motor will be locked at the position where
ZCALMP conditions are established.

Analog Speed Motor Speed (Before

2 Comr:wand ZCLAMP is activated)
b 1
e i Motor Speed (After
| ZCLAMP is activated)
P1-38 5,

Bit10 = 0: The command source is register. ZCLAMP
function will use the register speed command with
acceleration / deceleration processing to judge if
this function is enabled. The motor will be locked
at the position where ZCALMP conditions are
established.

N Motor Speed (Before
\\/ZCLAMP is activated)

\

P1-38

3 Internal Speed
| "« Command

|\

[\ Motor Speed (After
1,//:~<’ ZCLAMP is activated)
1

“ P -
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Bit10 = 1: The command source is analog speed command.
ZCLAMP function will use the analog speed
command without acceleration / deceleration
processing to judge if this function is enabled.
When ZCALMP conditions are established, the
motor speed decelerates to 0 through S-curve.

If not, the motor follow the analog speed
command through S-curve.

Analog Speed /
Motor Speed (Before Command

\ZCLAMP is activated) '\

Motor Speed (After
P1-38 \ ZCLAMP is actlvated)/

N 1/

L — - ---< ———— \\
Motor Speed (Before \
/’ ZCLAMP is activated) \

\
\

/ e \
// AnCalog Speded' \ Motor Speed (After
P1-38 / omman \ZCLAMP is activatec

- 7 3 I v

Bit10 = 1: The command source is register. ZCLAMP
function will use the register with acceleration /
deceleration processing to judge if this function is
enabled. When ZCLAMP conditions are
established, the motor speed will be set to 0.

Motor Speed (Before
/ZCLAMP is activated)
/ \

P1-38 /

Motor Speed (After

ZCLAMP is activated) | Internal Speed

(/' Command

\‘\ \
L \.\

Bit11: Pulse inhibit funciton
Bit11

Bit11 = 0: Disable NL / PL pulse input inhibit function. In PT
mode, the external position pulse command will be
input into the servo drive in any condition.

Bit11 = 1: Enable NL / PL pulse input inhibit function. In PT
mode, if NL exists, the external NL pulse will be
inhibited to input to the servo. PL pulse input will be
accepted. In PT mode, if PL exists, the external PL
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pulse will be inhibited to input to the servo. NL
pulse will be accepted.
Please note: In PT mode, if NL and PL both exist, both of
them will be inhibited to input to the servo.

Bit12: Lack phase detection

Bit12

Bit12 = 0: Enable lack phase (AL022) detection
Bit12 = 1: Disable lack phase (AL022) detection

Bit13: Encoder output error detection function

Bit13

Bit13 = 0: Enable encoder output error (AL0O18) detection
function

Bit13 = 1: Disable encoder output error (AL018) detection
function
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GBIT2

Special-bit Register 2

Address: 0284H
0285H

Operation
Interface:

Related Section: N/A

Panel/Software Communication

Default:

0

Control
Mode:

PT, S

Unit:

N/A

Range:

0 ~ OXFFFF

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Special-bit Register 2:

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO

m Bit0: Speed limit accel / decel function

The torque command source is determined by TCMO0 and TCM1.
When the digital input, TQP or TQN is used, the torque
command is activated by TQP or TQN. When TQP is ON, the
torque will be output directly as the same as the command
souce. For example, when TQP is ON, if the torque command
source is analog voltage 5V and P1-41 is set to 100, it means
that the torque command is 50% rated torque until the speed is
limited. However, with the same circumstances, whenTQN is
ON, the torque command is -50% rated torque until the speed is
limited.

Speed limit function can be enabled always by P1-02. When
P1-02 is set to 0x10, the speed limit function can be enabled all
the time and the users do not need to use DI.SPDLM to switch
the function.

The speed limit command is determined by SPDO and SPD1.
The acceleration and deceleration time is determined by P1-34,
P1-35 and P1-36.

TQP TQN
(DI Code: (DI Code: Torque Output
0x48) 0x49)
ON ON Zero torque output
ON OFF Output the torque of the command
source directly
(do not reverse the command, and
output the torque directly)
OFF ON Reverse the torque of the
command source
(reverse the command first, and
then output the torque)
OFF OFF Zero torque output
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The timing charts of speed limit profile (with accel / decel
function) and torque command (TQP/TQN):

Motormax Speed

Vet
To<P1-40

Speed Limit
Profile Current Speed P1-09

...J... Current Speed

P1-09 Vet

“5xP1-40
Torque 0 torque 0 torque 0 torque
Command ——<_P112 (s X1z X T D G, GED, G m

TQP J—
(DI: 0x48)

TGN
(DI: 0x49) I

0 RPM

TCMO

TCM1

SPDLM

SPDO

m Bit1: Reserved
m Bit2: Cancel latch function of low-voltage error

0: Latch function of low-voltage error: the error will not be
cleared automatically.

1: Cancel latch function of low-voltage error: the error will be
cleared automatically.

m Bit7: Cancel the display of motor temperature warning
0: Display motor temperature wanring
1: Cancel the display of motor temperature warning

m Bit3 ~ Bit6: Reserved

m Bit9:

0: When AL.003 occurs, switch on DO.WARN. (DO function
0x11)

1: When AL.003 occurs, switch on (DO function 0x07)
m Bit12: set AL022 (RST power error) as ALRM or WARN
0: when AL022 occurs, the servo status is ALRM (DO: 0x07)
1: when ALO22 occurs, the servo status is WARN (DO: 0x11)
m Bit15: Selection of dncoder pulse output

0: 0x0000. The setting value of P1-46 represents the
single-phase pulse number when motor runs a cycle.

If P1-46 is set to 2,500 pulse, then the host controller will

receive 10, 000 pulse (the quadruple of the single-phase pulse

number) when motor runs a cycle.
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P2-67

Para. setting: P1-46=4, 2-66=0x0000
Motor runs a cycle

o I
w4 L LI LI L

1: Ox8000. The setting value of P1-46 is the pulse number of
quadrupler frequency per cycle.

If the pulse number that host controller needs to receive is 187
pulse per cycle, then set P1-46 to 187 pulse, the host controller
will receive 187 pulse per cycle.

Para. setting: P1-46=4,P2-66=0x8000

A
Y

Motor runs a cycle

A
\ 4

. . . . Address: 0286H

JSL |Stable Inertia Estimating Time 0287H
IOnF;:rr“?at?er: Panel/Software Communication Related Section: N/A

Default:i1.5 15

Control

Mode: ALL
Unit:{1 times 0.1 times

Range:i0 ~ 20.0 0~ 200
Data Size:16-bit

Format:One-digit Decimal
Example:{1.5 = 1.5 times 15 = 1.5 times

Settings: In semi-auto mode, if the value of inertia estimation is smaller
than P2-67 and the status remains for a while, the system will
regard the inertia estimation as completed.
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P3-xx Communication Parameters

P3-00e

P3-01

ADR

Address Setting

Address: 0300H
0301H

Operation
Interface:

Panel / Software

Communication

Default:iOx7F

Control
Mode:

ALL

Unit:

N/A

Range:

0x01 ~ Ox7F

Data Size:

16-bit

Format:

Hexadecimal

Related Section:
8.2

Settings: The communication address setting is divided into Y, X

(hexadecimal):

Display

0

0

Y

X

Range

0~7

0~F

When using RS-232 / RS-485 to communicate, one servo drive
can only set one address. The duplicate address setting will cause
abnormal communication.
This address represents the absolute address of the servo drive in
communication network. It is also applicable to RS-232 / 485 and
CAN bus.
When the communication address setting of MODBUS is set to
OxFF, the servo drive will automatically reply and receive data
regardless of the address. However, P3-00 cannot be set to OxFF.

BRT

Transmission Speed

Address: 0302H
0303H

Operation
Interface:

Panel / Software

Communication

Related Section:
8.2

Default:

0x0033

Control
Mode:

ALL

Unit:

bps

Range:

0x0000 ~ 0x0055

Data Size:

16-bit

Format:

Hexadecimal

Settings: The setting of transmission speed is divided into Z, Y, X

(hexadecimal):

Y

X

COM Port

RS-485

RS-232

Range

0~5

0~5
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P3-02

Settings:

0: 4800
1: 9600
2: 19200
3: 38400
4: 57600
5: 115200
o Address: 0304H
PTL |Communication Protocol 0305H
?na:?;fen; Panel / Software Communication 8R;Iated Section:
Default::0x0066
Control
Mode: ALL
Unit:iN/A
Range:0x0000 ~ 0x0088
Data Size:{16-bit
Format::Hexadecimal
Settings: The definition of the setting value is as the followings:
0 Z Y X
COM Port - - RS-485 | RS-232
Range 0 0 0~8 0~8
0:7,N, 2 (MODBUS, ASCII)
1: 7, E, 1 (MODBUS, ASCII)
2:7,0,1 (MODBUS, ASCII)
3: 8, N, 2 (MODBUS, ASCII)
4: 8, E, 1 (MODBUS, ASCII)
5: 8, 0, 1 (MODBUS, ASCII)
6: 8, N, 2 (MODBUS, RTU)
7: 8, E, 1 (MODBUS, RTU)
8: 8, 0, 1 (MODBUS, RTU)
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P3-03

FLT

Communication Error Disposal

Address: 0306H
0307H

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0~1

Data Size:

16-bit

Format:

Hexadecimal

Related Section:
8.2

Settings: The definition of the setting value is as the following:
0: Warning and keeps running

1: Warning and stops deceleration (The deceleration time is set to

parameter P1-32)

CWD

Communication Time Out

Address: 0308H
0309H

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

sec

Related Section:
8.2

Range:

0~20

Data Size:

16-bit

Format:

Decimal

Settings: If the setting value is not 0, enable communication timeout
immediately. If it is set to 0, disable the function.

CMM

Communication Mechanism

Address: 030AH
030BH

Operation
Interface:

Panel / Software

Communication

Related Section:
8.2

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0x00 ~ 0x01

Data Size:

16-bit

Format:

Hexadecimal

Settings: RS-232 via MOBUS communication or communicate with

ASDA-Soft

B RS-232 Communication format
0: RS-232/RS485 via Modbus communication

1: RS-232 upon ASDA-Soft software
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P3-06m

SDI

Control Switch of Digital Input (DI)

Address: 030CH
030DH

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0x0000 ~ Ox1FFF

Data Size:

16-bit

Format:

Hexadecimal

Related Section:
8.2

Settings: The source of DI controls the switch.
Each bit of this parameter decides one input source of DI signal:

Bit0 ~ Bit8 correspond to DI1 ~ DI9.
The setting of bit is as the followings:

0: The input status is controlled by the external hardware.

1: The input status is controlled by P4-07.

For the functional planning of digital input, please refer to:
DI1 ~ DI9: P2-10 ~ P2-17 and P2-36

CDT

Communication Response Delay Time

Address: 030EH
030FH

Operation
Interface:

Panel / Software

Communication

Related Section:
8.2

Default:

0

Control
Mode:

ALL

Unit:

1 ms

Range:

0~ 1000

Data Size:

16-bit

Format:

Decimal

Settings: Delay the time of communication response from servo drive to

controller

MNS

Monitor Mode

Address: 0310H
0311H

Operation
Interface:

Panel / Software

Communication

Related Section:
8.2

Default:

0000

Control
Mode:

ALL

Unit:

N/A

Range:

refer to the description of Settings

Data Size:

16-bit

Format:

Hexadecimal
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Settings: The setting of monitor mode is divided as H. (hexadecimal):

Word - - Low High
Function - - Monitor mode
Range 0 0 0 0~3

The status of this axis or multi-axis can be monitored by
communication. The definition of setting value is as follows:

m  The definition of H setting value:

3: High-speed monitor. The sampling frequency is 16K and
can only monitor 2CH

2: High-speed monitor. The sampling frequency is 8K and can
monitor 4CH.

1: Reserved
0: Disable the monitor function

Address: 0312H

XEI'Il Reserved doran
Address: 0314H

B/ Reserved doren
Reserved Address: 0316H

0317H
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P4-xx Diagnosis Parameters

P4-00%

P4-01%

ASH1

Fault Record (N)

Address: 0400H
0401H

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

N/A

Related Section:
441

Data Size:

32-bit

Format:

Hexadecimal

Settings: The last abnormal status record

Low word: LXXXX: display ALM number

High word: hYYYY: Reserved

ASH2

Fault Record (N-1)

Address: 0402H
0403H

Operation
Interface:

Panel / Software

Communication

Related Section:
441

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

N/A

Data Size:

32-bit

Format:

Hexadecimal

Settings: The last second abnormal status record
Low word: LXXXX: display ALM number

High word: hYYYY: display the error code corresponds to
CANopen
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P4-025%

P4-03%

ASH3

Fault Record (N-2)

Address: 0404H
0405H

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

N/A

Data Size:

32-bit

Format:

Hexadecimal

Settings: The last second abnormal status record
Low word: LXXXX: display ALM number

Related Section:
441

High word: hYYYY: display the error code corresponds to

CANopen

ASH4

Fault Record (N-3)

Address: 0406H
0407H

Operation
Interface:

Panel / Software

Communication

Related Section:
441

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

N/A

Data Size:

32-bit

Format:

Hexadecimal

Settings: The last second abnormal status record
Low word: LXXXX: display ALM number

High word: hYYYY: display the error code corresponds to
CANopen

ASHS5

Fault Record (N-4)

Address: 0408H
0409H

Operation
Interface:

Panel / Software

Communication

Related Section:
441

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

N/A

Data Size:

32-bit

Format:

Hexadecimal
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Settings:

The last second abnormal status record
Low word: LXXXX: display ALM number

High word: hYYYY: display the error code corresponds to
CANopen

JOG |JOG Operation

Address: 040AH
040BH

Operation
Interface:

Related Section:

Panel / Software Communication
442

Default:

20

Control
Mode:

ALL

Unit:

r/min

Range:

0 ~ 5000

Data Size:

16-bit

Format:

Decimal

Settings:

Note:

Three control methods are as follows:
1. Operation Test

After the JOG speed is set by P4-05 via panel, the panel will
display the symbol of JOG. Pressing the UP Key can control
JOG operation in positive direction, pressing the DOWN Key
can control negative direction. Stop pressing to stop the JOG
operation. If there is any error in this setting, then the motor
cannot operate. The maximum JOG speed is the maximum
speed of the servo motor.

2. DI control

If the Dl is set to JOGU and JOGD (refer to table 7.1), then the
JOG operation in positive or negative direction can be
controlled via this DI.

3. Communication Control
1 ~5000: JOG speed
4998: JOG operation in positive direction
4999: JOG operation in negative direction
0: Stop operation

When writing via communication, if the frequency is high, please
set P2-30 to 5.
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P4-06
Anm

P4-07m

Di
FOT .

Writable)

ital Output Register (Readable and Address: 040CH

040DH

Operation
Interface:

Related Section:
443

Panel / Software Communication

Default:

0

Control
Mode:

ALL

Unit:

Range:

0 ~ Ox3F

Data Size:

16-bit

Format:

Hexadecimal

Settings: Contact control of the force output

0: Non-force output (When the communication sets to 0,
it can cancel the force output function.)

ITST

Input Status

Address: 040EH
040FH

Operation
Interface:

Related Section:
444 82

Software (cannot
read and write
throught the panel)

Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0~01FF

Data Size:

16-bit

Format:

Hexadecimal

Settings:

The DI input signal can come from external terminal (DI1 ~ DI9) or
software SDI1 ~ 9 (Bit 0 ~ 8 of corresponding parameter P4-07)
and is determined by P3-06. The corresponding bit of P3-06 is 1,
which means the source is software SDI (P4-07). If the
corresponding bit is 0, then the source is hardware DI. See the

following graph:
External
DI1~9

Internal
SDI1~9

(P4-07)

P3-06

DI after combination

Read parameters: shows the DI status after combination

Write parameters: writes the software SDI status

For example:

The value of reading P4-07 is 0x0011, which means DI1 and DI5
is ON after combination.
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P4-08%

P4-09%

The value of writing P4-07 is 0x0011, which means software SDI1

and SDI5 is ON.

Please refer to P2-10 ~ P2-17 and P2-36 for the function program

of digital input pin DI (DI1 ~ DI9).

Input Status of the Drive Keypad

PKEY
(Read-only)

Address: 0410H
0411H

Operation

Interface: Panel / Software

Communication

Default:iN/A

Control
Mode: ALL

Unit:N/A

Range:iRead only

Data Size:{16-bit

Format:iHexadecimal

Related Section: N/A

Settings: The aim is to check if the five Keys, MODE, UP, DOWN, SHIFT,
and SET can work normally. This parameter is also used to check
if the Keys are all functional when producing servo drives.

MOT |Output Status (Read-only)

Address: 0412H
0413H

Operation

{Panel / Software
Interface:

Communication

Related Section:
445

Default:iN/A

Control
Mode: ALL

Unit:iN/A

Range:i0 ~ Ox3F

Data Size:{16-bit

Format:iHexadecimal

Settings: There is no difference when reading DO output signal via panel or

the communication.
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CEN

Adj

ustment Function

Address: 0414H
0415H

Operation
Interface:

Panel / Software Communication

Default:

0

Control
Mode:

ALL

Unit:

N/A

Range:

0~6

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings:

0: Reserved

1: Execute the adjustment of analog speed input offset
2: Execute the adjustment of analog torque input offset
3: Execute the adjustment of current detector (V phase) hardware

offset

4: Execute the adjustment of current detector (W phase) hardware

offset

5: Execute the adjustment of 1 ~ 4 hardward offset
6: Execute the adjustment of IGBT ADC

Note: The adjustment function needs to be enabled by the setting of
parameter P2-08. When adjusting, the external wiring which
connects to analog speed or torque needs to be removed
completely and must be in Servo Off status.

SOF1 |An

alog Speed Input Offset Adjustment 1

Address: 0416H
0417H

Operation
Interface:

Panel / Software Communication

Related Section: N/A

Default:

Factory setting

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 32767

Data Size:

16-bit

Format:

Decimal

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.
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SOF2

Analog Speed Input Offset Adjustment 2

Address: 0418H
0419H

Operation
Interface:

Panel / Software Communication

Default:iFactory setting

Control
Mode:

ALL

Unit:iN/A

Range: 0 ~ 32767

Data Size:

16-bit

Format:iDecimal

Related Section: N/A

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.

TOF1

Analog Torque Input Offset Adjustment 1

Address: 041AH
041BH

Operation
Interface:

Panel / Software Communication

Default:

Factory setting

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 32767

Data Size:

16-bit

Format:

Decimal

Settings:

Related Section: N/A

Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.

TOF2

Analog Torque Drift Adjustment 2

Address: 041CH
041DH

Operation
Interface:

Panel / Software Communication

Default:

Factory setting

Control
Mode:

ALL

Unit:

N/A

Range:

0 ~ 32767

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings: Manually adjust the hardware offset. The adjustment function

needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.
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Current Detector (V1 phase) Offset

Adjustment

Address: 041EH
041FH

Operation
Interface:

Panel / Software

Communication

Default:

Factory setting

Control
Mode:

ALL

Unit:iN/A

Range: 0 ~ 32767

Data Size:{16-bit

Format:iDecimal

Related Section: N/A

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This
parameter cannot be reset.

COF2

Current Detector (V2 phase) Offset

Adjustment

Address: 0420H
0421H

Operation
Interface:

Panel / Software

Communication

Default:

Factory setting

Related Section: N/A

Control
Mode:

ALL

Unit:IN/A

Range:|0 ~ 32767

Data Size: 16-bit

Format::Decimal

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This
parameter cannot be reset.
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COFR3

P4-17

Current Detector (W1 phase) Offset
Adjustment

Address: 0422H
0423H

Operation
Interface:

Panel / Software

Communication

Default:

Factory setting

Control
Mode:

ALL

Unit:

N/A

Range:

0~ 32767

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.

COF4

Current Detector (W2 phase) Offset

Adjustment

Address: 0424H
0425H

Operation
Interface:

Panel / Software Communication

Related Section: N/A

Default:iFactory setting

Control
Mode:

ALL

Unit:N/A

Range: 0 ~ 32767

Data Size:{16-bit

Format:iDecimal

Settings: Manually adjust the hardware offset. The adjustment function
needs to be enabled by the setting of parameter P2-08. It is not
suggested that you adjust the auxiliary adjustment. This

parameter cannot be reset.

TIGB

IGBT NTC Adjustment Detection Level

(cannot reset)

Address: 0426H
0427H

Operation
Interface:

Panel / Software Communication

Related Section: N/A

Default:iFactory setting

Control
Mode:

ALL

Unit:iN/A

Range:i1 ~ 3

Data Size:{16-bit

Format:iDecimal

Settings: Please cool down the drive to 25 Celsius degree when adjusting.
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DOF1

Offset Adjustment of Analog Monitor
Output (MON1)

Address: 0428H
0429H

Operation
Interface:

Panel / Software

Communication

Default:iFactory setting

Control
Mode:

ALL

Unit:

mV

Range:

-800 ~ 800

Data Size:

16-bit

Format:

Decimal

Related Section:
6.4.4

Settings: Offset adjustment value (cannot reset)

DOF2

Offset Adjustment of Analog Monitor
Output (MON2)

Address: 042AH
042BH

Operation
Interface:

Panel / Software

Communication

Related Section:
6.4.4

Default:

0

Control
Mode:

ALL

Unit:

mV

Range:

-800 ~ 800

Data Size:

16-bit

Format:

Decimal

Settings: Offset adjustment value (cannot reset)

SAO

Analog Speed Input Offset

Address: 042CH
042DH

Operation
Interface:

Panel / Software

Communication

Related Section: N/A

Default:

0

Control
Mode:

S

Unit:

mV

Range:

-5000 ~ 5000

Data Size:

16-bit

Format:

Decimal

Settings: Users manually adjust the offset
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TAO

Analog Torgue Input Offset

Address: 042EH
042FH

Operation
Interface:

Panel / Software

Communication

Default:

0

Control
Mode:

T

Unit:

mV

Range:

-5000 ~ 5000

Data Size:

16-bit

Format:

Decimal

Related Section: N/A

Settings: Users manually adjust the offset

Address: 0430H
m LVL |Level of Undervoltage Error 0431H
Operatlon. Panel / Software Communication Related Section: N/A
Interface:
Default:i160
Control
Mode: ALL
Unit:}V (rms)
Range:i140 ~ 190
Data Size:{16-bit
Format::Decimal

Settings: When the voltage of DC BUS is lower than P4-24* /2, the under

voltage alarm occurs.
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Table 7.1 Function Description of Digital Input (DI)
Setting value: 0x01
. . . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method Mode
When this DI is On, servo is activated (Servo On) Level
SON Triggered Al

Setting value: 0x02

_ - . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method Mode
ARST After the alarm has been cleared, when the DI is ON |Rising-edge All
the drive will show that the alarm has been cleared. Triggered

Setting value: 0x03

. _ . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method Mode
In speed and position mode, when the DI is ON Level
GAINUP | (P2-27 should be set to 1), the gain switched to the Tri eve d PT, S
one multiplies the switching rate. riggere

Setting value: 0x04

_ . - Trigger | Contro
DI Name Function Description of Digital Input (DI)
Method || Mode
Rising-edge
CCLR Clear the pulse counter and the setting of parameter Triggered, pT
P2-50. Level
Triggered
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Setting value: 0x05

input signal

OFF | ON |

Motor Speed

Setting value of
P1-38 (Zero speed)

Time

: . - Trigger | Contro
DI Name Function Description of Digital Input (DI)
Method || Mode
When the speed is slower than the setting of zero
speed (P1-38), if the DI is ON, the motor stops running.
Command I\ Vo
p1-38 (zero spoed) |4/ \ / \
ZCLAMP \ Level S
ZCLAMP Triggered

Setting value: 0x06

DI Name Function Description of Digital Input (DI) Trigger | Control
P ? g Method Mode
In PT and speed mode, when the DI is ON, the input Level
CMDINV command will be in reverse direction. Triggered S, T

Setting value: 0x07

DI Name

Function Description of Digital Input (DI)

Trigger
Method

Control
Mode

Reserved

Setting value: 0x09

command.

DI Name Function Description of Digital Input (DI) Trigger | Control
Method | Mode

In speed and position mode, when the DI is ON, the
TROLM | and wil be internal register or analog voliage | Triggered | P S

Setting valye:0xt0

DI Name Function Description of Digital Input (DI) Trigger | Control
uncti ipti igi u
. < . Method | Mode
In torque mode, when the DI is ON, the motor speed Level
SPDLM | will be limited, the limited speed command will be . T
. : Triggered
internal register or analog voltage command.
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Setting value: 0x14, 0x15

. Contr
. o . Trigger
DI Name Function Description of Digital Input (DI) ol
Method
Mode
Internal speed command selection (1 ~ 4)
Command DI signal
No of CN1  |Command Source| Content | Range
' SPD1|SPDO0O
External t:{a ?{:}va;%?]
S | analog +/-10V
SPDO S command | Y -REF and Level
S1 OFF | OFF | & GND . d S, Sz
SPD1 = Speed Triggere
Sz| None command 0
is0
S2 OFF | ON P1-09 6000
S3 ON | OFF pF;fsrfé?gr P1-10 +6000
S4 ON | ON P1-11 r/min

Setting value: 0x16, 0x17

DI _ . . Trigger | Control
Function Description of Digital Input (DI)
Name Method | Mode
Internal torque command selection (1 ~ 4)
Command DI signal
No of CN1 Command Source | Content | Range
) TCM1 | TCMO
Voltage
Analog | between
TCMO o T | command| V-Rep | 10V Level
T1 OFF | OFF | 8 and GND T q T, Tz
TCM1 = Torque riggere
Tz None |command 0
is 0
T2 OFF ON P1-12
T3 ON | OFF |Register parameter, P1-13 __:177%;/;
T4 ON ON P1-14

Setting value: 0x18

. _ - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
In position and speed mode, if the DI is OFF, itis in Level Dual
S-P  |speed mode. And it is in position mode when the DI is | . ua
ON Triggered | mode
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Setting value: 0x19

) _ . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
In speed and torque mode, if the DI is OFF, it is in Level Dual
S-T speed mode. And it is in torque mode when the DI is . ua
ON Triggered | mode

Setting value: 0x20

) . . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
In position and torque mode, if the DI is OFF, it is in Level Dual
T-P torque mode; if the DI is ON, then it is in position : ua
mode. Triggered | mode

Setting value: 0x21
. . - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
. . Level
EMGS | When this DI is ON, the motor stops urgently. Triggered All

Setting value: 0x22

. i - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
NL(CWL) | Reverse inhibit limit (contact b) Tr:_gzveerle q All

Setting value: 0x23

DI Name Function Description of Digital Input (DI) UigEger | eIt
P ° g Method | Mode
. . . . . Level
PL(CCWL) | Forward inhibit limit (contact b) Triggered Al

Setting value: 0x25

. " - Trigger | Control

DI Name Function Description of Digital Input (DI)
Method | Mode
TLLM | Torque limit - Reverse operation Tr:bzveerled PT, S
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Setting value: 0x26

. L - Trigger | Control

DI Name Function Description of Digital Input (DI)
Method | Mode
TRLM | Torque limit - Forward operation Tr:bzveerled PT. S

Setting value: 0x37

. _ - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
When this DI is ON, the motor will JOG in forward Level
JOGU direction. Triggered All

Setting value: 0x38

. . - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
When this DI is on, the motor will JOG in reverse Level
JOGD direction. Triggered All
Setting value: 0x43, 0x44
DI . _ - Trigger | Control
Function Description of Digital Input (DI)
Name Method | Mode
Gear Ratio Selection 0 (Numerator)
Gear Ratio Selection 1 (Numerator)
GNUMO, GNUM1
GNUMO Level
1st Numerator (N1) (P1-44) Triggered PT
GNUMl Pulse. 2nd Numerator (N2) (P2-60) Moving Filter| _|Smooth Filter PErlor
3rd Numerator (N3) (P2-61) | (P1-68) (P1-08)
4th Numerator (N4) (P2-62)
Denominator (P1-45) Feed Back Pulse

Setting value: 0x45

DI Name Function Description of Digital Input (DI) Trigger | Control
. . . Method | Mode
INHP In position mode, when this DI is ON, the external Level BT
pulse input command is not working. Triggered
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Setting value: 0x48

i . . Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
TQP Torque command source. Please refer to the settings Level T
of P2-66 BitO. Triggered

Setting value: 0x49

. " - Trigger | Control
DI Name Function Description of Digital Input (DI)
Method | Mode
TON Torque command source. Please refer to the settings Level T
of P2-66 BitO. Triggered
Note:

(1) 11 ~17: Single control mode, 18 ~ 20: Dual control mode
(2) When P2-10 to P2-17 and P2-36 are set to 0, DI has no function.
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Table 7.2 Function Description of Digital Output (DO)

Setting value: 0x01

DO . . - Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
SRDY When the controlled and main circuit power is applied Level Al
to the drive, this DO is ON if no alarm occurs. Triggered

Setting value: 0x02

DO . . - Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
When the servo is ON, this DO is ON if no alarm Level
SON : All
occurs. Triggered

Setting value: 0x03

DO . . . Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
ZSPD When the motor speed is slower than the setting Level Al
speed of zero speed (P1-38), this DO is ON. Triggered

Setting value: 0x04

DO Function Description of Digital Output (DO) Trigger | Control
Name P J P Method | Mode
TSPD When the motor speed is faster than the target speed Level Al

(P1-39), this DO is ON. Triggered

P1-54), this DO is ON.

Setting value: 0x05
DO . i - Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
In position mode, when the deviation pulse number is Level
TPOS | smaller than the position range (the setting value of Triggered PT

Setting value: 0x06
DO . i - Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
e N . Level All
TQL When it is in torque limit, this DO is ON. Trigaered except
9 T, Tz
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Setting value: 0x07

DO Function Description of Digital Output (DO) Trigger | Control
Name P g P Method | Mode
When the alarm occurs, this DO is ON. Level
ALRM | (Except forward / reverse limit, communication error, : All
Triggered
undervoltage)

Setting value: 0x08

DO Function Description of Digital Output (DO) Trigger | Control
Name . : > Method | Mode
When the signal of brake control is output, adjust the
setting of parameter P1-£C1)%j and P1-43.
soN OFF[ OFF
E . Level
OFF! OFF eve
BRKR 2
BRKR — H Triggered Al
MBT1(P1-42) MBT2(P1-43)
Motor ZSPD
Speed (P1-38)

Setting value: 0x10

DO
Name

Function Description of Digital Output (DO)

Trigger
Method

Control
Mode

OLW

When reaching the overload setting, this DO is ON.

toL= Overload allowable time of the servo x Setting
value of P1-56, when the overload accumulative
time exceeds tov, it will output pre-overload warning
(OLW). However, if the overload accumulative time
exceeds the overload allowable time of the servo, it
will output pre-overload error (ALRM).

For example:

The setting value of pre-overload warning is 60%

(P1-56=60).

When the output average load of the servo drive is

200%, if the output time exceeds 8 seconds, the servo

drive will show the overload alarm (AL.006).

toL= The output average load of the servo exceeds
200% for 8 seconds x parameter setting value =
8sec x 60% = 4.8sec

Result: When the output average load of the servo

drive exceeds 200% for 4.8 seconds, this DO is ON. If it

exceeds for 8 seconds, then, DO.ALRM is ON.

Level
Triggered

All
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Setting value: 0x11

DO . _ - Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
Warning output (Forward / reverse limit, communication Level
WARN : All
error, undervoltage) Triggered

Setting value: 0x19

DO . . . Trigger | Control
Function Description of Digital Output (DO)
Name Method | Mode
Speed completed output: In speed mode, when the
SP OK deviation between the speed feedback and the Level S Sz
- command is smaller than the setting value of P1-47, Triggered ’
then this DO is ON.

Note: when P2-18 to P2-22 and P2-37 are set to 0, DI has no function.
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Table 7.3 Monitoring Variables Descriptions

Description of monitoring variables:

Item Description
Monitoring | Each monitoring variable has a code, and you can use P0-02 to set the
code code and monitor the variable.

E Each monitoring variable is stored in the 32-bit format (long integer) of the

ormat .
servo drive.
Basic variables / expansion variables:
1. Basic variables: variables (P0-02 = 0 ~ 26) within the cycle; in

Category monitoring mode, you can display the variables by using the UP /

DOWN keys on the panel.
2. Expansion variables: variables other than basic variables. (P0-02 =
-112, 27 ~ 111)
o Panel display / mapping:
Monitoring 1. Panel display: monitor with the panel
method . : ) :
2. Mapping: monitor variables or parameters by mapping parameters
1. Use the MODE key to switch to the monitor mode and press the UP /
DOWN keys to select the variable to monitor.
Panel 2. Input the variable code to monitor into P0-02 and start monitoring.
. Press the SHIFT key on the panel to switch between high and low digit
display display:
Press the SET key on the panel to switch between decimal and
hexadecimal display.
1. Parameters that support monitoring variable mapping: for PO-09 ~
P0-13, please refer to Section 7.3 Parameter Description.
2.  You can read monitoring variables through communication using
mapping parameters.

Mapping 3. The value of the mapping parameter (P0-09 ~ P0-13) is the content of
the basic variables (17h, 18h, 19h, 1Ah). To monitor P0-09, set P0-17
to the value to read (please refer to P0-02). You can read the data
specified by P0-17 through communication or the monitor panel (set
P0-02 to 23). When the panel displays “VAR-1, it indicates the content
value of P0-09.

The property code of each monitoring variable is described in the following table:

Property \ Description
B BASE: basic variables, you can select the variables with the UP / DOWN keys
D1 D2 Decirr_lal place displayed on panel. D1 indicates 1 decimal place, D2 indicates
2 decimal places.
Dec Only deqimal d_isplay is availaple on the panel, and you cannot switch to
hexadecimal display by pressing the SET key.
Hex Only hexadecimal display is available on the panel, and you cannot switch to

decimal display by pressing the SET key.
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Monitoring variables are described in the following table by the code sequence:

Variable name /

Code Description
property
000 (00h) Feedback position | Current feedback position of the motor encoder.
(PUU) B Unit: Pulse of User Unit (PUU).
Current coordinate of the Position command.
Unit: Pulse of User Unit (PUU).
001 (01h) Positi(?:nucij))némand PT mo(?e: number of pulse commands received by the
servo drive.
PR mode: absolute coordinates of the Position
command.
002 (02h) Position deviation = Deviation between the Position command and the
(PUU) B feedback position. Unit: Pulse of User Unit (PUU).
003 (03h) Feedback position | Current feedback position of the motor encoder.
(pulse) B Unit: Encoder unit (pulse).
Position command Current coordinate of the Position command.
004 (04h) (pulse) B Unit: Encoder unit (pulse).
This is the command after passing E-Gear.
005 (05h) Position deviation = Deviation between the Position command and the
(pulse) B feedback position. Unit: Encoder unit (pulse).
Pulse command Frequency of the pulse command received by the
006 (06h) frequency B servo drive. Unit: Kpps.
Applicable to PT / PR mode.
Current motor speed. Unit: 0.1 rpm.
007 (07h) Sgee%?ee%b:cck The low-pass filter has been applied to this value to
make it more stable.
008 (08h) Spe?gncaokr)r;r;\and Spged command from the analog channel.
Unit: 0.01 Volt.
B D2 Dec
009 (09h) Sp.eed command Integratgd Speed command.. Unit: 1 rpm.
(integrated) B Source includes analog, register, or position loop.
Torque command Torque command from the analog channel
010 (0AR) (analog) Unit. 0,01 Vol |
B D2 Dec
011 (0Bh) Torque command | Integrated Torque command. Unit: percentage (%).
(integrated) B Source includes analog, register, or speed loop.
012 Average load rate B Average load rate from the servo drive.
(0Ch) 9 Unit: percentage (%).
013 Peak load rate B Maximum load rate from the servo drive.
(0Dh) Unit: percentage (%).
014 (OEh) | DC Bus voltage B | Rectified capacitor voltage. Unit: Volt.
015 (OFh) Load inertia ratio | Ratio of the load inertia to the motor inertia.
B D1 Dec Unit: 0.1 times.
016 (10n) 'GBTtemperature | .o ~ture of IGBT. Unit: °C.

B
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Variable name /

Code Description
property
Resonance frequency of the system consists of two
groups of frequencies: F1 and F2
When monitoring from the panel, press the SHF key to
Resonance switch between F1 and F2:
017 (11h) frequency Eégésplays zero decimal places, F1 displays 1 decimal
E Bet When reading by communication (mapping
parameter):
Low word returns frequency F2.
High word returns frequency F1.
Offset value between motor position and Z phase,
018 (12h) Z phase offset range: -5000 to +5000.
B Dec Where it overlaps with Z phase, the value is 0;
the greater the value, the greater the offset.
019 (13h) Ma%‘;‘:tger‘]’taﬂgeter Returns the value of P0-25 which is mapped by P0-35.
020 (14h) Ma%‘;‘:tger‘]’taggeter Returns the value of P0-26 which is mapped by P0-36.
021 (15h) Mazg':tgerﬁ’ta;grgeter Returns the value of P0-27 which is mapped by P0-37.
022 (16h) Mai@':tgerﬁ’ta;jrgeter Returns the value of P0-28 which is mapped by P0-38.
023 (17h) Maf’/g;?gbjgo;;t%“”g Returns the value of P0-09 which is mapped by P0-17.
024 (18h) Maf’/g:r?gbjgo;z't%“”g Returns the value of P0-20 which is mapped by P0-18.
025 (19h) MasgL?ngO;s't%r'”g Returns the value of PO-11 which is mapped by P0-19.
026 (1Ah) Maf’/g;?gbjg";f%””g Returns the value of PO-12 which is mapped by P0-20.
Integrated DI status of the servo drive.
039 (27h) DI status Each bit corresponds to one DI channel.
(Integrated) Hex | Source includes Hardware channel / P4-07,
which is determined by P3-06.
DO status
Actual status from the DO hardware.
040 (28h) (Halr_c|i:)/(are) Each bit corresponds to one DO channel.
041 (29h)  Status of the drive Returns P0-46. Please refer to the description of this
parameter.
049 (31h) Pulsecc::[(zlr_?mand Pulse counts from the pulse command (CN1).
Spe:ed command Integrated Speed command. Unit: 0.1 rpm.
050 (32h) (integrated) Source includes analog, register, or position loo
Speed feedback
051 (33h) (immediate) Current motor speed. Unit: 0.1 rpm.
D1 Dec
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Code Varlsrtg(;;?;ne 4 Description
Torc_;ue command Integrated Torque command. Unit: 0.1%.
053 (35h) (integrated) ) .
D1 Dec Source includes analog, register, or speed loop.
054 (36h) Torq|511e feDeg(t:)ack Current actual motor torque. Unit: 0.1%.
055 (37h) Curr;gt feDe:fack Current actual motor current. Unit: 0.01 ampere (Amp).
056 (38h) DC;”S ‘E’)c:tcage Rectified capacitor voltage. Unit: 0.1 Volt.
Includes 2 versions: DSP and CPLD
When monitoring from the panel, press the SHF key to
switch between DSP and CPLD:
Servo drive DSP displays zero decimal places, CPLD displays 1
096 (60h) = firmware version | decimal place.
Dec When reading by communication (mapping
parameter):
Low word returns the DSP version number.
High word returns the CPLD version number.
111 (6Fh) Error code of the | Error code from the servo drive: control loop of the
servo drive servo only, not including the motion controller.
When this value continues to increase, it indicates that
Encoder there is communication interference. In an
-112 communication interference-free environment, this value should not
error rate increase. (Communication monitoring is not supported;
only monitoring with the panel is supported.)
R . The average power consumption (unit: %) of the
egenerative . :
) regenerative resistor when the energy of the servo
-114 resistor overlogd drive capacitor is released to the regenerative resistor.
(ALO86) protection P reg
counter When the value of the regeneration counter reaches
100%, ALO86 occurs.
Regenerative The power consumption (unit: %) of the regenerative
-115 resistor power resistor at the time when the energy of the servo drive
consumption capacitor is released to the regenerative resistor.
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Chapter 8 Communications

8.1 RS-485/ RS-232 Communication Hardware Interface

This servo drive supports the serial communication of RS-485 and RS-232.
Communication function enables the servo drive to access and change parameters inside
the system. However, RS-485 and RS-232 cannot be used at the same time. Parameter
P3-05 can use RS-485 and RS-232 as the communication protocol. Followings are the
wiring description.

RS-232

B Configuration

o
CN3 D-Sub
1394 9 Pin
Connector Connector

2(Tx) <=——————————————» 2(Rx)
1(GND) "= 5(GND)

Note: (1) A 15-meter communication cable is suitable in a quiet environment. If the
transmission speed is over 38400bps, the length of the communication cable
should be shorter than 3 meters so as to ensure the accuracy of transmission.

(2) Numbers shown in the above diagram represent the pin number of each
connector.
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RS-485

B Configuration

CN3
1394
Connector

485(+)

A

o O

Servo 1

485(-)

\

(6)}
A A

Servo 2 6

o
o
o

L

X YeX XX } .
.'
AEESe .

D-Sub
9-Pin
Connector

485 (+)
485 (-)

Note: (1) A 100-meter communication cable is suitable in a quiet environment. If the
transmission speed is over 38400bps, the length of communication cable
should not be longer than 15 meters so as to ensure the accuracy of

transmission.

(2) Numbers shown in the above diagram represent the pin number of each

connector.

(3) Please use the power supply unit whose direct current is over 12 volt.

(4) Using RS-485 can connect up to 32 servo drives at the same time. REPEATER
can be used to connect more servo drives. 254 is the maximum.

(5) Please refer to Chapter 3.5 for CN3 Pin Definition.
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8.2 RS-485/ RS-232 Communication Parameter Settings

The following four parameters, P3-00 (Address Setting), P3-01 (Transmission Speed),
P3-02 (Communication Protocol), and P3-05 (Communication Mechanism), are essential
and must be set for the communication of the servo drive. The rest, such as P3-03
(Communication Error Disposal), P3-04 (Communication Timeout), P3-06 (Control Switch
of Digital Input), P3-07 (Communication Response Delay Time), and P3-08 (Monitor Mode)
Is optional. Please refer to Chapter 7 of this user manual.

The following table shows the contents of parameter P3-00. The corresponding
communication address is 0300H ~ 0301H as shown in the right column.

. Address: 0300H
VN ADR |Address Setting 0301H

Operation Panel / Software Communication Related Section:

Interface: Section 8.2
Default:iOx7F

Control
Mode:

Unit:{N/A
Range:i0x01 ~ Ox7F
Data Size:{16-bit
Format:{Hexadecimal

ALL

Settings: The communication address setting is divided into Y, X
(hexadecimal):

Display 0 0 Y X
Range - - 0~7 0~F

When using RS-232 / RS-485 to communicate, one servo drive
can only set one address. The duplicate address setting will
cause abnormal communication.

This address represents the absolute address of the servo drive
In communication network. It is also applicable to RS-232 / 485
and CAN bus.

When the communication address setting of MODBUS is set to
OxFF, the servo drive will automatically reply and receive data
regardless of the address. However, P3-00 cannot be set to
OxFF.
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P3-01

P3-02

BRT

Transmission Speed

Address: 0302H
0303H

Operation
Interface:

Panel / Software

Communication

Default:

0x0033

Control
Mode:

ALL

Unit:

bps

Range:

0x0000 ~ 0x0055

Data Size:

16-bit

Format:

Hexadecimal

Settings:

Related Section:
Section 8.2

The setting of transmission speed is divided into Z, Y, X

(hexadecimal):

Y

X

COM Port -

- RS-485

RS-232

Range 0

0~5

0~5

Settings:
0: 4800

1: 9600
2: 19200
3: 38400
4: 57600
5: 115200

PTL

Communication Protocol

Address: 0304H
0305H

Operation
Interface:

Panel / Software

Communication

Default:

0x0066

Control
Mode:

ALL

Unit:

N/A

Range:

0x0000 ~ 0x0088

Data Size:

16-bit

Format:

Hexadecimal

Related Section:
Section 8.2
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P3-05

Settings: The setting of transmission speed is divided into Z, Y, X

(hexadecimal):

Y X

COM Port

- RS-485

RS-232

Range

0~8 0~8

The settings are defined as follows:

co N O ok W N KL O

: 7, N, 2 (MODBUS, ASCII)
: 7, E, 1 (MODBUS, ASCII)
: 7, 0,1 (MODBUS, ASCII)
.8, N, 2 (MODBUS, ASCII)
: 8, E, 1 (MODBUS, ASCII)
18, 0, 1 (MODBUS, ASCII)
: 8, N, 2 (MODBUS, RTU)
: 8, E, 1 (MODBUS, RTU)
18, 0, 1 (MODBUS, RTU)

CMM

Communication Mechanism

Address: 030AH
030BH

Operation
Interface:

Panel / Software

Communication

Related Section:
Section 8.2

Default:

1

Control
Mode:

ALL

Unit:

N/A

Range:

0x00 ~ 0x01

Data Size:

16-bit

Format:

Hexadecimal

Settings: RS-232 Communication interface selection
0: RS-232 via Modbus communication
1: RS-232 upon ASDA-Soft software
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8.3 MODBUS Communication Protocol

There are two modes of MODBUS networks communication, ASCIl (American Standard
Code for Information Interchange) mode and RTU (Remote Terminal Unit) mode. Users
could set the needed communication protocol via parameter P3-02. Apart from these two
communication modes, this servo drive also supports function of 03H to access more than
one data, O6H to write one character and 10H to write multiple characters. Please refer to
the following descriptions.

Note: the servo drive does not support the broadcast mode.

B Code Description:

ASCII Mode:

The so-called ASCII mode is using American Standard Code for Information Interchange
(ASCII) to transmit the data. Between two stations (Master and Slave) to transmit data 64H,
the master will send ‘6’ which represented by 36H of ASCII code and ‘4’ represented by
34H of ASCII code.

The following table shows the available hexadecimal characters and their corresponding
ASCII code of digit 0 to 9 and characters A to F is as follows:

Character ‘0 “’ ‘2’ ‘3’ ‘4 ‘5’ ‘6’ 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H
Character ‘8’ ‘9’ ‘A’ ‘B’ ‘C ‘D’ ‘E’ ‘F

ASCII code 38H 39H 41H 42H 43H 44H 45H  46H

RTU Mode:

Every 8-bit of data is constituted by two 4-bits hexadecimal characters. If data 64H is
transmitted between two stations, it will be transmitted directly, which is more efficient than
ASCII mode.
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Characters will be encoded into the following framing and transmitted in serial.

The checking method of different bit is as the following.

10-bit character frame (For 7-bits character)

B Character Structure

ASDA-B2
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B Communication Data Structure:

The data frame of two different communication modes is defined as follows:

ASCII Mode:

Start Start character’: ’ (3AH)
Slave address Communication address: 1-byte consists of 2 ASCII codes
Function Function code: 1-byte consists of 2 ASCII codes
DATA(n-1)

....... Data content: n word = n x 2-byte consists of n x 4 ASCII codes, n<10

DATA(0)
LRC Error checking: 1-byte consists of 2 ASCII codes
End 1 End code 1: (ODH)(CR)
End 0 End code 0: (OAH)(LF)

The start character of communication in ASCII mode is colon “ : ’ (ASCII is 3AH), ADR is
the ASCII code of two characters. The end code is CR (Carriage Return) and LF (Line
Feed). And the communication address, function code, data content, error checking LRC
(Longitudinal Redundancy Check), etc. are between the start character and end code.

RTU Mode:

Start A silent interval of more than 10 ms
Slave address Communication address: 1-byte

Function Function code: 1-byte
DATA(n-1)
....... Data content: n word = n x 2-byte, n < 10
DATA(O)
CRC Error checking: 1-byte
End 1 A silent interval of more than 10ms

The start of communication in RTU (Remote Terminal Unit) mode is a silent interval. The
end of it is another silent interval. The communication address, function code, data content,
error checking CRC (Cyclical Redundancy Check), etc. are between the start and the end.
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Example 1: function code 03H, access multiple words:

The Master issues the command to the 15 Slave and reads the continuous 2 words
starting from the start address 0200H. In response message from the Slave, the content of
starting address 0200H is 00B1H and the content of the 2" data address 0201H is 1F40H.
The maximum allowable data in one single access is 10. The calculation of LRC and CRC
will be described in next chapter.

ASCII Mode:

Command message (Master):

Start

Slave address

Function

Starting data
address

Number of data

LRC Check

End 1
End O

(ODH)(CR)
(OAH)(LF)

Response message (Slave):

Start

Slave address

Function

Number of data
(In Byte)

Contents of
starting data
address 0200H

Contents of
second data
address 0201H

LRC Check

End 1
End O

(ODH)(CR)
(OAH)(LF)

8-9
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RTU Mode:
Command message (Master): Response message (Slave):
Slave address 01H Slave address 01H
Function O3H Function O3H
Starting data 02H (High) Number of data
04H
address 00H (Low) (In Byte)
Number of data O0H Contents of OOH (High)
In Word) starting data B1H (L
( 02H address 0200H (Low)
CRC Check Low C5H (Low) Contents of 1FH (High)
CRC Check _ second data
High B3H (High) address 0201H 40H (Low)
CRC Check Low A3H (Lower bytes)
CRC Check
High D4H (Upper bytes)

Note: Before and after the transmission in RTU mode, 10 ms of silent interval is needed.

8-10
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Example 2: function code 06H, write single word:

The Master issues command to the 15t Slave and writes data 0064H to address 0200H.

The Slave sends the response message to the Master after the writing is completed.
The calculation of LRC and CRC will be described in next chapter.

ASCIl Mode:

Command message (Master):

Response message (Slave):

Start 7
‘O)
Slave address o
: {0l
Function 5
‘0,
Starting data 2
address ‘o
‘O)
‘O,
‘O,
Content of data 5
‘4!
69’
LRC Check e
End 1 (ODH)(CR)
End O (OAH)(LF)
RTU Mode:

Command message (Master):

Start

Slave address

Function

Starting data
address

Content of data

LRC Check

End 1
End O

oo o =o-

(ODH)(CR)
(OAH)(LF)

Response message (Slave):

Slave Address O1H

Function 06H
Starting data 02H (High)
address 00H (Low)
O0H (High)

Content of data

64H (Low)
CRC Check Low 89H (Low)

CRC Check .
High 99H (High)

Note: Before and after the transmission in RTU mode, 10 ms of silent interval is needed.

Slave Address O1H

Function O6H
Starting data 02H (High)
address 00H (Low)
OO0H (High)

Content of data

64H (Low)
CRC Check Low 89H (Low)

CRC Check .
High 99H (High)
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Example 3: function code 10H, write multiple words:

The Master issues command to the 15t Slave and writes 0BB8H and 0000H to the starting
address 0112H. That is to say, 0112H is written into OBB8H and 0113H is written into
0000H. The maximum allowable data in one single access is 10. The Slave sends the
response message to the Master after the writing is completed. The calculation of LRC
and CRC will be described in next chapter.

ASCII Mode:
Command message (Master): Response message (Slave):
Start o Start o’
0 0
Slave Address ‘p Slave Address ‘
Function 1 Function 1
0 0
‘0 0
Starting data 1 Starting data 1
address 1’ address 1’
oy oy
0 0
Nur(rllrt])(?/(/g:d(;ata 8 Content of data 8
oy oy
Number of data ‘0 ‘D’
(In Byte) vt LRC Check N
{0} End 1 (ODH)(CR)
Content of 1st ‘B’ End O (OAH)(LF)
data ‘B’
‘g
o
Content of 2nd {0}
data o
0
o
LRC Check 3
End 1 (ODH)(CR)
End O (OAH)(LF)
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RTU Mode:

Command message (Master):

Slave Address
Function
Starting data
address

Number of data
(In Word)

Number of data
(In Byte)

Content of 1st
data

Content of 2nd
data
CRC Check Low

CRC Check
High

01H
10H

01H (High)
12H (Low)
OOH (High)
02H (Low)

04H

OBH (High)
B8H (Low)
O0H (High)
OOH (Low)
FCH (Low)

EBH (High)

Response message (Slave):

Slave Address
Function
Starting data
address

Content of data
(In Word)
CRC Check Low

CRC Check
High

01H
10H

01H (High)
12H (Low)
OOH (High)
02H (Low)
EOH (Low)

31H (High)

Note: Before and after the transmission in RTU mode, 10ms of silent interval is needed.
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B LRC and CRC transmission Error Checking:

The error checking in ASCII communication mode is LRC (Longitudinal Redundancy
Check); CRC (Cyclical Redundancy Check) is for RTU communication mode.
The algorithm of both is as the following.

LRC (ASCII mode):

STX B

i7’

ADR =

‘0’

MD

C i3’

IO’

) {5’

Starting data address ‘o

i4’

‘0’

‘0’

Number of data 0’

l1’

LRC Check i
End 1 (ODH)(CR)
End 0 (OAH)(LF)

The LRC algorithm is: add all byte, round down the carry and take 2’s complement.
For example, 7FH + 03H + 05H + C4H + O0H + 01H = 14CH, round down carry 1 and
take 4CH.

2’s complement of 4CH is B4H.

CRC (RTU Mode):
The description of CRC is as the followings:
Step 1: Load a 16-bits register of FFFFH, which is called “CRC” register.

Step 2: (The low byte of CRC register) XOR (The first byte of command), and save
the result in CRC register.

Step 3: Right move one bit. Check the least significant bit (LSB) of CRC register.
If the bitis 1, then (CRC register) XOR (AO01H).

Step 4: Return to Step 3 until Step 3 has been executed for 8 times. Go to Step 5.

Step 5: Repeat the procedure from Step 2 to Step 4 until all byte is processing.
Get the result of CRC value.
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Description: After calculating CRC value, fill in the low word of CRC first in command
message, and then fill in the high word of CRC. For example, if the result of CRC algorithm

is 3794H, fill in 94H in low word and then 37H in high word.

Command Message

ADR
CMD

Starting data
address

Number of data
(In Word)

CRC Check Low
CRC Check High

01H
03H

01H (High)
01H (Low)
OO0H (High)
02H (Low)
94H (Low)
37H (High)
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Example of CRC program:

Produce CRC in C language. This function needs two parameters:
unsigned char* data;

unsigned char length

The function returns the CRC value as a type of unsigned integer.

unsigned int crc_chk(unsigned char* data, unsigned char length) {
int j;
unsigned int reg_crc=0xFFFF;

while( length--) {
reg_crc = *data++;
for (j=0; j<8; j++) {
if(reg_crc & Ox01 ) { /*LSB(bit0 ) =1 */
reg_crc = (reg_crc >> 1)"0xA001,
} else {
reg_crc = (reg_crc>>1);

}

return reg_crc;
}
PC communication program example:
#include<stdio.h>
#include<dos.h>
#include<conio.h>
#include<process.h>
#define PORT 0x03F8 /* the address of COM 1 */
#define THR 0x0000
#define RDR 0x0000
#define BRDL 0x0000
#define IER 0x0001
#define BRDH 0x0001
#define LCR 0x0003
#define MCR 0x0004
#define LSR 0x0005
#define MSR 0x0006
unsigned char rdat[60];
[* read 2 data from address 0200H of ASD with address 1 */
unsigned char tdat[60]={"",’0’,’1°,’0’,’3",’0",’2",’0",'0°,'0°,’0’,’0’,’2’,’F",’8’,’\r’,'\n’};
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void main() {

int I;

outportb(PORT+MCR,0x08); [* interrupt enable */
outportb(PORT+IER,0x01); [* interrupt as data in */
outportb(PORT+LCR,( inportb(PORT+LCR) | 0x80) );

/* the BRDL/BRDH can be access as LCR.b7 ==1 */

outportb(PORT+BRDL,12);
outportb(PORT+BRDH,0x00);

outportb(PORT+LCR,0x06); [* set protocol
<7,E,1>=1AH, <7,0,1> = 0AH
<8,N,2> = 07H <8,E,1>=1BH
<8,0,1> = 0BH
*/

for(1 = 0; I<=16; I++) {
while( !(inportb(PORT+LSR) & 0x20) ); /* wait until THR empty */
outportb(PORT+THR, tdat[l]); /* send data to THR */
}
| =0;
while( 'kbhit() ) {
if( inportb(PORT+LSR)&0x01 ) { /* b0==1, read data ready */
rdat[l++] = inportb(PORT+RDR); /* read data from RDR */

8-17



Chapter 8 Communications ASDA-B2

8.4 Write-in and Read-out Communication Parameters

Please refer to Chapter 7, Parameters for all parameter details. And the descriptions of
parameters which can be wrote or read through communication are as follows.

Parameters are divided into 5 groups, Group 0: Monitor Parameters, Group 1: Basic
Parameters, Group 2: Extension Parameters, Group 3: Communication Parameters and
Group 4: Diagnosis Parameters.

Write parameters via communication:

Parameters which can be written through communication include:
Group 0, except (P0-00 ~ P0-01), (P0-08 ~ P0-13) and (P0-46)

Group 1 (P1-00 ~ P1-76)
Group 2 (P2-00 ~ P2-67)
Group 3 (P3-00 ~ P3-11)
Group 4, except (P4-00 ~ P4-04) and (P4-08 ~ P4-09)

Please note that:

(P3-01) When change to a new communication speed, the next data will be written in a
new transmission speed after setting the new value.

(P3-02) When change to the new communication protocol, the next data will be written
with the new communication protocol after setting the new value.

(P4-05) JOG controls parameters of the servo. Please refer to Chapter 8, Parameters for
the description.

(P4-06) Force to control output contact. This parameter is for DO (Digital Output) testing.
Users can write 1, 2, 4, 8 and 16 to test DO1, DO2, DO3, DO4 and DO5
respectively. Please write O after the test so as to inform the servo drive that the
test has been completed.

(P4-10) Adjustment function selection. Write 20 (= 14H in hexadecimal format) in
parameter P2-08 first to enable the adjustment so as to change the value of
P4-10.

(P4-11 ~ P4-21) This parameter is Offset Adjustment. Do not change the setting unless it
is necessary. If it is necessary, please write 22 (= 16H, in hexadecimal
format) in parameter P2-08 first to enable the function so as to change
the value of (P4-11 ~ P4-21)

Read parameters through communication:

Parameters can be read through communication include:
Group 0 (P0-00 ~ P0-46) Group 3 (P3-00 ~ P3-11)

Group 1 (P1-00 ~ P1-76) Group 4 (P4-00 ~ P4-23)
Group 2 (P2-00 ~ P2-67)
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9.1 Alarm of Servo Drive

Display Alarm Name
ALOO1 Over current

ALOO2 Over voltage

ALOO3 Under voltage

AL004 Motor Combination
Error

ALOO5 Regeneration Error

ALOO6 Overload

ALOO7 Over speed

ALOOS Abnormal Pulse
Command

Excessive
ALOQO9 Deviation of
Position Command

Voltage error
ALO10 during
regeneration

ALO11 Encoder Error

ALO12 Adjustment Error

ALO13 Emergency Stop

Alarm Description

The current of the main circuit is 1.5
times more than the instantaneous
current of the motor.

The voltage of the main circuit is
higher than the standard voltage.

The voltage of the main circuit is
lower than the standard voltage.

The drive corresponds to the wrong
motor.

Regeneration control is in error.

The motor and the drive is overload.

The difference between the
command speed and the feedback
speed exceeds the allowable range
set by P2-34.

The input frequency of the pulse
command is over the allowable value
of the hardware interface.

The deviation of position command
exceeds the allowable setting value.

An error occurs during regeneration.

The encoder produces abnormal
pulse.

When executing electrical
adjustment, the adjusted value
exceeds the allowable value.

Press the emergency stop button.

Corresponding Servo

DO

ALM

ALM

WARN

ALM

ALM

ALM

ALM

ALM

ALM

ALM

ALM

ALM

WARN

Status

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

9-1



Chapter 9 Troubleshooting ASDA-B2
. _ Corresponding Servo
Display Alarm Name Alarm Description DO Status
. ) . . Servo
ALO14 Reverse Limit Error Activate the reverse limit switch. WARN on
. ) . . Servo
ALO15 Forward Limit Error Activate the forward limit switch. WARN on
. . Servo
ALO16 IGBT Overheat The temperature of IGBT is over high ALM Off
Abnormal It is in error when DSP accesses Servo
ALOL7 ceprom EEPROM. ALM Off
ALO1S Abnormal signal  The encoder output exceeds the ALM Servo
output rated output frequency. Off
Serial .
ALO19 Communication RS-232 / 485 communication is in ALM Servo
error Off
Error
Serial RS-232 / 485 communication time Servo
ALO20 Communication WARN
. out On
Time Out
ALO22 Main Circuit Power Only one s_mgl_e phase is inputted in WARN Servo
Lack Phase the main circuit power. Off
Early Warning for , Servo
ALO23 Overload Early Warning for Overload WARN on
Encoder initial The magnetic field of the encoder Servo
ALO24 magnetic field error U, V, W signal is in error. ALM Off
ALO25 The Intema} of the The mternal memory of the gncoder ALM Servo
Encoder is in Error and the internal counter are in error. Off
. . The error of the internal data has
ALO26 Unreliable internal been detected for three times ALM Servo
data of the encoder : Off
continuously.
The Internal of the The internal reset of the encoder is Servo
ALO27 Encoder is in Error in error ALM Off
The Internal of the The encoder, U, V, W signals are Servo
AL028 Encoder is in Error in error ALM Off
The Internal of the Internal address of the encoder is Servo
AL029 Encoder is in Error in error ALM Off
Encoder not Servo
ALO2D responding No response from the encoder. ALM Off
The motor crashes the equipment, Servo
ALO30 Motor Crash Error reaches the torque of P1-57 and ALM Off

exceeds the time set by P1-58.
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Display Alarm Name

Incorrect wiring of
ALO31 the motor power
line U, V, W, GND

Encoder

temperature
AL0O35 exceeds the

protective range

Excessive encoder

ALO48 output error

Encoder

ALO67 temperature
warning

ALO83 excessive current

ALO85 Regeneration error

ALOS6 Regeneratlve
resistor overload

DSP Firmware
ALO99 Upgrade

AL555 System Failure

AL880 System Failure

Alarm Description

Incorrect wiring of the motor power
line U, V, W, GND or the connection
between both is breakdown.

Encoder temperature exceeds the
protective range

The encoder output errors or the
output pulse exceeds hardware
tolerance.

Encoder temperature exceeds the
warning level. (But it is still within the
protective range.)

When the output current from servo
drive exceeds the setting level,

Servo drive outputs ALEO83 will be triggered to protect

IGBT. This could avoid IGBT to be
burned out because of the excessive
current.

Regeneration control is in error.

Excessive energy in the capacitor of
the servo drive is released to the
regenerative resistor causing
overload of the resistor.

EEPROM has not been reset after
upgrading the firmware. The fault
can be cleared when firstly set P2-08
to 30. Then set P2-08 to 28. And
re-power on the drive.

DSP processing error

DSP processing error

Corresponding Servo

DO

ALM

ALM

ALM

ALM

ALM

ALM

ALM

WARN

N/A

N/A

Status

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
Off

Servo
On

Do not
Switch

Do not
Switch
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9.2 Causes and Corrective Actions

Alarm Display
ALO0O01: Over current

Causes Checking Method Corrective Actions

Check if the wiring between the motor Eliminate short-circuit and
and the drive is correct and see if the  avoid metal conductor being
wire is short-circuited. exposed.

Rewiring by following the
wiring description from the

The drive output is
short-circuit

The motor wiring is Check if the wiring steps are correct

in error. when connecting the motor to the drive.
user manual.
: The temperature of the heat sink is Send the drive back to the
IGBT is abnormal -
abnormal distributors or contact Delta
ALO002: Over voltage
Causes Checking Method Corrective Actions

The input voltage of
the main circuit is
higher than the
rated allowable
voltage.

Wrong power input
(incorrect power
system)

Use the voltmeter to see if the input
voltage of the main circuit is within the
rated allowable voltage value. (please
refer to Chapter 10.1)

Apply to the correct power
supply or serial voltage
regulator.

Use the voltmeter to see if the power  Apply to the correct power
system matches the specification. supply or serial adaptor.

Use the voltmeter to see if the input

voltage of the main circuit is within the Send the drive back to the
rated allowable voltage value but still  distributors or contact Delta.
shows the error.

The hardware of
the servo drive is
damaged.

ALO003: Under voltage

Causes Checking Method Corrective Actions

The input voltage of

the main circuitis  Check if the input voltage wiring of the
lower than the rated main circuit is normal.

allowable voltage.

No power supply  Use the voltmeter to see if the voltage
for the main circuit. of the main circuit is normal.

Re-confirm the voltage wiring.

Check the power switch

Wrong power input
(incorrect power
system)

Use the voltmeter to see if the power  Apply to the correct power
system matches the specification. supply or serial adaptor.
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AL004: Motor combination error

Causes Checking Method
The encoder is The encoder is abnormal.
damaged.
The encoder is Check the encoder connector.
loose.
I\E/Ir(?gc;r Combination Connect to the right motor.

Corrective Actions

Change the motor
Install the motor again.

Change the motor

ALO005: Regeneration error

Causes Checking Method

Choose wrong

regenerative

resistor or does not Check the connection of regenerative
connect to external resistor.

regenerative

resistor

Parameter P1-53 is
not set to zero

when the Check if parameter P1-53 of
regenerative regenerative resister is set to zero.
resistor is not in

use.

Wrong parameter Check the setting value of parameter
setting P1-52 and P1-53.

Corrective Actions

Calculate the value of the
regenerative resistor again
and correctly set the value of
P1-52 and P1-53. If issue
persists, please send the
drive back to the distributors
or contact Delta.

Set parameter P1-53 of
regenerative resistor to zero
when it is not applying.

Correctly reset the value of
P1-52 and P1-53.

ALOO0G6: Overload

Causes

Over the rated
loading of the drive
and continuously
excessive using

Checking Method

Set parameter P0-02 to 12 and see if
the average torque [%] is over 100% all
the time.

1. Check if there is any mechanical
vibration.

2. Check if the acceleration /
deceleration constant are set
too fast.

The setting of the
control system
parameter is
inappropriate.

Corrective Actions

Increase the motor capacity
or reduce the load.

1. Adjust the gain value of
the control circuit.

2. Slow down the
acceleration /
deceleration setting time.

Wrong wiring of the
motor and the
encoder.

The encoder of the
motor is defective.

Check the wiring of U, V, W and the
encoder.

Correct wiring

Send the drive back to the distributors or contact Delta.
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ALOOQ7: Overspeed

Causes Checking Method

Unreasonable
command

Use the scope to check if the signal of
analog voltage is abnormal.

Corrective Actions

Less steep command used
or filter applying to smooth
command.

Check if the setting of parameter P2-34 Correctly set parameter

Inappropriate
parameter setting

Is too small (allowable difference

speed).

1. Check if D:TRQLM (torque limit) is
enabled.

2. Check if the torque limit default of
P1-02 is enabled.

3. Check if there is any torque limit
setting for P1-12 ~ P1-14.

Torque limit

P2-34 (allowable difference

between command speed and feedback between command speed

and feedback speed).
1. Disable torque limit DI.
2. Disable the default

setting.
3. P1-12~P1-14 = 100%

ALO008: Abnormal pulse command

Causes Checking Method
The pulse
command Use the scope to check if the input

frequency is higher frequency is over the rated input
than the rated input frequency.
frequency.

Corrective Actions

Correctly set the input pulse
frequency.

ALO009: Excessive deviation of Position Command

Causes Checking Method

Check the setting value of parameter
P2-35 (The warning condition of
excessive position deviation).

Parameter P2-35 is
set too small

The setting of the
gain value is too
small.

The torque limit is
too low.

Check if the setting value is
appropriate.

Check the torque limit value.

Excessive external

Check the external load.
load

Corrective Actions

Increase the setting value of
P2-35 (The warning condition
of excessive position
deviation).

Correctly adjust the gain
value.

Correctly adjust the torque
limit value.

Reduce the external load or
evaluate the motor capacity
again.
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ALO010: Voltage error during regeneration

Causes

The regenerative
voltage remains at
400V for a period of
time during
regeneration. This

Ts?r{ b:ncﬁllisoer(rjeg Check the connection for the
g regenerative resistor and re-calculate

regenerative ) .
. the value for the regenerative resistor.
resistor or not

connecting an
external
regenerative
resistor to the servo
drive.

P1-53
(Regenerative
resistor capacity) is
not set to 0 when
the regenerative
resistor is not
connected.

Checking Method

Set P1-53 to 0 if not using a
regenerative resistor.

Corrective Actions

Correctly set the values of
P1-52 and P1-53. If the issue
persists, send your servo
drive back to Delta.

Correctly set the values of
P1-52 and P1-53.

ALO11: Encoder error

Causes Checking Method

Check if the wiring follows the
suggested wiring of the user manual.

Check the drive connector of CN2
and encoder

Check if the connection between
CN2 of the drive and the encoder of
the servo motor is loose

Wrong wiring of the
encoder

The encoder is loose

Bad connection of the
encoder

The encoder is

Check if the motor is damaged
damaged

Corrective Actions

Correct wiring

Install the encoder again

Reconnect the wiring

Change the motor

AL012: Adjustment error

Causes Checking Method

Measure if the voltage of the analog
input contact is the same as the
ground voltage

The analog input
contact is incorrectly
set back to zero

The detection device

is damaged Reset the power supply

Corrective Actions

Correctly ground the analog
input contact

If issue persists, send the
drive back to the distributors
or contact Delta.
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ALO013: Emergency stop

Causes Checking Method Corrective Actions
Press the emergency _Check if the emergency stop button Activate emergency stop
stop button is enabled.

ALO014: Reverse limit error

Causes Checking Method Corrective Actions
Re\_/erse limit switch is Check if the limit switch is enabled. Enable the reverse limit switch.
activated.

The servo system is Check the control parameter and  Re-adjust the parameter or
unstable. inertia ratio. evaluate the motor capacity.

ALO015: Forward limit error

Causes Checking Method Corrective Actions
Fofward limit switch is Check if the limit switch is enabled. Enable the forward limit switch.
activated.

The servo system is Check the control parameter and  Re-adjust the parameter or
unstable. inertia ratio. evaluate the motor capacity.

ALO16: IGBT Overheat

Causes Checking Method Corrective Actions
Over the rated
loading of the drive  Check if it is overloading or the Increase the motor capacity or
and continuously motor current is too high. reduce the load.

excessive using

The drive output is

short-circuit Check the drive output wiring. Correct wiring

ALO17: Abnormal EEPROM

Causes Checking Method Corrective Actions

Press the SHIFT Key on the panel The fault occurs when applying
and it shows EXGAB. to the power. It means one of

the parameters is over the

o X :_1’ 2,3 reasonable range. Please re-
It is in error when G = group code of the parameter -
DSP accesses AB = hexadecimal of th power on after adjusting.
> = hexadecimal 0 the para_meter The fault occurs in normal
EEPROM. If it shows E320A, it means it is

o operation. It means it is in error
parameter P2-10; If it shows when writing the parameter.
E3610, it means it is parameter P6- 11a alarm can be cleared by

16. Please check the parameter. DI.ARST.

The fault occurs in parameter
Abnormal hidden Press the SHIFT Key on the panel reset. The setting of the drive is
parameter and it shows E100X. wrong. Please set the correct
type of the drive.
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Causes Checking Method Corrective Actions
The fault occurs when it is
servo-on. Usually it is because
Data in ROM is Press the SHIFT Key on the panel mgrga}tsan'g (Ij?gg/lirl]sgg:\nﬂaged or
damaged. and it shows E0001. )

Please send the drive back to
the distributors or contact
Delta.

ALO018: Abnormal signal output

Causes

The encoder is in
error and cause the
abnormal signal
output

The output pulse

Checking Method

Check the fault records (P4-00 ~
P4-05). See if the alarm exists with
the encoder error (AL011, AL024,

ALO25, AL026).

Check if the following conditions

produce:

exceeds the hardware P1-76 < Motor Speed or

allowable range.

Motor Speed
60

xP1l—46 x4 >19.8 x10°

Corrective Actions

Conduct the corrective
actions of AL.011, AL.024,
AL.025, AL.026.

Correctly set parameter
P1-76 and P1-46:
P1-76 > Motor Speed or

Motor Speed
60

xP1—46 x 4 <19.8 x 10°

AL019: Serial communication error

Causes

Improper setting of
the communication
parameter

Incorrect
communication
address

Incorrect
communication value

Checking Method

Check the setting value of
communication parameter.

Check the communication address.

Check the accessing value.

Corrective Actions

Correctly set the parameter
value.

Correctly set the
communication address.

Correctly set the value.

AL020: Serial communication time out

Causes

Improper setting of
the time-out
parameter

The drive hasn'’t
received the
communication
command for a long
time.

Checking Method

Check the parameter setting.

Check if the communication cable is

loose or broken.

Corrective Actions

Correctly set the value.

Correct wiring.
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ALO022: Main circuit power lack phase

Causes Checking Method Corrective Actions

Make sure it applies to the
power. If issue persists,
please send the drive back to
the distributors or contact
Delta.

Check if RST power cable is loose or
The main circuit does not connect to the power. This
power is abnormal alarm occurs when no power

connects to single phase servo drive.

ALO023: Early warning for overload

Causes Checking Method Corrective Actions

1. Refer to the corrective
actions of ALOO06.

1. Check if itis used in overload 2. Please increase the
Early warning for condition. setting value of parameter
overload 2. Check if the value of parameter P1-56. Or set the value
P1-56 is set to small. over 100 and deactivate
the overload warning
function.

ALO024: Encoder initial magnetic field error

Causes Checking Method Corrective Actions
1. Check if the servo motor is
The initial magnetic properly grounded.
field of the encoder is 2. Check if the encoder cable

If issue persists, please send

in error separates from the power supply .

. . o " . the drive back to the
(Signal, U, V, W of or the high-current circuit to avoid distributors or contact Delta.
the encoder magnetic the interference.
field is in error.) 3. Check if the shielding cables are

used in the wiring of the encoder.

ALO025: The internal of the encoder is in error

Causes Checking Method Corrective Actions

1. Please connect the UVW
connector (color green) to
the heat sink of the servo

1. Check if the servo is properly drive.

The internal of the grounded. 2. Please check if the
o 2. Check if the encoder cable encoder cable separates

encoder is in error.
The int | separates from the power supply from the power supply or
;ndetg;?rr,?:mrgfmory or the high-current circuit to avoid the high-current circuit.
counter are in error) the interference. 3. Please use shielding

3. Check if the shielding cables are mesh.

used in the wiring of the encoder. 4. If issue persists, please
send the drive back to the
distributors or contact
Delta.
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AL026: Unreliable internal data of the encoder

Causes

The encoder is in 2.

error.

(Errors occur in the
internal data for three

times continuously) 3.

Checking Method

Check if the servo is properly

grounded.
Check if the encoder cable
separates from the power

supply or the high-current circuit

to avoid the interference.
Check if the shielding cables
are used in the wiring of the

Corrective Actions

Please connect the UVW
connector (color green) to
the heat sink of the servo
drive.

2. Please check if the encoder

cable separates from the
power supply or the high-
current circuit.

3. Please use shielding mesh.

4. If issue persists, please
encoder. send the drive back to the
distributors or contact Delta.
ALO027: The internal of the encoder is in error
Causes Checking Method Corrective Actions
1. Please connect the UVW

1.
2.
The internal reset of
the encoder is in
error.
3.

Check if the servo is properly

grounded.
Check if the encoder cable
separates from the power

supply or the high-current circuit

to avoid the interference.

Check if the shielding cables
are used in the wiring of the

connector (color green) to
the heat sink of the servo
drive.

2. Please check if the encoder

cable separates from the
power supply or the high-
current circuit.

3. Please use shielding mesh.

4. If issue persists, please
encoder. send the drive back to the
distributors or contact Delta.
ALO028: The internal of the encoder is in error
Causes Checking Method Corrective Actions
1. Please connect the UVW

1.

2.
The encoder U, V, W
signals are in error.

3.

Check if the servo is properly

grounded.

Check if the encoder cable
separates from the power

supply or the high-current circuit

to avoid the interference.
Check if the shielding cables
are used in the wiring of the
encoder.

connector (color green) to
the heat sink of the servo
drive.

2. Please check if the encoder

cable separates from the
power supply or the high-
current circulit.

3. Please use shielding mesh.

B

If issue persists, please
send the drive back to the
distributors or contact Delta.
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AL029: The internal of the encoder is in error

Causes Checking Method

1. Check if the servo is properly
grounded.
. 2. Check if the encoder cable is
The internal address
o separated from the power supply
of the encoder is in . ) )
or the high-current circuit to avoid
error. )
the interference.
3. Check if the shielded cables are
used for the encoder.

Corrective Actions

Connect the ground of the
UVW connector (green
end) to the heat sink of
the servo drive.

2. Check if the encoder

cable is separated from
the power supply or the
high-current circuit.

3. Use shielded cables.

4.

If the issue persists, send
the drive back to the
distributors or contact
Delta.

ALO02D: Encoder not responding

Causes Checking Method

1. Check if the servo is properly

grounded.
2. Check if the encoder cable is
Encoder not separated from the power supply
responding or the high-current circuit to avoid

the interference.
3. Check if the shielded cables are
used for the encoder cable.

Corrective Actions

Connect the ground of the
UVW connector (green
end) to the heat sink of
the servo drive.

2. Check if the encoder

cable is separated from
the power supply or the
high-current circuit.

3. Use shielded cables.

B

If the issue persists, send
the drive back to the
distributors or contact
Delta.

AL030: Motor crash error

Causes Checking Method

1. Check if P1-57 is enabled.

2. Check if P1-57 is set too small
and the time of P1-58 is set too
short.

Motor Crash Error

Corrective Actions

. Ifitis enabled by mistake,

please set P1-57 to zero.
According to the actual
torque setting, if the value
is set too small, the alarm
will be triggered by
mistake. However, if the
value is set too big, it will
lose the function of
protection.
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ALO031: Incorrect wiring of the motor power line U, V, W

Causes Checking Method Corrective Actions
The wiring of U, V, W Follow the user manual to
of the motor is Check if U, V, W of the motor is

correctly wire U, V, and W
and make sure it is
grounded.

incorrect connected |incorrect connected or the
or the connection is  connection is breakdown.
breakdown.

ALO035: Encoder temperature exceeds the protective range

Causes Checking Method Corrective Actions

Check if the environment

Encoder temperature . .
temperature is excessive or the

Try to reduce operating

's over 120°C. motor temperature is over 105°C. temperature.
ALO048: Excessive encoder output error
Causes Checking Method Corrective Actions

Exam error recording (P4-00 ~
P4-05) to check if encoder error also
occurs. (ALO11, ALO24, AL025,
AL026)

Encoder error causes
abnormal encoder
output.

Please refer to the corrective
actions of AL011, AL024,
ALO25, and AL026.

Check if following conditions occur: ~ Correctly set P1-76 and
The output pulse P1-46:

P1-76 < Motor speed or
exceeds hardware P P1-76 > Motor speed and

lerance. Motorspeed o, ¢
tolerance % x P1—46x4>19.8x10 Wm%(ipewxpl_%xblg_gxloe

ALO067: Encoder temperature warning

Causes Checking Method Corrective Actions

Check if the operating temperature is
excessive or the motor temperature
is over 85°C.

Encoder temperature
is over 100°C.

Try to reduce operating
temperature.

9-13



Chapter 9 Troubleshooting

ASDA-B2

ALO083: Servo Drive Outputs Excessive Current

Causes Checking Method

Check the configuration of motor
power cable and connector cable.
See if the metal wire is exposed or
AWG is worn and causes short
circuit of UVW cable.

1. If applying non-standard power
cable recommended by Delta,
please check if the wiring
sequence of UVW cable is
correct.

. Check if there is any problem of
lack phase when connecting
UVW from servo to motor
(unconnected or wrong
connection)

UVW cable is short-
circuited

Wrong motor wiring

N

Analog signal (GND)
from servo drive is

) misconnected to other signal.
interfered

Check if the GND of analog signal is

Corrective Actions

Replace by new UVW cable
and avoid the metal
conductor being exposed so
as to eliminate short-circuit.

Please refer to the
description of wiring in
Chapter 3 and conduct the
wiring again.

Please refer to Chapter 3 and
conduct the wiring again.
GND of analog signal cannot
be grounded with other
signals.

ALO085: Regeneration error

Causes Checking Method

Choose wrong
regenerative resistor or
does not connect to
external regenerative
resistor

Check the connection of
regenerative resistor.

Parameter P1-53 is not

set to zero when the  Check if parameter P1-53 of
regenerative resistor is regenerative resister is set to zero.
not in use.

Wrong parameter
setting

Check the setting value of
parameter P1-52 and P1-53.

Corrective Actions

Calculate the value of the
regenerative resistor again
and correctly set the value of
P1-52 and P1-53. If issue
persists, please send the
drive back to the distributors
or contact Delta.

Set parameter P1-53 of
regenerative resistor to zero
when it is not applying.

Correctly reset the value of
P1-52 and P1-53.

ALO086: Regeneration resistor overload

Causes

Incorrect selection of
the regenerative
resistor or no
connection to an
external regenerative
resistor.

Checking Method

Check the connection for the
regenerative resistor and the
settings of P1-52 and P1-53.

Corrective Actions

Correctly set the values of
P1-52 and P1-53.
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Causes Checking Method

Corrective Actions

Incorrect parameter Reassess whether the regenerative
settings for P1-52 and energy exceeds the setting of P1-
P1-53. 53.

Other energy (such as

interference) is input to

the servo drive or the Measure the voltage between P3
input voltage is higher and © terminals.

than the allowable

rated voltage.

If you took the preceding actions
and the issue persists, use a scope
Interference with a differential probe to measure
whether the input voltage has high-
frequency signal interference.

If the regenerative energy
exceeds the setting of P1-53,
replace the regenerative
resistor with a regenerative
resistor that has a higher
capacity.

If the voltage value does not
match the displayed DC Bus
voltage value when you enter
the monitoring code 14 to
P0-02, the servo drive may
be malfunctioning. Send your
servo drive back to the
distributor or contact Delta.

If there is interference,
remove the interference
source, and use the right
voltage source or connect
the regulator in series.

ALO099: DSP firmware upgrade

Causes Checking Method

Upgrade DSP firmware Check if the firmware is upgraded.

Corrective Actions

Firstly set P2-08 to 30.
Then set P2-08 to 28, the
alarm will be cleared when
re-power on.

AL555: System failure

Causes Checking Method

DSP processing error  N/A

Corrective Actions

If AL555 occurs, do not do
any anything and send the
drive back to the distributors
or contact Delta.

AL880: System failure

Causes Checking Method

DSP processing error  N/A

Corrective Actions

If AL880 occurs, do not do
any anything and send the
drive back to the distributors
or contact Delta.
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9.3 Corrective Actions after the Alarm Occurs

ALOO1 Over current Turn DILARST on to clear the alarm
ALOO2 Over voltage Turn DILARST on to clear the alarm
Cycle power on the servo drive to

clear the alarm.

ALOO3  Under voltage For the alarm to clear automatically
after the voltage returns to normal,
please set with P2-66 Bit2.

AL0OO4 The magnetic field of the motor is The alarm can be cleared after re-
abnormal power on.

ALOO5 Regeneration error Turn DI.LARST on to clear the alarm
ALOO6 Overload Turn DILARST on to clear the alarm
ALOO7 Excessive speed deviation Turn DI.ARST on to clear the alarm
ALOO08 Abnormal pulse command Turn DI.ARST on to clear the alarm
ALO09 Egﬁﬁifive deviation of position Turn DI.LARST on to clear the alarm
ALO10 Voltage error during regeneration Turn DI.ARST on to clear the alarm

The alarm can be cleared after

ALO11 Encoder error re-power on.

The alarm can be cleared when
ALO12 Adjustment error removing CN1 wiring and execute
auto adjustment.

The alarm can be cleared
ALO13 Emergency stop automatically after turning DI.EMGS
off.

Turn DILARST on or Servo Off to
clear the alarm. The alarm also can
be cleared when the motor operates
backwards.

Turn DILARST on or Servo Off to
clear the alarm. The alarm also can
be cleared when the motor operates
backwards.

ALO14 Reverse limit error

ALO15 Forward limit error

ALO16 '(I;Prirtemperature of IGBT is abnormal

Turn DI.LARST on to clear the alarm

If the alarm occurs, then parameter
reset is a must. And re-servo on

ALO17 Abnormal EEPROM again. If it happens during the
operation, please turn DI.ARST on
to clear the alarm.
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ALO18 Abnormal signal Turn DILARST on to clear the alarm
ALO19 Serial communication error Turn DI.ARST on to clear the alarm
ALO20 Serial communication time out Turn DI.ARST on to clear the alarm
ALO22 Main circuit power leak phase Turn DILARST on to clear the alarm
ALO23 Early warning for overload Turn DI.ARST on to clear the alarm
ALO24 Encoder initial magnetic field error The alarm can be cleared after
re-power on.
. . The alarm can be cleared after
ALO25 The internal of the encoder is in error re-power on.
_ The alarm can be cleared after
ALO26 The encoder is in error re-power on.
ALO27 The internal of the encoder is in error The alarm can be cleared after
re-power on.
ALO28 The internal of the encoder is in error The alarm can be cleared after
re-power on.
ALO29 The internal of the encoder is in error The alarm can be cleared after
re-power on.
: The alarm can be cleared after
ALO2D Encoder not responding re-power on.
ALO30 Motor crash error Turn DI.ARST on to clear the alarm
ALO31 Incorrect wiring of the motor power The alarm can be cleared after
line U, V, W, GND re-power on.
ALO35 Encoder temperature exceeds the The alarm can be cleared after
protective range re-power on.
ALO048 Excessive encoder output error Turn DILARST on to clear the alarm
. The alarm will be cleared when the
ALO67 Encoder temperature warning temperature back to normal.
ALO83 Servo drive outputs excessive current Turn DILARST on to clear the alarm
ALO85 Regeneration error Turn DI.ARST on to clear the alarm
ALO86 Regenerative resistor overload Turn DI.ARST on to clear the alarm
Firstly set P2-08 to 30. Then set it to
ALO99 DSP firmware upgrade 28. And the alarm will be cleared
after re-power on.
AL555 DSP processing error N/A
AL880 DSP processing error N/A
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10.1 Specifications of Servo Drives (ASDA-B2 Series)

Power

ASDA-B2 Series

100W 200W 400W 750W

Three-phase: 170 ~ 255 VAC, 50 / 60 Hz +5%  , hree-phase

Phase / Voltage : _ - 170 ~ 255 VAC
Single-phase: 200 ~ 255 VAC, 50 / 60Hz £5% 50 / 60 Hz +5%
Input Current (3PH) 07 ‘ 1.11 ‘ 1.86 ‘ 366 468 59 876 983
Unit: Arms
Input Current (1PH) 0.9 ‘ 1.92 ‘ 3.22 ‘ 678 888 103 - .
Unit: Arms
Continuous Output Current = ‘ 155 ‘ 26 ‘ 5 1 73 83 134 194
Unit: Arms ) ’ ’ ) ) ) ) ’
Cooling Method Natural cooling Fan cooling

Encoder Resolution /
Feedback Resolution

Main Circuit Control
Control Mode

Regenerative Resistor

17-bit (160000 p/rev)
SVPWM Control

Manual / Auto

None Built-in

Position Control Mode

Speed Control Mode

Max. Input Pulse Frequency

Line driver: 500 K (low-speed) / 4 Mpps (high-speed)
Open collector: 200 Kpps

Pulse Type

Pulse + Symbol, A phase + B phase, CCW pulse + CW pulse

Command Source

External pulse

Smoothing Strategy

Low-pass filter

E-gear Ratio

Torque Limit

Feed Forward Compensation

E-gear ratio: N/M time(s). The limit is: (1/50 < N/M < 25600)
N:1~(2%61)/M:1~2%1)
Parameter settings

Parameter settings

Voltage Range 0~ +10 VocC
Analog Input
Colr: S:J?nd Resistance 10KQ
Time Constant 2.2 us
Speed Control Range™ 1:5000

Command Source

External analog command / Register

Smoothing Strategy

Low-pass and S-curve filter
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ASDA-B2 Series

200W 400W 750W

% Torque Limit Via parameter setting of analog input

% Bandwidth Maximum 550 Hz

g 0.01% or less at 0 to 100% load fluctuation
(@)

2 Speed Accuracy? 0.01% or less at +10% power fluctuation
(<))

7] 0.01% or less at 0 ~ 50°C ambient temperature fluctuation
) Voltage Range 0~ %10 Vo

8  Analog Input

E Command Resistance 10KQ

o Input :

c Time Constant 2.2 us

o

g Command Source External analog command / Register

§- Smoothing Strategy Low-pass filter

O

|_

Speed Limit

Via parameter setting or analog input

Analog Monitor Output

Monitor signal can be set by parameters
(Output voltage range: £8V)

Input

Digital Input /
Output

Servo on, Fault reset, Gain switch, Pulse clear, Zero clamp,
Command input reverse control, Torque limit, Speed limit, Speed
command selection, Speed / position mode switching, Speed /
torque mode switching, Torque / position mode switching,
Emergency stop, Positive/negative limit, Forward/reverse operation
torque limit, Forward / reverse JOG input, E-gear N selection, Pulse
input prohibition

Output

Protective Funciton

A, B, Z Line Driver output

Servo on, Servo ready, Zero speed, Target speed reached, Target
position reached, Torque limiting, Servo alarm, Brake control, Early
warning for overload, Servo warning

Over current, Overvoltage, Under voltage, Overheat, Overload,
Excessive speed deviation, Excessive position deviation, Encoder
error, Regenerative error, Communication error, Register error,
Short-circuit protection of terminal U, V, W and CN1, CN2, CN3

Communication Interface

RS-232 / RS-485

Installation Site

Indoors (avoid the direct sunlight), no corrosive fog (avoid fume,
flammable gas and dust)

Environment

Altitude Altitude 1000 m or lower above sea level
Atmospheric pressure 86 kPa ~ 106 kPa
0°C~55°C
Operating Temperature (If operating temperature is above 45°C, forced cooling will be
required)
Storage Temperature -20°C~ 65°C

Humidity

0 ~ 90% RH (non-condensing)
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100W 200W 400W 750W 2kW  3kW
ASDA-B2 Series
01 02 04 07 20 30
N 9.80665 m/s’ (1 G) less than 20 Hz,
Vibration 2
- 5.88 m/s” (0.6 G) 20 to 50 Hz
é IP Rating IP20
S Power System TN system™
= IEC/EN 61800-5-1, UL508C
w
Approvals
(K US LISTED
Note:
*1. When itis in rated load, the speed ratio is: the minimum speed (smooth operation) / rated
speed.
*2.

When the command is the rated speed, the velocity correction ratio is: (rotational speed with
no load — rotational speed with full load) / rated speed.

*3. Refer to Section 10.4 for overload features.

*4. TN system: The neutral point of the power system connects to the ground directly.

The exposed metal components connect to the ground via the protective earth conductor.
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10.2 Specifications of Servo Motors (ECMA Series)

Low Inertia Servo Motors

CA04 CA06 CA08 CA10 CA13

01 02 | 04o0S 04 07 10 20 30

Rated power (kW) 0.1 0.2 04 04 075 075 1.0 1.0 2.0 3.0
Rated torque (N-m) "t 032 064 127 127 239 238 318 318 6.37 9.55
Max. torque (N-m) 096 192 382 382 716 7.14 8.78 954 19.11 28.65

Rated speed (r/min) 3000
Max. speed (r/min) 5000 3000 5000 4500
Rated current (A) 090 155 260 260 5.10 366 425 7.30 1205 17.2

Max. instantaneous
current (A)

Max. power pwer second
(KW/s)

Rotor inertia

(x 10*kg.m?)
Mechanical constant (ms) 0.75 0.80 053 | 0.74 063 1.72 120 0.74 061  1.11
Torque constant-KT

270 465 780 7.74 153 11 1237 219 36.15 47.5

277 224 576 240 504 296 386 381 906 71.8

0.037 0.177 0277 068 1.13 193 262 265 445 127

0.36 041 049 049 047 065 0.75 044 053 0.557

(N-m/A)
voltage constant-KE 135 160 174 185 172 242 275 168 192 20.98
(mV/(r/min))
Armat“(rgr:fns)i“a“ce 9.30 279 155 093 042 1.34 0.897 020 0.13 0.0976
Armat“rgri”HO)'“Ctance 240 12.07 671 739 353 755 57 181 150 1.21
Electric constant (ms) 258 430 430 796 836 566 6.35 930 114 124
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100 MQ, DC 500V
Insulation strength 1.8k Vac, 1 sec
Weight"zﬁg;"”tbrake 05 12 16 21 30 29 38 43 62 7.8

Weight - with brake (kg) 0.8 15 2.0 29 38 369 55 47 72 92
Radial max. loading (N) 78.4 196 196 245 245 245 245 490 490 490

Axial max. loading (N) | 39.2 68 68 98 98 98 98 98 98 98
Max. power per second
(kW/s) (with brake)
Rotor inertia
(x 10-*kg.m?) (with brake)
Mechanical constant (ms)
(with brake)

Brake operating voltage 24Vpc + 10%

25,6 21.3 53.8 221 484 293 379 304 820 651

0.04 019 030 073 118 195 267 333 495 14.0

081 085 057 078 065 174 122 093 0.66 1.22
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CA04 CA06 CA08 CA10

01 02 04 07 10 10 20

Brake power consumption - 5 oo 5 go g2 g2 82 187 187 19.0
(at 20°C) [W]

Brake holding torque 53 13 13 25 25 25 25 80 80 100
[Nt-m (min)] 2

Brake release time 20 20 20 40 40 40 40 20 20 50
[ms (Max)]
Brake pullin time 3% 70 70 70 70 70 70 100 100 110
[ms (Max)]
Vibration grade (um) 15
Operating temperature 0 ~40°C
Storage temperature -10 ~ +80°C
Operating humidity 20% to 90% RH (non-condensing)
Storage humidity 20% to 90% RH (non-condensing)
Vibration capacity 25G
IP rating IP65 (when waterproof connectors are used, or when an oil seal is used

to be fitted to the rotating shaft (an oil seal model is used))

C€ Mis
Note:

*1. The rated torque is the continuous permissible torque between 0 ~ 40°C operating
temperature which is suitable for the following heat sink dimension.
ECMA-__04/06/08: 250 mm x 250 mm X 6 mm
ECMA-__ 10: 300 mm x 300 mm x 12 mm
ECMA-__ 13: 400 mm x 400 mm x 20 mm
ECMA-__ 18: 550 mm x 550 mm x 30 mm
Material: Aluminum — F40, F60, F80, F100, F130, F180
*2. The built-in brake of the servo motor is for remaining the item in stop status. Do not use it to
decelerate or as the dynamic brake.
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Medium / High Inertia Servo Motors

Rated power (kW) 05 10 15 20 20 30 38 03 06 09
Rated torque (N-m)*  2.39 477 7.16 955 955 14.32 16.71 2.86 573 8.59
Max. torque (N-m)  7.16 14.32 21.48 28.65 28.65 42.97 50.13 8.59 17.19 21.48

Rated speed (r/min) 2000 1000
Max. speed (r/min) 3000 2000
Rated current (A) 29 5.6 8.3 11.01 11.22 16.1 | 19.2 | 25 4.8 7.5

Max. instantaneous
current (A)

Max. power per second
(kW/s)
Rotor inertia
(x 10*kg.m?)
Mechanical constant

87 16.8 2481 33.0 33.66 483 ©57.6 7.44 1449 225

70 271 459 625 263 373 508 10.0 39.0 66.0

8.17 841 11.18 1459 34.68 5495 5495 8.17 8.41 11.18

191 151 110 09 162 106 1.08 184 140 1.06

(ms)
Torque constant-KT a5 5g5 (087 087 085 089 087 1.15 119 1.15
(N-m/A)
Voltage constant-KE 34349 319 318 318 314 320 32 425 438 416
(mV/(r/min))
Armat“(rgr:fns;ga“ce 057 0.47 026 0.174 0.119 0.052 0.052 1.06 0.82 0.43
Armat“r?nm)'“aance 739 599 401 276 284 138 138 1429 11.12 6.97
Electric constant (ms) 12.96 12.88 15.31 15.86 23.87 26.39 26.39 13.55 13.50 16.06
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100 MQ, DC 500V
Insulation strength 1.8k Vac,1 sec
weightawithout 68 70 75 78 135 185 185 68 70 75
brake(kg)

Weight - with brake (kg) 8.2 8.4 89 92 175 225 225 82 84 89
Radial max. loading (N) | 490 = 490 | 490 @ 490 1176 1470 490 @ 490 | 490 @ 490

Axial max. loading (N) 98 98 98 98 490 490 98 98 98 98

Max. power per second
(kW/s) (with brake)
Rotor inertia
(x 10-*kg.m?) (with brake)
Mechanical constant
(ms) (with brake)

6.4 249 431 59.7 241 359 489 92 359 621

894 914 1190 15.88 37.86 57.06 57.06 8.94 9.14 119

207 164 119 105 177 110 112 20 151 113

Brake operating voltage 24Vpc £ 10%
Brake power
consumption 19.0 190 19.0 190 204 204 204 19.0 19.0 19.0
(at 20°C) [W]

Brake holding torque

[Nt-m (min)] 2 10.0 100 100 10.0 250 250 10.0 100 10.0 10.0
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Brakerelease time 55 55 55 50 30 30 30 50 50 50
[ms (Max)]
Brake pull-in time 110 110 110 110 120 120 120 110 110 110
[ms (Max)]
Vibration grade (um) 15
Operating temperature 0 ~40°C
Storage temperature -10 ~ +80°C
Operating humidity 20% to 90% RH (non-condensing)
Storage humidity 20% to 90% RH (non-condensing)
Vibration capacity 25G
P ratin IP65 (when waterproof connectors are used, or when an oil seal is used
9 to be fitted to the rotating shaft (an oil seal model is used))
D]
C€ s

Note:
*1. The rated torque is the continuous permissible torque between 0 ~ 40°C operating temperature
which is suitable for the following heat sink dimension.
ECMA-__04/06/08: 250 mm x 250 mm x 6 mm
ECMA-_ 10: 300 mm x 300 mm x 12 mm
ECMA-__ 13:400 mm x 400 mm x 20 mm
ECMA-__ 18: 550 mm x 550 mm x 30 mm
Material: Aluminum — F40, F60, F80, F100, F130, F180
*2. The built-in brake of the servo motor is for remaining the item in stop status. Do not use it to
decelerate or as the dynamic brake.
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Medium-high / High Inertia Servo Motors

ECMA Series

Rated power (kW) 0.85 1.3 1.8 3.0
Rated torque (N-m) 5.41 8.34 11.48 19.10
Max. torque (N-m) 13.8 23.3 28.7 57.29
Rated speed (r/min) 1500
Max. speed (r/min) 3000
Rated current (A) 7.1 12.6 13 19.4
Max. instantaneous current (A) 194 38.6 36 58.2
Max. power per second (kW/s) 21.52 34.78 52.93 66.4
Rotor inertia (x 104kg.m?) 13.6 20 24.9 54.95
Mechanical constant (ms) 2.43 1.62 1.7 1.28
Torque constant-KT (N-m/A) 0.76 0.66 0.88 0.98
Vo't"’zgﬁ/‘/’(‘;/”rﬁitﬁ)r;t'KE 20.2 24.2 32.2 35.0
Armature resistance (Ohm) 0.38 0.124 0.185 0.077
Armature inductance (mH) 4.77 1.7 2.6 1.27
Electric constant (ms) 12.55 13.71 14.05 16.5
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100 MQ, DC 500V
Insulation strength 1.8k Vac,1 sec
Weight - without brake (kg) 8.6 9.4 10.5 18.5
Weight - with brake (kg) 10.0 -- -- 22.5
Radial max. loading (N) 490 490 490 1470
Axial max. loading (N) 98 98 98 490
Max. power per second (kW/s) 19.78 32 66 50.3 63.9
(with brake)
= 10_45522)'?®E:ﬁbrake) 14.8 21.3 26.2 57.06
MeChar(‘\iAfi?r'] ‘f)?gig’;m (ms) 2.65 1.73 1.79 1.33
Brake operating voltage 24Vpc = 10%
LG ?aot‘g%rog‘)’”[\sl\‘/‘]mp“o” 19.0 19.0 19.0 20.4
Brake holding torque 10.0 10.0 10.0 25 0

[Nt-m (min)] 2
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Brake release time [ms (Max)] 50 50 50 30
Brake pull-in time [ms (Max)] 110 110 110 120
Vibration grade (um) 15
Operating temperature 0 ~40°C
Storage temperature -10 ~ +80°C
Operating humidity 20% to 90% RH (non-condensing)
Storage humidity 20% to 90% RH (non-condensing)
Vibration capacity 25G
IP rating IP65 (when vyaterproof conngctors are useq, or when an.oil seal is
used to be fitted to the rotating shaft (an oil seal model is used))
Approvals™ c € B“ Us

Note:

*1. The rated torque is the continuous permissible torque between 0 ~ 40°C operating
temperature which is suitable for the following heat sink dimension.
ECMA-__04/06/08: 250 mm x 250 mm X 6 mm
ECMA-__ 10: 300 mm x 300 mm x 12 mm
ECMA-_ 13: 400 mm x 400 mm x 20 mm
ECMA-_ 18: 550 mm x 550 mm x 30 mm
Material: Aluminum — F40, F60, F80, F100, F130, F180

*2. The built-in brake of the servo motor is for remaining the item in stop status. Do not use it to
decelerate or as the dynamic brake.

*3. The application of UL safety compliance for ECMA-F11308, ECMA-F11313, ECMA-F11318
IS under processing.

*4. If desire to reach the max. torque limit of motor 250%, it is suggested to use the servo drive
with higher watt.
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High Inertia Series

Rated power (kW) 0.4 0.75
Rated torque (N-m)™ 1.27 2.39
Max. torque (N-m) 3.82 7.16
Rated speed (r/min) 3000 3000
Max. speed (r/min) 5000 5000
Rated current (A) 2.6 5.1
Max. instantaneous current (A) 7.8 15.3
Max. power per second (KW/s) 21.7 19.63
Rotor inertia (x 10kg.m?) 0.743 2.91
Mechanical constant (ms) 1.42 1.6
Torque constant — KT(N-m/A) 0.49 0.47
Voltage constant — KE (mV/(r/min)) 17.4 17.2
Armature resistance (Ohm) 1.55 0.42
Armature inductance (mH) 6.71 3.53
Electric constant (ms) 4.3 8.36
Insulation class Class A (UL), Class B (CE)
Insulation resistance > 100 MQ, DC 500V
Insulation strength 1.8k Vac,1 sec
Weight — without brake (kg) 1.8 3.4
Weight — with brake (kg) 2.2 3.9
Radial max. loading (N) 196 245
Axial max. loading (N) 68 98
Max. pOW(?/CiItOheE)rS:IE(S)nd (kWi/s) 21 48 19.3
Rotor inertia (x 10kg.m?) (with brake) 0.751 2.96
Mechanical constant (ms) (with brake) 1.43 1.62
Brake operating voltage 24Vpc + 10%
Brake power consumption (at 20°C) [W] 6.5 8.2
Brake holding torque [Nt-m (min)] 2 1.3 2.5
Brake release time [ms (Max)] 20 40
Brake pull-in time [ms (Max)] 70 70
Vibration grade (um) 15
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R

Operating temperature (°C) 0°C ~40°C
Storage temperature (°C) -10°C ~ 80°C
Operating humidity 20 ~ 90%RH (non-condensing)
Storage humidity 20 ~ 90%RH (non-condensing)
Vibration capacity 2.5G
IP Rating IP65 (use the |Vr¥:tt:|12’:|%?1f (coornor:lesc;%rl and shaft seal
Approvals c € GN Us

Note:

*1. The rated torque is the continuous permissible torque between 0 ~ 40°C operating
temperature which is suitable for the following heat sink dimension.
ECMA-_04/06/08: 250 mm x 250 mm x 6 mm
ECMA-__ 10: 300 mm x 300 mm x 12 mm
ECMA-__ 13: 400 mm x 400 mm x 20 mm
ECMA-__18: 550 mm x 550 mm x 30 mm
Material: Aluminum — F40, F60, F80, F100, F130, F180

*2.  The built-in brake of the servo motor is for remaining the item in stop status. Do not use it to
decelerate or as the dynamic brake.

*3. If desire to reach the max. torque limit of motor 250%, it is suggested to use the servo drive
with higher watt.
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10.3 Torque Features (T-N Curves)

Torque
(N-m)
Torque (N-m) Torque(N-m) 3.82 |
(300%)
0.96 | 1.92 Acceleration /
(300%) (300%) E Deceleration
: Acceleration/ area
Acceleration/ ] Deceleration 1.27
Deceleration area area (ldO%) ] -
032 0.64 0763 {  Continuous
100%) | 100% 60% area
¢ 0 190), Continuous ¢ 0 380)* Continuous (60%) T (Sr?rﬁig
. 5 i
(60%) area (60%) area ) 3000 5000
T Speed (r/min) T Speed(r/min)
3000 5000 3000 5000 ECMA-C10604[ ]S, ECMA-C10604[ JH
ECMA-C10401[ ]S ECMA-C10602[S ECMA-C10804[ ]7
Torque
(N-m) Torque (N-m) Torque (N-m)
37(5(135/ ] 714 | 8.78
(800%) _ (298%) 6.00 (276%)—j
Accelerathn / 1 Acceleration (251%) Acceleration
1 Deceleration /Deceleration /Deceleration
area area area
( 2.39 ) 238 3.18
100%) - 100% 100%
1.43 Continuous ¢ 0 Continuous ( ) Continuous
(60%) area area area
) i;)niﬁ; T Speed (r/min) T Speed (r/min)
3000 5000 2000 3000 2000 3000
ECMA-C10807[_]S, ECMA-C10807[_H ECMA-C10907[]S ECMA-C10910[ IS
Torque (N-m) Torque (N-m) Torque (N-m)
9.54 | 19.11 | 53535 ]
(300%) (300%) (300%) _
Acceleration Acceleration Acceleration/
1 /Deceleration 1 /Deceleration 1 Deceleration
area area area
3.18 6.37 ( 9.55 )
100%) | 100%) 1 100%) | -
(1.910)f Continuous (3.820), Continuous 6.40 1 Continuous
(60%) area (60%) area (67%) area _
T Speed (r/min) r Speed (r/min) T T Speed (r/min)
3000 5000 3000 5000 3000 4500

ECMA-C11010[ ]S

Torque (N-m)

ECMA-C11020[]S

ECMA-C11330[ 14

Torque (N-m)

Torque (N-m)
14.32 | 215 |
7.16 | (300%) (300%)
)0/
(300%) ) Acceleration Acceleration
Acceleration 1 /Deceleration E /Deceleration
E /Deceleration area area
area 4.77 7.16
2.39 006 1 S
| (100%) X 100%) |
(12%’/0)7 Continuous 30 Corglrr;ious ( 48 )7 Continuous
©7%) area (67%) - (67%) area )
T 1 Speed (r/min) T T Speed (r/min) T f Speed (r/min)
2000 3000 2000 3000 2000 3000
ECMA-E11305[ ]S ECMA-E11310[ S ECMA-E11315[ |S
Torque (N-m,
que (N-m) Torque (N-m)
28.66 | Torque (N-m)
(300%) 28.66 |
) (300%) 42.97 |
] /gceccille:raattli(g:\ Acceleration (300%)
1 IDeceleration Acceleration
area area 1 /Deceleration
(1%(5)05/ )] o 14.32 o
° . 100%) p
6.4 1 Continuous (2040)’ Continuous (100%) N
(67%) area 67-0/ area 959 Continuous
speed (rfminy 7% iy (67%) area
T T peed ( ) T T Speed (r/min) Speed (r/min)
2000 3000 2000 3000 ‘ ‘ i
2000 3000

ECMA-E11320[ ]S ECMA-E11820[ ]S

ECMA-E11830[ ]S
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Torque (N-m)

Torque (N-m)
5013 | Torque (N-m)
(300%)
) 13.80 23.3
Acceleraupn/ (255%) (280%)
g Deceleration | Acceleration / Acceleration /
area Deceleration Deceleration
16.71 area area
(100%) | - 7(130%)1 8.34
11.20 1 Continuous 5.41(100%) Continuous (100%) Conti
area 2.70 1 417 ontinuous
(67%) . o area 5006 area
T ' Speed (r/min) (50%) ; ; } Speed (r/min) 0% Speed (r/min)
2000 3000 1500 2300 3000

Torque (N-m)

ECMA-E11835[ ]S

Torque (N-m)

ECMA-F11308[ ]S

Torque (N-m)

T
1500 3000

ECMA-F11313[]S

8.59 |
57.29 |

28.7 (300%) (300%)
(250%) Acceleration Acceleration

Acceleration / 1 /Deceleration 1 /Deceleration

Deceleration area area
11.48 area 19.10 2.86
(100%) - (100%) 1 (100%)
5.74 Continuous 955 | Continuous 1.43 | Continuous
(50%) | area . (50%) area  (50%) area »

T T 1 Speed (r/min) T ! Speed (r/min) T } Speed (r/min)
1500 2200 3000 1500 3000 1000 2000

Torque (N-m)

Torque (N-m)
17.19 |
(300%) 21.48
Acceleration (256%) 1
1 /Deceleration E Acceleration
area /Deceleration
5.73 8.59 area
(100%)) - 100%) |
287 | Continuous (4290)7 Continuous
0% area o area
( ) Speed (r/min) (50%)

ECMA-F11318[ ]S

ECMA-F11830[ ]S

T T
1000 2000

ECMA-G11306[_]S

T T
1000 2000

ECMA-G11309[ ]S

Speed (r/min)

ECMA-G11303[ ]S
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10.4 Overload Features

Definition of overload protection

The overload protection is to prevent the motor in overheat status.

Cause of overload

(1) When the motor operates over the rated torque, the operation time is too long.
(2) The inertia ratio is set too big and frequently accelerate / decelerate.

(3) Connection error between the power cable and encoder wiring.
(4) Servo gain setting error and cause resonance of the motor.
(5) The motor with brake operates without releasing the brake.

The graph of load and operating time

Low Inertia Series (ECMA C, CM Series)

10° -
Operating
Load Time
i 120% 263.8s
10°}
g 140% 35.2s
160% 17.6s
180% 11.2s
2
We 200% 8s
220% 6.1s
4 240% 4.8s
1 E
10°¢ = 260% 3.9s
: 280% 3.3s
: : 300% 2.8s
o’ E E

100 120 140 160 180 200 220 240 260 280 300
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Medium and Medium-High Inertia Series (ECMA E, F Series)
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10.5 Dimensions of Servo Drives
Screw tightening torque for terminal block
100 W~1.5 kW: 6~8 (kgf-cm)
2 KW~3 kW: 14~16 (kgf-cm)
| C . 70276) . B .
| @5(0.19)[® > >
l —_—
A i } m \
|
|
| ” illl
I s’
| NE@
E 000
I D @: -
| I
|
: [ ] !
v | - ali].
GROUNDING |
|
| N
| ~0000=%. 00000
I Screw tightening torque |[| 8%
L for CN1 and CN2 o000O00000000
2.5~3.0 (kgf-cm)
(=] e |
SCREW: M4x0.7 ||
Screw
Power A B C D E  Weight Ughtening
torque for
terminal block
140(?0\/\\//\/' 162 (6.38) 155.9 (6.13) 60.2 (2.37) 49 (1.92) 152 (5.98) 1074 g 6 to 8 kgf-cm
750 W | 162 (6.38) 163.4 (6.43) 79.5(3.12) 49 (1.92) 152 (5.98) 1543 g 6 to 8 kgf-cm
) I5(VIYW 162 (6.38) 189.4 (7.45) 85.1(3.35) 74 (2.91) 152(5.98) 1722 g 6 to 8 kgf-cm
2 kW - 14 to 16
3 kW 225(8.85) 198.2(7.8) 113.5(4.47) 102 (4.01) 213 (8.38) 2667 g kgf-cm
Note: (1) Dimensions are in millimeters (inches); Weights are in kilograms (kg)
and (pounds (Ibs)).
(2) Dimensions and weights of the servo drive may be revised without

prior notice.

10-16



ASDA-B2 Chapter 10 Specifications

10.6 Dimensions of Servo Motors

Motor Frame Size: 86 mm and below Models (Units: mm)

I

300+50 LG LR
T =] = ;\
ﬁ; LS \; | :,E T
s — " D
1 E KEY DETAILS SHAFT END DETAILS
] — T
\ LL \ oz
Model CA04010S CA06020S CA06040S CA06040H
LC 40 60 60 60
LZ 4.5 5.5 5.5 5.5
LA 46 70 70 70
S 8(t8009 1 4(t80'| 1 1 4(1‘?)_0] ]) 1 4(t(())0] 1
LB 30(0021)  50("002s)  50(002s) 503 025
LL (without brake) 100.6 105.5 130.7 145.8
LL (with brake) 136.6 141.6 166.8 176.37
LS 20 27 27 27
LR 25 30 30 30
LE 2.5 3 3 3
LG 5 7.5 7.5 7.5
LW 16 20 20 20
RH 6.2 11 11 11
WK 3 5 5 5
W 3 5 5 5
T 3 5 5 5
TP M3 M4 M4 M4
Depth 8  Depth 15 Depth 15 | Depth 15

Note: : . R
ote (1) Dimensions are in millimeters.

(2) Dimensions and weights of the servo motor may be revised without
prior notice.

(3) The boxes () in the model names represent shaft end / brake or the number of ol
seal.

(4) Please refer to Chapter 1 for the boxes (A ) in the model names
(which represents encoder type).
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Motor Frame Size: 86 mm and below Models (Units: mm)

§ 300+£50 LG LR
™ e \
T T Qi
L [ = | f@
— ] KEY DETAILS SHAFT END DETAILS
] ‘
LL scoLz,
Model CA080407 CA08040S CA08070H CA0907aS CA0910aS
LC 80 80 80 86 86
LZ 6.6 6.6 6.6 6.6 6.6
LA 90 90 90 100 100
S 145010 19Com3s)  19Coms)  16Coo)  16Co0r
LB 70C8.o3o 70Cg.030 70Cg.o3o 80C8.o3o 80Cg.o3o
LL (without brake) 112.3 138.3 151.1 130.2 153.2
LL (with brake) 152.8 178 189 161.3 184.3
LS 27 32 32 30 30
LR 30 35 35 35 35
LE 3 3 3 3 3
LG 8 8 8 8 8
LW 20 25 25 20 20
RH 11 15.5 15.5 13 13
WK 5 6 6 5 5
w 5 6 6 5 5
T 5 6 6 5 5
TP M4 M6 M6 M5 M5
Depth 15 Depth 20 | Depth 20 @ Depth 15 | Depth 15
Note: (1) Dimensions are in millimeters.
(2) Dimensions and weights of the servo motor may be revised without
prior notice.
(3) The boxes (L) in the model names represent shaft end / brake or the number of oil
seal.
(4) Please refer to Chapter 1 for the boxes (A ) in the model names

(which represents encoder type).
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ASDA-B2

Chapter 10 Specifications

Motor Frame Size: 100 mm ~ 130 mm Models (Units: mm)

LG LR
L [
1 s
U .J D LW
B | O —— W=
Q Q
] a
LL ‘

aLc

T

0
W -0.036

®

KEY DETAILS

TP

0
WK.0.036

RH

SHAFT END DETAILS

Model | CA1010[ ]S CA1020[]S CA1330[ 4 EA1305[]S EA1310[ IS EA1315[]S EA1320[]S
LC 100 100 130 130 130 130 130
LZ 9 9 9 9 9 9 9
LA 115 115 145 145 145 145 145
S 22(*5.01 22(’5019 24(%5 ) 22('5019) 22(*5.019) 22501 22(5013)
LB 95Cg.035) 95C8_03Q llo(tg_oas) llocg.035) 110Cg.035) 110(t8.035) llo(tg.OBS)

(wilt_r:_out 153.3 199 187.5 147.5 147.5 167.5 187.5

brake)

LL
(with brake) 192.5 226 216.0 183.5 183.5 202 216
LS 37 37 47 47 47 47 47
LR 45 45 55 55 55 55 55
LE 5 5 6 6 6 6 6
LG 12 12 1.5 11.5 11.5 11.5 11.5
LW 32 32 36 36 36 36 36
RH 18 18 20 18 18 18 18
WK 8 8 8 8 8 8 8
W 8 8 8 8 8 8 8
T 7 7 7 7 7 7 7
— M6 M6 M6 M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20
Note: (1) Dimensions are in millimeters.
(2) Dimensions and weights of the servo motor may be revised without
prior notice.
(3) The boxes () in the model names represent shaft end / brake or the number of oil
seal.
(4) Please refer to Chapter 1 for the boxes (A ) in the model names

(which represents encoder type).
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Chapter 10 Specifications

ASDA-B2

Motor Frame Size: 100 mm ~ 130 mm Models (Units: mm)

LG LR Dé |
- 2 =0
1M | —
a L D w KEY DETAILS
I 1 | L |l _§ % k P
iiiy] - RH
LL ! SHAFT END DETAILS
Model F~A1308[ ]S FA1313[]S FA1318[ ]S GA1303[ IS  GA1306[ ]S GA1309[ ]S
LC 130 130 130 130 130 130
LZ 9 9 9 9 9 9
LA 145 145 145 145 145 145
S 22C8.01 22C8.01 22C8.013) 22C8.01 22C8.013) 22C8.01
LB 110('9 65 110('9.65 110('9.65 110(90s) | 1109059 110(‘5g
LL
(without brake) 152.5 187.5 202 147.5 147.5 163.5
LL
(with brake) 181 216 230.7 183.5 183.5 198
LS 47 47 47 47 47 47
LR 55 55 55 55 55 55
LE 6 6 6 6 6 6
LG 11.5 11.5 11.5 11.5 11.5 11.5
LW 36 36 36 36 36 36
RH 18 18 18 18 18 18
WK 8 8 8 8 8 8
w 8 8 8 8 8 8
T 7 7 7 7 7 7
T M6 M6 M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20
Note: (1) Dimensions are in millimeters.
(2) Dimensions and weights of the servo motor may be revised without
prior notice.
(3) The boxes (L) in the model names represent shaft end / brake or the number of oil
seal.
(4) Please refer to Chapter 1 for the boxes (A ) in the model names

(which represents encoder type).
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Chapter 10 Specifications

Motor Frame Size: 180 mm Models (Units: mm)

LG<—LE LR - | '%\ DL’" T
L

. (B | Og]] THO
— «— LW ‘ - i
N ’ r\ : KEY DETAILS
=l A 9 S
. ' £
= B =
g | g -l
o LL ‘l PébZ;{A / oot SHAFT END DETAILS
Model EA1820cS EA1830cS EA18350 S FA18300S
LC 180 180 180 180
LZ 13.5 13.5 13.5 13.5
LA 200 200 200 200
S 3 ch_o] 6 3 5C((;.OI 6 35C8.016) 3 5Cg.OI 6
LB 114.3(%3 035 114303 435) 114.3(°2 120 114.3(3 035
LL (without brake) 169 202.1 202.1 202.1
LL (with brake) 203.1 235.3 235.3 235.3
LS 73 73 73 73
LR 79 79 79 79
LE 4 4 4 4
LG 20 20 20 20
LW 63 63 63 63
RH 30 30 30 30
WK 10 10 10 10
W 10 10 10 10
T 8 8 8 8
TP M12 M12 M12 M12
Depth 25 Depth 25 Depth 25 Depth 25
Note: (1) Dimensions are in millimeters.
(2) Dimensions and weights of the servo motor may be revised without
prior notice.
(3) The boxes () in the model names are for optional configurations.
(Please refer to section 1.2 for model explanation.)
(4) Please refer to Chapter 1 for the boxes (A) in the model names

(which represents encoder type).
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Appendix A Accessories

B Power Connectors

Delta Part Number: ASDBCAPWOO000 (for 220V servo drives)

=

]

ES

Delta Part Number:ASDBCAPWO0100 (for 220V servo drives with brake contact)

P

]

~=

Delta Part Number: ASD-CAPW1000

o)

|
j 3106A-20-18S

[

©

Delta Part Number: ASD-CAPW2000

]

] 3106A-24-11S

[

°)

©
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Appendix A Accessories

ASDA-B2

B Power Cables

Delta Part Number: ASDBCAPWO0203 / 0205

%%L

KST: SVBL1-3.7

h — F S
KST: RVBL1-4
L
. L
Title Part No. :
mm inch
1 ASDBCAPWO0203 3000 + 50 118 £ 2
2 ASDBCAPWO0205 5000 + 50 197 £ 2

Delta Part Number: ASDBCAPWO0303 / 0305

KST: SVBL1-3.7

\ - % -
‘ . [_\ s
o \ KST: RVBL1-4
— L —— 7:7
. L
Title Part No. :
mm inch
1 ASDBCAPWO0303 3000 + 50 118 £ 2
2 ASDBCAPWO0305 5000 + 50 197 £ 2

>
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ASDA-B2

Appendix A Accessories

Delta Part Number: ASDBCAPW1203 / 1205

YF3.5-3SG
:|7\
]: S
3106A-20-18S L
, : L
Title Part No. Straight :
mm inch
1 ASDBCAPW1203 3106A-20-18S 3000 + 50 118+ 2
2 ASDBCAPW1205 3106A-20-18S 5000 + 50 197 £2
Delta Part Number: ASDBCAPW1303 / 1305
/ YF3.5-35G
7
in %kk LS
|\
3106A-20-18S
L
, . L
Title Part No. Straight :
mm inch
1 ASDBCAPW1303 3106A-20-18S 3000 + 50 118+ 2
2 ASDBCAPW1305 3106A-20-18S 5000 + 50 197 £ 2
Delta Part Number: ASD-CAPW2203 / 2205
KST: SVB3-4
SN KST: RVBL5-4
9 L
3106A-24-11S
Title Part No. Straight = .
mm inch
1 ASD-CAPW2203 3106A-24-11S 3000 + 50 118+ 2
2 ASD-CAPW2205 3106A-24-11S 5000+50 197 +2
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Appendix A Accessories ASDA-B2

Delta Part Number: ASD-CAPW2303 / 2305

KST: SVB3-4
A
N
1 KST: RVBL5-4
3106A-24-11S
Title Part No. Straight L :
mm inch

1 ASD-CAPW2303 3106A-24-11S 3000 £ 50 118 £ 2
2 ASD-CAPW2305 3106A-24-11S 500050 197 +2

B Encoder Connectors

Delta Part Number: ASDBCAENO0QOOO

— [T (ZC

D-SUB Connector 9P

Delta Part Number: ASDBCAEN1000

B

&

3106A-20-29S D-SUB Connector 9P
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Appendix A Accessories

B Encoder Cables

Delta Part Number: ASDBCAENOOO3 / 0005

] H ‘1 &l @ =
‘ L
U

D-SUB Connector 9P

' L

Title Part No. :

mm inch

1 ASDBCAENO0003 3000 + 50 118 +2

2 ASDBCAENO0005 5000 + 50 197 + 2

Delta Part Number: ASDBCAEN1003 / 1005

o

=

_1©)

3106A-20-29S

D-SUB Connector 9P

Title Part No.

1 ASDBCAEN1003
2 ASDBCAEN1005

Straight

mm inch

3106A-20-29S 3000 + 50 118 £ 2
3106A-20-29S 5000 +50 197 +2




Appendix A Accessories ASDA-B2

B |/O Signal Connector (CN1)
Delta Part Number: ASDBCNDS0044

D-SUB 44 PIN PLUG

Delta Part Number: ASD-CNDS0015

D-SUB 15 PIN PLUG

B Communication Cable between Servo Drive and Computer

Delta Part Number: ASD-CNUSOAQS8

O I 1 e

(611)

Unit: mm

Title Part No.: ASD-CNUSO0AO08
3000 + 100 mm
Cable L 118 +4 inch
Connector RJ connector RJ-45
USB connector A-type (USB V2.0)
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ASDA-B2

Appendix A Accessories

B Voltage Output Cable (Analog Signal)
Delta Part Number: --
Delta Serial Number: 3864471800

© % & =
© [ [ [ [ [ =
o o ] -

205

B RS-485 Connector
Delta Part Number: ASD-CNIEOBO6

55.0

N

20.35

26.0
=|
il

28.3

B Terminal Block Module

Delta Part Number: ASD-MDDS4444

87.23+0.5

145.50+1.0




Appendix A Accessories

ASDA-B2

B Servo Drive, Servo Motor and Accessories Combinations

100W Servo Drive and 100W Low Inertia Servo Motor

Servo Drive ASD-B2-0121-B
Low inertia Servo Motor ECMA-CA04010S
Motor Power Cable (Without Brake) ASDBCAPWO020X
Power Connector (Without Brake) ASDBCAPWO0000
Motor Power Cable (With Brake) ASDBCAPWO030X
Power Connector (With Brake) ASDBCAPWO0100
Encoder Cable ASDBCAENO000X
Encoder Connector ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

200W Servo Drive and 200W Low Inertia Servo Motor

Servo Drive ASD-B2-0122-B
Low inertia Servo Motor ECMA-CA06020S
Motor Power Cable (Without Brake) ASDBCAPWO020X
Power Connector (Without Brake) ASDBCAPWO0000
Motor Power Cable (With Brake) ASDBCAPWO030X
Power Connector (With Brake) ASDBCAPWO0100
Encoder Cable ASDBCAENO000X
Encoder Connector ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

400W Servo Drive and 400W Low Inertia Servo Motor

Servo Drive ASD-B2-0421-B
ECMA-CA06040S
Low inertia Servo Motor ECMA-CA080407
ECMA-CM0604PS

Motor Power Cable (Without Brake) ASDBCAPWO020X
Power Connector (Without Brake) ASDBCAPWO0000
Motor Power Cable (With Brake) ASDBCAPWO030X
Power Connector (With Brake) ASDBCAPWO0100
Encoder Cable ASDBCAENO000X

Encoder Connector ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)
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Appendix A Accessories

400W Servo Drive and 400W High Inertia Servo Motor

Servo Drive
Low inertia Servo Motor

Motor Power Cable (Without Brake)
Power Connector (Without Brake)
Power Cable (With Brake)
Power Connector (With Brake)
Encoder Cable

Encoder Connector

ASD-B2-0421-B
ECMA-CA06040H

ASDBCAPWO020X
ASDBCAPWO0000
ASDBCAPWO030X
ASDBCAPWO0100
ASDBCAENO000X
ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

400W Servo Drive and 500W Medium Inertia Servo Motor

Servo Drive
Medium inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Increment Encoder Cable

Encoder Connector

ASD-B2-0421-B
ECMA-EA13050S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

400W Servo Drive and 300W High Inertia Servo Motor

Servo Drive
High inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-0421-B
ECMA-GA13030S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

A-9



Appendix A Accessories

ASDA-B2

750W Servo Drive and 600W High Inertia Servo Motor

Servo Drive
High inertia Servo Motor
Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-0721-B
ECMA-GA13060S
ECMA-GM1306PS

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

750W Servo Drive and 750W Low Inertia Servo Motor

Servo Drive

Low inertia Servo Motor

Motor Power Cable (Without Brake)
Power Connector (Without Brake)
Motor Power Cable (With Brake)
Power Connector (With Brake)
Encoder Cable

Encoder Connector

ASD-B2-0721-B
ECMA-CA08070S
ECMA-CA09070S
ECMA-CM0807PS

ASDBCAPWO020X
ASDBCAPWO0000
ASDBCAPWO030X
ASDBCAPWO0100
ASDBCAENO000X
ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

750W Servo Drive and 750W High Inertia Servo Motor

Servo Drive
Low inertia Servo Motor

Motor Power Cable (Without Brake)
Power Connector (Without Brake)
Motor Power Cable (With Brake)

Power Connector (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-0721-B

ECMA-CA08070H
ASDBCAPWO020X

ASDBCAPWO0000

ASDBCAPWO030X
ASDBCAPWO0100

ASDBCAENO000X
ASDBCAENO0000

ASDBCAPWO020X

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)




ASDA-B2

Appendix A Accessories

1kW Servo Drive and 850W Low Inertia Servo Motor

Servo Drive
Low inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-1021-B
ECMA-FA13080S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

1kW Servo Drive and 1kW Low Inertia Servo Motor

Servo Drive
Low inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-1021-B
ECMA-CA10100S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

1kW Servo Drive and 1kW Low Inertia Servo Motor

Servo Drive
Low inertia Servo Motor

Motor Power Cable (Without Brake)
Power Connector (Without Brake)
Motor Power Cable (With Brake)
Power Connector (With Brake)
Increment Encoder Cable

Encoder Connector

ASD-B2-1021-B
ECMA-CA09100S

ASDBCAPWO020X
ASDBCAPWO0000
ASDBCAPWO030X
ASDBCAPWO0100
ASDBCAENO000X
ASDBCAENO0000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

A-11



Appendix A Accessories

ASDA-B2

1kW Servo Drive and 1kW Medium Inertia Servo Motor

Servo Drive ASD-B2-1021-B
Medium inertia Servo Motor ECMA-CA1310cS
Motor Power Cable (Without Brake) ASDBCAPW120X
Motor Power Cable (With Brake) ASDBCAPW130X
Power Connector ASD-CAPW1000
Encoder Cable ASDBCAEN100X

Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

1kW Servo Drive and 900W High Inertia Servo Motor

Servo Drive ASD-B2-1021-B
ECMA-GA1309cS

High Inertia Servo Motor ECMA-GM1309PS

Motor Power Cable (Without Brake) ASDBCAPW120X
Motor Power Cable (With Brake) ASDBCAPW130X
Power Connector ASD-CAPW1000
Encoder Cable ASDBCAEN100X

Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

1.5kW Servo Drive and 1.5kW Medium Inertia Servo Motor

Servo Drive ASD-B2-1521-B
Medium Inertia Servo Motor ECMA-EA13150S
Motor Power Cable (Without Brake) ASDBCAPW120X
Motor Power Cable (With Brake) ASDBCAPW130X
Power Connector ASD-CAPW1000
Encoder Cable ASDBCAEN100X

Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)
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Appendix A Accessories

2kW Servo Drive and 2kW Low Inertia Servo Motor

Servo Drive ASD-B2-2023-B
Low Inertia Servo Motor ECMA-CA1020cS
Motor Power Cable (Without Brake) ASDBCAPW120X
Motor Power Cable (With Brake) ASDBCAPW130X
Power Connector ASD-CAPW1000
Encoder Cable ASDBCAEN100X
Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-B2-2023-B
Medium Inertia Servo Motor ECMA-EA13200S
Motor Power Cable (Without Brake) ASDBCAPW120X
Motor Power Cable (With Brake) ASDBCAPW130X
Power Connector ASD-CAPW1000
Encoder Cable ASDBCAEN100X
Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-B2-2023-B
Medium Inertia Servo Motor ECMA-EA1820cS
Motor Power Cable (Without Brake) ASD-CAPW220X
Motor Power Cable (With Brake) ASD-CAPW230X
Power Connector ASD-CAPW2000
Encoder Cable ASDBCAEN100X
Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)
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ASDA-B2

2kW Servo Drive and 1.3kW Medium High Inertia Servo Motor

Servo Drive
Medium High Inertia Servo Motor

Motor Power Cable (Without Brake)

Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-2023-B
ECMA-F113130S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

2kW Servo Drive and 1.8kW Medium High Inertia Servo Motor

Servo Drive
Medium High Inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-2023-B
ECMA-F113180S

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

3kW Servo Drive and 3kW Low Inertia Servo Motor

Servo Drive
Low Inertia Servo Motor

Motor Power Cable (Without Brake)
Motor Power Cable (With Brake)
Power Connector
Encoder Cable

Encoder Connector

ASD-B2-3023-B

ECMA-CA133004

ASDBCAPW120X
ASDBCAPW130X
ASD-CAPW1000
ASDBCAEN100X
ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)
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3kW Servo Drive and 3kW Medium Inertia Servo Motor

Servo Drive ASD-B2-3023-B
Medium Inertia Servo Motor ECMA-EA1830cS
Motor Power Cable (Without Brake) ASD-CAPW220X
Motor Power Cable (With Brake) ASD-CAPW230X
Power Connector ASD-CAPW2000
Encoder Cable ASDBCAEN100X
Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

3kW Servo Drive and 3.5kW Medium Inertia Servo Motor

Servo Drive ASD-B2-3023-B
Medium Inertia Servo Motor ECMA-E/A\18350S
Motor Power Cable (Without Brake) ASD-CAPW220X
Motor Power Cable (With Brake) ASD-CAPW230X
Power Connector ASD-CAPW2000
Encoder Cable ASDBCAEN100X
Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)

3kW Servo Drive and 3kW Medium / High Inertia Servo Motor

Servo Drive ASD-B2-3023-B
Medium High Inertia Servo Motor ECMA-FA1830cS
Motor Power Cable (Without Brake) ASD-CAPW220X
Motor Power Cable (With Brake) ASD-CAPW230X
Power Connector ASD-CAPW2000

Encoder Cable ASDBCAEN100X

Encoder Connector ASDBCAEN1000

(X = 3 indicates that the cable length is 3 m; X = 5 indicates that the cable length is 5 m)
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Other Accessories (for ASDA-B2 series all models)

Description Delta Part Number

Communicgtion Cable between Servo ASD-CARS0003
Drive and Computer

Regenerative Resistor 400W 40Q BR400W040
Regenerative Resistor 1TkW 20Q BR1KOWO020

Note: (1) (O) at the ends of the servo drive model names are for optional configurations. For
the actual model name, please refer to the ordering information of the actual
purchased product.

(2) The boxes (A) in the model names are for encoder resolution types.
Please refer to Chapter 1 for further information.

(3) (O) in the servo motor model names represents brake or keyway / oil seal.




Appendix B Maintenance and

Inspection

Basic Inspection

Item

General
inspection

Inspection before
operation

(has not applied
to the power yet)

Content

Periodically check if the screws of the servo drive, the connection
between the motor shaft and the mechanical system as well as the
connection of terminal block and mechanical system are securely
tightened.

The gap of the control chamber and the installation of the cooling
fan should be free from oil, water or metallic particles. Also, the
servo drive shall be free from the cutting powder of the power drill.

If the control chamber is installed in the site which contains harmful
gas or full of dust, please be ensured the servo drive is free from the
harmful gas and dust.

When making encoder cable or wire rods, please be ensured the
wiring is correct. Otherwise, the motor may have sudden unintended
acceleration or be burned.

To avoid the electric shock, the ground terminal of the servo drive
should firmly connect to the ground terminal of the control chamber.
If the wiring is needed, wait at least 10 minutes after disconnecting
the drive from the main supply power, or discharge electricity by
discharge device.

The splicing parts of the wiring terminal should be isolated.

Make sure the wiring is correct so as to avoid the damage or any
abnormity.

Check if the electric conductivity objects including sheet metal
(such as screws) or inflammable objects are not inside the servo
drive.

Check if the control switch OFF.

Do not place the servo drive or external regenerative resistor on
inflammable objects.

To prevent the electromagnetic brake from losing efficacy, please
check if the stop function and circuit break function can work
normally.
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Appendix B Maintenance and Inspection

ASDA-B2

Item

Content

Inspection before
operation

(has not applied
to the power yet)

Inspection before
running the servo
drive

(has already

applied to the
power)

If the peripheral devices are interfered with the electronic
instruments, please reduce electromagnetic interference with
devices.

Please make sure the external voltage level of the servo drive is
correct.

The encoder cable should avoid excessive stress. When the motor
IS running, please be ensured the cable is not frayed or over
extended.

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

Make sure the setting of the parameters is correct. Different
machinery has different characteristic. Adjust the parameter
according to the characteristic of each machinery.

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

When the relay is operating, make sure it can work properly.
Check if the power indicator and LED display work normally.

Maintenance

B Please use and store the product in a proper site.

B Periodically clean the surface of the servo drive and servo motor so as to avoid the

dust and dirt.

B Do not disassemble any mechanical part when in maintenance.

B Periodically clean the ventilation ports of the servo drive and do not use the product in
a high-temperature site for a long time so as to avoid the malfunction.

Lifespan of Machinery Parts

B Smoothing Capacitor
The smoothing capacitor deteriorates if it is affected by the ripple current, and its
lifespan is determined by the surrounding temperature and operating conditions. If it is
used in an air-conditioned site, its lifespan can be up to 10 years.

B Relay

The contacts will wear due to switching the power on and off, which will lead to poor
contact. The lifespan of the relay varies according to the power supply capacity. Thus,
the accumulative times of switching the power supply on and off is about 100,000 times.

B Cooling Fan

In continuous operation, the lifespan of the cooling fan is 2 to 3 years. However,
if there is any unusual noise or vibration during inspection, please replace the fan.

B-2



	Cover
	Preface
	Table of Contents
	Chapter 1 Installation and Model Explanation
	1.1 Inspection
	1.2 Product Model
	1.2.1 Nameplate Information
	1.2.2 Model Explanation

	1.3 Servo Drive and Corresponding Servo Motor
	1.4 Servo Drive Features
	1.5 Control Modes of Servo Drive

	Chapter 2 Installation
	2.1 Precautions
	2.2 Ambient Conditions of Storage
	2.3 Ambient Conditions of Installation
	2.4 Installation Direction and Space
	2.5 Safety precautions for using motors
	2.5.1  Troubleshooting for the Motor Operation and Status
	2.5.2  Servo Motor Mounting Directions and Precautions
	2.5.3  Precautions for Using Oil Seal Servo Motors
	2.5.4  Precautions for Using Couplings
	2.5.5  Oil and Water Prevention Measures for the Servo Motor
	2.5.6  Measures to Suppress Temperature Increase of the Servo Motor

	2.6 Specification of Circuit Breaker and Fuse
	2.7 EMI Filter Selection
	2.8 Selection of Regenerative Resistor

	Chapter 3 Wiring
	3.1 Connections
	3.1.1 Connecting to Peripheral Devices
	3.1.2 Servo Drive Connectors and Terminals
	3.1.3  Wiring Method
	3.1.4 Specification of Motor Power Cable
	3.1.5 Specification of Encoder Cable Connector
	3.1.6 Selection of Wiring Rod

	3.2 Basic Wiring
	3.2.1 200 W (included) and Models Below  (without built-in regenerative resistor and cooling fan)
	3.2.2 400 W ~ 750 W Models   (with built-in regenerative resistor, but without cooling fan)
	3.2.3 1 kW ~ 3 kW Models   (with built-in regenerative resistor and cooling fan)

	3.3 I / O Signal (CN1) Connection
	3.3.1 I/O Signal (CN1) Connector Terminal Layout
	3.3.2 Signals Explanation of Connector CN1
	3.3.3 Wiring Diagrams (CN1)
	3.3.4 DI and DO Signal Specified by Users

	3.4 CN2 Connector
	3.5 Wiring of CN3 Connector
	3.6 Analog Monitor Output Connector - CN5
	3.7 Standard Connection Example
	3.7.1 Position (PT) Control Mode
	3.7.2 Speed Control Mode
	3.7.3 Torque Control Mode


	Chapter 4 Display and Operation
	4.1 Panel Description
	4.2 Parameter Setting Procedure
	4.3 Status Display
	4.3.1 Save Setting Display
	4.3.2 Decimal Point
	4.3.3 Alarm Message
	4.3.4 Positive and Negative Sign Setting
	4.3.5 Monitor Display

	4.4 General Function
	4.4.1 Operation of Fault Code Display
	4.4.2 JOG Mode
	4.4.3 Force DO Output
	4.4.4 Digital Input Diagnosis Operation
	4.4.5 Digital Output Diagnosis Operation


	Chapter 5 Trial Operation and Tuning
	5.1 Inspection without Load
	5.2 Applying Power to the Servo Drive
	5.3 JOG Trial Run without Load
	5.4 Trial Run without Load (Speed Mode)
	5.5 Tuning Procedure
	5.5.1 Flowchart of Tuning Procedure
	5.5.2 Inertia Estimation Flowchart (with Mechanism)
	5.5.3  Flowchart of Auto Tuning
	5.5.4 Flowchart of Semi-Auto Tuning
	5.5.5 Limit of Inertia Ratio
	5.5.6 Mechanical Resonance Suppression Method
	5.5.7 Tuning Modes and Parameters
	5.5.8 Tuning in Manual Mode


	Chapter 6 Control Modes of Operation
	6.1 Selection of Operation Mode
	6.2 Position Mode
	6.2.1 Position Command in PT Mode
	6.2.2 Control Structure of Position Mode
	6.2.3 Electronic Gear Ratio
	6.2.4 Low-pass Filter
	6.2.5 Gain Adjustment of Position Loop

	6.3 Speed Mode
	6.3.1 Selection of Speed Mode
	6.3.2 Control Structure of Speed Mode
	6.3.3 Smoothing Speed Command
	6.3.4 The Scaling of Analog Command
	6.3.5 Timing Diagram in Speed Mode
	6.3.6 Gain Adjustment of Speed Loop
	6.3.7 Resonance Suppression

	6.4 Torque Mode
	6.4.1 Selection of Torque Command
	6.4.2 Control Structure of Torque Mode
	6.4.3 Smooth Torque Mode
	6.4.4 The Scaling of Analog Command
	6.4.5 Timing Diagram of Torque Mode

	6.5 Dual Modes
	6.5.1 Speed / Position Dual Mode
	6.5.2 Speed / Torque Dual Mode
	6.5.3 Torque / Position Dual Mode

	6.6 Others
	6.6.1 The Use of Speed Limit
	6.6.2 The Use of Torque Limit
	6.6.3 Analog Monitor
	6.6.4 The Use of Brake


	Chapter 7 Parameters
	7.1 Parameter Definition
	7.2 Lists of Parameters
	7.3 Parameter Description
	P0-xx Monitor Parameters
	P1-xx Basic Parameters
	P2-xx Extension Parameters
	P3-xx Communication Parameters
	P4-xx Diagnosis Parameters
	Table 7.1 Function Description of Digital Input (DI)
	Table 7.2 Function Description of Digital Output (DO)
	Table 7.3 Monitoring Variables Descriptions


	Chapter 8 Communications
	8.1 RS-485 / RS-232 Communication Hardware Interface
	8.2 RS-485 / RS-232 Communication Parameter Settings
	8.3 MODBUS Communication Protocol
	8.4 Write-in and Read-out Communication Parameters

	Chapter 9 Troubleshooting
	9.1 Alarm of Servo Drive
	9.2 Causes and Corrective Actions
	AL001: Over current
	AL002: Over voltage
	AL003: Under voltage
	AL004: Motor combination error
	AL005: Regeneration error
	AL006: Overload
	AL007: Overspeed
	AL008: Abnormal pulse command
	AL009: Excessive deviation of Position Command
	AL010: Voltage error during regeneration
	AL011: Encoder error
	AL012: Adjustment error
	AL013: Emergency stop
	AL014: Reverse limit error
	AL015: Forward limit error
	AL016: IGBT Overheat
	AL017: Abnormal EEPROM
	AL018: Abnormal signal output
	AL019: Serial communication error
	AL020: Serial communication time out
	AL022: Main circuit power lack phase
	AL023: Early warning for overload
	AL024: Encoder initial magnetic field error
	AL025: The internal of the encoder is in error
	AL026: Unreliable internal data of the encoder
	AL027: The internal of the encoder is in error
	AL028: The internal of the encoder is in error
	AL029: The internal of the encoder is in error
	AL02D: Encoder not responding
	AL030: Motor crash error
	AL031: Incorrect wiring of the motor power line U, V, W
	AL035: Encoder temperature exceeds the protective range
	AL048: Excessive encoder output error
	AL067: Encoder temperature warning
	AL083: Servo Drive Outputs Excessive Current
	AL085: Regeneration error
	AL086: Regeneration resistor overload
	AL099: DSP firmware upgrade
	AL555: System failure
	AL880: System failure

	9.3 Corrective Actions after the Alarm Occurs

	Chapter 10 Specifications
	10.1  Specifications of Servo Drives (ASDA-B2 Series)
	10.2  Specifications of Servo Motors (ECMA Series)
	10.3  Torque Features (T-N Curves)
	10.4  Overload Features
	10.5  Dimensions of Servo Drives
	10.6  Dimensions of Servo Motors

	Appendix A Accessories
	Appendix B Maintenance and Inspection



