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Preface

Thank you very much for purchasing DELTA’s AC servo products.

This manual will be helpful in the installation, wiring, inspection, and operation of Delta AC servo drive and

motor. Before using the product, please read this user manual to ensure correct use.

You should thoroughly understand all safety precautions (DANGERS, WARNINGS and STOPS) before
proceeding with the installation, wiring and operation. If you do not understand please contact your local

Delta sales representative. Place this user manual in a safe location for future reference.

Using This Manual

B Contents of this manual
This manual is a user guide that provides the information on how to install, operate and maintain
ASDA-B series AC servo drives and ECMA series AC servo motors. The contents of this manual
are including the following topics:

Installation of AC servo drives and motors

Configuration and wiring

Trial run steps

Control functions and adjusting methods of AC servo drives

Parameter settings

Communication protocol

Inspection and maintenance

Troubleshooting
® Application examples
B Who should use this manual
This user manual is intended for the following users:
® Those who are responsible for designing.
® Those who are responsible for installing or wiring.
® Those who are responsible for operating or programming.
® Those who are responsible for maintaining or troubleshooting.
B Important precautions
Before using the product, please read this user manual thoroughly to ensure correct use and store
this manual in a safe and handy place for quick reference whenever necessary. Besides, please
observe the following precautions:
® Do not use the product in a potentially explosive environment.
® Install the product in a clean and dry location free from corrosive and inflammable gases or

liquids.
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® Do not connect a commercial power supply to the U, V, W terminals of motor. Failure to
observe this precaution will damage either the Servo motor or drive.

® Ensure that the drive and motor are correctly connected to a ground. The grounding method
must comply with the electrical standard of the country.
Do not disconnect the AC servo drive and motor while the power is ON.
Do not attach, modify and remove wiring when power is applied to the AC servo drive and
motor.

® Before starting the operation with a mechanical system connected, make sure the
emergency stop equipment can be energized and work at any time.

® Do not touch the drive heat sink or the servo motor during operation. Otherwise, it may result

in serious personnel injury.

PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

ASDA-B series drives are open type servo drives and must be installed in an NEMA enclosure such as a
protection control panel during operation to comply with the requirements of the international safety
standards. They are provided with precise feedback control and high-speed calculation function
incorporating DSP (Digital Signal Processor) technology, and intended to drive three-phase permanent
magnet synchronous motors (PMSM) to achieve precise positioning by means of accurate current output

generated by IGBT (Insulated Gate Bipolar Transistor).

ASDA-B series drives can be used in industrial applications and for installation in an end-use enclosure that
do not exceed the specifications defined in the ASDA-B series user manual (Drives, cables and motors are
for use in a suitable enclosure with a minimum of a UL Type 1 rating).

Carefully notice and observe the following safety precautions when receiving, inspecting, installing, operating,
maintaining and troubleshooting. The following words, DANGER, WARNING and STOP are used to mark
safety precautions when using the Delta’s servo product. Failure to observe these precautions may void the

warranty!

The words, DANGER, WARNING and STOP, have the following meaning:

@ Indicates a potentially hazardous situation and if not avoided, may result in serious injury or
death.

Indicates a potentially hazardous situation and if not avoided, may result in minor to moderate

injury or serious damage to the product.
WARNING

Indicates an improper action that it is not recommended to do and if doing it may cause
P damage, malfunction and inability.
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Unpacking Check

» Please ensure that both the servo drive and motor are correctly matched for size (power rating). Failure to
observe this precaution may cause fire, seriously damage the drive / motor or cause personal injury.

\ 4

Installation

» Do not install the product in a location that is outside the stated specification for the drive and motor. Failure to
observe this caution may result in electric shock, fire, or personal injury.

\ 4

Wiring
Connect the ground terminals to a class-3 ground (Ground resistance should not exceed 100Q). Improper
grounding may result in electric shock or fire.

o

Do not connect any power supplies to the U, V, W terminals. Failure to observe this precaution may result in
serious injury, damage to the drive or fire.

» Ensure that all screws, connectors and wire terminations are secure on the power supply, servo drive and motor.
Failure to observe this caution may result in damage, fire or personal injury.

Operation

» Before starting the operation with a mechanical system connected, change the drive parameters to match the user-
defined parameters of the mechanical system. Starting the operation without matching the correct parameters may
result in servo drive or motor damage, or damage to the mechanical system.

>

WARNING
» Ensure that the emergency stop equipment or device is connected and working correctly before operating the
motor that is connected to a mechanical system.
» Do not approach or touch any rotating parts (e.g. shaft) while the motor is running. Failure to observe this
P precaution may cause serious personal injury.

» In order to prevent accidents, the initial trial run for servo motor should be conducted under no load conditions
(separate the motor from its couplings and belts).

» For the initial trial run, do not operate the servo motor while it is connected to its mechanical system. Connecting
the motor to its mechanical system may cause damage or result in personal injury during the trail run. Connect the
servo motor once it has successfully completed a trail run.

» Caution: Please perform trial run without load first and then perform trial run with load connected. After the
servo motor is running normally and regularly without load, then run servo motor with load connected. Ensure to
perform trial run in this order to prevent unnecessary danger.

» Do not touch either the drive heat sink or the motor during operation as they may become hot and personal injury
may result.

Maintenance and Inspection

» Do not touch any internal or exposed parts of servo drive and servo motor as electrical shock may result.

» Do not remove the operation panel while the drive is connected to an electrical power source otherwise electrical
shock may result.

» Wait at least 10 minutes after power has been removed before touching any drive or motor terminals or
performing any wiring and/or inspection as an electrical charge may still remain in the servo drive and servo
motor with hazardous voltages even after power has been removed.

» Do not disassemble the servo drive or motor as electric shock may result.
» Do not connect or disconnect wires or connectors while power is applied to the drive and motor.

» Only qualified personnel who have electrical knowledge should conduct maintenance and inspection.
Main Circuit Wiring
» Install the encoder cables in a separate conduit from the motor power cables to avoid signal noise. Separate the

conduits by 11.8inches (30cm) above.

WARNING » Use multi-stranded twisted-pair wires or multi-core shielded-pair wires for signal, encoder (PG) feedback cables.
The maximum length of command input cable is 9.84ft. (3m) and the maximum length of encoder (PG) feedback
cables is 65.62ft. (20m).

» As a charge may still remain in the drive with hazardous voltages even after power has been removed, be sure to
wait at least 10 minutes after power has been removed before performing any wiring and/or inspection.
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» It is not recommended to frequently power the drive on and off. Do not turn the drive off and on more than once
P per minute as high charging currents within the internal capacitors may cause damage.

Main Circuit Terminal Wiring

» Insert only one wire into one terminal on the terminal block.

» When inserting wires, please ensure that the conductors are not shorted to adjacent terminals or wires.
WARNING ) Please use Y-type terminals to tighten the ends of wires.

» Ensure to double check the wiring before applying power to the drive.

[@ Welgs he content of this manual may be revised without prior notice. Please consult our
distributors or download the most updated version at
http://www.delta.com.tw/industrialautomation.
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About this Manual...

User Information

Be sure to store this manual in a safe place.
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Due to constantly growing product range, technical improvement and alteration or changed texts, figures and

diagrams, we reserve the right of this manual contained information change 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.delta.com.tw/industrialautomation/) 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.
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Chapter 1 Unpacking Check and Model Explanation

1.1 Unpacking Check
After receiving the AC servo drive, please check for the following:
B Ensure that the product is what you have ordered.

Verify the part number indicated on the nameplate corresponds with the part number of your order

(Please refer to Section 1.2 for details about the model explanation).
B Ensure that the servo motor shaft rotates freely.

Rotate the motor shaft by hand; a smooth rotation will indicate a good motor. However, a servo motor

with an electromagnetic brake can not be rotated manually.
B Check for damage.

Inspect the unit to insure it was not damaged during shipment.
B Check for loose screws.

Ensure that all necessary screws are tight and secure.

If any items are damaged or incorrect, please inform the distributor whom you purchased the product from or

your local Delta sales representative.
A complete and workable AC servo system should be including the following parts:
Part | : Delta standard supplied parts
(1) Servo drive
(2) Servo motor
(3) Instruction Sheet
Part Il : Optional parts, not Delta standard supplied part (Refer to Appendix A)

(1) One power cable, which is used to connect servo motor and U, V, W terminals of servo drive. This
power cable is with one green grounding cable. Please connect the green grounding cable to the

ground terminal of the servo drive.

(2) One encoder cable, which is used to connect the encoder of servo motor and CN2 terminal of servo

drive.
(3) CN1 Connector: 25 PIN Connector (D-sub Connector)
(4) CN2 Connector: 9 PIN Connector (D-sub Connector)
(5) CN3 Connector: 8 PIN Connector (DIN Cable Mount Male)
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1.2 Model Explanation

1.2.1 Nameplate Information

ASDA-B Series Servo Drive

B Nameplate Explanation
(r ~N)
A nera AC SERVO DRIVE
Model Name —| | MODEL: ASD-B0721-A
Capacity Specification = rr?Pv:ﬁRz;ggoz"’gov 3PH 50/60Hz 4.7A !:us
. 0 = Z4,
Applicable Power Supply —» 200~230V 1PH50/60Hz 5.0 oo
Rated Output Current —»| | OUTPUT: 110V 0-200Hz 5.0A INo. Cominus. 0.
Barcode and Serial Number —-I [T HNIVINNNNNIT ¢ ¢ €
Firmware Version —| | 01.01 B07210A0T5480001 Nz326
\DELTA ELECTRONICS, INC. MADE IN XXXXX)Q
B Serial Number Explanation

B07210A 0 T 548 0001
Serial number
Week of production
Year of production (5: year 2005)

Production factory (Taoyuan Plant)

e Version number (0: Delta standard model)
Model name

ECMA Series Servo Motor

B Nameplate Explanation

‘ N
( Aneza AC SERVO MOTOR )

MODEL: ECMA-C30602E
INPUT: KWO0.1 V200 A1.1

OUTPUT: r/min-3000 N.m 0.64 Ins. B c €

C30602E0T6030031
\DELTA ELECTRONICS, INC.

Model Name —»
Input Power —p»
Rated speed and Rated Output —»

Barcode —»
Serial Number —»
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Production factory (Taoyuan Plant)

® Version number (0: Delta standard model)
® Model name

Revision 10/15/2006, 2006PDD23000009 1-3



Chapter 1 Unpacking Check and Model Explanation | ASDA-B Series

1.2.2 Model Name Explanation
ASDA-B Series Servo Drive

ASD-B0221-A

Version

—— > Rated Input Voltage

21: 220V 1-Phase
23: 220V 3-Phase

» Rated Output Power
02:200W  10: 1kW
04:400W  15:1.5kW
07:750W  20: 2kW

» Series
B: B series

ECMA Series Servo Motor

ECMA-C30602ES

» Product Type
ASD: AC Servo Drive

Standard Shaft Dimensions: S
Specified Shaft Dimensions:
1=11mm, 4=24mm, 7=14mm
8=28mm, 6=16mm, 5=35mm
9=19mm, 3=42mm, 2=22mm

Shaft Type | Without | With

L——» | and Oil seal | Qil seal | Qil seal

Round Shaft A C

Keyway E G

—— > Rated Output Power
02:200W 06:600W  15:1.5kW

03:300W  07:750W  20:2kW

04:400W  09:900W
05:500W  10:1kW

» Motor Frame Size

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

> Series

Rated Voltage / Rated Speed
C: 220V / 3000rpm

E: 220V / 2000rpm

Sensor Type
3: 2500ppr

» Driving Type
A: AC Servo Motor

1-4

> Product Type

ECM: Electrical Commutation Motor
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1.3 Servo Drive and Servo Motor Combinations

The table below shows the possible combination of Delta ASDA-B series servo drives and ECMA series

servo motors. The boxes () in the model names are for optional configurations. (Please refer to Section 1.2

for model explanation)

Servo Drive

Servo Motor

200W

400w

750W

ASD-B0221-A

ASD-B0421-A

ASD-B0721-A

ECMA-C306021S (S=14mm)

ECMA-C306040S (S=14mm)
ECMA-C3080407 (7=14mm)
ECMA-E3130501S (S=22mm)
ECMA-G313030S (S=22mm)

ECMA-C308070S (S=19mm)
ECMA-G313060JS (S=22mm)

1000W

1500W
2000W

ASD-B1021-A

ASD-B1521-A
ASD-B2023-A

ECMA-C310100S (S=22mm)
ECMA-E3131001S (S=22mm)
ECMA-G3130901S (S=22mm)

ECMA-E313150S (S=22mm)
ECMA-C310200JS (S=22mm)

The drives shown in the above table are designed for use in combination with the specific servo motors.

Check the specifications of the drives and motors you want to use.

Also, please ensure that both the servo drive and motor are correctly matched for size (power rating). If the

power of motor and drive is not within the specifications, the drive and motor may overheat and servo alarm

would be activated. For the detail specifications of servo drives and motors, please refer to Chapter 11

“Specifications”.

The drives shown in the above table are designed according to the three multiple of rated current of motors

shown in the above table. If the drives which are designed according to the six multiple of rated current of

motors are needed, please contact our distributors or your local Delta sales representative.

Revision 10/15/2006, 2006PDD23000009
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1.4 Servo Drive Features

Heatsink
Used to secure servo drive and for
heat dissipation

SON (Servo On) LED

Charge LED B

Allit LED indicates that either B SoN GMB (Commandinpag CED
power is connected to the servo

drive or a residual charge is present cp

in the drive's internal power components. As2/1-B -
DO NOT TOUCH ANY ELECTRICAL f
CONNECTIONS WHILE THIS LED IS LIT.

(Please refer to the Safety Precautions
on page iii.)

@ CHARGE

Drive Fault Code Display:1~K

Main Circuit Terminal (R, S, T)
Used to connect AC 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.

/0 Interface

Used to connect external
controller, i.e. PLC

or control 1/0O signal

Iy 3

Internal / External Regenerative

Resistor Terminal

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

Encoder Interface
Used to connect Encoder of
Servo Motor

Serial Communication Interface
For RS-485 / 232 serial
communication

Used to connect personal computer

Ground Terminal or other controllers

IEmINOTE

1) Only 750W and above servo drives are provided with built-in regenerative resistors. The servo drives
below 400W are not.

2) CMD LED: A lit CMD LED indicates that the servo drive is ON (Servo On) or the motor speed is equal to
or higher than the setting value of P1-38 (>=P1-38 (ZSPD)).
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1.5 Control Modes of Servo Drive

The Delta Servo can be programmed to provide five single and three dual modes of operation.

Their operation and description is listed in the following table.

Mode Code Description

Position control for the servo motor is achieved via an

External Position Control P
external pulse command.

Speed control for the servo motor can be achieved via
parameters set within the servo drive or from an external
Speed Control S analog -10 ~ +10 Vdc command. Control of the internal
speed parameters is via the Digital Inputs (DI). (A
maximum of three speeds can be stored internally).

Speed control for the servo motor is only achieved via
parameters set within the servo drive. Control of the
Single internal speed parameters is via the Digital Inputs (DI). (A
Mode maximum of three speeds can be stored internally).

Internal Speed Control Sz

Torque control for the servo motor can be achieved via
parameters set within the servo drive or from an external
Torque Control T analog -10 ~ +10 Vdc command. Control of the internal
torque parameters is via the Digital Inputs (DI). (A
maximum of three torque levels can be stored internally).

Torque control for the servo motor is only achieved via
parameters set within the servo drive. Control of the
internal torque parameters is via the Digital Inputs (DI). (A
maximum of three torque levels can be stored internally).

Internal Torque Control Tz

Either S or P control mode can be selected via the Digital
S-P  Inputs (DI). (Please refer to Chapter 7 for more detailed DI
setting.)

Either T or P control mode can be selected via the Digital
Dual Mode T-P  |Inputs (DI). (Please refer to Chapter 7 for more detailed DI
setting.)

Either S or T control mode can be selected via the Digital
S-T  Inputs (DI). (Please refer to Chapter 7 for more detailed DI
setting.)

The above control modes can be accessed and changed via by parameter P1-01. If the control mode is
changed, switch the drive off and on after the new control mode has been entered. The new control mode
will only be valid after drive off/on action. Please see safety precautions on page iii (switching drive off/on

multiple times).
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Chapter 2 Installation and Storage

2.1

Installation Notes

Pay close attention on the following installation notes:

Do not bend or strain the connection cables between servo drive and motor.
When mounting servo drive, make sure to tighten screws to secure the drive in place.

If the servo motor shaft is coupled directly to a rotating device ensure that the alignment specifications of
the servo motor, coupling, and device are followed. Failure to do so may cause unnecessary loads or

premature failure to the servo motor.

If the length of cable connected between servo drive and motor is more than 65.62ft. (20m), please
increase the wire gauge of the encoder cable and motor connection cable (connected to U, V, W

terminals).

Make sure to tighten the screws for securing motor.

2.2 Storage Conditions

The product should be kept in the shipping carton before installation. In order to retain the warranty coverage,

the AC servo drive should be stored properly when it is not to be used for an extended period of time. Some

storage suggestions are:

Store in a clean and dry location free from direct sunlight.

Store within an ambient temperature range of -20°C to +65°C (-4°F to 149°F).
Store within a relative humidity range of 0% to 90% and non-condensing.

Do not store in a place subjected to corrosive gases and liquids.

Correctly packaged and placed on a solid surface.
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2.3 Installation Conditions

Operating Temperature

ASDA-B Series Servo Drive : 0°C to 45°C (32°F to 113°F)

ECMA Series Servo Motor : 0°C to 40°C (32°F to 104°F)

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

If the ambient temperature of servo drive is greater than 45°C (113°F), please install the drive in a well-

ventilated location and do not obstruct the airflow for the cooling fan.
Caution

The servo drive and motor will generate heat. If they are installed in a control panel, please ensure sufficient

space around the units for heat dissipation.

Pay particular attention to vibration of the units and check if the vibration has impacted the electric devices in
the control panel. Please observe the following precautions when selecting a mounting location. Failure to

observe the following precautions may void the warranty!
B Do not mount the servo drive or motor adjacent to heat-radiating elements or in direct sunlight.

B Do not mount the servo drive or motor in a location subjected to corrosive gases, liquids, or airborne

dust or metallic particles.

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 Do not mount the servo drive or motor in a location where it will be subjected to high levels of

electromagnetic radiation.
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2.4 Installation Procedure and Minimum Clearances

Installation Procedure

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

follow the guidelines in this manual when installing the servo drive and motor.

The ASDA-B servo drive should be mounted perpendicular to the wall or in the control panel. In order to
ensure the drive is well ventilated, ensure that the all ventilation holes are not obstructed and sufficient free
space is given to the servo drive. Do not install the drive in a horizontal position or malfunction and damage

will occur.

Correct Incorrect

Drive Mounting

The ASDA-B Servo drives must be back mounted vertically on a dry and solid surface such as a NEMA
enclosure. A minimum spacing of two 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 be conductor away and 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 11
“Specifications".

Minimum Clearances

Install a fan to increase ventilation to avoid ambient temperatures that exceed the specification. When
installing two or more drive adjacent to each other please follow the clearances as shown in the following

diagram.
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B  Minimum Clearances

B Side by Side Installation

2-4

0.8in
20mm)*
min. :

Ld

2.0in
(50mm)
min.

0.8in
20mm
min.

2.0in
(50mm)
min.

<

4.0in
(100mm)
min.

4.0in
(100mm)
min.

FAN

Air flow

FAN

4.0in
(100mm)
min.
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Chapter 3 Configuration and Wiring

This chapter provides information on wiring ASDA-B series products, the descriptions of 1/0 signals and

gives typical examples of wiring diagrams.

3.1 Configuration

3.1.1 Connecting to Peripheral Devices

In Figure 3.1, it briefly explains how to connect each peripheral device.

Figure 3.1
Power
1-phase / 3-phase 200~230V ‘
1.5kW and below: 1-phase / 3- phase
° Y | | 2kW and above: 3-phase |
L i !
CN1
1/0 connection
—

Encoder connection

If a fault occurs, turn the
electromagnetic contactor
off by using ALARM or
WARN output to force the
motor to stop.

CN3
RS-232, RS-485
communication connection

| S ——
e ——— |

ol
]

Regenerative
Resistor

When using an external regenerative resistor,
ensure P and D is closed, and P and C is open.

When using an internal regenerative resistor,
connect regenerative resistorto P and C, and
ensure an open circuit between P and D.

L)
ECMA Servo Motor
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3.1.2 Servo Drive Connectors and Terminals

Terminal Terminal
ipr ... Notes
Identification Description
The Main Circuit Terminal is used to supply the servo with
L . line power. If a single-phase supply, is used connect the R
RS, T Main circuit terminal and S terminals to power. If 3-phase, connect all three R, S,
& T terminals.
Used to connect servo motor
Terminal Symbol Wire Color
U Vv,w s U Red
ervo motor output
FG \Y White
w Black
FG Green
Ensure the circuit is closed between P
Internal resistor and D, and the circuit is open between
P and C.
Connect regenerative resistor to P and
P.D C Regenerative External resistor | C, and ensure an open circuit between

resistor terminal

@ two places Ground terminal

CN1 I/0O connector
CN2 Encoder connector
CN3 Communication

connector

P and D.

Only 750W and above servo drives are provided with built-
in regenerative resistors. Ensure to leave the circuit closed
between P and D when using a built-in (internal)
regenerative resistor.

Used to connect grounding wire of power supply and servo
motor.

Used to connect external controllers. Please refer to section
3-3 for details.

Used to connect encoder of servo motor. Please refer to
section 3-4 for details.

Terminal Symbol Wire Color
A Black
IA Black/Red
B White
/B White/Red
V4 Orange
1z Orange/Red
+5V Brown & Brown/White
GND Blue & Blue/White

Used to connect PC or keypad. Please refer to section 3-5
for details.

ImmpINOTE

1) U,V ,W, CN1, CN2, CN3 terminals provide short circuit protection.
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Wiring Notes

Please observe the following wiring notes while performing wiring and touching any electrical

connections on the servo drive or servo motor.

1.

Ensure to check if the power supply and wiring of the "power" terminals (R, S, T, U, V, & W) is

correct.

Please use shielded twisted-pair cables for wiring to prevent voltage coupling and eliminate

electrical noise and interference.

As a residual hazardous voltage may remain inside the drive, please do not immediately touch
any of the "power" terminals (R, S, T, U, V, & W) and/or the cables connected to them after the
power has been turned off and the charge LED is lit. (Please refer to the Safety Precautions on
page iii).

The cables connected to R, S, T and U, V, W terminals should be placed in separate conduits

from the encoder or other signal cables. Separate them by at least 11.8inches (30cm).

If the encoder cable is too short, please use a twisted-shield signal wire with grounding
conductor. The wire length should be 65.62ft. (20m) or less. For lengths greater than 65.62ft.

(20m), the wire gauge should be doubled in order to lessen any signal attenuation.

As for motor cable selection, please use the 600V PTFE wire and the wire length should be less
than 98.4ft. (30m). If the wiring distance is longer than 98.4ft. (30m), please choose the

adequate wire size according to the voltage.

The shield of shielded twisted-pair cables should be connected to the SHIELD end (terminal
marked @) of the servo drive.

For the connectors and cables specifications, please refer to section 3.1.6 for details.
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3.1.3 Wiring Methods

For servo drives 1.5kW and below the input power can be either single or three-phase. For drives 2kW
and above only three-phase connections are available.

In the wiring diagram figures 3.2 & 3.3:

Power ON : contact “a” (normally open)

Power OFF or Alarm Processing : contact “b” (normally closed)

1MC/x : coil of electromagnetic contactor

1MC/a : self-holding power

1MC : contact of main circuit power

Figure 3.2 Single-Phase Power Supply Connection
R S

N

) )1mccB
Noise filter Power P Alarm
On ower Processing

|

= O .
o}o_l 010 1 +O | O

1MCl/a 1MC/x

Py
>
o
o
P
w
c

Figure 3.3 Three-Phase Power Supply Connection

Alarm
= Off Processing
O O O | O 1 +0O
\_{ }_] == - L__ITJ
1MCl/a 1MC/x
| R ASDAB |
L S v
4 T W
1MC

S
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3.1.4 Motor Power Cable Connector Specifications

The boxes ([J) in the model names are for optional configurations. (Please refer to section 1.2 for model

explanation.)

Motor Model Name

ECMA-C30602[1S (200W)

ECMA-C30604S (400W)

@

ECMA-C3080417 (400W) U‘@j]

U, V, W/ Electromagnetic Brake Connector

%
-
—

Terminal
Identification

A
ECMA-C3080701S (750W)
HOUSING: JOWLE (C4201H00-2*2PA)
ECMA-G313030S (300W)
ECMA-E313050JS (500W)
ECMA-G3130601S (600W) 5
ECMA-G313091S (900W)
ECMA-C31010CJS (1000W)
ECMA-C3102007S (2000W)
ECMA-E313100JS (1000W) c
ECMA-E3131507S (1500W)
3106A-24-11S
Terminal u \ W CASE GROUND BRAKE1 BRAKE?2
Identification  (Red) (White) (Black) (Green) (Blue) (Brown)
A 1 2 3 4 - -
B F I B E G H
C D E F G A B

Revision 10/15/2006, 2006PDD23000009
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3-6

3.1.5 Encoder Connector Specifications

The boxes ([J) in the model names are for optional configurations. (Please refer to section 1.2 for model

explanation.)

Motor Model Name Encoder Connector Ter_rr-llna-l
Identification
ECMA-C30602L1S (200W) i @ | j
ECMA-C30604L1S (400W) 1 @ 210 [ .
ECMA-C308047 (400W) | [ZI40L|] |
ECMA-C308070S (750W) = e
ECMA-G31303L1S (300W)
ECMA-E3130501S (500W)
ECMA-G31306[L1S (600W)
ECMA-G3130901S (900W) B
ECMA-C310100JS (1000W)
ECMA-E3131001S (1000W)
ECMA-E313150JS (1500W) 3106A-20-29S
ECMA-C310200JS (2000W)
Terminal A /A B /B A 1z +5V GND BRAID
Identification (Bjack) (Black (White) (White (Orange) (Orange  (Brown & (Blue &  SHELD
/Red) /Red) /Red) Brown/White) Blue/White)
A 1 4 2 5 3 6 7 8 9
B A B C D F G S R L
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3.1.6 Cable Specifications for Servo Drive

Chapter 3 Configuration and Wiring | ASDA-B Series

Power Cable - Wire Gauge AWG (mm?)

Servo Drive
R,S, T u,Vv,w P,C

ASD-B0221-A AWG14 (2) AWG18 (0.82) AWG14 (2)
ASD-B0421-A AWG14 (2) AWG18 (0.82) AWG14 (2)
ASD-B0721-A AWG14 (2) AWG18 (0.82) AWG14 (2)
ASD-B1021-A AWG14 (2) AWG12 (3.31) AWG14 (2)
ASD-B1521-A AWG14 (2) AWG12 (3.31) AWG14 (2)
ASD-B2023-A AWG14 (2) AWG12 (3.31) AWG14 (2)

Servo Drive Encoder Cable - Wire Gauge AWG (mmz)

Wire Size Core Number UL Rating Wire Length

ASD-B0221-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)
ASD-B0421-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)
ASD-B0721-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)
ASD-B1021-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)
ASD-B1521-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)
ASD-B2023-A AWG26 (0.13) 10 core (4 pair) UL2464 9.84ft. (3m)

(Please refer to Section 1.2 for model explanation)

ImmRNOTE |

1) Please use shielded twisted-pair cables for wiring to prevent voltage coupling and eliminate
electrical noise and interference.

2) The shield of shielded twisted-pair cables should be connected to the SHIELD end (terminal
marked ©) of the servo drive.
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3.2 Basic Wiring
Figure 3.4 Basic Wiring Schematic of 400W and below models

For 400W and below models (without built-in regenerative resistor)

Power
1-phase/ 3-phase 200~230V

P C Servo Drive

c iy : Servo
R E s, | | Motor

- © o g’g | L iU
*— S ; qc)g i J | OV M

T4 = 2° | 4 !
2 x i ! (- W
e e e ———— PE

Protection| | GATE

circuit DRIVER Encoder

PE
T T DS N
External speed —» > i |Position Speed[—*| Current PWM :
External torque —» —» : control »| control control ENC | =
T v Y K i
Position pulse —» |« —‘ i ‘ F i
Digital input — Zle : Current signal A/D e i
o o ! processing |
Digital output «— | T |
i Encoder signal| . | %
Encoder signal __| E ] processing |+ o
A, B, Z output I | v B :
Serial i CPLD i O ——»Servo On (LED: Green)
Communication - ; DR O ——» CMD (LED: Red)
z i !
Keypad > O le —>] | Iy ;
Communication RS-232/ i : Fault Message Display
RS-485 - /
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Figure 3.5 Basic Wiring Schematic of 750W models

For 750W models (with built-in regenerative resistor)

Power

1-phase/ 3-phase 200~230V

PE

External speed —»|
External torque —»

Position pulse —»p|
Digital input —

Digital output +—

Encoder signal

A, B, Z output ‘_I

Serial
Communication <
Keypad <>

Communication

Connect to external

regenerative resistor

[

Servo Drive

o R

o S
T

*—— o

CN1

Ttad

CN3

CPLD

" RS-232/
RS-485

A

v

——»Servo On (LED: Green)

——{» CMD (LED: Red)

™ Fault Message Display

c : l Servo
= V&Y %2 i% #G #@: Motor
e o5 Lo O
'S T ®o | : LU
2 55 Fo v M
= o ! ! 5
2 Ke HCx s A g { W

—s e ea—— PE
+15V T
:g\gv Protection| | GATE
oy circuit | | DRIVER Encoder
DSP
Position » Speed —> Current PWM i
A/D control »| control control ENC i i
—‘ I W Y ‘ A A ’—' T i
Curentsignll ¢ | p /L] i
processing |
T Encoder signal E %
processing PO
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Figure 3.6 Basic Wiring Schematic of 1kW and above models

For 1kW and above models (with built-in regenerative resistor and fan)

Power
1.5kW and below: 1-phase / 3-phase 200~230V
2kW and above: 3-phase 200~230V
. Connect to external

regenerative resistor
1kW and above
models

- [

Servo Drive

RB
c i R TR B, Servo
= Y % 2 b b %G: Motor
R o [ Ih= i o
> S £ M 53 ! : J U
——o— 5| 2 55 | Fe T
To E g : A . G
& AL i H H | I IW
.o e e \I PE
5V W Dynamic
:g\gv Protection| | GATE brake Encoder
oe +24V circuit DRIVER
L T DSP
External speed—» | —» AID Position » Speed —>|Current PWM {
External torque —»| [ control » control control ENC ‘}
Position pulse — |« —‘ I ‘ 4 F !
Digital input —»| Z e Currentsignal| ¢ A/D le—
_ o processing
Digital output «— T
Encoder signal
Encoder signal processing

A, B, Z output 4_1

Serial
Communication <

O —»Servo On (LED: Green)
CPLD | QO > CMD (LED: Red)

CN3

Keypad <« S le
Communication " RS-232/

RS-485 - S A

™ Fault Message Display
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3.3 Input/ Output Interface Connector -CN1

The CN1 Interface Connector provides access to three signal groups:

i General interface for the analog speed and torque control, encoder reference signal from the motor,

open collector and line driver inputs, and reference voltages.

ii 6 programmable Digital Inputs (DI), can be set via parameters P2-10 ~ P2-15

iii 3 programmable Digital Outputs (DO), can be set via parameters P2-18 ~ P2-20

A detailed explanation of each group is available in Section 3.3.2, Tables 3.A, 3.B & 3.C.

3.3.1 CN1 Terminal Identification

Figure 3.7 The Layout of CN1 Drive Connector:

—_—

D03+
DO2+
Dl4-
COM+
DI3-
T-REF
VDD
GND

© 00 N o o A~ W DN

V-REF
10 OA
11 /OB
12 OB
118 COM-

) O

o

14

25

CN1 Terminal Signal Identification

Digital output

Digital output

Digital input

DI input common voltage rail
Digital input

Analog torque input (+)
+24Vpower output (for external I/O)
Analog input signal ground
Analog speed input (+)
Encoder A pulse output
Encoder /B pulse output
Encoder B pulse output

VDD(24V) power ground

Revision 10/15/2006, 2006PDD23000009

14
15
16
17
18
19
20
21
22
23
24
25

DI6-
DI5-
DO1+
DI1-
DI2-
/SIGN
SIGN
/PULSE
PULSE
/OA
oz
10Z

Digital input

Digital input

Digital output

Digital input

Digital input

Position sign (-)
Position sign (+)

Pulse input (-)

Pulse input (+)
Encoder /A pulse output
Encoder Z pulse output

Encoder /Z pulse output
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3.3.2 Signals Explanation of Connector CN1

The Tables 3.A, 3.B, & 3.C detail the three groups of signals of the CN1 interface. Table 3.A details the
general signals. Table 3.B details the Digital Output (DO) signals and Table 3.C details the Digital Input
(DI) signals. The General Signals are set by the factory and can not be changed, reprogrammed or

adjusted. Both the Digital Input and Digital Output signals can be programmed by the users.
Table 3.A General Signals

Wiring Diagram

Signal Pin No Details
(Refer to 3.3.3)
Motor speed command: -10V to +10V, corresponds to
Analog V_REF 9 the maximum speed programmed P1-55 Maximum C1
Signal Speed Limit (Factory default 3000 RPM).
Input T REF 6 Motor torque command: -10V to +10V, corresponds c1
- to -100% to +100% rated torque command.
PULSE 22 The drive can accept two different types of pulse
Position /PULSE 21 inputs: Open Collector and Line Driver.
Pulse SIGN 20 Three different pulse commands can be selected via C2/C3
Input parameter P1-00. Quadrature, CW + CCW pulse &
ISIGN 19 Pulse / Direction.
OA 10
JOA 23 The motor encoder signals are available through
Position these terminals. The A, B, Z output signals can be
Pulse OB 12 Line Driver type. The Z output signal can be Open C10/C11
/OB 11 Collector type also, but the output maximum voltage
Output is 5V and the maximum permissible current is
oz 24 200mA.
/10Z 25
VDD 7 VDD is the +24V source voltage provided by the
drive. Maximum permissible current is 500mA.
COM+ is the common voltage rail of the Digital Input
Power COM+ 4 and Digital Output signals. Connect VDD to COM+ for -
source mode. For external applied power sink mode
COM- 13 (+12V to +24V), the positive terminal should be
connected to COM+ and the negative to COM-.
Ground GND 8 Analog input signal ground. -

3-12

The Digital Input (DI) and Digital Output (DO) have factory default settings which correspond to the
various servo drive control modes. (See section 1.5). However, both the DI's and DO's can be

programmed independently to meet the requirements of the users.

Detailed in Tables 3.B and 3.C are the DO and DI functions with their corresponding signal name and

wiring schematic. The factory default settings of the DI and DO signals are detailed in Table 3.F.

All of the DI's and DO's and their corresponding pin numbers are factory set and nonchangeabile,
however, all of the assigned signals and control modes are user changeable. For Example, the factory
default setting of DO1 (pin 16) is SRDY (servo ready) signal, but it can be assigned to SON (Servo On)

signal and vise versa.

The following Tables 3.B and 3.C detail the functions, applicable operational modes, signal name and

relevant wiring schematic of the default DI and DO signals.
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Table 3.B DO Signals

DO Assigned  Pin No. Details Wiring Diagram
Signal Control Mode . (Refer to 3.3.3)

16 SRDY is activated when the servo drive is
SRDY ALL ready to run. All fault and alarm conditions, if
(DO1) present, have been cleared.

SON is activated when control power is
applied to the servo drive. The drive may or
may not be ready to run as a fault / alarm
condition may exist.

SON ALL - Servo ON (SON) is "ON" with control power
applied to the servo drive, there may be a fault
condition or not. The servo is not ready to run.
Servo ready (SRDY) is "ON" where the servo
is ready to run, NO fault / alarm exists.

ZSPD is activated when the drive senses the
motor is equal to or below the Zero Speed
Range setting as defined in parameter P1-38.

ZSPD ALL 2 For Example, at default ZSPD will be activated
(DO2) when the drive detects the motor rotating at
speed at or below 10 rpm. ZSPD will remain
activated until the motor speed increases
above 10 RPM.

TSPD is activated once the drive has detected
the motor has reached the Target Rotation
TSPD ALL - Speed setting as defined in parameter P1-39.
TSPD will remain activated until the motor C4/C5/Ce6/C7
speed drops below the Target Rotation Speed.

When the drive is in P mode, TPOS will be
TPOS P - activated when the position error is equal and
below the setting value of P1-54.

TQL is activated when the drive has detected
TQL ALL - that the motor has reached the torques limits
set by either the parameters P1-12 ~ P1-14.

ALRM is activated when the drive has
detected a fault condition. (However, when
1 Reverse limit error, Forward limit error,

ALRM ALL (DO3) Emergency stop, Serial communication error,
and Undervoltage these fault occur, WARN is
activated first.)

BRKR ALL - BRKR is activated actuation of motor brake.

OLW is activated when the servo drive has
OLW ALL - detected that the motor has reached the
output overload level set by parameter P2-37.

Servo warning output. WARN is activated
when the drive has detected Reverse limit

WARN ALL - error, Forward limit error, Emergency stop,
Serial communication error, and Undervoltage
these fault conditions.

Footnote *1: The "state" of the output function may be turned ON or OFF as it will be dependant on the
settings of P2-10~P2-15.
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Table 3.C DI Signals

DI Assigned . o (2) Wiring Diagram
Signal  Control Mode "M NO- Details (Refer to 3.3.3)
SON ALL 17  Servo On. Switch servo to "Servo Ready".
A number of Faults (Alarms) can be cleared by
activating ARST. Please see section 10.3 for
applicable faults that can be cleared with the
ARST ALL 18 ARST command. However, please investigate
Fault or Alarm if it does not clear or the fault
description warrants closer inspection of the
drive system.

GAINUP ALL - Gain switching
When CCLR is activated the setting is

CCLR P 5 parameter P2-48 Pulse Clear Mode is
executed.
When this signal is On and the motor speed
value is lower than the setting value of P1-38,
it is used to lock the motor in the instant

c S T position while ZCLAMP is On.

ZCLAMP ’ The parameter P2-38 should be enabled first if
the users want to set the speed command that
has been accelerated and decelerated more
smoothly.

When this signal is On, the motor is in reverse

CMDINV ALL " rotation.

Pulse inhibit input. When the drive is in
INHP P - position mode, if INHP is activated, the C8/C9
external pulse input command is not valid.

TRQLM P.S. Sz ) \(?al\llic;ndlcates the torque limit command is

SPDLM T, Tz ) \?al\lli(;ndmates the speed limit command is

GNUMO P - Electronic gear ratio (Numerator) selection

SPDO ALL Select the source of speed command:
SPD1 See Table 3.D.
TCMO ALL Select the source of torque command:
TCM1 See Table 3.E.
Speed / Position mode switching
- Sz,S,P - .
S-P z OFF: Speed, ON: Position
Speed / Torque mode switching
- Sz,S,T -
ST z z OFF: Speed, ON: Torque
Torque / Position mode switching
- T,Tz,P -
T-P T OFF: Torque, ON: Position
EMGS ALL 14 It should be contact “b” and normally ON or a

fault (ALE13) will display.

3-14
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Wiring Diagram

DI Assigned . i (2)

Signal  Control Mode © " NO- Details (Refer to 3.3.3)
Reverse inhibit limit. It should be contact “b”

CWL ALL 3 and normally ON or a fault (ALE14) will
display.
Forward inhibit limit. It should be contact “b”

CCWL ALL 15 and normally ON or a fault (ALE15) will
display. C8/C9
Reverse operation torque limit (Torque limit

M  P.S : o6 operation forque fimit (Torg
function is valid only when P1-02 is enabled)
Forward operation torque limit (Torque limit

TRLM P,S - P a (Torg

function is valid only when P1-02 is enabled)

Footnote *2: The "state" of the input function may be turned ON or OFF as it will be dependant on the

settings of P2-18~P2-20.

Table 3.D Source of Speed Command

SPD1 SPDO Parameter
S mode: analog input
OFF OFF
Sz mode: 0
OFF ON P1-09
ON OFF P1-10
ON ON P1-11

Table 3.E Source of Torque Command

TCM1 TCMO Parameter
T mode: analog input
OFF OFF
Tz mode: 0
OFF ON P1-12
ON OFF P1-13
ON ON P1-14

The user-defined DI and DO signals are defined via parameters P2-10 to P2-15 and P2-18 to P2-20.

Please refer to the following Table 3.F for the settings. Although the content of the Table 3.F does not
provide more information than the Table 3.B and Table 3.C above, as each control mode is separated
and listed in different row, it is easy for the users to view and can avoid confusion. However, the Pin

number of each signal can not be displayed in the Table 3.F.
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3-16

Table 3.F Default DI Signals and DO Signals

The factory default settings of DI signals

The factory default settings of DO signals

. DI . Default . DO . Default
Signal Function ) Signal Function )
Code settings Code settings
SON 01 Servo On DI1 SRDY 01 ' Servo ready DO1
ARST 02 Reset DI2 SON 02 Servo On
Gain switching in
GAINUP = 03 'speed and position ZSPD 03 Zero speed DO2
mode
CCLR 04 Pulse clear DI3 TSPD 04 Speed reached
ZCLAMP | 05 Zero speed CLAMP TPOS 05 |Positioning completed
CMDINV  0g Command input TQL | 06 Reached torques limits
reverse control
INHP | 07 Pulse inhibit input ALRM o7 Servoalarm output DO3
(Servo fault)
TRQLM | 09 Torque limit enabled BRKR 08 Electromagnetic brake
SPDLM 10 Speed limit enabled oLw g Outputoverload
warning
GNUMo 11 Electronic gear ratio WARN 10 Servo warning output
(Numerator) selection
SPDO 14 Speeq command
selection
SPD1 15 Speeq command
selection
TCMO 16 Torqug command
selection
TCM1 17 Torqug command
selection
S-p 18 Po§itiqn/8peed mode
switching
ST 19 Spged./Torque mode
switching
TP 20 Torqug/Position mode
switching
EMGS 21 Emergency stop DI6
(contact b)
CWL 29 Reverse inhibit limit Dl4
(contact b)
CCWL 23 Forward inhibit limit DI5
(contact b)
TLLM 25 Revers_e o_peration
torque limit
TRLM 26 Forward operation

torque limit
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3.3.3 User-defined DI and DO signals

If the default DI and DO signals could not be able to fulfill the users’ requirements, there are still user-
defined DI and DO signals. The setting method is easy and they are all defined via parameters. The
user-defined DI and DO signals are defined via parameters P2-10 to P2-15 and P2-18 to P2-20.

Please refer to the following Table 3.G for the settings.

Table 3.G User-defined DI and DO signals

Signal Name Def?\lu;t Fn Parameter Signal Name Def?\lucl)t i Parameter
DI1- 17 P2-10 ‘ DO1+ 16 P2-18
Di2- 18 P2-11 DO ‘ DO2+ 2 P2-19

D) DI3- 5 P2-12 ‘ DO3+ 1 P2-20
Dl4- 3 P2-13
DI5- 15 P2-14
Di6- 14 P2-15

Setting of parameter P2-10 to P2-15: Setting of parameter P2-18 to P2-20:
DI . i DO . -
Code Signal Description Code Signal Description

01 SON Servo On 01 SRDY Servo ready

02 ARST Reset 02 SON [Servo On

03 GAINyp Gain switching in speed and 03  ZSPD Zero speed

position mode

04 CCLR Pulse clear 04 TSPD Speed reached

05 |ZCLAMP|Zero speed CLAMP 05 TPOS Positioning completed

06 | CMDINV Command input reverse control 06 TQL Reached torques limits

07 INHP |Pulse inhibit input 07 ALRM Servo alarm output (Servo fault)

09 | TRQLM Torque limit enabled 08 BRKR Electromagnetic brake

10  SPDLM Speed limit enabled 09 OLW Output overload warning

11 GNuMmo Electronic gear ratio (Numerator) 15 \yARN  Servo warning output

selection

14 SPD0O Speed command selection
15 SPD1 Speed command selection

16 TCMO Torque command selection

17 TCM1 Torque command selection

18 S-P  |Position / Speed mode switching

19 S-T  Speed / Torque mode switching

Torque / Position mode

20 T-P switching

21 EMGS Emergency stop (contact b)

Revision 10/15/2006, 2006PDD23000009 3-17



Chapter 3 Configuration and Wiring | ASDA-B Series

Setting of parameter P2-10 to P2-15:

DI
Code

22 CWL Reverse inhibit limit (contact b)
23 CCWL Forward inhibit limit (contact b)

Signal Description

25 TLLM Reverse operation torque limit

26 TRLM Forward operation torque limit

Dl signal:

For example: If the users want to set DI1 to be servo on, it only needs to set the value of parameter P2-
10 to 101 (refer to chapter 7).

ImmpINOTE

1) 14~17: Single control mode;18~20: Dual control mode; O: Input function disabled

DO signal:

For example: If the users want to set DO1 to be servo ready, it only needs to set the value of parameter
P2-18 to 101 (refer to chapter 7).

ImmpINOTE

1) 0: Output function disabled
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3.3.4 Wiring Diagrams of /O Signals (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

10KQ

+10V

\’\3 l
o GND

There are two kinds of pulse inputs, Line driver input and Open-collector input. Max. input pulse

frequency of Line driver input is 500kpps and max. input pulse frequency of Open-collector input is

200kpps.

[@ NOTE 1) In order to protect the internal circuit, when using open collector input, please
ensure to connect one 1 ~ 2 KQ current limit resistor before Pin 19(/SIGN) and
Pin 21(/PULSE) respectively (Please refer to the wiring diagram on next page).
2) For the specifications of connected current limit resistor, please refer to the

table below:
Vdc Specifications
24V 1KQ
12v 500Q
5v 100Q

Vdc -2

Equation: =20mA
100 +R
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C2-1: Pulse input (Open collector — internal power)

Servo Drive
O7 DC24V
Max. input pulse
vbD frequency is 200kpps
Please ensure to -1~ Approx.

.- Q  |19/SIGN = —-mme--
connect the resistor T 6_1|K:,_O19/SIGN — ; :
or the photocoupler - soQ | . |

may be damaged due : Q:K
to excessive current. A20S8IGN |
N\ | S| T 1
50Q bom-ooo--
Approx.
_1KQ \21/PULSE,_|
g 50 | !
i \K:
22 PULSE N
O ——— |
50Q boomm-oe-
13 COM-
C2-2: Pulse input (Open collector — external power)
Servo Drive
O 7 DC24V
VDD Max. input pulse
frequency is 200kpps
e T T Approx.
-7 1KQ L19/SIGN
S — o e @) 1 ; .
500 . :
Please ensure to Vde : QAAK
connect the resistor — 420 SIGN | '
or the photocoupler - \J L_J
50Q
may be damaged
due to excessive Approx.
current. 1KQ \21 /PULSE Fommmmn
el : \K !
T 22PULSE : Y
O L+ :
50Q R
(I) 13 COM-
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C3: Pulse input (Line Driver)

Because this
photocoupler is a
unidirectional
optocoupler, please pay
close attention on the
current direction of input
pulse command.

Be sure to connect a diode when the drive is applied to inductive load.

Chapter 3 Configuration and Wiring | ASDA-B Series

Servo Drive

VDD

20

(22) (PULSE)

- 7 DC24V
Max. input pulse

frequency is 500kpps
SIGN

)

W

1
) LT X
i \ H \ 50Q |
1 ! I ! !
1 ' 1 ' !
\ : . : 50Q :
\
I R e — !

N ! \J19 ey

/SIGN ‘“77777770C '

(21) (/PULSE)

(Continuous maximum current: 40mA, Instantaneous peak current: max. 100mA)

C4: Wiring of DO signal, for the use of internal

power supply, general load

C5: Wiring of DO signal, for the use of internal

power supply, inductive load

Servo Drive
DC24V % voD |
DOX : (DOX+) 7
DO1+:(16)
DO2+:(2) Q
DO3+: (1)
DOX+ |
COM- ;
13

Revision 10/15/2006, 2006PDD23000009

Ensure the polarity(+,-)
of Diode is correct or it
may damage the drive.

Servo Drive
DC24V
VDD |
DOX : (DOX+) !
DO1+:(16)
DO2+:(2) Q
DO3+: (1)
DOX+V
COM- )
13
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C6: Wiring of DO signal, for the use of external

power supply, general load
Servo Drive
DOX: (DOX+) Do not connect
DO1+: (16) VDD-COM+
DO2+:(2)
DO3+: (1)
R
DC24V DOX+ —
S0mA Q DC24V
COM- |13
Y

C7: Wiring of DO signal, for the use of external
power supply, inductive load

Servo Drive

DOX : (DOX+)
DO1+: (16)
DO2+:(2)
DO3+:(1)

DOX+

Do not connect
VDD-COM+

A\

DC24V

| COM-A13

Ensure the polarity(+,-)
of Diode is correct or it

Use a relay or open-collector transistor to input signal.

C8: Wiring of DI signal, for
power supply

the use of internal

Servo Drive

VDD

COM+

Approx. 5mA

for atransistor SON

DC24V

R: Approx.
4.7KQ

y 0

Vces<1.0V COM-

lceo <100uA

C10: Encoder output signal
Servo Drive

OAorOBor0OZ
10 12 24

(Line driver)

Max. output
current: 40mA

!\

=

M)
\/

/OAor/OBor/OZ
23 11 25

AM26CS31 type

3-22

i 1
&f\",
(0)

125Q

may damage the drive.

C9: Wiring of DI signal, for the use of internal

power supply

Servo Drive
DC24V
VDDC7
R: Approx.
COM+, 4 4 7KQ
DC24V _1_
200mA T SON
min. +«— (17
770,,,,,0_,—(
COM-0
13

C11: Encoder output signal (Photocoupler)

Servo Drive

Max. output

OAorOBor0OZ
10 12 24

c

current: 40mA

P
;

100Q

£

X

T
l
1
1
1
1
1
1
1
1
1
1
1

/OAor/OBor/0OZ
23 11 25

)

’/"
Psa

High speed
photocoupler
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Integrated within the servo motor is an incremental encoder with 2,500PPR and commutation signal.

When power is first applied to the servo drive, control algorithms detect the motor's rotor position through

imbedded sensors in the motor within 500msec approximately.

Feedback to the amplifier of the UVW signals for commutation is via the ABZ encoder signal wires. Following

rotor position sensing the amplifier automatically switches to encoding for commutation control.

The 2500PPR encoder is automatically multiplied to 10000PPR by X4 logic for increased control accuracy.

Figure 3.8 The layout of CN2 Drive Connector:

O

o

CN2 Terminal Signal Identification

. : Terminal —r Military Fast .
Pin No Signal Name Identification Description Connector |Connector Wire Color
4 | Aphaseinput A Encoder A phase A A1 Black
output
5 | /A phase input /A Encoder /A phase B A4 Black / Red
output
3 B phase input B Encoder B phase C A2 White
output
2 | /B phase input /B Encoder /B phase D A5 White / Red
output
9 Z phase input Z Encoder Z phase F A3 Orange
output
1 /Z phase input 1z Encoder /Z phase G A6 Orange / Red
output
Brown &
8 Encod +5V Encoder 5V S A7
ncoder power ncoder 5V power Brown / White
Blue &
7 E ND i R A
6, ncoder power G Grounding 8 Blue / White
Shielding Shielding Shielding L A9 Shielding

Revision 10/15/2006, 2006PDD23000009
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3.5 Serial Communication Connector CN3

3.5.1 CN3 Terminal Layout and Identification

The servo drive can be connected to a PC or controller via a serial communication connector. The users

can operate the servo drive through PC software supplied by Delta (contact to the dealer).

The communication connector/port of Delta servo drive can provide two common serial communication
interfaces: RS-232, and RS-485 connection. RS-232 is mostly be used but is somewhat limited. The
maximum cable length for an RS-232 connection is 15 meters (50 feet). Using RS-485 interface can
allow longer distance for transmission and support multiple drives to be connected simultaneously.

However, an adapter is required for converting electric current and voltage when using RS-485 interface.

Figure 3.9 The layout of CN3 Drive Connector:
4

e 2

ey

7
CN3 Drive Connector

L

-

v —

CN3 Terminal Signal Identification

. . Terminal "
Pin No Signal Name Identification Description
1 RS-485- RS-485- For data transmission of the servo drive.
Connected to the RS-485- interface of PC.
2 Signal power +5VD
3 RS-485+ RS-485+ For data transmission of the servo drive.
Connected to the RS-485+ interface of PC.

4 RS-232 data RS-232-RX For data receiving of the servo drive.
receiving Connected to the RS-232 interface of PC.
RS-232 data RS-232-TX For data transmission of the servo drive.

5 transmission Connected to the RS-232 interface of PC.

Please refer to section 3.5.2.
RS-232 / RS-485 SEL232 /485 RS-232 & RS-485 data format selection

6 data format For RS-485 connection, connect SEL232/485(Pin6)
selection to GND(Pin8). For RS-232 connection, do not

connect SEL232/485(Pin6) to GND(Pin8).

7 Re-flash Boot_Load Boot_Load terminal for DSP Reflash burn-in
selection selection (Do not connect this terminal).

8 Grounding GND

ImmiINOTE

1) In order to avoid the communication error, if the users use their own communication connector,

ensure the circuit between the connector case and all pins is not closed.

3-24
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2) When using RS-232 communication, please use the communication cable provided by Delta PLC
(The PLC communication cable is compatible with all Delta Servo systems for the users’ convenience)

3.5.2 Connection between PC/Keypad and Connector CN3
B Connection between PC and CN3

© O, 4

> ®@ 2 5 1 oo 2
®| 3 4 e e &5

6 oo 8
@| s 5

® ® 7

>/ CN3 Drive Connector

or

Notebook

B Connection between Keypad and CN3

4
p 5 5 8 f
1

3 A 2 /,'l'.\\ 2
7 8| 2 5 T
9 10 |
3 4 7

KEYPAD CN3 Drive Connector
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3.6 Standard Connection Example

3.6.1 Position Control Mode

) For 400W and below models
Servo Drive (without built-in regenerative resistor)
MCCB MG For 750W and above models
with built-in regenerative resistor
Sigloprase SO~ ( g )
] o— P T :
or Three-phase —O.f : + Regenerative
50/60Hz —0 o— : DO | Resistor

CN1 o .
o SIGN SIGN__ |20 [
e arversnatineut 52T 0Q s
frequency is 500kpps  py| SE K PULSE |22 Vv Motor
fPUiSE ot w Encoder
TREF |6 - . -
+10V = V-REF 9 2 % Encoder Wiring
EGND 8 . CN2 p ) EE Al Black
5 A % Lo /A| Black/Red
vop 17 LCN 3 Bl 228 B| White
[ i 2 | B 2 /8| White/Red
COM+ |4 9 4N a— Z|Orange
coM- |13 'J__?'%! 1 74} B¥e /7| Orange/Red
SON |—6"o- DI1 17 T4 ::==:E:K2: 27 C;I\?\I; ) +5V| Brown & Brown/White
ARST | 5o lp |18 - IKK GND| Blue & Blue/White
CCLR| s 1oz |5 [ IHC
CWLY o1 | DI4 |3 '::::E:KE: 10 LOA i: Aphase pulse
cowL| YR 23 [/0A

CN1
° °TDI5__ |15 %ﬁm 0B I: PG Dividing

EMGS =
YK 11 [/0B > 2PMasePUIse P oo Output

—Splg |14 [0 :
= 24 | OZ Zphase pulse
25 |/0Z

CN1
DO1+{16 —_}tg Zphase open collector
DO2+2 = 13-{__
DO3+[1
COM [13 _jt*:
s Dri
efvo 7Tive SG current 300mA
7 DC24V r?
vbD y:;uglniljl/tfslgggkpps ) C N 3
S e ----- . 3 |RS485+ DEE-FEDE
500 ' : 1 |Rs485- 0000
o' PIN6, 8 of CN3
bosien | i 5 |RS232_TX Open circuit: RS-485,
post = 4 |RS232_RX Closed circuit: RS-232
e |21puse oeoe- .

13 COM-
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3.6.2 Speed Control Mode

AC 220/230V
Single-phase
or Three-phase
50/60Hz

Chapter 3 Configuration and Wiring | ASDA-B Series

Servo Drive Fo.r400W a'ndlbelow modgls '
(without built-in regenerative resistor)
MCCB MC For 750W and above models
ap b (with built-in regenerative resistor)
/—\ 8 P | Regenerative
o— T DO Resistor
ﬂ CO----
£10v= [l—TRer |6 | M . [ 1
GND 8 Servo
\Y Motor
110V% V-REF 9 CN1 W Encoder
GND 8 FG S5 Encoder Wiring
CN2 EE- Al Black
DC24V 4 A\ B3 /A| Black/Red
S All 225 B| White
voo |7 N 3 | 8| FZ8 :
[ > 1T sl B White/Red
COM+ |4 [ 9 7 >:b Z|Orange
com- [13 | g8 1| 17]|sg /| Orange/Red
SON s oDt |17 L =38 8 (;I\?\D/ ) +5V| Brown & Brown/White
* -y 6.7 :
ARST |55 {1z 18 | ::_::EK:‘. GND| Blue & Blue/White
CCR| 5o (o3 s ‘ ::_EEK;. CNA
OWL| o o s L5318 %tm OA j:: Aphase pulse
cowL| ¥z 23 | /OA o
Emcs [ ° ©|DI5 15 [ ¢ S It 12 | OB B phase pulse PG Dividing
L {pp |14 Y3 11 /0B Ratio Output
[% 24 102 Z phase pulse
CNA 25 |/0Z
DO1+|16 —>| t—{ Z phase open collector
DO2+]2 —F t{
DO3+[1 Jt—E
COM |13
¥
> r CN3
3 |RS485+
0000
1 [RS485- PIN 6, 8 of CN3
5 |RS232_TX Open circuit: RS-485,
4 |[RS232_RX Closed circuit: RS-232
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3.6.3 Torque Control Mode

Servo Drive For 400W and below models
(without built-in regenerative resistor)
MCCB MC For 750W and above models
AC 220/230V e (with built-in regenerative resistor)
—0 | 00—+ R
Single-phase —O/-\\O E%S P g
or Three-phase < > » Regenerative
P —© O T DO | Resistor
50/60Hz |
CN1 cO------ ' =
+10V = ||«—— T-REF 6
GND 8 U Servo
\Y Motor
CN1 W
10V = | |[«—— V-REF |9 Encoder
GND 8 FG 5o Encoder Wiring
CN2 k= Al Black
DC24V 4 /2 \ 33, /A| Black/Red
5 B2 -
VoD CN1 3 B =5 § B| White
[] ! > T 781 | - /B| White/Red
COM+ |4 [ 9 7 >L Z|Orange
COM- |13 |¢K 1 1Z] | sg /| Orange/Red
SON o o-D11 |17 Y3 8 | +5V ) +5V| Brown & Brown/White
ARST | s'o (o Trs T3y 6.7 | GND GND)| Blue & Blue/White
‘ |::::::‘I
CCLRL s iz |5 K 1K CN1
ML oo ow |3 okl Tgjaefo T Ahase puise
CCWL| Y3 23 | /OA o
Emes [ ° ©T|DI5_ |15 [d= et %Em 0B B phase pulse » PG Dividing
Lso{pe |14 Y3 11 /OB Ratio Output
[% 24 /OOZZ Z phase pulse
CN1 25
DO1+[16 [— t_{ Z phase open collector
DO2+2 t-{_
COM |13 W T
— current 300mA
6y | ¥
CN3
3 |Rs485+ ooooéﬁ”ﬁ%
1 [RS48S- PIN 6, 8 of CN3
5 |[RS232_TX Open circuit: RS-485,
4 |RS232_RX Closed circuit: RS-232
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Chapter 4 Display and Operation

This chapter describes the basic operation of the digital keypad and the features it offers.

There are several modes of operation:

Monitor, Parameter, Parameter Setting, Save, Write and Fast Edit Mode.

In Monitor mode, users can display the monitor status. In Parameter mode, users can display and view the
parameter name, unit and setting value, and also can navigate in parameter groups. In Parameter Setting
mode, users can edit and change the parameter setting value. In Save mode, it allows users to save the
parameters stored in PC or the servo drive into the digital keypad. In Write mode, it allows users to write the
parameters out of the digital keypad and restored in the servo drive. Please note that the status monitor
function of the servo drive is disabled and the LED indicators on the digital keypad are invalid at this time
when in Save mode and Write mode. In Fast Edit mode, users can edit the parameters more quickly. Also,
static and dynamic auto-tuning is also provided in this mode.

If users desire to upgrade the firmware version of the digital keypad, please open the rear case of the keypad

and turn the switch to BOOTLOAD. Then, execute the PC program and the firmware will be upgraded.

For the keypad parameters and fault messages (Alarm codes), please refer to Chapter 7 and Chapter 10.

4.1 Description of the Digital Keypad ASD-PU-01

The digital keypad includes the display panel and function keys. The Figure 4.1 shows all of the features of
the digital keypad and an overview of their functions.

Figure 4.1
ASD-PU-01A

LCD Display

o_l

Status Display
(LED Indication)

MODE Key UP and DOWN Key

SET

SET Key
SHIFT Key

JOG Key - &M Fast Edit Key

RESET Key : WRITE A A
WRITE Key

SAVE Key
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Name

LCD Display

Function

2 line x 16 character LCD display shows the monitor codes, parameter settings and
operation values of the AC servo drive.

Status Display
(LED Indication)

SON LED (Servo On Indicator). A lit LED illuminates to indicate that the servo drive is
enabled.

ALRM LED (Alarm Output Indicator). A lit ALRM LED illuminates to indicates that a
alarm output is activated.

JOG LED (JOG Operation Indicator). A lit JOG LED illuminates to indicates that JOG
operation is enabled.

TSPD LED (Speed reached Indicator). A lit TSPD LED illuminates to indicates that the
target speed is reached and TSPD signal is activated.

TPOS LED (Positioning completed Indicator). A lit TPOS LED illuminates to indicates
that the target position is reached and TPOS signal is activated.

MODE

SHIFT

SET

JOG

ARST

MODE Key. Pressing MODE key can enter or exit different parameter groups, and
switch between Parameter mode and Parameter Setting mode, SAVE mode and
WRITE mode.

SHIFT Key. In Parameter mode, pressing SHIFT key can scrolls through parameter
groups. In Parameter Setting mode and SAVE mode, after a parameter is selected and
its value displayed, pressing SHIFT 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 scroll through
and change monitor codes, parameter groups and various parameter settings.

In SAVE and WRITE mode, pressing UP and DOWN arrow key can scroll through and
change the memory blocks. In SAVE mode, pressing UP and DOWN arrow key can
select and change the memory file name also.

SET Key. Pressing Set key can enter into the Parameter Setting mode, then display,
select and save parameter groups and various parameter settings. During diagnosis
operation, pressing SET key can execute the function in the last step.

(The parameter settings changes are not effective until the SET key is pressed.)
JOG Key. Pressing JOG key can enable JOG operation immediately. 1st pressing:

enter JOG operation. 2nd pressing: exit JOG operation. Please refer to Section 4.4.3
for operation.

Reset Key. Pressing ARST key can Used to clear a fault (Alarm).
This key is available in any modes.

SAVE

WRITE

FastEdit

SAVE Key. Pressing SAVE key can save parameter settings to the digital keypad.
Please refer to Section 4.2.2 for operation.

WRITE Key. Pressing WRITE key can write out the parameter settings in the digital
keypad and send to the servo drive. Please refer to Section 4.2.3 for operation.

Fast Edit Key. Pressing Fast Edit key can use three special functions:
Fast Editing, Static Auto-tuning and Dynamic Auto-tuning.
Fast editing function:

1) 1st pressing: Enable the Fast Editing function. When Fast Editing function is
enabled, using UP and DOWN arrow key can browse, search and edit the
parameters that have been edited before directly and quickly. The parameter
setting method is the same as usual.

2) 2nd pressing: Disable the Fast Editing function.

Static Auto-tuning and Dynamic Auto-tuning function: Please refer to Section 4.2.4
for operation.

I=mpNOTE

1) The functions of MODE, SHIFT, UP and DOWN, and SET keys are the same as the function keys of

ASDA-A series servo drive.

4-2
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4.2 Display Flowchart

4.2.1 Monitor Mode, Parameter Mode and Parameter Setting Mode

1.

Figure 4.2

Revision 10/15/2006, 2006PDD23000009

When the power is applied to the AC servo drive, the digital keypad will execute
communication initial setup for approximately two seconds (9600bps & 7,N,2 Modbus ASCII)

first, and then enter into the monitor mode.
In monitor mode, pressing UP or DOWN arrow key can switch monitor parameter code.

In monitor mode, pressing MODE key can enter into parameter mode, pressing the SHIFT
key can switch parameter group and pressing UP or DOWN arrow key can change

parameter group code.

In parameter mode, system will enter into the parameter setting mode immediately after the
SET key is pressed. The LCD display will display the corresponding setting value of this
parameter simultaneously. Then, users can use UP or DOWN arrow key to change

parameter value or press MODE key to exit and return back to the parameter mode.

In parameter setting mode, users can move the cursor to left by pressing the SHIFT key and

change the parameter settings (blinking digits) by pressing the UP or DOWN arrow key.

After the setting value change is completed, press SET key to save parameter settings or

execute command.

When the parameter setting is completed, LCD display will show the end code “-SET END-

“and automatically return back to parameter mode.

Monitor Mode

L STS00:Fb PULSE

i

STS01:Fb REV S§TS02:CMD PULSE STS15:IGBT temp

0 pulse 0 rev 0 pulse 33 degC
Parameter Mode GokE
v
5| P0-00:VER < 5| P0-01:ALE 5| P0-02:STS -
GROUPO 0.005 0 0
SHIFT
GROUP1 P1-002:PTT P1-01(;CTL P1-020:PSTL
SHIFT Parameter
| Setting Mode
m P2-00:KPP P2-01:PPR P2-02:PFG
70  radls 100 % 50 % Edit Setting Values
SHIFT —>| 10000
SET
P3-00:ADR P3-01:BRT P3-02:PTL
GROUP3 1 [« 3 bps <> 0
SHIFT 10001
v
GROUP4 P4-00:ASH1 P4-01:ASH2 P4-02:ASH3
1 = 1 1
SET
SHIFT SETEND
Save Setting Values
P8-00:VERSION P8-01:MISC FUN P8-05:KPD ID
GROUPS Ry BV — 1 255
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4.2.2 SAVE Mode (Save parameter settings from the Drive to the Keypad)

1.

Figure 4.3

When the power is applied to the AC servo drive, the digital keypad will enter into the

monitor mode first.
In monitor mode, pressing SAVE key can switch to SAVE mode.

In SAVE mode, pressing SAVE key can execute the function the users select and save

the new parameter settings.

In SAVE mode, pressing UP and DOWN key can save the desired memory block that the

users want to save.

If the desired memory block has not been used, the LCD display will show the message
“xxxxxxxx”. If the desired memory block has been used and there are parameters data
saved in it, the LCD display will show the MCU version of the servo drive and the preset
file name, such as “BL001-XX". The last two words “XX” can be modified by the users and
its range is within 0 ~ 9 or A ~Z. The users can select the words by using UP and DOWN
keys and change the words by using SHIFT key.

In SAVE mode, pressing MODE key once can return to the previous display and finally
exit the SAVE mode. However, if the users have pressed the SAVE key, i.e. the SAVE
operation has been executed, the MODE key will become disabled, the users cannot

return to previous display and only can move to the next step.

The users can save the parameters in some memory block repeatedly on the condition
that the version, inertia and models of the servo drives should be the same. If one of the
parameters is set by different condition servo drive, it cannot be saved into the same
memory block with other parameters and must be saved to other memory blocks. Before
re-using the same memory block, please perform the “Memory Block Clear” function first

(Please see the description of parameter P8-11).

SAVE

KPD SAVE
yes?

Press 'MODE key to return to previous display

e R Pl ---- SAVE
—>{ KPD SAVE 0.000

> ROM0Q:**
[

MODE v
\ KPD SAVE 0.000

KPD SAVE 0000 ROMOO:********?

: ' NO[KpD SAVE 0.000
ROM01.$ SAVE

ROMO00:saving
YES

v
KPD SAVE 0.000
ROM24:*xxxxxxs

v
KPD SAVE 0.006
ROM00:BL003-00

——————————————————————— | SAVE
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4.2.3 WRITE Mode (Parameter settings written out from Keypad to the Drive)

1.

Figure 4.4

When the power is applied to the AC servo drive, the digital keypad will enter into the

monitor mode first.
In monitor mode, pressing WRITE key can switch to WRITE mode.

In WRITE mode, pressing WRITE key can execute the function the users select and save

the new parameter settings.

In WRITE mode, pressing UP and DOWN key can write out the desired memory block

that the users want to write out.

If the desired memory block has not been used, the LCD display will show the message
“xxxxxxxx”. If the desired memory block has been used and there are parameters data
saved in it, the LCD display will show the MCU version of the servo drive and the preset
file name, such as “BL001-XX”. The last two words “XX” can be modified by the users and
its range is within 0 ~ 9 or A ~Z. The users can select the words by using UP and DOWN
keys and change the words by using SHIFT key.

In WRITE mode, pressing MODE key once can return to the previous display and finally
exit the WRITE mode.

Only the parameters of the same version, the same inertia and the same model type of
the servo drives can be written out. If the servo drive version stored in the keypad is
different than the actual servo drive version, the users can make them the same via Delta

Servo Drive PC software.

WRITE

|

KPD WRITE
yes?

Press MODE key to return to previous display

WRITE

—|KPD WRITE 0.006

> ROM00:BL003-00
[

MODE

KPD WRITE 0.006
ROMO00:BL003-00?

ALARM 47 NO
MODEL MATCH ERR|

| \

| KPD WRITE 0.006
| ROMO01:BL003-01
' A

WRITE

v
KPD WRITE 0.006
ROM24:BL003-24

KPD WRITE 0.006 YES
ROMO00:writing
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4.2.4 Fast Edit Mode (Fast Editing, Static & Dynamic Auto-tuning)

1.

10.

When the power is applied to the AC servo drive, the digital keypad will enter into the

monitor mode first.
In monitor mode, pressing Fast Edit key can switch to Fast Edit mode.

In Fast Edit mode, pressing Fast Edit key can execute the function the users select and

save the new parameter settings.
In Fast Edit mode, pressing UP and DOWN key can scroll through the functions freely.

In Fast Edit mode, the users can enable or disable the Fast Editing function and browse

through the parameters that have been edited before.

In Fast Edit mode, when Static Auto-tuning function is enabled, the users can input the

value of responsiveness (frequency width), motor load inertia and stiffness directly.

In Fast Edit mode, when Dynamic Auto-tuning function is enabled, the users can input the
value of motor rotation number, motor rotation frequency, motor rotation time and

responsiveness directly.

Static Auto-tuning function only can be enabled in Manual mode (P2-32 is set to 0). If it is

enabled in AutoMode, an error message may display.

Dynamic Auto-tuning function only can be enabled in AutoMode (P2-32 is set to 1 or 2). If

the users want to use the Dynamic Auto-tuning function in Manual mode, please press
FEDIT:AUTOD -L
MODE key to skip this step (Please see Figure 4.5 on next page).

In Fast Edit mode, pressing MODE key once can return to the previous display and finally

exit the Fast Edit mode (Please see Figure 4.5 on next page).
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Fast Editing
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STS00:Fb PULSE

Static Auto-tuning

FEDIT:AUTO S

0 pulse
MODE Fast Edit
FEDIT:PREDIT FEDIT:PREDIT
PR ENABLE
Fast Edit
N
: : FEDIT:PREDIT
Dynamic Auto-tuning PR DISABLE

FEDIT:AUTOD

3

MODE Fast Edit

v
FEDIT:AUTOD-R |¢

5| FEDIT:AUTO D -R

2 rev

Fast Edit

FEDIT:AUTO D -F

3 HZ

FEDIT:AUTO D -F

1.0 HZ

Fast Edit

FEDIT:AUTOD -T

1.1 HZ

> FEDIT:AUTO D -T

15 S

Fast Edit

FEDIT:AUTOD -L

16 s

»>|FEDIT:AUTOD -L

6

MODE Fast Edit

FEDIT:AUTOD -L
PR Dload
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MODE

MODE Fast Edit

FEDIT:AUTO S

»| FEDIT:AUTO S -BW
100 HZ

v

FEDIT:AUTO S -BW
101 HZ

Fast Edit

FEDIT:AUTO S -JR
1.0 HZ

FEDIT:AUTO S -JR

v

Fast Edit

FEDIT:AUTO S -RH
1.000 HZ

1.1 HZ

FEDIT:AUTO S -RH

v

Fast Edit

FEDIT:AUTO S -RH

PR Dload

1.001  HZ
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4.3 Status Display

4.3.1 Save Setting Display

4-8

After the SET key is pressed, LCD display will show the following display messages for approx. one

second according to different status.

Display Message Description
P1-00:PTT
The setting value is saved correctly.
SET END

PO-00:VER
READ ONLY

Pl = |11 8 |S@)F| T
NO PASSWORD

P =)@)2) & |[P|S)1r)|IL
DATA ERR

B N0 ER Gl
ERR SET AT SON

This parameter is read only. Write-protected. (cannot be changed)

Invalid password or no password was input.

The setting value is error or input reserve setting value.

The servo module is enabled and this parameter cannot be
changed.

4.3.2 Abort Setting Display

Display Message

Description

PO-00:VER
ABORT

In parameter mode, pressing MODE key can abort parameter
setting change and return to monitor mode. In parameter setting
mode, pressing MODE key can return back to parameter mode.
After returning back to parameter mode, pressing MODE key
again can abort parameter setting change.

4.3.3 Fault Message Display

Display Message

ALARMO 1
OVER CURRENT

Description

When the AC servo drive has a fault, LCD display will display
“ALARMnNN”. “ALARM” indicates the alarm and “nn” indicates the
drive fault code. The display range of alarm code “nn” is 1 to 48.
For the list of drive fault code, please refer to parameter P0-01 or
refer to Chapter 10 (Troubleshooting).

4.3.4 Polarity Setting Display

Display Message

Description

Positive value display. When entering into parameter setting
P1-09:S8P1 mode, pressing UP or DOWN arrow key can increase or decrease
1000 rpm the display value. SHIFT key is used to change the selected digit
(The selected digit will blink).
Negative value display. When the parameter setting is greater
P1-09:8P1 than five digits, after the display value is set, continuously press
1000 rpm SHIFT key for six times and then the negative sign will show up to

indicate a negative value.
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In monitor mode, in order to change the monitor status, the users can press UP or DOWN arrow key or

change parameter P0-02 directly to specify the monitor status. When the power is applied, the monitor

status depends on the setting value of P0-02. For example, if the setting value of P0-02 is 2 when the

power is applied, the C.P monitor symbol will first display and then show the “Pulse counts of pulse

command [pulse]” monitor status.

P0-02
Sl Display Message Description Unit
S|TiS0/0/: Fib P/ULISE
0 Motor feedback pulse number pulse
0 pulse
STS01:Fb REV
1 Motor feedback rotation number rev
0 rev
STS02:CMD PULSE
2 Pulse counts of pulse command pulse
0 pulse
STS03:CMD REV
3 Rotation number of pulse command rev
0 rev
STS04:PULSE ERR
4 Position error counts pulse
0 pulse
STS05:CmdP FREQ
5 Input frequency of pulse command kHz
0 kHz
STS06:SPEED
6 Motor rotation speed rom
0 rpm
STS07:CMD SPD1
7 Speed input command volt
0 vo l t
STS08:CMD SPD2
8 Speed input command rpm
0 rpm
STS09:CMD TQL1
9 Torque input command volt
0.00 vo |l t
STS10:CMD TQL2
10 Torque input command Nt-m
0 Nt-m
STS11:AVG LOAD
11 Average load %
0 %

Revision 10/15/2006, 2006PDD23000009
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P0-02
Sl Display Message Description Unit
STS12:PEAK LOAD
12 Peak load %
0 %
STS13:Vbus
13 Main circuit voltage volt
0 vol t
SS KNI
14 Ratio of load inertia to Motor inertia time
0 time
STS15:1GBT Temp IGBT Temperature of power supply .
15 degC(°C)
0 degC module

The following table lists the display examples of monitor value:

Display Message Description
STS06:SPEED Positive value display.
3000 rpm Display value: +3000.
STS06:SPEED Negative value display.
-3000 rpm Display value: -3000 °
STS07:CMD SPD1 Decimal point display.
5.00 vo l t Display value: 5.00.
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4.4 General Function Operation

4.4.1 Parameters Read and Write

Digital keypad provides the servo parameters read and write function not only for the servo drive but
also for PC side. The function of parameter read and write must be set via the PC software (Please see
Figure 4.6 & Figure 4.7). The users can use this software to read, write and manage all parameters.
When using this software to read and write parameters, the communication method of keypad

parameter P8-01 must be set to 0.

Figure 4.6 :
Holoen Fogpl Wil in Mol o

+" Read KeyPad
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Figure 4.7 S o Fogunid Hile g s i

ax_[Drv Type _|JType] Watt | FieName |
| R

0
1
2
3
4
5
li]
T
8
9
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4.4.2 Fault Code Display Operation
After entering the parameter mode P4-00 to P4-04 (Fault Record), press SET key to display the

corresponding fault code history for the parameter or press UP arrow key to display the fault code of
ASH1 to ASH5 in order. ASH1 indicates the most recent occurred fault code, ASH2 is the previous

occurred fault code before ASH1 and so on.

Figure 4.8 Fault Code History Current Display Fault Code History
P4-00:ASH1 la P4-00:ASH1
0 Status Display —» 0

A A
v \4
P4-01:ASH?2 SET P4-01:ASH?2
0 0
A A
P4-02:ASH3 23U P4-02:ASH3
0 : 0
A A
v \ 4
P4-03:ASH4 SET P4-03:ASH4
0 0
A A
y A
P4-04:ASH5 SET P4-04:ASHS5
0 g 0
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4-14

4.4.3 JOG Operation

After entering parameter mode P4-05, the users can follow the following steps to perform JOG operation

or press JOG key on the digital keypad to enter into parameter setting mode of P4-05 directly.

Step1.
Step2.

Step3.

Step4.

Stepb5.

Press the SET key to display the JOG rpm speed. (The default value is 20 rpm).

Press the UP or DOWN arrow keys to increase or decrease the desired JOG speed. (This also
can be undertaken by using the SHIFT key to move the cursor to the desired unit column (the
effected number will flash) then changed using the UP and DOWN arrow keys. The example

display in Figure 4.8 is adjusted as 100rpm.)

Press the SET key when the desired JOG speed is set. The Servo Drive will display "JOG" and
JOG LED will light up.
Press the UP or DOWN arrow keys to jog the motor either CCW or CW. The motor will only

rotate while the arrow key is activated.

To change JOG speed again, press the MODE key. After JOG speed is changed, press the
SET key and the JOG operation will run again. Refer back to #2 and #3 to change speed.

ImmiINOTE

1) JOG operation is effective only when Servo On (when the servo drive is enabled).

2) Before pressing JOG key, please ensure to confirm that P2-10 (DI1) is set to 101 (Servo On).

Otherwise, the JOG operation cannot be enabled even if the JOG key has been pressed.

3) The users can set the acceleration and deceleration time in advance (the settings of parameter P1-
34, P1-35 and P1-36).
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Figure 4.9 P4-05:J06
20 rpm
SET
v
P4-05:J0G
20 rpm
A
A
P4-05:J0G
21 rpm
4
v
P4-05:J0G
100 rpm
A
MODE SET
\ 4
P4-05:J0G
JOG rpm
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Figure 4.10

4.4.4 DO Force Output Diagnosis Operation

For testing, the digital outputs can be forced to be activated (ON) or inactivated (OFF) by using
parameter P4-06. Follow the setting method in Figure 4.10 to enter into DO force output diagnosis
operation (OP x) mode (“x” indicates the parameter range from 0 to 7). Pressing UP or DOWN arrow
key can change “x” value from 0 to 7 (hexadecimal format) and force digital outputs DO1 to DO3 to be
activated (ON) or inactivated (OFF). The DO function and status is determined by P2-18 to P2-20. This

function is enabled only when Servo Off (the servo drive is disabled).

P4-06:FOT
0
SET
A
P4-06:FOT
Force DO1 to be activated
OP 0
A
y
P4-06:FOT
Force DO2 to be activated
OP 1
A
v
P4-06:FOT
Force DO3 to be activated
OP 2
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4.4.5 DI Diagnosis Operation

Following the setting method in Figure 4.11 can perform DI diagnosis operation (parameter P4-07).
According to the ON and OFF status of the digital inputs DI1 to DI6, the corresponding status will
display on the servo drive LED display. When the segment lit and display on the screen, it means that

the corresponding digital input signal is ON.

Figure 4.11 P4-07:1TST

81

SET

v
[P1E) =075 | TS|

DI = EEN

DI6: ON

DI4: ON
DI3: OFF
DI2: OFF
DI1: ON

4.4.6 DO Diagnosis Operation

Following the setting method in Figure 4.12 can perform DO diagnosis operation (parameter P4-09).
According to the ON and OFF status of the digital outputs DO1 to DO3, the corresponding status will
display on the servo drive LED display. When the segment lit and display on the screen, it means that

the corresponding digital input signal is ON.

Figure 4.12 P4-09:MOT
6H
SET
v
P4-09:MOT
DO L]

DI3: ON
DI2: ON
DI1: OFF
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Chapter 5 Trial Run and Tuning Procedure

This chapter describes trial run and tuning procedure for servo drive and motor. Trial run, which is divided
into two parts, one part is to introduce the trial run without load, and the other part is to introduce trial run with
load. Ensure to complete the trial run without load first before performing the trial run with load. Tuning
procedure includes the tuning process, flowchart, and the relevant parameters of AutoMode (Pl & PDFF)

mode and Manual mode

5.1 Inspection without Load

In order to prevent accidents and avoid damaging the servo drive and mechanical system, the trial run
should be performed under no load condition (no load connected, including disconnecting all couplings and
belts). Do not run servo motor while it is connected to load or mechanical system because the unassembled
parts on motor shaft may easily disassemble during running and it may damage mechanical system or even
result in personnel injury. After removing the load or mechanical system from the servo motor, if the servo
motor can runs normally following up the normal operation procedure (when trial run without load is

completed), then user can connect to the load and mechanical system to run the servo motor.

» In order to prevent accidents, the initial trial run for servo motor should be conducted under no load conditions
(separate the motor from its couplings and belts).

» Caution: Please perform trial run without load first and then perform trial run with load connected. After the
servo motor is running normally and regularly without load, then run servo motor with load connected. Ensure
to perform trial run in this order to prevent unnecessary danger.

After power in connected to AC servo drive, the charge LED will light and it indicates that AC servo drive is
ready. Please check the followings before trial run in order to find the problem and correct it in advance.

Doing this can avoid the damage to the servo drive and servo motor.

ltem Content

® Inspect the servo drive and servo motor to insure they were not damaged.

® To avoid an electric shock, be sure to connect the ground terminal of servo drive
to the ground terminal of control panel.

® Before making any connection, wait 10 minutes for capacitors to discharge after
the power is disconnected, alternatively, use an appropriate discharge device to
discharge.

® Ensure that all wiring terminals are correctly insulated.
Ensure that all wiring is correct or damage and or malfunction may result.

Visually check to ensure that there are not any unused screws, metal strips, or
any conductive or inflammable materials inside the drive.

Never put inflammable objects on servo drive or close to the external
regenerative resistor.

Make sure control switch is OFF.
If the electromagnetic brake is being used, ensure that it is correctly wired.
If required, use an appropriate electrical filter to eliminate noise to the servo drive.

Ensure that the external applied voltage to the drive is correct and matched to the
controller.

Inspection before
operation
(Control power is not
applied)
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Inspection during

(Control power is

ltem

operation

applied) )

Content

Ensure that the cables are not damaged, stressed excessively or loaded heavily.
When the motor is running, pay close attention on the connection of the cables
and notice that if they are damaged, frayed or over extended.

Check for abnormal vibrations and sounds during operation. If the servo motor is
vibrating or there are unusual noises while the motor is running, please contact
the dealer or manufacturer for assistance.

Ensure that all user-defined parameters are set correctly. Since the
characteristics of various machinery are different, in order to avoid accident or
cause damage, do not adjust the parameter abnormally and ensure the
parameter setting is not an excessive value.

Ensure to reset some parameters when the servo drive is off (Please refer to
Chapter 7). Otherwise, it may result in malfunction.

If there is no contact sound or there be any unusual noises when the relay of the
servo drive is operating, please contact your distributor for assistance or contact
with Delta.

Check for abnormal conditions of the power indicators and LED display. If there is

any abnormal condition of the power indicators and LED display, please contact
your distributor for assistance or contact with Delta.
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5.2 Applying Power to the Drive

Users please observe the following steps when applying power supply to the servo drive.
1. Please check and confirm the wiring connection between the drive and motor is correct.
1) Terminal U, V, W and FG (frame ground) must connect to Red, White, Black and Green cables
separately (U: Red, V: White, W: Black, FG: Green). If not connect to the specified cable and

terminal, then the drive cannot control motor. The motor grounding lead, FG must connect to

grounding terminal. For more information of cables, please refer to section 3.1.

2) Ensure to connect encoder cable to CN2 connector correctly. If users only desire to execute JOG
operation, it is not necessary to make any connection to CN1 and CN3 connector. For more

information of the connection of CN2 connector, please refer to Section 3.1 and 3.4.

@ » Do not connect the AC input power (R, S, T) to the (U, V, W) output terminals. This will damage the AC servo
drive.

2. Main circuit wiring

Connect power to the AC servo. For three-phase input power connection and single-phase input power

connection, please refer to Section 3.1.3.

3. Turn the Power On

The servo power is main circuit power (R, S, T). When the power is on, the AC servo drive will start many
items of self-test. After the test, if - displays and blinks on the LCD display, it indicates that the testing
result is normal. If there is any text or value displayed on the display, please refer to parameter P0-01
(Drive Fault Code) to know the fault message and refer to Chapter 10 (Troubleshooting) to clear or

remove the fault.

1) When display shows:

The main circuit voltage has exceeded its maximum allowable value or input power is error (Incorrect

Over voltage:

power input).

Corrective Actions:

B Use voltmeter to check whether the input voltage falls within the rated input voltage.

B Use voltmeter to check whether the input voltage is within the specified limit.
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Check if the wiring is correct. Check if the encoder wiring (CN2) of servo motor is loose or incorrect.

2) When display shows:

Encoder error:

Corrective Actions:

B Check if the user performs wiring recommended in the user manual.
[ | Examine the encoder connector and cable.
B Inspect whether wire is loose or not.

B Check if the encoder is damaged.

3) When display shows:

Please check if any of digital inputs DI1~DI6 signal is set to “Emergency Stop” (EMGS).

Emergency stop activated:

Corrective Actions:

B Ifit does not need to use “Emergency Stop (EMGS)” as input signal, the users only need to
confirm that if all of the digital inputs DI1~DI6 are not set to “Emergency Stop (EMGS)". (The

setting value of parameter P2-10 to P2-15 is not set to 21.)

B [fitis necessary to use “Emergency Stop (EMGS)” as input signal, the users only need to
confirm that which of digital inputs DI1~DI6 is set to “Emergency Stop (EMGS)” and check if
the digital input signal is ON (It should be activated).

Please check if any of digital inputs DI1~DI6 signal is set to “Reverse inhibit limit (CWL)” and check if

4) When display shows:

Reverse limit switch error:

the signal is ON or not.

Corrective Actions:

B [fit does not need to use “Reverse inhibit limit (CWL)” as input signal, the users only need to
confirm that if all of the digital inputs DI1~DI6 are not set to “Reverse inhibit limit (CWL)”. (The
setting value of parameter P2-10 to P2-15 is not set to 22.)

u If it is necessary to use “Reverse inhibit limit (CWL)” as input signal, the users only need to
confirm that which of digital inputs DI1~DI6 is set to “Reverse inhibit limit (CWL)” and check if
the digital input signal is ON (It should be activated).
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Please check if any of digital inputs DI1~DI6 signal is set to “Forward inhibit limit (CCWL)” and check if

5) When display shows:

Forward limit switch error:

the signal is ON or not.

Corrective Actions:

B [fitis no need to use “Forward inhibit limit (CCWL)” as input signal, the users only need to
confirm that if all of the digital inputs DI1~DI8 are not set to “Forward inhibit limit (CCWL)”. (The
setting value of parameter P2-10 to P2-15 is not set to 23.)

B Ifitis necessary to use “Forward inhibit limit (CCWL)” as input signal, the users only need to
confirm that which of digital inputs DI1~DI6 is set to “Forward inhibit limit (CCWL)” and check if
the digital input signal is ON (It should be activated).

When “Digital Input 1 (DI1)” is set to Servo On (SON), if DI1 is set to ON (it indicates that Servo On

(SON) function is enabled) and the following fault message shows on the display:

6) When display shows:

Overcurrent:

Corrective Actions:

B Check the wiring connections between the servo drive and motor.
B Check if the circuit of the wiring is closed.

B Remove the short-circuited condition and avoid metal conductor being exposed.

7) When display shows:

Undervoltage:

Corrective Actions:

B Check whether the wiring of main circuit input voltage is normal.
B Use voltmeter to check whether input voltage of main circuit is normal.

B Use voltmeter to check whether the input voltage is within the specified specification.

8) When display shows:
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Magnetic field error:

Corrective Actions:

| Check if the encoder is abnormal.

®  Verify the encoder connector.

9) When display shows:

Input power phase loss:

Corrective Actions:

B Verify the main circuit power R, S, T. Check for possible poor connection on the power cable.

B Check if one phase of the input power is lost.

ImmiINOTE

1) If there are any unknown fault codes and abnormal display when applying power to the drive or servo on

is activated (without giving any command), please inform the distributor or contact with Delta for

assistance.
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5.3 JOG Trial Run without Load

It is very convenient to use JOG trial run without load to test the servo drive and motor as it can save the
wiring. The external wiring is not necessary and the users only need to connect the digital keypad to the
servo drive. For safety, it is recommended to set JOG speed at low speed. Please refer to the following steps

to perform JOG trial run without load.

STEP 1: Turn the drive ON through software. Ensure that there is no fault message display on the LCD

display and the servo drive is normal.

STEP 2: Press JOG key on the keypad and the drive will enter into JOG operation mode automatically. (At

this time, the servo drive is enabled (Servo On).)

STEP 3: The users can press UP and DOWN key to change JOG speed and press SHIFT key to adjust the

digit number of the displayed value.
STEP 4: Pressing SET key can determine the speed of JOG operation.

STEP 5: Pressing UP key and the servo motor will run in CCW direction. After releasing UP key, the motor

will stop running.

STEP 6: Pressing DOWN key and the servo motor will run in CW direction. After releasing DOWN key, the

motor will stop running.

CW and CCW Definition:

CCW (Counterclockwise): when facing the servo motor shaft, CCW is reverse running.
CW (Clockwise): when facing the servo motor shaft, CW is forward running.

STEP 7: When pressing MODE key, it can exit JOG operation mode.

Tl

Press key | Release | Press key

If the servo motor does not rotate, please check if the wiring of
U, V, W terminals and encoder is correct or not.

If the servo motor does not rotate properly, please check if the
phase of U, V, W cables is connected correctly.

I=mPINOTE

1) Please note that JOG operation cannot be used when EMGS occurs (ALE13, Emergency stop activated).

However, if CWL (ALE14, Reverse inhibit limit) or CCWL (ALE15, Forward inhibit limit) occurs during

JOG operation, the users can still use JOG operation without problem.
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5.4 Speed Trial Run without Load

Before speed trial run, fix and secure the motor as possible to avoid the danger from the reacting

force when motor speed changes.

STEP1:

Set the value of parameter P1-01 to 4 and it is speed (Sz) control mode. Please ensure to set P1-01 when
the servo drive is Off (Servo Off). After selecting the operation mode as speed (Sz) control mode, please

restart the drive as P1-01 is effective only after the servo drive is restarted (after switching power off and on).

STEP 2 :

In speed control mode, the necessary Digital Inputs are listed as follows:

Digital Input Param\?;‘i:(fe“'”g Sign Function Description CN1 PIN No.
DI1 P2-10=101 SON Servo On DI1-=17
DI2 P2-11=109 TRQLM Torque limit enabled DI2-=18
DI3 P2-12=114 SPDO Speed command selection DI3-=5
Di4 P2-13=115 SPD1 Speed command selection DI4-=3
DI5 P2-14=102 ARST Reset DI5-=15
DI6 P2-15=0 Disabled This DI function is disabled DI6-=14

By default, D14 is the function of reverse inhibit limit, DI5 is the function of forward inhibit limit and DI6 is the
function of emergency stop (DI6), if the users do not set the setting value of parameters P2-13 to P2-151t0 0
(Disabled), the faults (ALE13, 14 and 15) will occur (For the information of fault messages, please refer to
Chapter 10). Therefore, if the users do not need to use these three digit inputs, please set the setting value
of parameters P2-13 to P2-15 to 0 (Disabled) in advance. Now, we need to use DI4 and D5 (please refer to

the above table), so it only needs to disable the DI, i.e. set the setting value of parameter P2-15 to 0.

All the digital inputs of Delta ASDA-B series are user-defined, and the user can set the DI signals freely.
Ensure to refer to the definitions of DI signals before defining them (For the description of DI signals, please
refer to Table 7.A in Chapter 7).

The speed command is selected by SPDO, SPD1. Please refer to the following table:

Speee DI signal of CN1 Command Source Content Range
Command No.
SPD1 SPDO
S 0 0 N/A Speed command is N/A
0(zero)
S2 0 1 P1-09 -5000 ~ 5000rpm
S3 1 0 Internal parameter P1-10 -5000 ~ 5000rpm
S4 1 1 P1-11 -5000 ~ 5000rpm

0: indicates OFF (Normally Open); 1: indicates ON (Normally Closed)

If any alarm code displays after the setting is completed, the users can restart the drive or set DI5 to be

activated to clear the fault. Please refer to section 5.2.
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The settings of speed command:

P1-09 is set to 3000 Input value command Rotation direction
P1-10 is set to 100 + CCW
P1-11 is set to -3000 - Cw

STEP 3:

1. The users can use DI1 to enable the servo drive (Servo ON).

2. If DI3 (SPDO) and DI4 (SPD1) are OFF both, it indicates S1 command is selected. At this time, the
motor speed command is 0(zero).

3. Ifonly DI3 is ON (SPDO0), it indicates S2 command (P1-09 is set to 3000) is selected, and the motor
speed should be 3000rpm at this time.

4. Ifonly DI4 is ON (SPD1), it indicates S3 command (P1-10 is set to 100) is selected, and the motor
speed should be 100rpm at this time.

5. If DI3 (SPDO0) and DI4 (SPD1) are ON both, it indicates S4 command (P1-11 is set to -3000) is
selected, and the motor speed should be -3000rpm at this time.

6. Repeat the action of (3), (4), (5) freely.

7. When the users want to stop the speed trial run, use DI1 to disable the servo drive (Servo OFF).
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5.5

Tuning Procedure

Estimate the ratio of Load Inertia to Servo Motor Inertia (J_load /J_motor): JOG Mode

Tuning Procedure

After wiring is completed, when power in connected to the AC servo
drive, the right side display will show on the LCD display.

Display Message

ALARM F
CCW LIMIT ERR

P0O-00:VER
2. Press MODE key to enter into parameter mode. Tk
P2-00: KPP
3. Press SHIFT key twice to select parameter group.
50 rad/s
[P122)=| &) 8 |1 |
4. Press UP key to view each parameter and select parameter P2-13.
22
5. Use UP and DOWN key to cycle through the available settings. i
Then, press SET key to set the setting value of parameter P2-13 as P2-13:D14
shown on the right side display (Set DI Enabled Status to “Normally 122
open” status).
6. Repeat the action of 4 and 5. Set the setting value of parameter P2- P2-14:DI5
14 as shown on the right side display. 123
7. Repeat the action of 4 and 5. Set the setting value of parameter P2- P2-15:D16
15 as shown on the right side display. 121
STS00:Fb PULSE
8. Press MODE key to enter into Monitor mode.
0 pulse
9. Press DOWN key twice to select the ratio of Load Inertia to Servo STS14:J1L
Motor Inertia (J_load /J_motor). 0.3 time
10. Press JOG key on the keypad and the right side display will show on P4-05:J06G
the LCD display (The default JOG speed value is 20rpm.) 20 rpm
11. Press UP and DOWN key to increase and decrease JOG speed. P4-05:J0G
Press SHIFT key one time can add one digit number. Adjust JOG
speed as 200rpm shown on the right side display. 200 rpm
12. After select desired JOG speed, press SET key and the right side P4-05:J06G
display show on the LCD display. J0G rpm
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Tuning Procedure

13. Pressing UP key is forward rotation and pressing DOWN key is reverse rotation.

14. Execute JOG operation in low speed first. After the machine is running smoothly, then execute JOG

operation in high speed.

15. The ratio of Load Inertia to Servo Motor Inertia (J_load /J_motor) cannot be shown in the display of
JOG parameter P4-05 operation. Please press MODE key twice continuously and the users can see
the ratio of Load Inertia to Servo Motor Inertia (J_load /J_motor). Then, execute JOG operation again,
press MODE key once and press SET key twice to view the display on the keypad. Check if the value
of J_load /J_motor is adjusted to a fixed value and displayed on the keypad after acceleration and

deceleration repeatedly.

5.5.1 Tuning Flowchart

Run without load confirmed OK

l

If tune the drive
at the first time ?

value of (J_load /J_motor)

Removed from the control of the host (external)
controller, perform trial run and estimate the

v

Manual Mode

|

v

> If the value of (J_load / J_motor) is estimated
incorrectly, the optimum gain can not be adjusted.

AutoMode

!

!

and output signal.

Connectto the host (external) controller.
Please pay close attention on the wiring \
» of CN1 connector. The user can power on
the drive and use parameter P4-07 and

P4-09 to test and check the status of input

v

drive performance.

Use the selected tuning mode to
adjust the gain and improve the )

}
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(1) Please refer to P3-06, P4-07 and P4-09 for
communication control operation. Regarding the
definitions of parameters, please refer to Chapter 7.

(2) Must understand the customer specifications and
what the customer really needs.

(3) The resonance of mechanical system can be
suppressed by using P2-23 and P2-24.
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5.5.2 Load Inertia Estimation Flowchart

Make sure the power of
Servodrive is OFF

v

Connect Motor to the
Mechanical system

.

Poweron Servo Drive

|

When P0-02 is set to 14, the display will show the ratio of
Load inertia to Motorinertia (J_load / J_motor)

|

If P2-32 is setto 0, itis Manual mode

|

SetP2-32to 1, force the drive
to be Servo On.

»la
1l B

\ 4

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

Ifthereis
resonance noise ?

Enter P4-05 JOG operation mode|

Set JOG speed as 20RPM |

|

Press Up (CCW) or Down (CW)
key to perform JOG operation

s

Check if constant
operation is smooth

Check Mechanical System

Set higher JOG speed > 200RPM

|

Make the mechanical system accelerate
and decelerate alternately

v
View the display, check if the ratio of load inertia to motorinertia (J_load / J_motor)
become a fixed value after the motor accelerates and decelerates alternately many
times and then decide the gain adjustment method.

Note:

Ifthe user can not view the ratio of load inertia to motorinertia (J_load / J_motor)
under JOG operation (P4-05), press MODE key twice and then the ratio of load
inertia to motorinertia (J_load / J_motor) will show on the display. Ifthe userdesire
to perform JOG operation again, just press JOG key on the keypad.
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5.5.3 AutoMode (PI) Tuning Flowchart

P2-31 Auto Stiffness and Responsiveness Level (Default setting: 6)

Function:

This parameter allows user to set the stiffness and responsiveness level automatically. Users can

control the stiffness and responsiveness according to application condition. When the setting value is

higher, the stiffness and responsiveness is higher.

Adjust P2-31: Increase the setting value of P2-31 to speed the responsiveness or reduce the noise.

Continuously adjust until the satisfactory performance is achieved, and then the tuning is completed.

Servo off, and then Servo on
after setting P2-32 to 11.

!

When P0-02 is set to 14, the display will show the ratio of
Load inertia to Motor inertia (J_load / J_motor)

|

Servodrive receive FWD. and REV. and Accel. and Decel.
control command from the host (external) controller to

v

make the servo motor run FWD. and REV. alternately
and perform Accel. and Decel. operation repeatedly.

1. Increase the setting value of P2-31 to
reduce noise. The setting value of P2-25
will change automatically according to
the setting value of P2-31.

2. If the user do not want to decrease the
setting value of P2-31, the user can adjust
the value of P2-23 and P2-24 to suppress
the resonance of mechanical system.
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l

YES If there is

resonance noise ?

The measured inertia
value tends to become fixed.

The satisfactory
performance is achieved

NO

Increase the setting value
of P2-31 to increase the
responsiveness. The setting
value of P2-25 will change
automatically according to
the setting value of P2-31.
(Please refer to Table 5.A.)

If the change of (J_load / J_motor) is not
great, Servo off first and then set P2-32 to 12.

v

Tuning is Complete
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Table 5.A P2-31 Value in AutoMode(Pl) and the setting of Speed Loop Responsiveness and P2-25.

Setting Value of P2-31 Speed Loop Responsiveness II_QC;\ASI;)%aaSnScZ”éirp-:;ig:s%?qn(sligr-];g;
0 10 Hz 125
1 15 Hz 83
2 20 Hz 62
3 25 Hz 50
4 30 Hz 41
5 35 Hz 35
6 45 Hz 27
7 55 Hz 22
8 65 Hz 19
9 80 Hz 15
A 100 Hz 12
B 120 Hz 10
C 145 Hz 8
D 170 Hz 7
E 205 Hz 6
F 250 Hz 5
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uning Flowchart

P2-31 Auto Stiffness and Responsiveness Level (Default setting: 6)

Function:

This parameter allows user to set the stiffness and responsiveness level automatically. Users can

control the stiffness and responsiveness according to application condition. When the setting value is

higher, the stiffness and respons

iveness is higher.

Adjust P2-31: Increase the setting value of P2-31 to speed the responsiveness or reduce the noise.

Adjust P2-26: Increase and adjust the setting value of P2-26 according to the setting value of P2-31.

Continuously adjust until the satisfactory performance is achieved, and then the tuning is completed.

Servo off, and then Servo on
after setting P2-32 to 1.

|

When P0-02 is set to 14, the display will show the ratio of
Load inertia to Motor inertia (J_load / J_motor)

|

Servo drive receive FWD. and REV. and Accel. and Decel.
Control command from the host (external) controller to
make the servo motor run FWD. and REV. alternately

and perform Accel. and Decel. operation repeatedly.

1. Increase the setting value of P2-31 to

reduce noise. The setting value of P2-25

will change automatically according to
the setting value of P2-31.

2. If the user do not want to decrease the
setting value of P2-31, the user can ad

the value of P2-23 and P2-24 to suppress

the resonance of mechanical system.

l

YES If there is

resonance noise ?

just
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The measured inertia
value tends to become fixed.

The satisfactory
performance is
achieved.

Increase P2-31 value
toincrease the
responsiveness.
(Please refer to

Table 5.B.)

If the change of (J_load / J_motor) is not
great, Servo off first, and then set P2-32 to 2.
Fix the value of (J_load / J_motor) and
continue to adjust responsiveness and stiffness.

v

Tuning is Complete
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Table 5.B P2-31 Value in AutoMode(PDFF) and the setting of Speed Loop Responsiveness.

Settirg;ziglue U Speed Loop Responsiveness Settirgzyﬁlue of Speed Loop Responsiveness
0 10 Hz 8 65 Hz
1 15 Hz 9 80 Hz
2 20 Hz A 100 Hz
3 25 Hz B 120 Hz
4 30 Hz C 145 Hz
5 35 Hz D 170 Hz
6 45 Hz E 260 Hz
7 55 Hz F 300 Hz

5-16

5.5.5 Limit of Load Inertia Estimation

1. The accel. / decel. time for reaching 2000RPM must be below 1 second. The rotation speed must

be above 200RPM. The load inertia must be 100 multiple or less of motor inertia. The change of

external force and the inertia ratio can not be too much.

2. The measured load inertia value will not be saved when the power is cut off. When re-apply the

power to the drive every time, the setting value of P1-37 is equal to the initial value of load inertia

value. But, when the Tuning Mode Settings of P2-32 is set from AutoMode #1 to AutoMode #2, the

measured inertia value will be memorized in P1-37 automatically.
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Tuning Mode P2-32 AT User-defined Parameter Gain Value
Parameter
P2-00 (Proportional Position Loop Gain)
P2-04 (Proportional Speed Loop Gain)
Manual Mode O(Dgfault None P2-06 (Speed Integral C?mpensatlon) Fixed
setting) P2-25 (Low-pass Filter Time Constant
(Resonance Suppression))
P2-26 (External Anti-Interference Gain)
P20 .31 (Auto Stiff dR i
AutoMode (P1) y P2-04 Le\-/el)( uto Stiffness and Responsiveness Continuous
ti - Adjusti
[Continuous] P2-06 P2-26 (External Anti-Interference Gain) djusting
P2-25
AutoMode (PI) p2-00  P1-37 (Ratio of Load Inertia to Servo Motor
[Fixed Inertia] (The P2-04 Inertia [J_load / J_motor])
inertia ratio is 12 P2-31 (Auto Stiffness and Responsiveness Fixed
determined by P1- P2-06 Level)
37) P2-25  p2.26 (External Anti-Interference Gain)
P2-00
P02 s 31 (Auto Stiff dR i
AutoMode (PDFF) 1 P2-04 Le\-/el)( Hio SHTINess and mesponsiveness Continuous
[Continuous] P2-06 Adjusting
P2-25
P2-26
P2-00
AgtoMode _(PDFF) P2-02  pq.37 (Ratio of Load Inertia to Servo Motor
[Fixed Inertia] (The P2-04 Inertia [J_load / J_motor]) ,
inertia ratio is 2 . . Fixed
determined by P1- P2-06 P2-31 (Auto Stiffness and Responsiveness
37) p2-25  Level)
P2-26
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5.5.7 Gain Adjustment in Manual Mode

The position and speed responsiveness selection is depending on and determined by the the control

stiffness of machinery and conditions of applications. Generally, high reponsiveness is essential for the

high frequency positioning control of mechanical facilities and the applications of high precision process

system. However, the higher responsiveness may easily result in the resonance of machinery system.

Therefore, for the applications of high responsiveness, the machinery system with control stiffness is

needed to avoid the resonance. Especially when adjusting the responsiveness of unfamiliar machinery

system, the users can gradually increase the gain setting value to improve responsiveness untill the

resonance occurs, and then decrease the gain setting value. The relevant parameters and gain

adjusting methods are described as follows:

KPP, Parameter P2-00 Proportional Position Loop Gain

This parameter is used to determine the responsiveness of position loop (position loop gain). It
could be used to increase stiffness, expedite position loop response and reduce position error.
When the setting value of KPP is higher, the response to the position command is quicker, the
position error is less and the settling time is also shorter. However, if the setting value is over high,
the machinery system may generate vibration or noise, or even overshoot during positioning. The
position loop responsiveness is calculated as follows:

KPP

Position Loop Responsiveness (Hz)= o

KVP, Parameter P2-04 Proportional Speed Loop Gain

This parameter is used to determine the responsiveness of speed loop (speed loop gain). It could
be used to expedite speed loop response. When the setting value of KVP is higher, the response
to the speed command is quicker. However, if the setting value is over high, it may result in the
resonance of machinery system. The responsiveness of speed loop must be higher than the 4~6
times of the responsiveness of position loop. If responsiveness of position loop is higher than the
responsiveness of speed loop, the machinery system may generate vibration or noise, or even

overshoot during positioning. The speed loop responsiveness is calculated as follows:

KVP (1+P1-37/10) JM: Motor inertia
27 )1 (1+([L/JIM)) Ix2m JL: Load inertia

P1-37: 0.1 times

Speed Loop Responsiveness fv(Hz) =(

KVI, Parameter P2-06 Speed Integral Compensation

If the setting value of KVI is higher, the capability of decreasing the speed control deviation is
better. However, if the setting value is over high, it may easily result in the vibration of machinery

system. The recommended setting value is as follows:

KVI (Parameter P2-06) < 1.5 x Speed Loop Responsiveness
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B NLP, Parameter P2-25 Low-pass Filter Time Constant (Resonance Suppression)

When the value of (J_load / J_motor) is high, the responsiveness of speed loop may decrease. At
this time, the users can increase the setting value of KVP (P2-04) to keep the responsiveness of
speed loop. However, when increasing the setting value of KVP (P2-04), it may easily result in the
vibration of machinery system. Please use this parameter to suppress or eliminate the noise of
resonance. If the setting value of NLP is higher, the capability of improving the noise of resonance
is better. However, if the setting value is over high, it may easily lead to the instability of speed

loop and overshoot of machinery system.

The recommended setting value is as follows:

1000
NLP (Parameter P2-25) < 4 x Speed Loop Responsiveness (Hz)

B DST, Parameter P2-26 External Anti-Interference Gain
This parameter is used to enhance the anti-interference capability and reduce the occurrence of

overshoot. The default setting is 0 (Disabled). It is not recommended to use it in manual mode

only when performing a few tuning in AutoMode (Please refer to P2-32).

[ | PFG, Parameter P2-02 Position Feed Forward Gain
This parameter is used to reduce position error and shorten the positioning settling time. However,
if the setting value is over high, it may easily lead to the overshoot of machinery system. If the

value of electronic gear ratio (1-44 /1-45) is over than 10, the machinery system may also easily

generate vibration or noise.
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Chapter 6 Control Modes of Operation

6.1 Control Modes of Operation

The Delta ASDA-B series Servo can be programmed to provide five single and three dual modes of

operation. Their operation and description is listed in the following Table 6.A.

Mode Code Description
External Position P 00 Position control for the servo motor is achieved via an external
Control pulse command.

Speed control for the servo motor can be achieved via
parameters set within the controller or from an external analog -

Speed Control S 02 10~ +10 Vdc command. Control of the internal speed
parameters is via the Digital Inputs (DI). (A maximum of three
speeds can be stored internally).

Speed control for the servo motor is only achieved via

Internal Speed Sz 04 parameters set within the controller. Control of the internal
Single Control speed parameters is via the Digital Inputs (DI). (A maximum of
Mode three speeds can be stored internally).

Torque control for the servo motor can be achieved via
parameters set within the controller or from an external analog -

Torque Control T 03 10~ +10 Vdc command. Control of the internal torque
parameters is via the Digital Inputs (DI). (A maximum of three
torque levels can be stored internally).

Torque control for the servo motor is only achieved via
Internal Torque T 05 parameters set within the controller. Control of the internal
z
Control torque parameters is via the Digital Inputs (DI). (A maximum of

three torque levels can be stored internally).

Either S or P control mode can be selected via the Digital Inputs

S-P 06
(DI). (Please refer to Chapter 7 for more detailed DI setting.)
Dual Mode T.p 07 Either T or P control mode can be selected vi? the Digitalll Inputs
(DI). (Please refer to Chapter 7 for more detailed DI setting.)
ST 10 Either S or T control mode can be selected via the Digital Inputs

(DI). (Please refer to Chapter 7 for more detailed DI setting.)

Table 6.A

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.
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The following sections describe the operation of each control mode, including control structure, command

source and loop gain adjustment, etc.

6.2 Position Control Mode

The position control mode (P mode) is usually used for the applications requiring precision positioning, such
as industry positioning machine, indexing table etc. Delta ASDA-B series servo drive supports one kind of
command source in position control mode. That is external pulse train with direction which can control the
rotation angle of servo motor. The max. input frequency for the external pulse command is 500Kpps (Line

Driver) or 200Kpps (Open Collector) and it is equal to rotation speed of 3000rpm.

For the closed-loop positioning, speed control loop is the principal part and the auxiliary parameters are
position loop gain and feed forward compensation. The users can also select two kinds of tuning mode
(Manual/Auto modes) to perform gain adjustment. This Section 6.2 mainly describes the applicability of loop

gain adjustment and feed forward compensation of Delta servo system.

6.2.1 Command Source of Position Control Mode

The command source of P mode is external pulse train input form terminals. There are three types of
pulse input and each pulse type is with-logic type (positive (+), negative (-)). They all can be set in

parameter P1-00. Please refer to the following:

Position pulse can be input from these terminals, PULSE (22), /PULSE (21) and SIGN (20), /SIGN (19).

It can be an open-collector circuit or line driver circuit. For the detail wiring, please refer to section 3.6.1.

Relevant parameters:

m PTT External Pulse Input Type Communication Addr.: 0100H

Default: 2 Related Section:
Applicable Control Mode: P Section 3.3.3, Section 3.6.1,
Unit: N/A Section 6.2.1

Range: 0 ~ 142
Settings:

P1-00:PTT * Pulsetype
0: AB phase pulse (4x)
o 2 1: CW + CCW pulse
2: Pulse + Direction
Pulse type Other setting: Reversed
Reserved
Logic type
—— » Not used

Input pulse interface Max. input pulse frequency
Line driver 500kpps
Open collector 200kpps
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0=Positive Logic

1=Negative Logic

Pulse Type

Forward

Reverse

Forward

Reverse

AB phase pulse

L R
CW + COW pulse X LT L
Pulse + Direction — ] i

6.2.2 Structure of Position Control Mode

Basic Structure:

Position Command

|

Position Command
Processing

i

<

<

Position Control
Block Diagram

Speed >

Loop

Current 3 ( %) .
Loop <;1 Output Position

In order to pursue the goal of perfection in position control, the pulse signal should be modified through

position command processing and the structure is shown as the figure below:

Pulse type
selection

Signal : ~ P1-00
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v

Electronic
gearratio (1)
P1-44, P1-45

v

Electronic

gear ratio (2) |

P1-15, P1-45

l

1

1 )
— Filter P1-08 ! CT)



Chapter 6 Control Modes of Operation | ASDA-B Series

6.2.3 Pulse Inhibit Input Function (INHIBIT)
INHIBIT is activated via digital inputs (Please refer to parameter P2-10 ~ P2-15 and DI INHP(07) in

Table 7.A).When the drive is in position mode, if INHIBIT is activated, the external pulse input command

is not valid and the motor will stop.

INHIBIT
ON | OFF ON
Pulse
command

6.2.4 Electronic Gear Ratio

Relevant parameters:

m GR4 Electronic Gear Ratio (2nd Numerator) (N2) Communication Addr.: 010FH
Default: 1 Related Section:
Applicable Control Mode: P Section 6.2.4, P1-44, P1-45
Unit: pulse DI GNUMO(11) in Table 7.A
Range: 1 ~ 32767
Settings:

The electronic gear numerator value can be set via external DI signal (refer to Table 7.A).
DI Name DI Status Selected Electronic Gear
Not select (Note 1) P1-44, P1-45
GNUMO 0 P1-44, P1-45
1 P1-44, P1-45

I=mPINOTE

1) Dl signal can be selected by parameter P2-10 to P2-15 and Table 7.A. If uses only need to
use one group of electronic gear, it allows the users not to select GNUMO.

m GR1 Electronic Gear Ratio (1st Numerator) (N1) Communication Addr.: 012CH
Default: 1 Related Section:
Applicable Control Mode: P Section 6.2.4, P1-15, P1-45
Unit: pulse DI GNUMO(11) in Table 7.A

Range: 1 ~ 32767
Settings:

The electronic gear numerator value can be set via external DI signal (refer to Table 7.A).
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DI Status Selected Electronic Gear
Not select (Note 1) P1-44, P1-45
0 P1-44, P1-45
1 P1-44, P1-45

IEmRINOTE

1) Dl signal can be selected by parameter P2-10 to P2-15 and Table 7.A. If uses only need to

use one group of electronic gear, it allows the users not to select GNUMO.

P1-454A J[c];¥ Electronic Gear Ratio (Denominator)

Communication Addr.: 012DH

Default: 1

Applicable Control Mode: P

Unit: pulse
Range: 1 ~ 32767
Settings:

Related Section:
Section 6.2.4, P1-15, P1-44
DI GNUMO(11) in Table 7.A

Please set electronic gear ratio when the servo drive is Off. As the wrong setting can cause

motor to run chaotically (out of control) and it may lead to personnel injury, therefore, ensure to

observe the following rule when setting P1-44, P1-45.

The electronic gear ratio settings:

Position
Pulse input N | command
™ >
1 R
f2=f1x M

f1: Pulse input f2: Position command
N: Numerator, the setting value of P1-15 or P1-44

M: Denominator, the setting value of P1-45

The electronic gear ratio setting range must be within: 1/50<N/M<200.

The electronic gear function provides easy travel distance ratio change. However, the over high

electronic gear ratio will command the motor to move not smoothly. At this time, the users can use low-

pass filter parameter to improve this kind of situation. For example, assume that the electronic gear ratio

is equal to 1 and the encoder pulse per cycle is 10000ppr, if the electronic gear ratio is changed to 0.5,

then the motor will rotate one pulse when the command from external controller is two pulses.

For example, after the proper electronic gear ratio is set, the reference travel distance is 1 um/pulse, the

machinery will become easier to be used.

Travel distance per pulse

=T

Workpiece (Table or Load)

|

“—>

]

T— Motor (encoder signal output: A/B, Z)

Encoder PPR: 2500 pulse
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P1-08 IOKs Smooth Constant of Position Command (Low- Communication Addr.: 0108H

Electronic Gear Ratio

Corresponding travel distance per pulse

6.2.5 Low-pass Filter

Relevant parameters:

When the electronic _1 _3x1000 _ 3000 pm
gear ratio is not used 1 4x2500 10000
When the electronic _10000 =1 pm
gear ratio is not used 3000

Table 6.B

pass Filter)

Default: 0

Applicable Control Mode: P

Unit: 10ms

Range: 0 ~ 1000 (0: Disabled)

Target position

Position

Related Section:

Section 6.2.5

6.2.6 Position Loop Gain Adjustment

Time (ms)

Before performing position control (setting position control block diagram), the users should complete

the speed control setting by using Manual mode (parameter P-32) since the position loop contains

speed loop. Then, adjust the Proportional Position Loop Gain, KPP (parameter P2-00) and Position

Feed Forward Gain, PFG (parameter P2-02). Or use Auto mode to adjust the gain of speed and position

control block diagram automatically.

1) Proportional Position Loop Gain: To increase this gain can enhance the position loop

responsiveness.

2) Position Feed Forward Gain: To increase this gain can reduce the position track error during

operation.

The position loop responsiveness cannot exceed the speed loop responsiveness, and it is

recommended that the speed loop responsiveness should be at least four times faster than the position

loop responsiveness. This also means that the setting value of Proportional Speed Loop Gain, KVP

should be at least four times faster than Proportional Position Loop Gain, KPP.
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The equation is shown as follows:

fv
fp<—
P= 4 | fv: Speed Loop Responsiveness (Hz), fp : Position Loop Responsiveness (Hz)

KPP =2 x 1 x fp.

For example, the desired position loop responsiveness is equal to 20 Hz.

Then, KPP =2 x t x 20= 125 rad/s.

Relevant parameters:

P2 - 01

KPP Proportional Position Loop Gain Communication Addr.: 0200H
Default: 50 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-27

Unit: rad/s

Range: 0 ~ 1023

Settings:

This parameter is used to set the position loop gain. It can increase stiffness, expedite position
loop response and reduce position error. However, if the setting value is over high, it may
generate vibration or noise. In AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &
6.E in Chapter 6).

PPR Position Loop Gain Switching Rate Communication Addr.: 0201H
Default: 100 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-27, P2-29
Unit: %

Range: 10 ~ 500
Settings:

This parameter is used to set the position gain switching rate when the gain switching condition
is satisfied. Please refer to P2-27 for gain switching control selection settings and refer to P2-29

for gain switching condition settings.

PFG Position Feed Forward Gain Communication Addr.: 0202H
Default: 0 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-03

Unit: %

Range: 0 ~ 100

This parameter is used to set the feed forward gain when executing position control command.

When using position smooth command, increase gain can improve position track deviation.
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When not using position smooth command, decrease gain can improve the resonance condition
of mechanical system. In PDFF control AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &
6.E in Chapter 6).

PFF Smooth Constant of Position Feed Forward Gain | Communication Addr.: 0203H

Default: 5 Related Section:
Applicable Control Mode: P Section 6.2.6, P2-02
Unit: ms

Range: 2 ~ 100

Settings:

When using position smooth command, increase gain can improve position track deviation.
When not using position smooth command, decrease gain can improve the resonance condition
of mechanical system.

Position Control Block Diagram

r' N

! [}

! I

: Position Feed Smooth Constant of !

I » Differentiator—| Forward Gain > Position Feed X

! P2-02 Forward Gain P2-03 I

! I

1 . + -

Position 1| Proportional +.~_ 1 _|Maximum Speed
Command T ¥ & |Position Loop P >O—| " LimitP1-55

v Gain P2-00 Position Loop T .

| Gain Switching . o ! l
RateP2-01 Gain SW|tch|r]g !

: Control Selection Speed Command

I

I

I

I

I

I

P2-27 I
[}

Position | @
Counter \
1

When the value of Proportional Position Loop Gain, KPP is too great, the position loop responsiveness

will be increased and it will result in small phase margin. If this happens, the rotor of motor will oscillate.

At this time, the users have to decrease the value of KPP until the rotor of motor stop oscillating. When

there is an external torque command interrupted, over low KPP value will let the motor cannot overcome

the external strength and fail to meet the requirement of reasonable position track error demand. Adjust

feed forward gain, KPF (P2-02) to efficiently reduce the dynamic position track error.

Position

4

Position

A

Position

Command
KPP A \ KPF

Actual position curve
will change from (1)
to (3) following the
increasing KPP value

» Time > Time
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6.3 Speed Control Mode

The speed control mode (S or Sz) is usually used on the applications of precision speed control, such as
CNC machine, etc. ASDA-B series servo drive supports two kinds of command sources in speed control
mode. One is external analog signal and the other is internal parameter. The external analog signal is from
external voltage input and it can control the speed of servo motor. There are two usage of internal parameter,
one is set different speed command in three speed control parameters before operation and then using SPO
and SP1 of CN1 DI signal perform switching. The other usage is using serial communication to change the

setting value of parameter.

Beside, in order to make the speed command switch more smoothly, ASDA-B series servo drive also
provides complete S-curve profile for speed control mode. For the closed-loop speed control, ASDA-B series
servo drive provides gain adjustment function and an integrated Pl or PDFF controller. Besides, two modes

of tuning technology (Manual/Auto) are also provided for the users to select (parameter P2-32).

6.3.1 Command Source of Speed Control Mode
Speed command Sources:
1) External analog signal: External analog voltage input, -10V to +10V

2) Internal parameter: P1-09 to P1-11

Speed CN1 DI signal
Command  sppq  sPDO

Command Source Content Range

External analog | Voltage between V-

signal REF-GND *-10V
S1 0 0 Mode :
Sz NA gpeed command is 0
S2 0 1 P1-09 +/-5000 rpm
S3 1 0 Internal parameter P1-10 +/-5000 rpm
S4 1 1 P1-11 +/-5000 rpm
Table 6.C

B State of SPD0~1: 0: indicates OFF (Normally Open); 1: indicates ON (Normally Closed)

®  When SPDO0 and SPD1 are both = 0 (OFF), if the control mode of operation is Sz, then the
speed command is 0. Therefore, if the users do not use analog voltage as speed command, the

Noel) of analog voltage signal.

users can choose Sz mode and avoid the zero point drift problem(
If the speed control mode is S mode, then the command is the analog voltage between V-REF
and GND. The setting range of the input voltage is from -10V to +10V and the corresponding

motor speed is adjustable (Please see parameter P1-40).

B When at least one of SPDO and SPD1 is not 0 (OFF), the speed command is internal parameter
(P1-09 to P1-11). The command is valid (enabled) after either SPDO or SPD1 is changed.

The speed command that is described in this section not only can be taken as speed command in
speed control mode (S or Sz mode) but also can be the speed limit input command in torque control

mode (T or Tz mode).
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ImmPINOTE

1) In speed control mode, if the users want to adjust analog speed input offset value, please refer to

parameter 4-22 for the operation.

6.3.2 Structure of Speed Control Mode

Basic Structure:

Speed Command

Speed Command

Processing

Speed
Estimator

|
?_

Speed Control
Block Diagram

v

Resonant Suppression

Block Diagram

i

Torque Limiter

A

Current Loop——

(9

In the figure above, the speed command processing is used to select the command source of speed

control according to chapter 6.3.1, including proportional gain (P1-40) and S-curve filter smoothing

strategy of speed control. The speed control block diagram is used to manage the gain parameters of

the servo drive and calculate the current input provided to motor instantaneously. The resonance

suppression block diagram is used to suppress the resonance of mechanical system.

The function and structure of speed command processing is shown as the figure below:

Speed Control Block Diagram

1
Control Mode Selection: :
S mode / Sz mode P1-01 :

:

A/D
Converter

Analog
Command

.| Proportional

Gain P1-40

—e

Internal
Parameter
P1-09
P1-10
P1-11

Low-pass
Filter P1-06

'

1

1

1

:
S-curve :
Filter !
P1-34 |
P1-35 1
P1-36 |
[}

1

1
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The command source is selected according to the state of SPDO, SPD1 and parameter P1-01 (S or Sz).
Whenever the command signal needs to be more smoothly, we recommend the users to use S-curve

and low-pass filter.

6.3.3 Smoothing Strategy of Speed Control Mode
S-curve Filter

The S-curve filter is a speed smoothing command which provides 3 steps accel / decel S-curve to
smooth the speed command change of the motor during acceleration and deceleration. Using S-curve
filter can let the servo motor run more smoothly in response to a sudden speed command change.
Since the speed and acceleration curve are both continuous, in order to avoid the mechanical
resonance and noise may occur due to a sudden speed command (differentiation of acceleration), using
S-curve filter not only can improve the performance when servo motor accelerate or decelerate but also
can make the motor run more smoothly. S-curve filter parameters include P1-34 Acceleration Time
(TACC), P1-35 Deceleration Time (TDEC) and Accel /Decel S-curve (TSL), and the users can use these
three parameters to improve the motor performance during acceleration, deceleration and operation.
ASDA-B series servo drives also support the time calculation of completing speed command. T (ms) is
the operation (running) time. S (rpm) is absolute speed command, i.e. the absolute value (the result)
after starting speed subtracts the final speed.

Speed

Acceleration Deceleration

Rated Speed

v Time (ms)

TDEC  TSL/2

S-curve characteristics and Time relationship

Relevant parameters:

m TACC Acceleration Time Communication Addr.: 0122H

Default: 200 Related Section:
Applicable Control Mode: S P1-35, P1-36, Section 6.3.3
Unit: ms

Range: 1 ~ 20000

Revision 10/15/2006, 2006PDD23000009 6-11



Chapter 6 Control Modes of Operation | ASDA-B Series

6-12

It is used to determine the acceleration time to accelerate from 0 to its rated rotation speed.
(When P1-36 is set to 0: Accel/Decel function is disabled, i.e. P1-34, P1-35 is disabled)

TDEC Deceleration Time Communication Addr.: 0123H
Default: 200 Related Section:

Applicable Control Mode: S P1-34, P1-36, Section 6.3.3
Unit: ms

Range: 1 ~ 20000

It is used to determine the deceleration time to decelerate from its rated rotation speed to 0.
(When P1-36 is set to 0: Accel/Decel function is disabled, i.e. P1-34, P1-35 is disabled)

TSL Accel /Decel S-curve Communication Addr.: 0124H
Default: 0 Related Section:

Applicable Control Mode: S P1-34, P1-35, Section 6.3.3
Unit: ms

Range: 0 ~ 10000 (0: Disabled)
This parameter is used to make the motor run more smoothly when startup and windup.

Using this parameter can improve the motor running stability.

Time
L1 (ms)

|
I
|
|
|
|
|
I
|
1
1

TSL/2  TACC T‘SL/2 TSL/2  TDEC  TSL/2
TSL: P1-36, Accel /Decel S-curve
TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
Total acceleration time = TACC + TSL
Total deceleration time = TDEC + TSL

ImmiINOTE

1) If the setting value of parameter P1-36 is set to 0, it indicates Accel / Decel S-curve function
is disabled and the command is just By-Pass.
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ASDA-B series servo drives also provide Analog Speed Command S-curve Filter for the smoothing in

response to a sudden analog input signal.

Speed (rpm)

3000

-3000

Analog speed command

Motor Torque

/

—

T T T T
1 \7\ 3 ¢

0

X

N

Time (sec)

The analog speed command S-curve filter is for the smoothing of analog input signal and its function is

the same as the S-curve filter. The speed and acceleration curve of analog speed command S-curve

filter are both continuous. The above figure shows the curve of analog speed command S-curve filter

and the users can see the ramp of speed command is different during acceleration and deceleration.

Also, the users can see the difference of input command tracking and can adjust time setting by using

parameter P1-34, P1-35, P1-36 to improve the actual motor performance according to actual condition.

Analog Speed Command Low-pass Filter

Analog Speed Command Low-pass Filter is used to eliminate high frequency response and electrical

interference from an analog speed command and it is also with smoothing function.

Relevant parameters:

SFLT

Accel /| Decel Smooth Constant of Analog Speed
Command (Low-pass Filter)

Communication Addr.: 0106H

Default: 0

Applicable Control Mode: S

Unit: ms

Range: 0 ~ 1000 (0: Disabled)

ImmiINOTE

Related Section:

Section 6.3.3

1) If the setting value of parameter P1-06 is set to 0, it indicates the function of this parameter

is disabled and the command is just By-Pass.

Target Speed
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6.3.4 Analog Speed Input Scaling

The analog voltage between V_REF and GND determines the motor speed command. Using with

parameter P1-40 (Max. Analog Speed Command) can adjust the speed control ramp and its range.

5000rpm [~ 3
/1 The speed control ramp is
i determined by parameter P1-40
3000rpm  f---omoee-fonoy
10 -5 g
1 s ! i
Py 5 10  Analog Input Voltage (V)
Vo -3000rpm
S — -5000rpm
Relevant parameters:
P1-40A N[« Max. Analog Speed Command / Limit Communication Addr.: 0128H
Default: rated speed Related Section:
Applicable Control Mode: S/T Section 6.3.4, P1-55

Unit: rpm
Range: 0 ~ 5000

In Speed mode, this parameter is used to set the speed at the maximum input voltage (10V) of
the analog speed command.

In Torque mode, this parameter is used to set the speed at the maximum input voltage (10V) of
the analog speed limit.

For example, in speed mode, if P1-40 is set to 3000 and the input voltage is 10V, it indicates that
the speed command is 3000rpm. If P1-40 is set to 3000, but the input voltage is changed to 5V,
then the speed command is changed to 1500rpm.

Speed command / limit = Input voltage x setting/10
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6.3.5 Timing Chart of Speed Control Mode

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

S2 (P1-09) —

External analog - AN /

voltage or zero (0)

4__________________

1
1
1
T
|
|
|
1
. !
1 |
A v

OFF ON OFF ON

SPDO

OFF | oN

External I/O signal SPD1 *

SON | ON

ImmiINOTE

1) OFF indicates normally open and ON indicates normally closed.

2) When speed control mode is Sz, the speed command S1=0; when speed control mode is S, the

speed command S1 is external analog voltage input (Please refer to P1-01).

3) After Servo ON, the users can select command according to the state of SPD0~1.

6.3.6 Speed Loop Gain Adjustment

The function and structure of speed control mode is shown as the Figure 6.14 below:

Speed Control Block Diagram

e e e e = =

: . Feed Forward Systeminertia J
Differentiator Gain P2-07 (1+P1-37)*JM

Filter P2-49 | Speed Estimator|<

+ . [
Proportional + I bt
~ R >
BEL I Q| Gain P2-04 p i ST
- + [
1 v ! \ 4
I I
| Integrator Switching _T 22_27 \ | J_load /J_motor b
| | Rate P2-05 ! P1-37 b
I
I
! Proportional ! Do
: Gain P2-04 | % 1 : v o
| , o | Motor | Lo
\ Gain Switching | Inertia JM 1o
| = Control Selection I .
! P2-27 : Torque b
. Current | Torque constant| Command '
! Command reciprocal 1/KT -
! e i
! I
I
: Low-pass :
! I
! I
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There are two turning modes of gain adjustment: Manual and Auto modes. The gain of ASDA-B series

servo drives can be adjusted by using any one of two tuning modes.

B Manual Mode: User-defined loop gain adjustment. When using this mode, all auto and aukxiliary

function will be disabled.

B Auto Mode: Continuous adjustment of loop gains according to measured inertia automatically.

In Auto mode, if the users change the setting value of P2-31, the setting value of the parameters listed

in the Table 6.4 and 6.5 will also be changed.

Pl Structure (P2-32)

6-16

Low-pass
Stiffness | Speed Loop | Proportional | Proportional |Speed Integral Fcl;lfnrsl-;nr:f External Anti-
Setting | Responsive- | Position Loop | Speed Loop |Compensation (Resonance Interference
P2-31 ness (Hz) Gain P2-00 Gain P2-04 P2-06 Suppression) Gain P2-26
P2-25
0 10 10 62 10 125 0
1 5 15 94 15 83 0
2 20 20 125 20 62 0
3 25 25 157 25 50 0
4 30 30 188 30 41 0
5 35 35 219 35 35 0
6 45 45 282 45 27 0
7 55 55 345 55 22 0
8 65 65 408 65 19 0
9 80 80 502 80 15 0
A 100 100 628 100 12 0
B 120 120 753 120 10 0
C 145 145 911 145 8 0
D 170 170 1068 170 7 0
E 205 205 1288 205 6 0
F 250 250 1570 250 5 0
Table 6.D
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PDFF Structure (P2-32)

The mode of gain adjustment can be selected by parameter P2-32:

ooy | Postion ooy | foupass |
Stiffness |Speed Loop | oporiona Feed |Proportional pee xterna
Settin - Position F Integral Constant Anti-
g |Responsive- ) orward | Speed Loop .
P2-31 ness (Hz) Loop Gain | xain (%) | Gain P2-04 Compensation| (Resonance | Interference
: P2-00 P2-06 Suppression)| Gain P2-26
P2-02
P2-25
0 10 15 50 62 10 166 10
1 5 23 50 94 15 111 15
2 20 31 50 125 20 83 20
3 25 39 50 157 25 66 25
4 30 47 50 188 30 55 30
5 35 54 50 219 35 47 35
6 45 70 50 282 45 37 45
7 55 86 50 345 55 30 55
8 65 102 50 408 65 25 65
9 80 125 50 502 80 20 80
A 100 157 50 628 100 16 100
B 120 188 50 753 120 13 120
C 145 227 50 911 145 11 145
D 170 267 50 1068 170 9 170
E 205 322 50 1288 205 8 205
F 250 392 50 1570 250 6 250
Table 6.E

AUT2

Tuning Mode Selection

Communication Addr.: 0220H

Default: 0

Applicable Control Mode: P/S/T

Unit: N/A

Range: 0 ~ 12

Settings:

0

P22 = 3|22 & (U |2

—L» Tuning Mode

Control Loop Structure

e Tuning Mode Settings:

0: Manual mode

Revision 10/15/2006, 2006PDD23000009

Related Section:

Section 6.3.6, P2-31
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1: AutoMode (Continuous adjustment)
The ratio of Load Inertia to servo motor inertia can be continuously adjusted.
The level of stiffness and responsiveness are adjusted by parameter P2-31.
2: AutoMode (The ratio of Load Inertia to servo motor inertia is fixed)
The ratio of Load Inertia to servo motor inertia is set by parameter P1-37.

The level of stiffness and responsiveness are adjusted by parameter P2-31.

e Control Loop Structure Settings:

0: PDFF Control. PDFF : Pseudo-Derivative Feedback and Feedforward

1: Pl Control. PI: Proportional - Integral control

Explanation of Auto-tuning:

1.

When switching mode #1 to #2 or #0, the system will save the measured load inertia value
automatically and memorized in P1-37 and related gain parameters.

In AutoMode #1, the system will save the measured load inertia value every 30 minutes
automatically and memorized in P1-37.

In AutoMode #2, if the setting value of P2-31 changes, the related gain parameters will also
change. However, the setting value of P1-37 will retain its value.

When switching mode #2 to #0, it indicates the setting of P1-37 and all settings of related
gain parameters will be returned to original setting value in #0 manual mode.

No matter in Manual mode #0 or in AutoMode #2, the users should enter the appropriate
load inertia value in P1-37.

If the users use the servo on-line auto-tuning function of ASDA-B software (Tools > Servo
Tuning = On-line Auto tuning), it will save the measured load inertia value and memorized in
P1-37 and related gain parameters.

Manual Mode

When-Tuning Mode Settings of P2-32 is set to 0, the users can define the proportional speed loop gain

(P2-04), speed integral gain (P2-06) feed forward gain (P2-07) and ratio of load inertia to servo motor

Inertia (1-37). Please refer to the following description:

B Proportional gain: Adjust this gain can increase the position loop responsiveness.

B Integral gain: Adjust this gain can enhance the low-frequency stiffness of speed loop and

eliminate the steady error. Also, reduce the value of phase margin. Over high integral gain will

result in the unstable servo system.

B Feed forward gain: Adjust this gain can decrease the phase delay error

ImmpINOTE

1) Before adjusting the gain manually, ensure to set P1-37 in advance. If the setting value of P1-37 is
quite different than the actual load inertia ratio, the responsiveness that represented by P2-04 has
no meaning.
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Relevant parameters:

P1 - 37

GDR Ratio of Load Inertia to Servo Motor Inertia Communication Addr.: 0125H
Default: 10 Related Section:

Applicable Control Mode: P/S/T P2-31, P2-32, Section 6.3.6
Unit: 0.1times

Range: 0 ~ 2000

Ratio of load inertia to servo motor inertia: (J_load /J_motor)

KVP Proportional Speed Loop Gain Communication Addr.: 0204H
Default: 300 Related Section:

Applicable Control Mode: P/S Section 6.3.6, P2-27

Unit: rad/s

Range: 0 ~ 4095
Settings:

This parameter is used to set the speed loop gain. When the value of proportional speed loop
gain is increased, it can expedite speed loop response. However, if the setting value is over high,
it may generate vibration or noise. In AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &

6.E in Chapter 6).
(1+P1-37/10)
(A+JLamy 1H?

Speed Loop Responsiveness fv =(KVP)X[ JM: Motor inertia
2T JL: Load inertia
P1-37:0.1 times
When the setting value of P1-37(no matter itis a measured value or set by
the users) is equal to the actual ratio of load inertia to servo motor inertia,

then the actual responsiveness will be equal to: fy = E\T/CPHZ

For example, assume that the desired speed loop responsiveness is 60 Hz =>

KVP (P2-04, Proportional Speed Loop Gain) = 2xnx60 = 376 rad/s

KVI Speed Integral Compensation Communication Addr.: 0206H
Default: 50 Related Section:

Applicable Control Mode: P/S Section 6.3.6

Unit: rad/s

Range: 0 ~ 1023

Settings:

This parameter is used to set the integral time of speed loop. When the value of speed integral
compensation is increased, it can improve the speed response ability and decrease the speed
control deviation. However, if the setting value is over high, it may generate vibration or noise. In
AutoMode, the value of this parameter will be changed in accordance with the setting value of
parameter P2-31 automatically (Please refer Table 6.D & 6.E in Chapter 6).
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P2 -07 JESidc Speed Feed Forward Gain

Communication Addr.: 0207H

Default: 0

Applicable Control Mode: S
Unit: %

Range: 0 ~ 100

Settings:

Related Section:

Section 6.3.6

This parameter is used to set the feed forward gain when executing speed control command.

When using speed smooth command, increase gain can improve speed track deviation.

When not using speed smooth command, decrease gain can improve the resonance condition of

mechanical system.

In theory, stepping response can be used to explain proportional gain (KVP), integral gain (KVI) and

feed forward gain (SFG). Now we use frequency area and time area respectively to explain the logic.

6-20

Frequency Domain

STEP 1: Set the value of KVI=0, the value of
KVF=0 and adjust the value of KVP.

Gain

Yy

KVP

>

§ Frequency

>
»

Frequency

KVP

Phase

STEP 2 : Fix the value of KVP and adjust the
value of KVI.

Gain

KVI

v

Frequency

>
»

Frequency
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STEP 3 : Select the value of KVI, if the value of
phase margin is too small, re-adjust

Gain 4

the value of KVP again to obtain the

value, 45deg of phase margin.

>
>

Frequency

>
>

Frequency

e Y S

Phase v

Time Domain

Speed

A

When the value of KVP is greater, the value of the

responsiveness is also greater and the raising time

is shorter.

However, when the value of phase margin is over low,
itis not helpful to steady error.

But it is helpful to dynamic tracking error.

» Time

When the value of KVl is greater, the value of
low-frequency gain is also greater and the value
of steady error is nearly zero (0).

However, the value of phase margin will reduce
quite substantially.

Itis helpful to steady error. But it is not helpful to

dynamic tracking error.

» Time
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Speed
A When the value of SFG is nearly to 1and

the forward compensation is more complete,
SFG then the value of dynamic tracking error will
become very small. However, when the value

of SFGis too great, it may cause vibration.

» Time

Auto Mode (Continuous adjustment))

When Tuning Mode Settings of P2-32 is set to 1, the ratio of Load Inertia to servo motor inertia can be
continuously adjusted. This Auto Mode provides continuous adjustment of loop gains according to
measured inertia automatically. It is suitable when the load inertia is fixed or the load inertia change is
small and is not suitable for wide range of load inertia change. The period of adjustment time is different
depending on the acceleration and deceleration of servo motor. To change the stiffness and
responsiveness, please use parameter P2-31.

Motor Speed

A

/AW a W a

Inertia Measurement
A

Auto Mode (The ratio of Load Inertia to servo motor inertia is fixed)

When Tuning Mode Settings of P2-32 is changed from 1 to 2, the measured load inertia value will be
saved and memorized in P1-37 automatically. Otherwise, the users should set the ratio of load inertia to
servo motor inertia via parameter P1-37 in advance. To change the stiffness and responsiveness,

please use parameter P2-31.
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6.3.7 Resonance Suppression

The resonance of mechanical system may occur due to excessive system stiffness or frequency

response. However, this kind of resonance condition can be improved, suppressed, even can be

eliminated by using low-pass filter (parameter P2-25) and notch filter (parameter P2-23, P2-24) without

changing control parameter.

Torque Control
—» | Block Diagram
P1-40

Speed Control
Block Diagram

—e

Control Mode
Selection P1-01

Resonance Suppression Block Diagram

Low-pass Notch Filter
Filter P1-06 P2-23, P2-24

L e e o e e e e e e e o
Relevant parameters:
m NCF Notch Filter (Resonance Suppression) Communication Addr.: 0217H
Default: 1000 Related Section:
Applicable Control Mode: P/S/T Section 6.3.7, P2-24

Unit: Hz

Range: 50 ~ 1000

Settings:

This parameter is used to set resonance frequency of mechanical system. It can be used to

suppress the resonance of mechanical system. If P2-24 is set to 0, this parameter is disabled.
Gain (db)

Frequency (Hz)
P2-23
m DPH :‘;:::n';':: ’;t:::‘r’:::i:n':;ate Communication Addr.: 0218H
Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 6.3.7, P2-23
Unit: dB
Unit: Hz
Range: 0 ~ 32
Settings:
0: Disabled

Revision 10/15/2006, 2006PDD23000009
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m NLP :‘::::::;i';erT;rmezs?::)Sta"t Communication Addr.: 0219H
Default: 20 Related Section:
Applicable Control Mode: P/S/T Section 6.3.7, P2-32
Unit: 0.1ms

Range: 0 ~ 10000
Settings:
This parameter is used to set low-pass filter time constant of resonance suppression.

0: Disabled

Use Notch Filter to suppress resonance

Resonance Resonance
Gain X Point Gain i . Gain ¥ is‘;?]ndlfgzsed
f ! Notch Filter k pp
| | |
| — | —_ |
i Low-pass —|_ 0db ) i — : Low-pass
| Frequency Attenuation\ ! i Frequency
! / ¥ Rate P2-24 | /
N S R = R
Resonance \Frequency Resonance Frequency Resonance Frequency
Frequency . Frequency Frequency .
P2-23
Use Low-pass Filter to suppress resonance
Resonance
Resonance . conditions
. ! . A \  Low-pass Filter i ;
Gain Point Gain Attenuation i P Gain ¥  issuppressed
i _|_ 0db Rate -3db i Cut-off Frequency i
| Low-pass 1 +— of Low-pass Filter — I Low-pass
! Frequency I =10000/P2-25Hz i : Frequency
|
| . | , A
Resonance '\'Frequency \ “Frequency Resonance Frequency
Frequency Frequency -

When the low-pass filter (parameter P2-25) is adjusted from 0 to high value, the value of Low-pass
frequency will become smaller (see the Figure 6.19 on page 6-24). The resonant condition is improved
but the frequency response and phase margin will also decrease and the system may become unstable.
Therefore, if the users know the resonance frequency, the users can eliminate the resonance conditions
directly by using notch filter (parameter P2-23, P2-24). Usually, if the resonant frequency can be
recognized, we recommend the users can directly use notch filter (parameter P2-23, P2-24) to eliminate
the resonance. However, if the resonant frequency will drift or drift out of the notch filter range, we

recommend the users not to use notch filter and use low-pass filter to improve resonant conditions.
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6.4 Torque Control Mode

The torque control mode (T or Tz) is usually used on the applications of torque control, such as printing
machine, spinning machine, twister, etc. Delta ASDA-B series servo drive supports two kinds of command
sources in torque control mode. One is external analog signal and the other is internal parameter. The
external analog signal is from external voltage input and it can control the torque of servo motor. The internal

parameters are from P1-12 to P1-14 which are used to be the torque command in torque control mode.
6.4.1 Command Source of Torque Control Mode
Torque command Sources:
1) External analog signal: External analog voltage input, -10V to +10V
2) Internal parameter: P1-12 to P1-14

The command source selection is determined by the DI signal of CN1 connector. Please refer to the
Table 6.F below:

Torque DI signal of CN1

Command Source Content Range
Command TCM1 TCMO

Voltage between T-

- 0 0 Mode T External analog signal REF-GND +-10V
Tz None Torque command is 0 0

T2 0 1 P1-12 +/- 300 %

T3 1 0 Internal parameter P1-13 +/- 300 %

T4 1 1 P1-14 +/- 300 %

Table 6.F
B State of TCMO0~1: O: indicates OFF (Normally Open); 1: indicates ON (Normally Closed)

B When TCMO and TCM1 are both 0 (OFF), if the control mode of operation is Tz, then the
command is 0. Therefore, if the users do not use analog voltage as torque command, the users
can choose Tz mode to operation torque control to avoid the zero point drift problem(N"‘e”of
analog voltage. If the control mode of operation is T, then the command is the analog voltage
between T-REF and GND. The setting range of the input voltage is from -10V to +10V and the

corresponding torque is adjustable (see parameter P1-41).

B When at least one of TCMO and TCM1 is not 0 (OFF), the torque command is internal

parameter. The command is valid (enabled) after either TCMO or TCM1 is changed.

The torque command that is described in this section not only can be taken as torque command in
torque control mode (T or Tz mode) but also can be the torque limit input command in position mode (P

mode) and speed control mode (S or Sz mode).

ImmpINOTE

1) Intorque control mode, if the users want to adjust analog torque input offset value, please refer to
parameter 4-23 for the operation.
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6.4.2 Structure of Torque Control Mode

Basic Structure:
Output Torque

; +
Torque Torque Command | Resonant Suppression Current pontrol
command Processing e Block Diagram »O—>| Block Diagram 2

L%

In the above figure, the toque command processing is used to select the command source of torque
control according to chapter 6.4.1, including max. analog torque command (parameter P1-41) and
smoothing strategy of torque control mode. The current control block diagram is used to manage the
gain parameters of the servo drive and calculate the current input provided to motor instantaneously. As
current control block diagram is too complicated, setting the parameters of current control block diagram

is not allowed. The function and structure of torque command processing is shown as the figure below:
Torque Control Block Diagram

Control Mode Selection:
T mode / Tz mode P1-01

|

Analog A/D Proportional
Command , |Converter Gain P1-41 °
: Internal
I Parameter|__¢ Low-pass —0
| P1-12 | 7 | FilterP1-07 |
. P1-13 T ! T
| P1-14 [ ® |
| TCMO, |
! TCM1 !

e e e = = -

The command source is selected according to the state of TCMO, TCM1 and parameter P1-01 (T or Tz).
Whenever the command signal needs to be more smoothly, we recommend the users to use

proportional gain (scalar) and low-pass filter to adjust torque.
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6.4.3 Smoothing Strategy of Torque Control Mode

Relevant parameters:

P1-07

TFLT

Smooth Constant of Analog Torque Command
(Low-pass Filter)

Communication Addr.: 0107H

Default: 0

Applicable Control Mode: T

Unit: ms

Range: 0 ~ 1000 (0: Disabled)

IEmRINOTE

Related Section:

Section 6.4.3

1) If the setting value of parameter P1-07 is set to 0, it indicates the function of this parameter

is disabled and the command is just By-Pass.

Target Speed

TFLT

6.4.4 Analog Torque Input Scaling

The analog voltage between T_REF and GND controls the motor torque command. Using with

parameter P1-41 can adjust the torque control ramp and its range.

300% [~ 7
ST
100%  |--mmmomme A d
10 -5 S
Torque command 1 1 i
o 5 10
R G -100%
e -300%

Revision 10/15/2006, 2006PDD23000009

he torque control ramp is
etermined by parameter P1-41

Analog Input Voltage (V)
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Relevant parameters:

o [

Max. Analog Torque Command / Limit

Communication Addr.: 0129H

Default: 100

Applicable Control Mode: P/S/T
Unit: %

Range: 0 ~ 300

Related Section:

Section 6.4.4, P1-55

In Torque mode, this parameter is used to set the output torque at maximum input voltage (10V)

of analog torque command.

In Position and Speed mode, this parameter is used to set output torque at maximum input

voltage (10V) of analog torque limit

For example, in torque mode, if P1-41 is set to 100 and the input voltage is 10V, it indicates that

the torque command is 100% rated torque. If P1-41 is set to 100, but the input voltage is

changed to 5V, then the torque command is changed to 50% rated torque.

Torque command / limit = Input voltage x setting/10 (%)

6.4.5 Timing Chart of Speed Control Mode

T4 (P1-14) |~
Internal speed T3 (P1-13) |-
command

T2 (P1-12) [~

External analog

voltage or zero (0) >T1 =

TCMO . OFF ON OFF ON
External 1/0 signal TCM1 v OFF | ON
SON ON
Figure 6.25

ImmpiNOTE

1) OFF indicates normally open and ON indicates normally closed.

2) When torque control mode is Tz, the torque command T1=0; when torque control mode is T, the

speed command T1 is external analog voltage input (Please refer to P1-01).

3) After Servo ON, the users can select command according to the state of TCM0~1.
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6.5 Control Modes Selection

Except signal control mode operation, ASDA-B series AC drive also provide S-P, S-T, T-P these three

multiple modes for the users to select.
1) Speed / Position mode selection: S-P
2) Speed/ Torque mode selection: S-T

3) Torque / Position mode selection: T-P

Mode Name Code Description
S-P 06  Either S or P control mode can be selected via the Digital Inputs (DI)
Dual Mode S-T 10  Either S or T control mode can be selected via the Digital Inputs (DI)
T-P 07  Either T or P control mode can be selected via the Digital Inputs (DI)
Table 6.G

Sz and Tz mode selection is not provided. In order to avoid using too much DI inputs, we recommend that
the users can use external analog signal as input command in speed and torque mode to reduce the use of
Dl inputs (SPD0~1 or TCMO0~1).

Please refer to table 3.B and table 3.C in section 3.3.2 to see the default pin number of DI/DO signal.

6.5.1 Speed / Position Control Mode Selection
S-P Mode:

The command source of S-P mode is from external input pulse. The speed command can be the
external analog voltage or internal parameters (P1-09 to P1-11). The speed and position mode

switching is controlled by the S-P signal.

The timing chart of speed / position control mode selection is shown as the figure below:

S-P
ON | OFF | ON
E‘;peed source is determined
Counting Pulse Stop Counting Pulse Counting Pulse
Position Mode ! Speed Mode | Position Mode

In position mode (when S-P is ON), the motor will start to count pulse and operate following the external
pulse command. When switching to the speed mode (when S-P is OFF), it will stop counting pulse even
if the pulse command is continuously sent out. The speed command is determined by SPD0~1 and the
motor will rotate following the command. After S-P is ON again, it will immediately return to position

mode.
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6.5.2 Speed / Torque Control Mode Selection
S-T Mode:

The speed command can be the external analog voltage or internal parameters (P1-09 to P1-11) and
SPDO0~1 is used to select speed command. The same as speed command, the torque command can be
the external analog voltage or internal parameters (P1-12 to P1-14) and TCMO0~1 is used to select

torque command. The speed and torque mode switching is controlled by the S-T signal.

The timing chart of speed / torque control mode selection is shown as the figure below:

S-T
ON | OFF | ON
Speed source is determined !
NOT CARE >< ! by SPDO~1 ! NOT CARE
Torque source is determined >:< >< Toltque source is determined
by TCMO~1 | NOT CARE . by TCMO~1
Torque Mode : Speed Mode ’ Torque Mode

In torque mode (when S-T is ON), torque command is selected by TCMO~1. When switching to the
speed mode (when S-T is OFF), the speed command is selected by SPD0~1, and then the motor will
immediately rotate following the command. After S-T is ON again, it will immediately return to torque

mode.

6.5.3 Torque / Position Control Mode Selection
T-P Mode:

The command source of T-P mode is from external input pulse. The torque command can be the
external analog voltage or internal parameters (P1-12 to P1-14). The torque and position mode

switching is controlled by the T-P signal.

The timing chart of speed / position control mode selection is shown as the figure below:

T-P
ON | OFF | ON
T;orque source is determined
NOT CARE | by TCMO~1 | NOT CARE
Counting Pulse ' Stop Counting Pulse ' Counting Pulse

Position Mode Torque Mode Position Mode

In position mode (when T-P is ON), the motor will start to count pulse and operate following the external
pulse command. When switching to the torque mode (when T-P is OFF), it will stop counting pulse even
if the pulse command is continuously sent out. The torque command is determined by TCMO~1 and the
motor will rotate following the command. After T-P is ON again, it will immediately return to position

mode.
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6.6 Others

6.6.1 Speed Limit

The max. servo motor speed can be limited by using parameter P1-55 no matter in position, speed or

torque control mode.

The command source of speed limit command is the same as speed command. It can be the external
analog voltage but also can be internal parameters (P1-09 to P1-11). For more information of speed

command source, please refer to chapter 6.3.1.

The speed limit only can be used in torque mode (T mode) to limit the servo motor speed. When the
torque command is the external analog voltage, there should be surplus DI signal that can be treated as
SPDO0~1 and be used to select speed limit command (internal parameter). If there is not enough DI
signal, the external voltage input can be used as speed limit command. When the Disable / Enable

Speed Limit Function Settings in parameter P1-02 is set to 1, the speed limit function is activated.

The timing chart of speed limit is shown as the figure below:

Disable / Enable Speed Limit Function

Disable / Enable Speed Limit Function >ctings in parameter P1-02is setto 1

Settings in parameter P1-02 is setto 0

SPDO~1 INVALID SPDO~1 VALID

Command Source Selection of Speed Limit

6.6.2 Torque Limit

The command source of torque limit command is the same as torque command. It can be the external
analog voltage but also can be internal parameters (P1-12 to P1-14). For more information of torque

command source, please refer to chapter 6.4.1.

The torque limit only can be used in position mode (P mode) and speed mode (S mode) to limit the
output torque of servo motor. When the position command is the external pulse and speed command is
the external analog voltage, there should be surplus DI signal that can be treated as TCM0~1 used to
select torque limit command (internal parameter). If there is not enough DI signal, the external voltage
input can be used as torque limit command. When the Disable / Enable Torque Limit Function Settings

in parameter P1-02 is set to 1, the torque limit function is activated.

The timing chart of torque limit is shown as the figure below:

Disable / Enable Torque Limit Function

Disable / Enable Torque Limit Function Settings in parameter P1-02is set to 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 Regenerative Resistor

m Built-in Regenerative Resistor

When the output torque of servo motor in reverse direction of motor rotation speed, it indicates that

there is a regenerative power returned from the load to the servo drive

. This power will be transmitted

into the capacitance of DC Bus and result in rising voltage. When the voltage has risen to some high

voltage, the servo system need to dissipate the extra energy by using a regenerative resistor. ASDA-B

series servo drive provides a built-in regenerative resistor and the users also can connect to external

regenerative resistor if more regenerative capacity is needed.

The following table 6.H shows the specifications of the servo drive’s built-in regenerative resistor and

the amount of regenerative power (average value) that it can process.

Built-in Regenerative Resistor Specifications

Servo Drive Resistance (Ohm) Capacity (Watt)

Regenerative Power
processed by built-in

Min. Allowable

(kW) (parameter P1-52) (parameter P1-53) regenerative resistor (Watt) *' Resistance (Ohm)
0.2 No built-in regenerative resistor - 40

04 No built-in regenerative resistor - 20

0.75 40 60 30 20

1.0 40 60 30 20

2.0 40 60 30 10

*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.
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Table 6.H

When the regenerative power exceeds the processing capacity of the servo drive, install an external

regenerative resistor. Please pay close attention on the following notes when using a regenerative

resistor.

1.

correctly.

Make sure that the settings of resistance (parameter P1-52) and capacity (parameter P1-53) is set

When the users want to install an external regenerative resistor, ensure that its resistance value is

the same as the resistance of built-in regenerative resistor. If combining multiple small-capacity

regenerative resistors in parallel to increase the regenerative resistor capacity, make sure that the

resistance value of the regenerative resistor should comply with the specifications listed in the

above table.

In general, when the amount of regenerative power (average value) that can be processed is used

at or below the rated load ratio, the resistance temperature will increase to 120°C or higher (on

condition that when the regeneration continuously occurred). For safety reasons, forced air cooling

is good way that can be used to reduce the temperature of the regenerative resistors. We also

recommend the users to use the regenerative resistors with thermal switches. As for the load

characteristics of the regenerative resistors, please check with the manufacturer.
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m External Regenerative Resistor

When using external regenerative resistor, connect it to P and C, and make sure the circuit between P
and D is open. We recommend the users should use the external regenerative resistor that the
resistance value following the above table 6.H. We ignore the dissipative power of IGBT in order to let
the users easily calculate the capacity of regenerative resistor. In the following sections, we will describe
Regenerative Power Calculation Method and Simple Calculation Method for calculating the regenerative

power capacity of external regenerative resistors.

m Regenerative Power Calculation Method

(1) Without Load

When there is no external load torque, if the servo motor repeats operation, the returned regenerative
power generated when braking will transmitted into the capacitance of DC bus. After the capacitance

voltage exceeds some high value, regenerative resistor can dissipate the remained regenerative power.

Use the table and procedure described below to calculate the regenerative power.

Servo Drive Rotor Inertia Regenerative power from empty load Max. regenerative power
(kW) J (kg.m?) 3000rpm to stop Eo (joule) of capacitance Ec(joule)
0.2 0.18E-4 0.89 4.5

0.4 (60 frame) 0.28E-4 1.38 6.22

0.4 (80 frame) 0.74E-4 3.66 6.22

0.75 1.14E-4 5.36 11.07

1.0 2.65E-4 13.1 13.5

2.0 4.45E-4 22.0 22.5

Table 6.1
Eo=J * wr’/182 (joule) , Wr : rpm

If the load inertia is N x motor inertia, the regenerative power will be (N+1) x EOQ when servo motor
brakes from 3000rpm to 0. Then, the regenerative resistor can dissipate: (N+1) xEO - Ec (joule). If the
time of repeat operation cycle is T sec, then the regenerative power =2 x (N+1)xEO0-Ec)/T. The

calculating procedure is as follows:

Step Procedure Equation and Setting Method

1 Set the capacity of regenerative

. . Change the value of P1-53 to maximum
resistor to the maximum

2 Set the operation cycle T Input by the users

3 Set motor speed wr Input by the users or read via P0-02 Drive State Display
4 Set load/motor inertia ratio N Input by the users or read via P0-02 Drive State Display
5 Calculate the max. regenerative Eo= J * wr¥/182

power Eo

6 Set the regenerative power Ec that

can be absorbed Refer to the table 6.1 above

Calculate the required regenerative

power capacity 2X (N+1) XEo—Ec) /T

Table 6.J
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For example:

If we use 750W servo drive, the time of repeat operation cycle is T = 0.4 sec, max. motor speed is
3000rpm, the load inertia = 4 x motor inertia, then the necessary the power of regenerative resistor = 2
x ((4+1) x 5.36 — 11.07) / 0.75 = 41.9W. If the calculation result is smaller than regenerative power, we
recommend the users to use the built-in 60W regenerative resistor. Usually the built-in regenerative
resistor provided by ASDA-B series can meet the requirement of general application when the external

load inertia is not excessive.

The users can see when the capacity of regenerative resistor is too small, the accumulated power will
be larger and the temperature will also increase. The fault, ALEO5 may occur if the temperature is over

high. The following Figure 6.31 shows the actual operation of regenerative resistor.
(2) With Load

When there is an external load torque, servo motor is in reverse rotation when external load greater
than motor torque. Servo motor is usually in forward rotation and the motor torque output direction is the
same as the rotation direction. However, there is still some special condition. If the motor output torque
is in the reverse direction of rotation, the servo motor is also in the reverse direction of rotation. The
external power is input into the servo drive through servo motor. The Figure 6.31 below is an example.
The users can see the motor is in forward rotation at constant speed when a sudden external load

torque change and great power is transmitted to regenerative resistor rapidly.

A

Motor Rotation Speed

External Load Torque

v

ey Nl

A Motor Output Torque
Reverse Forward | Reverse | Forward
Rotation Rotation Rotation Rotation
Figure 6.31

External load torque in reverse direction: TL* Wr  TL : External load torque

For the safety, we strongly recommend the users should select the proper resistance value according to
the load.
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For example:

When external load torque is a +70% rated torque and rotation speed reaches 3000 rpm, if using 400W
servo drive (rated torque: 1.27Nt-m), then the users need to connect a external regenerative resistor

which power is 2 x (0.7 x 1.27) x (3000 x 2 x 11/ 60) = 560W, 40Q).

m Simple Calculation Method

The users can select the adequate regenerative resistors according to the allowable frequency required
by actual operation and the allowable frequency when the servo motor run without load. The allowable
frequency when the servo motor run without load is the maximum frequency that can be operated during
continuous operation when servo motor accelerate from Orpm to rated speed and decelerate from rated
speed down to Orpm. The allowable frequencies when the servo motor run without load are summarized

in the following table.

Allowable frequency when the servo motor run without load (times/min)

Servo Motor Models 200W 400W 750W 1.0kW 2.0kw
02 04 07 10 20
ECMA Series - - 319 137 82
Table 6.K

When the servo motor run with load, the allowable frequencies will change according to the changes of

the load inertia and rotation speed. Use the following equation to calculate the allowable frequency.

2
Allowable frequency when servo motor run without load x( Rated speed ) times

Allowable frequency = o Operating speed min.

m = load/motor inertia ratio

The users can select the adequate regenerative resistors according to the allowable frequencies by

referring to the table below:

Allowable ECMA Series
Frequency 200W 400W (F804) 750W 1.0kW 2.0kW
(times/min) 02 04 07 10 20
BR400W040 - 3279 2128 925 )
BR1KOW020 ] - - 2312 1363
Table 6.L
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6.6.4 Electromagnetic Brake

When the servo drive is operating, if the digital output BRKR is set to Off, it indicates the
electromagnetic brake is disabled and motor is stop running and locked. If the digital output BRKR is set

to ON, it indicates electromagnetic brake is enabled and motor can run freely.

There are two parameters that affect the electromagnetic brake. One is parameter P1-42 (MBT1) and
the other is parameter P1-43 (MBT2). The users can use these two parameters to set the On and Off
delay time of electromagnetic brake. The electromagnetic brake is usually used in perpendicular axis (Z-
axis) direction to reduce the large energy generated from servo motor. Using electromagnetic brake can
avoid the load may slip since there is no motor holding torque when power is off. Without using
electromagnetic brake may reduce the life of servo motor. To avoid malfunction, the electromagnetic

brake should be activated after servo system is off (Servo Off).

If the users desire to control electromagnetic brake via external controller, not by the servo drive, the
users must execute the function of electromagnetic brake during the period of time when servo motor is
braking. The braking strength of motor and electromagnetic brake must be in the same direction when
servo motor is braking. Then, the servo drive will operate normally. However, the servo drive may
generate larger current during acceleration or at constant speed and it may the cause of overload (servo
fault).

Timing chart for using servo motor with electromagnetic brake:

1. When the setting value of P1-43 is greater than or equal to 0 (zero)

ON
SON OFF OFF
(Digital Input) | |
; ON |
BRKR OFF | 5 OFF
(Digital Output) i e
MBT1 MBT2
(P1-42) (P1-43)

When SERVO OFF (when DI SON is not activated), the BRKR output goes Off (electromagnetic
brake is locked) after the delay time set by P1-43 is reached.

2. When the setting value of P1-43 is greater than or equal to 0 (zero)

1
1
I

MBT1(P1-42)

ON
SON
(Digital Input) OFF . OFF
ON |
SON !
(Digital Output) OFF i ! o
i i 14_
| on MBT2(P1-43)
BRKR |
(Digital Output) -—OFF | OFF
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When SERVO OFF (when DI SON is not activated), if the BRKR output goes Off

(electromagnetic brake is locked), the servo motor goes Off after the delay time set by P1-43 is

reached.

Electromagnetic Brake Wiring Diagram

RST
‘L) ‘L) (£)1MCCB
I Noise filter ASDA-B
=] N ECMA
I R u
s || s \Y Motor
| T W
1MC @
BRAKE CN1 PE
+ZW ) BRKR
—I: Brake
D GND CN2
BRAKE
AC DC
24V
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7.1 Definition

There are following five groups for drive parameters:

Group 0: Monitor parameter (example: PO-xx)
Group 1: Basic parameter (example: P1-xx)
Group 2: Extension parameter (example: P2-xx)
Group 3: Communication parameter (example: P3-xx)
Group 4: Diagnosis parameter (example: P4-xx)

There is following one group for keypad parameters:

Group 8: Keypad parameter (example: P8-xx)

Abbreviation of control modes:

P : Position control mode
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) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on), such
as P1-01.

() Parameter setting values are not retained when power is off.
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7.2 Parameters Summary

7.2.1 Parameters List by Group

Group 0: P0-xx

Monitor Parameters

Control
Parameter | Name Function Default Unit Mode

P|S | T

P0-00% VER | Firmware Version Fszftﬁ(r)];y NA | O| O] O

P0-01% ALE Drive Fault Code N/A NA | O | O] O

P0-02 STS Drive Status 0 NA | O] OO
P0-03 Reserved

P0O-04 CM1 Status Monitor 1 0 NA | O] OO

P0-05 CM2 Status Monitor 2 0 NA | O] OO

P0-06 CM3 Status Monitor 3 0 NA | O] OO
PO0-07 Reserved
P0-08 Reserved

P0-09% SVSTS | Servo Output Status Display N/A NA | O] O | O

Explanation of symbols (marked after parameter)

(%) Read-only register.

) Parameter cannot be set when Servo On (when the servo drive is enabled).

) Parameter is effective only after the servo drive is restarted (after switching power off and on).
) Parameter setting values are not retained when power is off.
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Control
Parameter | Name Function Default | Unit Mode
S| T
P1-00A PTT External Pulse Input Type 2 N/A
pulse
P1-01@ CTL Control Mode and Output Direction 0 Rpm O | O
N.M
P1-02A PSTL | Speed and Torque Limit 0 N/A (O N®)
P1-03 AOUT | Pulse Output Polarity Setting 0 N/A O| O
P1-04 Reserved
P1-05 Reserved
Accel / Decel Smooth Constant of
P1-06 SFLT | Analog Speed Command (Low-pass 0 ms O
Filter)
P1-07 TELT Smooth Constant of Anglog Torque 0 ms o
Command (Low-pass Filter)
P1-08 PELT Smooth Con_stant of Position Command 0 10ms
(Low-pass Filter)
P1-09 1st ~ 3rd Speed Command
SPD1~3 P 100 ~ 300 | rpm (O NGO)
~P1-11 1st ~ 3rd Speed Limit
- 1st ~ 3rd Torque Command
P1-12 TQ1~3 d 100 % O| O
~P1-14 1st ~ 3rd Torque Limit
P1-15A GR4 I(EI\IIGZ(;tmmC Gear Ratio (2nd Numerator) 1 pulse
P1-16
- P1-31 Reserved
P1-32 LSTP | Motor Stop Mode Selection 0 N/A (O N®)
P1-33 Reserved
P1-34 TACC | Acceleration Time 200 ms O
P1-35 TDEC | Deceleration Time 200 ms O
P1-36 TSL Accel / Decel S-curve 0 ms O
P1-37 GDR Ratic_) of Load Inertia to Servo Motor 10 .0.1 ol o
Inertia times
P1-38 ZSPD | Zero Speed Range Setting 10 rem OO0
P1-39 SSPD | Target Rotation Speed 3000 rem (O N®)
P1-40A VCM Max. Analog Speed Command / Limit rated speed | rpm (O N®)
P1-41A TCM | Max. Analog Torque Command / Limit 100 % O | O
P1.42 MBT1 On Delay Time of Electromagnetic 100 ms ol o
Brake
P1-43 MBT2 OFF Delay Time of Electromagnetic 100 ms ol o
Brake
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Basic Parameters

Control
Parameter | Name Function Default Unit Mode
P|S | T
P1-44A GR1 I(El\ller;tromc Gear Ratio (1st Numerator) 1 pulse | O
P1-454A GR2 Electronic Gear Ratio (Denominator) 1 pulse | O
P1-46 A GR3 Encoder Output Pulse Number 2500 pulse | O | O | O
P1-47
~ P1-51 Reserved
P1-52 RES1 | Regenerative Resistor Value 40 Ohm | O | O | O
P1-53 RES2 | Regenerative Resistor Capacity 60 Watt | O | O | O
P1-54 PER Positioning Completed Width 100 pulse | O
P1-55 MSPD | Maximum Speed Limit rated speed| rpm | O | O | O

Explanation of symbols (marked after parameter)
(%)  Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).
(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Group 2: P2-xx

Extension Parameters

Control
Parameter | Name Function Default | Unit Mode
P|S | T
P2-00 KPP Proportional Position Loop Gain 50 rad/s | O
P2-01 PPR Position Loop Gain Switching Rate 100 % O
P2-02 PFG Position Feed Forward Gain 0 % ©)
P2.03 PFF g(r)nncl)vc;trlzj%oaniitant of Position Feed 5 ms | O
P2-04 KVP Proportional Speed Loop Gain 300 radis | O | O
P2-05 SPR Speed Loop Gain Switching Rate 100 % O] O
P2-06 KVI Speed Integral Compensation 50 radis | O | O
P2-07 SFG Speed Feed Forward Gain 0 % O
P2-08H PCTL | Special Factory Setting 0 NA | O| O | O
P2-09 DRT Bounce Filter 2 2ms | O | O | O
P2-10 DI1 Digital Input Terminal 1 (DI1) 101 NA | O] OO
P2-11 DI2 Digital Input Terminal 2 (DI12) 102 NA | O] OO
P2-12 DI3 Digital Input Terminal 3 (DI3) 104 NA | O] OO
P2-13 Dl4 Digital Input Terminal 4 (D14) 22 NA | O] OO
P2-14 DI5 Digital Input Terminal 5 (DI5) 23 NA | O] OO
P2-15 DI6 Digital Input Terminal 6 (DI6) 21 NA | O] OO
~P|32;$7 Reserved
P2-18 DO1 Digital Output Terminal 1 (DO1) 101 NA | O|O|O
P2-19 DO2 | Digital Output Terminal 2 (DO2) 103 NA | O|O|O
P2-20 DO3 Digital Output Terminal 3 (DO3) 7 NNA | O | O | O
~P§2?21 5 Reserved
P2-23 NCF Notch Filter (Resonance Suppression) 1000 Hz OO |O
220 | opn | e Tler Atemeton e BEIRRE
P2-25 NLP (Lé’évs'gr?:ﬁc'z'tg;F)T;Tezsci:g:fta”t 20 |oams|O |0 | O
P2-26 DST External Anti-Interference Gain 0 NA | O] OO
pP2-27 GCC | Gain Switching Control Selection 0 NA | O] O
P2-28 GUT | Gain Switching Time Constant 10 10ms | O | O
pulse
P2-29 GPE Gain Switching Condition 10000 Kpps | O | O
rpm
P2-30H INH Auxiliary Function 0 NA | O] O] O
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Extension Parameters

Control
Parameter | Name Function Default Unit Mode
P|S | T

P2-31H AUTA ﬁg\t/z IStiffness and Responsiveness 6 NA lOololo
P2-32A AUT2 | Tuning Mode Selection 0 NA | O] OO

P2-33 Reserved

P2-34 SDEV | Overspeed Warning Condition 5000 rpm O

P2-35 PDEV | Excessive Error Warning Condition 3000 10pls | O

P2-36 OVL Overload Protection Level 100 % 0|0 | 0O

P2-37 OVW | Output Overload Warning Level 50% NNA | O | O | O

P2-38 GBIT | Special Function 0 NA | O] O | O
~P|322?j 3 Reserved

P2-44 ATUR | Motor Rotation Number 2 tumn | O | O | O

P2-45 AFRQ | Motor Rotation Frequency 10 01Hz| O | O | O

P2-46 ATME | Motor Rotation Time 15 sec | O] O] O
P2-47H ASTR | Auto-Tuning Start Function 0 NA | O] O | O

P2-48 CLRT | Pulse Deviation Clear Mode 0 N/A | O

P2-49 SUIT gﬁggﬁiels);genction Filter and Jitter 10 NA | OO

Explanation of symbols (marked after parameter)
()  Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).
(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Group 3: P3-xx

Communication Parameters

Control
Parameter | Name Function Default Unit Mode

P|S | T

P3-00 ADR | Address Setting 1 NA | O] O | O

P3-01 BRT Transmission Speed 3 bps | O | O | O

P3-02 PTL Communication Protocol 0 NA | O | O | O

P3-03 FLT Transmission Fault Treatment 0 NA | O | O | O

P3-04 CWD | Communication Time Out Detection 0 sec | O] O|O
P3-05 Reserved

P3-06H SDI Digital Input Communication Function 0 NA | O] O | O

P3-07 CDT Communication Response Delay Time 0 ms | O|O|O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Group 4: P4-xx

Diagnosis Parameters

Control
Parameter | Name Function Default Unit Mode
P|S | T
P4-00% ASH1 | Fault Record (N) 0 NNA | O | O | O
P4-01% ASH2 | Fault Record (N-1) 0 NA | O] OO
P4-02% ASH3 | Fault Record (N-2) 0 NA | O | OO
P4-03% ASH4 | Fault Record (N-3) 0 NA | O | O] O
P4-04% ASH5 | Fault Record (N-4) 0 NA | O] OO
P4-05 JOG JOG Operation 20 rpom | O | O | O
P4-06 AN FOT Force Output Control 0 NA | O] OO
P4-07H ITST | Multi Function Digital Input N/A NA | O | OO
P4-08 Reserved
P4-09% MOT | Multi Function Digital Output N/A NA | O | O] O
P4-10 A CEN | Adjustment Function 0 NA | O] O] O
P4-11 SOF1 | Analog Speed Input Drift Adjustment 1 szttlfg NA |O|O|O
P4-12 SOF2 | Analog Speed Input Drift Adjustment 2 szttlfg NA |O|O|O
P4-13 TOF1 | Analog Torque Drift Adjustment 1 ';2‘;;?3 NA |O|O|O
P4-14 Reserved
P4-15 COF1 Current Detector Drift Adjustment (V1 Fact.ory NA lOololo
phase) setting
P4-16 COF?2 Current Detector Drift Adjustment (V2 Fact.ory NA lOololo
phase) setting
P4-17 COF3 Current Detector Drift Adjustment (W1 Fact.ory NA lOololo
phase) setting
P4-18 COF4 Current Detector Drift Adjustment (W2 Fact.ory NA lOololo
phase) setting
P4-19 TIGB | IGBT NTC Calibration Factory | ya o] o | o
setting
P4-20 Reserved
P4-21 Reserved
P4-22 SAO Analog Speed Input Offset 0 mV O
P4-23 TAO Analog Torque Input Offset 0 mV O

Explanation of symbols (marked after parameter)
(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).
(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Control
Parameter | Name Function Default Unit Mode
P|S|T
P8-00% KVER | Keypad Firmware Version ZZ%?\;Y NA | O] O | O
P8-01 KFUN gZﬁipnagd Communication and Reset 1 NA lOololo
P8-02 Reserved
P8-03 Reserved
P8-04 Reserved
P8-05 KADR | Address Setting (Drive) 255 NA | O] OO
P8-06 KBRT | Transmission Speed (Keypad) 1 bps | O | O | O
P8-07 KPTL | Communication Protocol (Keypad) 0 NA | O] O] O
P8-08 KCMM | Communication Selection (Keypad) 0 NA | O] OO
P8-09 KTST | Keypad Hardware Testing 0 NA | O] O | O
P8-10 KBLT | LCD Backlight Display 0 NA | O|O|O
P8-11 KCLR | Memory Block Clear 0 NA | O] OO
P8-12 KRNO Z\I/I?egm?)/ Block Position Number 0 NA lololo
P8-13% KBLO | Status of Memory Block (ROMXx) 0 NA | O] O | O
P8-14% KBL1 fgronl\v/\lli;e Version of Memory Block 0 NA lOololo

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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7.2.2 Parameters List by Function

Monitor and General Use

Control
Parameter | Name Function Default Unit Mode

P|S | T

P0-00% VER | Firmware Version ZZ%?\;Y NNA | O|O|O
PO-01% ALE Drive Fault Code N/A NA | O | O] O
P0-02 STS Drive Status 0 NA | O] O | O
P0-04 CM1 Status Monitor 1 0 NA | O] O | O
P0-05 CM2 Status Monitor 2 0 NA | O] OO
P0-06 CM3 Status Monitor 3 0 NA | O] OO
P1-03 AOUT | Pulse Output Polarity Setting 0 NA | O] O | O

Smooth Filter and Resonance Suppression

Control
Parameter | Name Function Default Unit Mode
P|S T

Accel / Decel Smooth Constant of

P1-06 SFLT | Analog Speed Command (Low-pass 0 ms O
Filter)

P1-07 TELT Smooth Constant of Anglog Torque 0 ms o
Command (Low-pass Filter)

P1-08 PELT Smooth Con_stant of Position Command 0 1oms | O
(Low-pass Filter)

P1-34 TACC | Acceleration Time 200 ms O

P1-35 TDEC | Deceleration Time 200 ms O

P1-36 TSL Accel / Decel S-curve 0 ms O

P2-23 NCF Notch Filter (Resonance Suppression) 1000 Hz O|]0O0|0O

P2-24 DPH Notch Filter Attenuatio_n Rate 0 dB ololo
(Resonance Suppression)

P2.25 NLP Low-pass Filter Time C_)onstant 20 0oims| Ol o | o
(Resonance Suppression)

P2-49 SUIT Speed De_tectlon Filter and Jitter 10 NA O] o
Suppression

Explanation of symbols (marked after parameter)

*) Read-only register.

) Parameter cannot be set when Servo On (when the servo drive is enabled).

) Parameter is effective only after the servo drive is restarted (after switching power off and on).
) Parameter setting values are not retained when power is off.
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Gain and Switch

Control
Parameter | Name Function Default Unit Mode
P|S|T
P2-00 KPP Proportional Position Loop Gain 50 rad/s | O
P2-01 PPR Position Loop Gain Switching Rate 100 % ©)
P2-02 PFG Position Feed Forward Gain 0 % O
P2-03 PFFE Egnn?vc;tg%oaqﬁtant of Position Feed 5 ms o
P2-04 KVP Proportional Speed Loop Gain 300 rad/s | O | O
P2-05 SPR Speed Loop Gain Switching Rate 100 % O] O
P2-06 KVI Speed Integral Compensation 50 rad/s | O | O
P2-07 SFG Speed Feed Forward Gain 0 % O
P2-26 DST External Anti-Interference Gain 0 NA | O] OO
pP2-27 GCC | Gain Switching Control Selection 0 NA | O] O
P2-28 GUT | Gain Switching Time Constant 10 10ms | O | O
pulse
P2-29 GPE Gain Switching Condition 10000 Kpps | O | O
rpm
P2-31H AUTA ﬁ:\’jZIStiffness and Responsiveness 6 NA lololo
P2-32A AUT2 | Tuning Mode Selection 0 NA | O] OO

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.

Revision 10/15/2006, 2006PDD23000009 7-11



Chapter 7 Servo Parameters | ASDA-B Series

Position Control

Control
Parameter | Name Function Default Unit Mode
P|S|T
pulse
P1-01@ CTL Control Mode and Output Direction 0 rpm | O | O | O
N.M
P1-02A PSTL | Speed and Torque Limit 0 NA | O] O | O
P1-55 MSPD | Maximum Speed Limit rated speed| rpm | O | O | O
P1-12 -
TQ1 ~ 3 | 1st ~ 3rd Torque Limit 100 % O|O | O
~P1-14
P1-46 A GR3 Encoder Output Pulse Number 2500 pulse | O | O | O
External pulse control command (P mode)
P1-00A PTT External Pulse Input Type 2 - O
P1-41A TCM Max. Analog Torque Limit 100 % OO0
P1-44 A GR1 (E’\Iﬁc;tronic Gear Ratio (1st Numerator) 1 pulse | O
P1-45A GR2 Electronic Gear Ratio (Denominator) 1 pulse | O
P1-15A GRA4 :Er\lleg;tronic Gear Ratio (2nd Numerator) 1 pulse | O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.

7-12 Revision 10/15/2006, 2006PDD23000009



Chapter 7 Servo Parameters | ASDA-B Series

Speed Control

Control
Parameter | Name Function Default Unit Mode
P|S|T
pulse
P1-01@ CTL Control Mode and Output Direction 0 rpm | O | O | O
N.M
P1-02A PSTL | Speed and Torque Limit 0 NA | O] O] O
P1-46 A GR3 Encoder Output Pulse Number 2500 pulse | O | O | O
P1-55 MSPD | Maximum Speed Limit rated speed| rpm | O | O | O
P1-09
- P1-11 SPD1 ~ 3| 1st ~ 3rd Speed Command 100 ~300 rom (O NGO
P1-12 -
TQ1 ~ 3 | 1st ~ 3rd Torque Limit 100 % OO0 |0
~P1-14
P1-40 A VCM Max. Analog Speed Command rated speed | rpm @)
P1-41A TCM Max. Analog Torque Limit 100 % OO

Torque Control

Control
Parameter | Name Function Default Unit Mode
P|S|T
pulse
P1-01@ CTL Control Mode and Output Direction 0 rom | O | O | O
N.M
P1-02A PSTL | Speed and Torque Limit 0 NA | O] O] O
P1-55 MSPD | Maximum Speed Limit rated speed| rom | O | O | O
P1-09 -
P11 SPD1 ~ 3| 1st ~ 3rd Speed Limit 100~300 rem (O IN®)
P1-12
- P1-14 TQ1 ~ 3 | 1st ~ 3rd Torque Command 100 % O]0 |0
P1-40A VCM Max. Analog Speed Limit rated speed | rpm ©)
P1-41A TCM Max. Analog Torque Command 100 % O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Digital I/0 and relative input output setting

Digital 1/0

Control
Parameter | Name Function Default | Unit Mode

P|S | T
P2-09 DRT Bounce Filter 2 2ms | O | O | O
P2-10 DI1 Digital Input Terminal 1 (DI1) 101 NA | O | O] O
P2-11 DI2 Digital Input Terminal 2 (DI2) 102 NA | O | O] O
P2-12 DI3 Digital Input Terminal 3 (DI3) 104 NA | O] OO
P2-13 Dl4 Digital Input Terminal 4 (DI4) 22 NA | O | O] O
P2-14 DI5 Digital Input Terminal 5 (DI5) 23 NNA | O] O | O
P2-15 DI6 Digital Input Terminal 6 (DI6) 21 NA | O | O] O
P2-18 DO1 Digital Output Terminal 1 (DO1) 101 NA | O | O] O
P2-19 DO2 | Digital Output Terminal 2 (DO2) 103 NA | O | O] O
P2-20 DO3 Digital Output Terminal 3 (DO3) 7 NNA | O | O | O
P1-38 ZSPD | Zero Speed Range Setting 10 rhm | O | O | O
P1-39 SSPD | Target Rotation Speed 3000 rom | O | O | O
P1-42 MBT1 On Delay Time of Electromagnetic 100 ms ololo

Brake

P1-43 MBT2 (é)rFaieDelay Time of Electromagnetic 100 ms ololo
P1-54 PER Positioning Completed Width 100 pulse | O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Communication

Control
Parameter | Name Function Default | Unit Mode

P|S | T

P3-00 ADR | Address Setting 1 NA | O | O | O
P3-01 BRT | Transmission Speed 3 bps | O | O | O
P3-02 PTL Communication Protocol 0 NNA | O | O | O
P3-03 FLT Transmission Fault Treatment 0 NNA | O | O | O
P3-04 CWD | Communication Time Out Detection 0 sec | O] O] O
P3-061H SDI Digital Input Communication Function 0 NA | O] O | O
P3-07 CDT Communication Response Delay Time 0 ms | O|O|O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Diagnosis Parameters

Control
Parameter | Name Function Default | Unit Mode

P|S | T

P4-00% ASH1 | Fault Record (N) 0 NA | O | O | O

P4-01% ASH2 | Fault Record (N-1) 0 NA | O | O] O

P4-02% ASH3 | Fault Record (N-2) 0 NA | O | O | O

P4-03% ASH4 | Fault Record (N-3) 0 NA | O | OO

P4-045% ASH5 | Fault Record (N-4) 0 NA | O | O | O

P4-05 JOG JOG Operation 20 rpm | O | O | O

P4-06 AN FOT Force Output Control 0 NA | O] O | O

P4-07H ITST | Multi Function Digital Input N/A NNA | O | O | O

P4-09% MOT | Multi Function Digital Output N/A NA | O| OO

P4-10 A CEN | Adjustment Function 0 NA | O] OO

P4-11 SOF1 | Analog Speed Input Drift Adjustment 1 ZZ‘t;ttl‘r)];y NA |O|O|O

P4-12 SOF2 | Analog Speed Input Drift Adjustment 2 Fgﬁ?};y NA |O|O|O

P4-13 TOF1 | Analog Torque Drift Adjustment 1 ';thtl‘:g NA |O|O|O

P4-15 COF1 Current Detector Drift Adjustment (V1 Fact.ory NA lOololo
phase) setting

P4-16 COF2 Current Detector Drift Adjustment (V2 Fact.ory NA lOlo|o
phase) setting

P4-17 COF3 Current Detector Drift Adjustment (W1 Fact.ory NA lOolol|o
phase) setting

P4-18 COF4 Current Detector Drift Adjustment (W2 Fact.ory NA lOlo]|o
phase) setting

P4-19 TIGB | IGBT NTC Calibration Factoy | ya o] o | o
setting

P4-22 SAO Analog Speed Input Offset 0 mV O
P4-23 TAO Analog Torque Input Offset 0 mV O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.
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Control
Parameter | Name Function Default Unit Mode
P|S|T
P1-32 LSTP | Motor Stop Mode Selection 0 N/A | O O
P1-37 GDR Ezt'jt?aof Load Inertia to Servo Motor 10 ti(r)n.;s ololo
P1-52 RES1 | Regenerative Resistor Value 40 Ohm | O | O | O
P1-53 RES2 | Regenerative Resistor Capacity 60 Watt | O | O | O
P2-08 PCTL | Special Factory Setting 0 NNA | O | O | O
P2-30H INH Auxiliary Function 0 NA | O| O] O
P2-34 SDEV | Overspeed Warning Condition 5000 rom O
P2-35 PDEV | Excessive Error Warning Condition 3000 10pls | O
P2-36 OVL Overload Protection Level 100 % O NONNG)
pP2-37 OVW | Output Overload Warning Level 50% NA | O] O | O
P2-38 GBIT | Special Function 0 NA | O] O | O

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(m Parameter setting values are not retained when power is off.

Revision 10/15/2006, 2006PDD23000009 7-17



Chapter 7 Servo Parameters | ASDA-B Series

Keypad Parameters

Control
Parameter | Name Function Default | Unit Mode

P|S|T

P8-00% | KVER | Keypad Firmware Version szttl‘r’g NA |O|O|O

P8-01 KFUN Keypad Communication and Reset 1 NA lololo
Setting

P8-05 KADR | Address Setting (Drive) 255 NA | O] OO

P8-06 KBRT | Transmission Speed (Keypad) 1 bps | O | O | O

P8-07 KPTL | Communication Protocol (Keypad) 0 NA | O] O] O

P8-08 KCMM | Communication Selection (Keypad) 0 NA | O] O] O

P8-09 KTST | Keypad Hardware Testing 0 NA | O] OO

P8-10 KBLT | LCD Backlight Display 0 NA | O | OO

P8-11 KCLR | Memory Block Clear 0 NA | O] OO

P8-12 KRNO Memory Block Position Number 0 NA lololo
(ROMx)

P8-13% KBLO | Status of Memory Block (ROMx) 0 NA | O] OO

) Firmware Version of Memory Block
P8-145% KBL1 (ROMX) 0 NA | O | O] O

Explanation of symbols (marked after parameter)

()

(A)
(@)
()

7-18

Read-only register.

Parameter cannot be set when Servo On (when the servo drive is enabled).

Parameter is effective only after the servo drive is restarted (after switching power off and on).
Parameter setting values are not retained when power is off.
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7.3 Detailed Parameter Listings

Group 0: P0-xx Monitor Parameters

PO - 00% R\ Firmware Version

Communication Addr.: 0000H

Default: Factory setting
Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Related Section: N/A

PO - 015 QM= Drive Fault Code

Communication Addr.: 0001H

Default: Factory setting

Applicable Control Mode: P/S/T

Unit: N/A

Range: 1 ~ 20

Settings:

: Overcurrent (Note 1)

: Overvoltage (Note 2)

: Undervoltage (Note 2)

: Z Pulse shift (Note 3)

: Regeneration error (Note 1)

: Overload (Note 1)

: Overspeed (Note 1)

: Abnormal pulse control command (Note 1)
: Excessive deviation (Note 1)

: Serial communication error (Note 2)

: Encoder error (Position detector fault) (Note 3)
: Adjustment error (Note 1)

: Emergency stop (Note 2)

: Reverse (CWL) limit error (Note 2)

: Forward (CCWL) limit error (Note 2)

: IGBT temperature error (Note 2)

: Memory error (Note 4)

: Serial communication time out (Note 2)

: Motor type error (Note 2)

e W B O RN G CN G CEED BN ER M M EE DN

: Input power phase loss (Note 2)
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ImmPINOTE

7-20

1)
2)

3)

4)

When this fault occurs, users can use ARST signal to clear the fault message.

This fault can be cleared automatically when users eliminate the error source. Using ARST

signal can not clear this fault message.

This fault can not be cleared even if users eliminate the error source. Users must restart the

servo drive (after switching power off and on) and then the fault can be cleared.

When this fault occurs, it indicates the internal EEPROM may be damaged and using ARST

signal can not clear this fault message.

The fault display shown on PC-Based communication software and Keypad:

Settings:

1

© 0o N o o »~ W DN

N ) A ama  m  Aama A  ama A A -
o © 0o N o o A WO N = O

: Overcurrent

: Overvoltage

: Undervoltage

: Z Pulse shift

: Regeneration error

: Overload

: Overspeed

: Abnormal pulse control command

: Excessive deviation

: Serial communication error

: Encoder error (Position detector fault)
: Adjustment error

: Emergency stop

: Reverse (CWL) limit error

: Forward (CCWL) limit error

: IGBT temperature error

: Memory error

: Serial communication time out

: Motor type error

: Input power phase loss
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m STS Drive Status Communication Addr.: 0002H

Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 4.3.5
Unit: N/A

Range: 0 ~ 15

Settings:

0 : Motor feedback pulse number [pulse]

—_

: Motor feedback rotation number [rev]

: Pulse counts of pulse command [pulse]

: Rotation number of pulse command [rev]
: Position error counts [pulse]

: Input frequency of pulse command [kHz]
: Motor rotation speed [rpm]

: Speed input command [volt]

: Speed input command [rpm]

© 00 N O o b~ W N

: Torque input command [volt]

10 : Torque input command [Nt-M]

11 : Average load [%]

12 : Peak load [%]

13 : Main circuit voltage [volt]

14 : Ratio of load inertia to Motor inertia [time]

15 : IGBT Temperature of power supply module [°C]

m Reserved Communication Addr.: 0003H
PO -04 Q&K Status Monitor 1 Communication Addr.: 0004H
Default: 0 Related Section:
Applicable Control Mode: P/S/T P0-02
Unit: N/A

Range: Write: 0 ~ 15, Read: N/A

Select the desired drive status through communication setting or the keypad (please refer to PO-
02). The drive status can be read from the communication address of this parameter via
communication port.

For example:

Set P0-04 to 1 and then all consequent reads of P0-04 will return the motor feedback rotation
number in turn.
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PO - 06

PO - 07
PO - 08

PO - 09%

7-22

CM2 Status Monitor 2

Communication Addr.: 0005H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 15

See P0-04 for explanation.

Related Section:

P0-02

CM3 Status Monitor 3

Communication Addr.: 0006H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 15

See P0-04 for explanation.

Related Section:

P0-02

Reserved

Communication Addr.: 0007H

Reserved

Communication Addr.: 0008H

SVSTS |Servo Output Status Display

Communication Addr.: 0009H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Settings:

Bit0: SRDY (Servo ready)

Bit1: SON (Servo On)

Bit2: ZSPD (Zero speed)

Bit3: TSPD (Speed reached)

Bit4: TPOS (Positioning completed)
Bit5: TQL (Reached torques limits)
Bit6: OLW (Overload warning)

Bit7: ALRM (Servo alarm output)
Bit8: BRKR (Electromagnetic brake)
Bit9~15 : Reserved

Related Section:

Table 7.B
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PTT

External Pulse Input Type

Communication Addr.: 0100H

Default: 2

Applicable Control Mode: P

Unit: N/A

Range: 0 ~ 142

Settings:

21l = || 0) & [P}
2

L» Pulse type

——» Reserved

— > Logic type

L———» Notused

e Pulse type

Related Section:
Section 3.3.3, Section 3.6.1,
Section 6.2.1

0: AB phase pulse (4x)
1: CW + CCW pulse

2: Pulse + Direction
Other setting: Reversed

Input pulse interface

Max. input pulse frequency

Line driver 500kpps
Open collector 200kpps
e Logic type
0=Positive Logic 1=Negative Logic
Pulse Type

Forward Reverse Forward Reverse
AB phase puise ww_ﬂm w—/iLm_n

I LT LI L
CW + GCW puise X LT AL
Pulse + Direction — ] i

|

CTL

P1-01@

Control Mode and Output Direction

Communication Addr.: 0101H

Default: 0
Applicable Control Mode: P/S/T
Unit: pulse (P mode), rpm (S mode), N.M (T mode)

Range: 0 ~ 110

Revision 10/15/2006, 2006PDD23000009

Related Section:

P mode: See Section 6.2.1

S, Sz mode: See Section 6.3.1
T, Tz mode: See Section 6.4.1
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Settings:

P11 = 015 |G|k
0

L» Control Mode

Torque Output Direction

e Control Mode Settings: e Torque Output Direction Settings:
P S T Sz | Tz 0 1
00 A
02 A Forward ‘) F’)
03 A cow oW
04 A
05 A
Reverse ‘)
06 A A
07 | A A c cow
10 A A

P: Position control mode (command from external signal)

S: Speed control mode (external command / internal command)
T: Torque control mode (external command / internal command)
Sz: Zero speed control mode (internal speed command)

Tz: Zero torque control mode (internal torque command)

PSTL Speed and Torque Limit Communication Addr.: 0102H
Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 6.1.1, Section 6.6.2
Unit: N/A Table 7.A
Range: 0 ~ 11
Settings:

P 1{= |02 5 218 17| (L
0

L Disable / Enable Speed Limit Function

Disable / Enable Torque Limit Function

e Disable / Enable Speed Limit Function Settings
0: Disable Speed Limit Function

1: Enable Speed Limit Function (It is valid only in Torque mode)
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The source of speed limit is determined by the speed command (SPD1, SPDO0) of DI signal.

DI Name DI Status Command Source
Not select (Note 1) External analog
00 command
SPD1, SPDO 01 P1-09
10 P1-10
11 P1-11

e Disable / Enable Torque Limit Function Settings

0: Disable Torque Limit Function

1: Enable Torque Limit Function (It is valid only in Position and Speed mode)

The source of torque limit is determined by the torque command (TCM1, TCMO) of DI signal.

DI Name DI Status Command Source
Not select (Note 1) External analog
00 command
TCM1, TCMO 01 P1-09
10 P1-10
11 P1-11

ImmpINOTE

1) Dl signal can be selected by parameter P2-11 to P2-15 and Table 7.A.

AOUT [Pulse Output Polarity Setting

Communication Addr.: 0103H

Default: 0

Applicable Control Mode: P/S/T

Unit: N/A
Range: 0 ~ 1
Settings:

e Pulse Output Polarity Settings (A/B phase deviation from 90 degrees (Quadrature))
0: Forward output

1: Reverser output

Related Section:

P1-46

Reserved

Communication Addr.: 0104H

Reserved

Communication Addr.: 0105H
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Accel / Decel Smooth Constant of Analog Speed

AL Command (Low-pass Filter)

Communication Addr.: 0106H

Default: 0
Applicable Control Mode: S
Unit: ms

Range: 0 ~ 1000 (0: Disabled)

Related Section:
Section 6.3.3

Smooth Constant of Analog Torque Command

=it (Low-pass Filter)

TFLT

Communication Addr.: 0107H

Default: 0
Applicable Control Mode: T
Unit: ms

Range: 0 ~ 1000 (0: Disabled)

Related Section:

Section 6.4.3

Smooth Constant of Position Command (Low-

AR pass Filter)

Communication Addr.: 0108H

Default: 0

Applicable Control Mode: P
Unit: 10ms

Range: 0 ~ 1000 (0: Disabled)

Related Section:

Section 6.2.5

1st Speed Command

SPD1 Communication Addr.: 0109H
1st Speed Limit

Default: 100 Related Section:

Applicable Control Mode: S/T
Unit: rpm

Range: -5000 ~ +5000
Settings:

1st Speed Command

S mode: Section 6.3.5
T mode: P1-02

In Speed mode, this parameter is used to set speed 1 of internal speed command.

1st Speed Limit

In Torque mode, this parameter is used to set speed limit 1 of internal speed command.

2nd Speed Command

SPD2 Communication Addr.: 010AH
2nd Speed Limit

Default: 200 Related Section:

Applicable Control Mode: S/T
Unit: rpm
Range: -5000 ~ +5000

7-26

S mode: Section 6.3.5
T mode: P1-02
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Settings:

2nd Speed Command

In Speed mode, this parameter is used to set speed 2 of internal speed command.
2nd Speed Limit

In Torque mode, this parameter is used to set speed limit 2 of internal speed command.

3rd Speed Command
AR LN SPD3 Communication Addr.: 010BH
3rd Speed Limit

Default: 300 Related Section:
Applicable Control Mode: S/T S mode: Section 6.3.5
Unit: rpm T mode: P1-02

Range: -5000 ~ +5000

Settings:

3rd Speed Command

In Speed mode, this parameter is used to set speed 3 of internal speed command.
3rd Speed Limit

In Torque mode, this parameter is used to set speed limit 3 of internal speed command.

1st Torque Command
TQ1 Communication Addr.: 010CH
1st Torque Limit

Default: 100 Related Section:
Applicable Control Mode: T/ P, S T mode: Section 6.4.5
Unit: % P, S mode: P1-02

Range: -300 ~ +300

Settings:

1st Torque Command

In Torque mode, this parameter is used to set torque 1 of internal torque command.
1st Torque Limit

In Position and Speed mode, this parameter is used to set torque limit 1 of internal torque

command.
2nd Torque Command

TQ2 Communication Addr.: 010DH
2nd Torque Limit

Default: 100 Related Section:

Applicable Control Mode: T/ P, S T mode: Section 6.4.5

Unit: % P, S mode: P1-02

Range: -300 ~ +300
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Settings:

2nd Torque Command

In Torque mode, this parameter is used to set torque 2 of internal torque command.
2nd Torque Limit

In Position and Speed mode, this parameter is used to set torque limit 2 of internal torque

command.
3rd Torque Command

SPD3 Communication Addr.: 010EH
3rd Torque Limit

Default: 100 Related Section:

Applicable Control Mode: T/ P, S T mode: Section 6.4.5

Unit: rpm P, S mode: P1-02

Range: -300 ~ +300

Settings:

3rd Speed Command

In Torque mode, this parameter is used to set torque 3 of internal torque command.
3rd Speed Limit

In Position and Speed mode, this parameter is used to set torque limit 3 of internal torque

command.

GR4 Electronic Gear Ratio (2nd Numerator) (N2) Communication Addr.: 010FH
Default: 1 Related Section:
Applicable Control Mode: P Section 6.2.4, P1-44, P1-45
Unit: pulse DI GNUMO(11) in Table 7.A
Range: 1 ~ 32767
Settings:

The electronic gear numerator value can be set via external DI signal (refer to Table 7.A).
DI Name DI Status Selected Electronic Gear
Not select (Note 1) P1-44, P1-45
GNUMO 0 P1-44, P1-45
1 P1-44, P1-45

ImmiINOTE

1) Dl signal can be selected by parameter P2-10 to P2-15 and Table 7.A. If uses only need to
use one group of electronic gear, it allows users not to select GNUMO.

m Reserved Communication Addr.: 0110H
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Reserved Communication Addr.: 0111H
Reserved Communication Addr.: 0112H
Reserved Communication Addr.: 0113H
Reserved Communication Addr.: 0114H
Reserved Communication Addr.: 0115H
Reserved Communication Addr.: 0116H
Reserved Communication Addr.: 0117H
Reserved Communication Addr.: 0118H
Reserved Communication Addr.: 0119H
Reserved Communication Addr.: 011AH
Reserved Communication Addr.: 011BH
Reserved Communication Addr.: 011CH
Reserved Communication Addr.: 011DH
Reserved Communication Addr.: 011EH
Reserved Communication Addr.: 011FH
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P1-33

7-30

LSTP Motor Stop Mode Selection

Communication Addr.: 0120H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 11

Settings:

P1-32:LSTP
0

—L» Fault Stop Function

Dynamic Brake Activation

This parameter is used to select servo motor stop mode.

o Fault Stop Function Settings:

Related Section: N/A

When a fault occurs (except for CWL, CCWL, EMGS and serial communication error), it is

used to set servo motor stop mode.
0: Stop instantly
1: Decelerate to stop

o Dynamic Brake Activation Settings:

When a fault occurs (except for CWL, CCWL, EMGS and serial communication error), the
servo drive will turn on (Servo On) and then off (Servo Off) automatically.

0: Use dynamic brake when Servo Off (the servo drive is disabled).

1: Allow servo motor to coast to stop when Servo Off (the servo drive is disabled).

Reserved

Communication Addr.: 0121H

TACC Acceleration Time

Communication Addr.: 0122H

Default: 200

Applicable Control Mode: S
Unit: ms

Range: 1 ~ 20000
Settings:

Related Section:

P1-35, P1-36, Section 6.3.3

It is used to determine the acceleration time to accelerate from 0 to its rated rotation speed.
(When P1-36 is set to 0: Accel/Decel function is disabled, i.e. P1-34, P1-35 is disabled)
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TDEC Deceleration Time Communication Addr.: 0123H
Default: 200 Related Section:

Applicable Control Mode: S P1-34, P1-36, Section 6.3.3
Unit: ms

Range: 1 ~ 20000
Settings:

It is used to determine the deceleration time to decelerate from its rated rotation speed to 0.
(When P1-36 is set to 0: Accel/Decel function is disabled, i.e. P1-34, P1-35 is disabled)

TSL Accel /Decel S-curve Communication Addr.: 0124H
Default: 0 Related Section:

Applicable Control Mode: S P1-34, P1-35, Section 6.3.3
Unit: ms

Range: 0 ~ 10000 (0: Disabled)
Settings:
This parameter is used to make the motor run more smoothly when startup and windup.

Using this parameter can improve the motor running stability.

|
I
|
|
|
|
|
I
|
1
1

Time

T . L (ms)

TSL/2  TACC TSL/2 TSL/2  TDEC  TSL/2
TSL: P1-36, Accel /Decel S-curve
TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
Total acceleration time = TACC + TSL
Total deceleration time = TDEC + TSL
GDR Ratio of Load Inertia to Servo Motor Inertia Communication Addr.: 0125H
Default: 10 Related Section:
Applicable Control Mode: P/S/T P2-31, P2-32, Section 6.3.6

Unit: 0.1times
Range: 0 ~ 2000
Settings:

Ratio of load inertia to servo motor inertia: (J_load /J_motor)
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P1-39

P1-40A

7-32

ZSPD Zero Speed Range Setting Communication Addr.: 0126H
Default: 10 Related Section:

Applicable Control Mode: P/S/T DO ZSPD(03) in Table 7.B
Unit: rpm

Range: 0 ~ 200

Settings:

This parameter is used to set output range of zero speed signal (ZSPD).

ZSPD is activated when the drive senses the motor is equal to or below the Zero Speed Range
setting as defined in parameter P1-38.

For Example, at default ZSPD will be activated when the drive detects the motor rotating at
speed at or below 10 rpm. ZSPD will remain activated until the motor speed increases above 10
RPM.

SSPD |Target Rotation Speed Communication Addr.: 0127H
Default: 3000 Related Section:

Applicable Control Mode: P/S/T DO TSPD(04) in Table 7.B
Unit: rpm

Range: 0 ~ 5000
Settings:
When target rotation speed reaches its preset value, digital output (TSPD) is enabled. When the

forward and reverse speed of servo motor is equal and higher than the setting value, the motor
will reach the target rotation speed, and then TSPD signal will output.

TSPD is activated once the drive has detected the motor has reached the Target Rotation Speed
setting as defined in parameter P1-39. TSPD will remain activated until the motor speed drops
below the Target Rotation Speed.

VCM Max. Analog Speed Command / Limit Communication Addr.: 0128H
Default: rated speed Related Section:

Applicable Control Mode: S/T Section 6.3.4, P1-55

Unit: rpm

Range: 0 ~ 5000
Settings:

In Speed mode, this parameter is used to set the speed at the maximum input voltage (10V) of
the analog speed command.

In Torque mode, this parameter is used to set the speed at the maximum input voltage (10V) of
the analog speed limit.

Revision 10/15/2006, 2006PDD23000009



P1-41A

Chapter 7 Servo Parameters | ASDA-B Series

For example, in speed mode, if P1-40 is set to 3000 and the input voltage is 10V, it indicates that
the speed command is 3000rpm. If P1-40 is set to 3000, but the input voltage is changed to 5V,
then the speed command is changed to 1500rpm.

Speed command / limit = Input voltage x setting/10

TCM Max. Analog Torque Command / Limit Communication Addr.: 0129H
Default: 100 Related Section:

Applicable Control Mode: T/ S, P Section 6.4.4, P1-55

Unit: %

Range: 0 ~ 300

Settings:

In Torque mode, this parameter is used to set the output torque at maximum input voltage (10V)
of analog torque command.

In Position and Speed mode, this parameter is used to set output torque at maximum input
voltage (10V) of analog torque limit

For example, in torque mode, if P1-41 is set to 100 and the input voltage is 10V, it indicates that
the torque command is 100% rated torque. If P1-41 is set to 100, but the input voltage is
changed to 5V, then the torque command is changed to 50% rated torque.

Torque command / limit = Input voltage x setting/10 (%)

MBT1 On Delay Time of Electromagnetic Brake Communication Addr.: 012AH
Default: 100 Related Section:

Applicable Control Mode: P/S/T DO BRKR(08) in Table 7.B
Unit: ms P1-43, Section 6.6.4

Range: 0 ~ 1000
Settings:

Used to set the period of time between when the servo drive is On (Servo On) and when
electromagnetic brake output signal (BRKR) is activated.

MBT2 |OFF Delay Time of Electromagnetic Brake Communication Addr.: 012BH
Default: 100 Related Section:

Applicable Control Mode: P/S/T DO BRKR(08) in Table 7.B
Unit: ms P1-42, Section 6.6.4

Range: -1000 ~ 1000
Settings:

Used to set the period of time between when the servo drive is Off (Servo Off) and when
electromagnetic brake output signal (BRKR) is unactivated.
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ImmPINOTE

1) When the setting value of P1-43 is higher than or equal to 0(zero)

ON
SON OFF OFF
(DI Input) : :
| ON |
BRKR OFF | | OFF
(DO Output) Pl Do
> >
MBT1 MBT2
(P1-42) (P1-43)

When Servo Off (the servo motor is disabled), the BRKR output will be Off after the Off delay
time set by P1-43.

2) When the setting value of P1-43 is lower than O(zero)

—
MBT1(P1-42)

ON
SON OFF OFF
(DI Input) :
ON i
SON :
(DO Output)—2FF | | OFF
a i
| MBT2(P1-43)
BRKR | ON
(DO Output) OFF | OFF

When Servo Off (the servo motor is disabled) and the BRKR output is also Off, the servo
drive will be Off after the Off delay time set by P1-43.

m GR1 Electronic Gear Ratio (1st Numerator) (N1) Communication Addr.: 012CH
Default: 1 Related Section:
Applicable Control Mode: P Section 6.2.4, P1-15, P1-45
Unit: pulse DI GNUMO(11) in Table 7.A
Range: 1 ~ 32767
Settings:

The electronic gear numerator value can be set via external DI signal (refer to Table 7.A).
DI Name DI Status Selected Electronic Gear
Not select (Note 1) P1-44, P1-45
GNUMO 0 P1-44, P1-45
1 P1-44, P1-45

I=mPINOTE

1) Dl signal can be selected by parameter P2-10 to P2-15 and Table 7.A. If uses only need to
use one group of electronic gear, it allows users not to select GNUMO.
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GR2 Electronic Gear Ratio (Denominator) Communication Addr.: 012DH
Default: 1 Related Section:

Applicable Control Mode: P Section 6.2.4, P1-15, P1-44
Unit: pulse DI GNUMO(11) in Table 7.A

Range: 1 ~ 32767
Settings:

Please set electronic gear ratio when the servo drive is Off. As the wrong setting can cause
motor to run chaotically (out of control) and it may lead to personnel injury, therefore, ensure to
observe the following rule when setting P1-44, P1-45.

The electronic gear ratio settings:

Position 1: Pulse input f2: Position command
Pulse input command

1

> % N: Numerator, the setting value of P1-15 or P1-44

_e N
f2=11x M M: Denominator, the setting value of P1-45

The electronic gear ratio setting range must be within: 1/50<N/M<200.

GR3 Encoder Output Pulse Number Communication Addr.: 012EH
Default: 2500 Related Section:

Applicable Control Mode: P/S/T P1-03

Unit: pulse

Range: 1 ~ 2500 (0 = By pass)
Settings:
This parameter is used to set the pulse number of encoder outputs.

Encoder output pulse number (A/B phase deviation from 90 degrees (Quadrature))

— _2500ppr. x setting value of P1-46

2500
Reserved Communication Addr.: 012FH
Reserved Communication Addr.: 0130H
Reserved Communication Addr.: 0131H
Reserved Communication Addr.: 0132H
Reserved Communication Addr.: 0133H
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m RES1 Regenerative Resistor Value

Communication Addr.: 0134H

Default: 40

Applicable Control Mode: P/S/T
Unit: Ohm

Range: 10 ~ 750

Related Section:

Section 6.6.3

m RES2 Regenerative Resistor Capacity

Communication Addr.: 0135H

Default: 60

Applicable Control Mode: P/S/T
Unit: Watt

Range: 30 ~ 1000

Related Section:

Section 6.6.3

m PER Positioning Completed Width

Communication Addr.: 0136H

Default: 100

Applicable Control Mode: P
Unit: pulse

Range: 0 ~ 10000
Settings:

Related Section:

DO TPOS(05) in Table 7.B

This parameter is used to set the width of pulse output range in which TPOS (positioning
completed signal) will activate. TPOS will be activated when the position error is below the

setting value of P1-54.

m MSPD |Maximum Speed Limit

Communication Addr.: 0137H

Default: rated speed
Applicable Control Mode: P/S/T
Unit: rpm

Range: 0 ~ Max. speed
Settings:

Related Section:

Section 6.2.6

This parameter is used to set maximum motor speed. The default setting is rated speed.

7-36
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Group 2: P2-xx Extension Parameters

KPP Proportional Position Loop Gain Communication Addr.: 0200H
Default: 50 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-27

Unit: rad/s

Range: 0 ~ 1023

Settings:

This parameter is used to set the position loop gain. It can increase stiffness, expedite position
loop response and reduce position error. However, if the setting value is over high, it may
generate vibration or noise. In AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &
6.E in Chapter 6).

PPR Position Loop Gain Switching Rate Communication Addr.: 0201H
Default: 100 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-27, P2-29
Unit: %

Range: 10 ~ 500
Settings:

This parameter is used to set the position gain switching rate when the gain switching condition
is satisfied. Please refer to P2-27 for gain switching control selection settings and refer to P2-29
for gain switching condition settings.

PFG Position Feed Forward Gain Communication Addr.: 0202H
Default: 0 Related Section:

Applicable Control Mode: P Section 6.2.6, P2-03

Unit: %

Range: 0 ~ 100
This parameter is used to set the feed forward gain when executing position control command.

When using position smooth command, increase gain can improve position track deviation.
When not using position smooth command, decrease gain can improve the resonance condition
of mechanical system. In PDFF control AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &
6.E in Chapter 6).
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m PFF Smooth Constant of Position Feed Forward Gain | Communication Addr.: 0203H

Default: 5 Related Section:
Applicable Control Mode: P Section 6.2.6, P2-02
Unit: ms

Range: 2 ~ 100
Settings:

When using position smooth command, increase gain can improve position track deviation.
When not using position smooth command, decrease gain can improve the resonance condition

of mechanical system.

KVP Proportional Speed Loop Gain Communication Addr.: 0204H
Default: 300 Related Section:

Applicable Control Mode: P/S Section 6.3.6, P2-27

Unit: rad/s

Range: 0 ~ 4095

Settings:

This parameter is used to set the speed loop gain. When the value of proportional speed loop
gain is increased, it can expedite speed loop response. However, if the setting value is over high,
it may generate vibration or noise. In AutoMode, the value of this parameter will be changed in
accordance with the setting value of parameter P2-31 automatically (Please refer Table 6.D &
6.E in Chapter 6).

m SPR Speed Loop Gain Switching Rate Communication Addr.: 0205H
Default: 100 Related Section:
Applicable Control Mode: P/S Section 6.3.6, P2-27, P2-29
Unit: %

Range: 10 ~ 500
Settings:

This parameter is used to set the speed gain switching rate when the gain switching condition is
satisfied. Please refer to P2-27 for gain switching control selection settings and refer to P2-29 for

gain switching condition settings.
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m KVI Speed Integral Compensation Communication Addr.: 0206H
Default: 50 Related Section:
Applicable Control Mode: P/S Section 6.3.6
Unit: rad/s

Range: 0 ~ 1023

Settings:

This parameter is used to set the integral time of speed loop. When the value of speed integral
compensation is increased, it can improve the speed response ability and decrease the speed
control deviation. However, if the setting value is over high, it may generate vibration or noise. In
AutoMode, the value of this parameter will be changed in accordance with the setting value of
parameter P2-31 automatically (Please refer Table 6.D & 6.E in Chapter 6).

SFG Speed Feed Forward Gain Communication Addr.: 0207H
Default: 0 Related Section:

Applicable Control Mode: S Section 6.3.6

Unit: %

Range: 0 ~ 100

Settings:

This parameter is used to set the feed forward gain when executing speed control command.
When using speed smooth command, increase gain can improve speed track deviation.

When not using speed smooth command, decrease gain can improve the resonance condition of

mechanical system.

PCTLC |Special Factory Setting Communication Addr.: 0208H
Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: 0 ~ 32767

This parameter can be used to reset all parameters to their original factory settings and enable

some parameters functions.
Settings:
o Reset parameters settings:

10: Users can reset all parameter values to factory defaults. All parameter values will be
reset after re-power the servo drive.

e Enable parameters functions:
20: If P2-08 is set to 20, then the parameter P4-10 is enabled.
22: If P2-08 is set to 22, then the parameters P4-11~P4-19 are enabled.
26: If P2-08 is set to 26, then the parameter P2-27 is enabled.

Revision 10/15/2006, 2006PDD23000009 7-39



Chapter 7 Servo Parameters | ASDA-B Series

m DRT Bounce Filter Communication Addr.: 0209H

Default: 2 Related Section:
Applicable Control Mode: P/S/T Section 6.3.6
Unit: 2ms

Range: 0 ~ 20

Settings:

For example, if P2-09 is set to 5, the bounce filter time is 5 x 2ms=10ms.
When there are too much vibration or noises around environment, increasing this setting value
(bounce filter time) can improve reliability. However, if the time is too long, it may affect the

response time.

m DI1 Digital Input Terminal 1 (DI1) Communication Addr.: 020AH

Default: 101 Related Section:
Applicable Control Mode: P/S/T Section 3.3.4, Table 7.A
Unit: N/A
Range: 0 ~ 126
Settings:
P12 = 1|05 || []]1

101

—» DI Function

——» DIl Enabled Status
This parameter is used to determine the function and status of DI1.
e DI Function Settings:
For the setting value of P2-10 ~ P2-15, please refer to Table 7.A.
e DI Enabled Status Settings:
0: Normally closed (contact b)
1: Normally open (contact a)

Please re-start the servo drive after parameters have been changed.

m DI2 Digital Input Terminal 2 (DI2) Communication Addr.: 020BH
Default: 102 Related Section:
Applicable Control Mode: P/S/T Section 3.3.4, Table 7.A
Unit: N/A
Range: 0 ~ 126
Settings:

See P2-10 for explanation.
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m DI3 Digital Input Terminal 3 (DI3)

Communication Addr.: 020CH

Default: 104

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 126

Settings:

See P2-10 for explanation.

Related Section:

Section 3.3.4, Table 7.A

m Dl4 Digital Input Terminal 4 (DI4)

Communication Addr.: 020DH

Default: 22

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 126

Settings:

See P2-10 for explanation.

Related Section:
Section 3.3.4, Table 7.A

m DI5 Digital Input Terminal 5 (DI5)

Communication Addr.: 020EH

Default: 23

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 126

Settings:

See P2-10 for explanation.

Related Section:

Section 3.3.4, Table 7.A

m DI6 Digital Input Terminal 6 (DI6)

Communication Addr.: 020EH

Default: 21

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0 ~ 126

Settings:

See P2-10 for explanation.

Related Section:
Section 3.3.4, Table 7.A

Reserved

Communication Addr.: 0210H

AR VEN Reserved

Communication Addr.: 0211H
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m DO1 Digital Output Terminal 1 (DO1) Communication Addr.: 0212H
Default: 101 Related Section:
Applicable Control Mode: P/S/T Section 3.3.4, Table 7.B
Unit: N/A
Range: 0 ~ 110
Settings:
P2-18:DO01
101

—» DO Function

—» DO Enabled Status
This parameter is used to determine the function and status of DO1.
e DO Function Settings:
For the setting value of P2-18 ~ P2-20, please refer to Table 7.B.
e DO Enabled Status Settings:
0: Normally closed (contact b)
1: Normally open (contact a)

Please re-start the servo drive after parameters have been changed.

m DO2 Digital Output Terminal 2 (DO2) Communication Addr.: 0213H
Default: 103 Related Section:
Applicable Control Mode: P/S/T Section 3.3.4, Table 7.B
Unit: N/A
Range: 0 ~ 110
Settings:

See P2-18 for explanation.

DO3 Digital Output Terminal 3 (DO3) Communication Addr.: 0214H
Default: 7 Related Section:

Applicable Control Mode: P/S/T Section 3.3.4, Table 7.B

Unit: N/A

Range: 0 ~ 110

Settings:

See P2-18 for explanation.
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P2 -21 Reserved Communication Addr.: 0215H
m Reserved Communication Addr.: 0216H
m NCF Notch Filter (Resonance Suppression) Communication Addr.: 0217H

Default: 1000

Applicable Control Mode: P/S/T
Unit: Hz

Range: 50 ~ 1000

Settings:

Related Section:

Section 6.3.7, P2-24

This parameter is used to set resonance frequency of mechanical system. It can be used to

suppress the resonance of mechanical system. If P2-24 is set to 0, this parameter is disabled.

Gain (db)

Frequency (Hz)

P2-23

Notch Filter Attenuation Rate
(Resonance Suppression)

Communication Addr.: 0218H

Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 6.3.7, P2-23
Unit: dB
Unit: Hz
Range: 0 ~ 32
Settings:
0: Disabled

m NLP :‘:;f:::;i';eurpggzs?::;ta“t Communication Addr.: 0219H
Default: 20 Related Section:
Applicable Control Mode: P/S/T Section 6.3.7, P2-32
Unit: 0.1ms

Range: 0 ~ 10000
Settings:

This parameter is used to set low-pass filter time constant of resonance suppression.

0: Disabled
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P2 - 27

7-44

DST External Anti-Interference Gain

Communication Addr.: 021AH

Default: 0

Applicable Control Mode: P/S/T

Unit: N/A
Range: 0 ~ 511
Settings:

0: Disabled

Related Section:

Section 6.3.7, P2-32

GCC Gain Switching Control Selection

Communication Addr.: 021BH

Default: 0

Applicable Control Mode: P/S

Unit: N/A
Range: 0 ~ 14
Settings:

P2-27:GCC
0

LP Gain Switching Condition

Gain Switching Control

e Gain Switching Condition Settings:

0: Disabled

Related Section:

P2-01, P2-05, P2-28, P2-29

1: Gain switching DI signal (GAINUP) is On. (see Table 7.A)

2: In position mode, position deviation is higher than the setting value of P2-29.

3: Position command frequency is higher than the setting value of P2-29.

4: Servo motor speed is higher than the setting value of P2-29.

e Gain Switching Control Settings:

0: Gain multiple switching

1: P = PI switching

Setting P mode P, S mode Status
0 P2-00 x 100% P2-04 x 100% Before switching
P2-00 x P2-01 P2-04 x P2-05 After switching
1 P2-06 x 0% Before switching
P2-06 x 100% After switching
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m GUT Gain Switching Time Constant Communication Addr.: 021CH
Default: 10 Related Section:
Applicable Control Mode: P/S P2-27, P2-29
Unit: 10ms

Range: 0 ~ 1000
Settings:
0: Disabled

This parameter is used to set the time constant when switching the smooth gain.

m GPE Gain Switching Condition Communication Addr.: 021DH
Default: 10000 Related Section:
Applicable Control Mode: P/S P2-27, P2-28

Unit: pulse, Kpps, rpm
Range: 0 ~ 30000
Settings:

0: Disabled

This parameter is used to set the value of gain switching condition (pulse error, Kpps, rpm)
selected in P2-27. The setting value will be different depending on the different gain switching
condition.

m INH Auxiliary Function Communication Addr.: 021EH

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T
Unit: N/A

Range: 0~ 5
Settings:
0: Normal operation of Digital Inputs SON, CW, and CCW.

—_

: Force the servo drive to be Servo On (ignore CW and CCW signal)
2: Ignore CW digital input signal

3: Ignore CCW digital input signal

4: Reserved

5: After setting P2-30 to 5, the setting values of all parameters will lost (not remain in memory) at

power-down. When the parameters data are no more needed, using this mode can allows users
not to save parameters data into memory without damaging the EEPROM.

ImmpINOTE

1) Please set P2-30 to 0 during normal operation. The setting value of P2-30 will return to 0
automatically after re-power the servo drive.
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m AUT1 Auto Stiffness and Responsiveness Level Communication Addr.: 021FH
Default: 6 Related Section:
Applicable Control Mode: P/S/T Section 6.3.6, P1-37, P2-32
Unit: N/A
Range: 0~ F
Settings:

This parameter allows user to set the stiffness and responsiveness level automatically.
Users can control the stiffness and responsiveness according to application condition.

When the setting value is higher, the stiffness and responsiveness is higher

Setting Value
of P2-31

0 10 Low Stiffness

15 Low Responsiveness
20
25
30
35
45
55 Medium Stiffness

65 Medium Responsiveness
80
100
120
145
170
205 High Stiffness

250 High Responsiveness

Speed Loop Responsiveness (Hz) Stiffness and Responsiveness

MM O|O0O|W|>P|lo|lo|N|d|a|D|w|[N|—~

I=mPINOTE

1) This parameter is activated by P2-32.

7-46 Revision 10/15/2006, 2006PDD23000009



Chapter 7 Servo Parameters | ASDA-B Series

m AUT2 Tuning Mode Selection Communication Addr.: 0220H
Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 6.3.6, P2-31
Unit: N/A
Range: 0 ~ 12
Settings:

P72 = 3|22 & (AW |72

0

—L» Tuning Mode

Control Loop Structure

e Tuning Mode Settings:

0: Manual mode
1: AutoMode (Continuous adjustment)
The ratio of Load Inertia to servo motor inertia can be continuously adjusted.
The level of stiffness and responsiveness are adjusted by parameter P2-31.
2: AutoMode (The ratio of Load Inertia to servo motor inertia is fixed)
The ratio of Load Inertia to servo motor inertia is set by parameter P1-37.
The level of stiffness and responsiveness are adjusted by parameter P2-31.
Control Loop Structure Settings:
0: PDFF Control. PDFF : Pseudo-Derivative Feedback and Feedforward

1: Pl Control. PI : Proportional - Integral control

Explanation of Auto-tuning:

1.

When switching mode #1 to #2 or #0, the system will save the measured load inertia value
automatically and memorized in P1-37 and related gain parameters.

In AutoMode #1, the system will save the measured load inertia value every 30 minutes
automatically and memorized in P1-37.

In AutoMode #2, if the setting value of P2-31 changes, the related gain parameters will also
change. However, the setting value of P1-37 will retain its value.

When switching mode #2 to #0, it indicates the setting of P1-37 and all settings of related
gain parameters will be returned to original setting value in #0 manual mode.

No matter in Manual mode #0 or in AutoMode #2, the users should enter the appropriate
load inertia value in P1-37.

If the users use the servo dynamic auto-tuning function of ASDA-B software (Tools = Servo
Tuning > Dynamic Auto tuning), it will save the measured load inertia value and memorized
in P1-37 and related gain parameters.
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7-48

Reserved Communication Addr.: 0221H
SDEV |Overspeed Warning Condition Communication Addr.: 0222H
Default: 5000 Related Section:

Applicable Control Mode: S Fault Code 07 in P0-01

Unit: rpm

Range: 1 ~ 6000
Settings:

This parameter is used to set the over speed condition of the drive fault code. (See P0-01)

PDEV |Excessive Error Warning Condition Communication Addr.: 0223H
Default: 3000 Related Section:
Applicable Control Mode: P Fault Code 09 in P0-01

Unit: 10 pulse (10pls)
Range: 1 ~ 30000
Settings:

This parameter is used to set the excessive error condition of the drive fault code. (See P0-01)

OVL Overload Protection Level Communication Addr.: 0224H
Default: 100 Related Section:

Applicable Control Mode: P/S/T Fault Code 06 in P0-01, P2-37
Unit: %

Range: 70 ~ 100

Settings:

100: The overload time will not be extended.

70: The overload time will be extended. The extended overload time is equal to the original
overload time multiply by P2-37/70.

This parameter is used to set the overload protection level that is used to determine the overload
fault condition (ALEOG6). However, when using this parameter, the operating temperature of the
servo motor should be lower, the ventilation should be adequate for heat dissipation or the motor
should be provided with fans to ensure the surface temperature of the motor will not exceed the
specification.

For example, suppose that ECMA-C30807S servo motor is used, the normal current is 200%
and the overload time is 8 seconds, if P2-36 is set to 100% and P2-37 is set 100% also, the
servo fault message, overload (ALE06) will occur when the overload time, 8 x (100%/100%) = 8
seconds has been reached. However, if P2-36 is set to 70% and P2-37 is set to 100%, the servo
fault message, overload (ALEO6) will occur when the overload time, 8 x (100%/70%) = 11.43
seconds has been reached.
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ovw Output Overload Warning Level Communication Addr.: 0225H
Default: 50% Related Section:

Applicable Control Mode: P/S/T P2-36

Unit: N/A DO OLW(09) in Table 7.B

Range: 0 ~ 100%

Settings:

This parameter is used to set the output overload warning level that is used to activate the DO
signal OLW. (See Table 7.B). When the motor has reached the output overload level set by

parameter P2-37, the motor will send a warning to the drive. After the drive has detected the
warning, the DI signal OLW will be activated.

For example, suppose that ECMA-C30807S servo motor is used, when the normal current is
200%, and the overload time is 8 seconds, if P2-36 is set to 100% and P2-37 is set 100% also,
the servo fault message, overload (ALEO6) will be detected and show on the LED display when
the overload time, 8 x (100%/100%) = 8 seconds has been reached. However, if P2-36 is set to
100% and P2-37 is set to 50%, the servo fault message, overload (ALEOQG) will be detected and
show on the LED display when the overload time, 8 x (50%/100%) = 4 seconds has been

reached.

GBIT Special Function Communication Addr.: 0226H
Default: 0 Related Section:

Applicable Control Mode: P/S/T P1-34, P1-35, P1-36

Unit: N/A

Range: OH ~ FFFFH

Settings:

lo Jo]o]o]o [B10o]o o ]o o ]o ]o o o o |o|
Bit0O~Bit9 and Bit11~Bit15: Reserved. Must be set to 0.

Bit10: DI ZCLAMP function selection (The users should set Bit10 to 400H directly.)

When the following conditions are all met, ZCLAMP function will be activated.
Condition1: Speed mode
Condition2: DI ZCLAMP is activated.

Condition3: External analog speed command or internal registers speed command is less than
parameter P1-38.

Bit10 = 0: Locked at the position when ZCLAMP conditions are satisfied.
Bit10 = 1: Speed command is forced to 0 RPM when ZCLAMP conditions are satisfied.
How to select these two functions?

If the users want to use the edge of a D1 signal to stop the motor at the desired position and do
not care the speed deceleration curve, then set Bit10 of P2-38 to 0.

If the users want to eliminate the analog voltage offset to stop the motor at low voltage and they
want to keep the acceleration and deceleration speed curve, then set Bit10 of P2-38 to 1.
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P2 - 41

7-50

Reserved Communication Addr.: 0227H
Reserved Communication Addr.: 0228H
Reserved Communication Addr.: 0229H
Reserved Communication Addr.: 022AH
Reserved Communication Addr.: 022BH

ATUR Motor Rotation Number

Communication Addr.: 022CH

Default: 2

Applicable Control Mode: P/S/T
Unit: turn

Range: 1~ 3

Settings:

Related Section:

P2-45, P2-46, P2-47

This parameter is used to set the motor rotation number when auto-tuning parameters.

AFRQ [Motor Rotation Frequency

Communication Addr.: 022DH

Default: 10

Applicable Control Mode: P/S/T
Unit: 0.1Hz

Range: 1 ~ 100

Settings:

Related Section:

P2-44, P2-46, P2-47

This parameter is used to set the motor rotation frequency when auto-tuning parameters.

ATME Motor Rotation Time

Communication Addr.: 022EH

Default: 15

Applicable Control Mode: P/S/T
Unit: sec

Range: 1 ~ 60

Settings:

Related Section:

P2-44, P2-45, P2-47

This parameter is used to set the motor rotation time when auto-tuning parameters.
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ASTR  [Auto-Tuning Start Function Communication Addr.: 022FH
Default: 0 Related Section:
Applicable Control Mode: P/S/T P2-44, P2-45, P2-46
Unit: N/A
Range: 0 ~ 11
Settings:
P2-47:ASTR
0

—L» Motor Startup Operation

Responsiveness Selection
This parameter is used to set the motor startup operation when auto-tuning parameters.
e Motor Startup Operation Settings:
0: No operation. The motor does not run.
1: Motor startup operation. The motor starts to run.
o Responsiveness Selection Settings:
0: Auto-select the appropriate responsiveness according to the measured load inertia value

1: Select the responsiveness set by parameter P2-31

CCLR |Pulse Deviation Clear Mode Communication Addr.: 0230H
Default: 0 Related Section:

Applicable Control Mode: P DI CCLR(04) in Table 7.A

Unit: N/A

Range: 0 ~ 1

Settings:

When the servo drive is set to CCLR mode, the pulse deviation clear function is enabled.

0: When the input terminal is rising-edge triggered, the position accumulated pulse number will

be cleared.
The position accumulated pulse number
will be cleared when the contact is triggered
atrising-edge.
CCLR

1: After CCLR is activated (ON), the position accumulated pulse number will be cleared
continuously.

The position accumulated pulse number
will be cleared continuously after CCLR
CCLR is activated (ON).

»

Revision 10/15/2006, 2006PDD23000009 7-51



Chapter 7 Servo Parameters | ASDA-B Series

7-52

SJIT Speed Detection Filter and Jitter Suppression

Communication Addr.: 0231H

Default: 10

Applicable Control Mode: P/S
Unit: N/A

Range: 0 ~ 19

Settings:

P2-49:8JIT
10

L Speed Detection Filter Constant

Enable Jitter Suppression Function

o Speed Detection Filter Constant Settings:

Related Section:

Section 6.3.6

Setting Value | Speed Detection Frequency of Low-pass Filter (Hz) Filter Time (ms)
0 500 2.0
1 450 2.2
2 400 2.5
3 350 2.8
4 300 3.3
5 250 4.0
6 200 5.0
7 150 6.6
8 100 10.0
9 80 12.5

e Enable Jitter Suppression Function Settings:
0: Disable Jitter Suppression function

1: Enable Jitter Suppression function
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P3-00 Qraalis

Address Setting

Communication Addr.: 0300H

Default: 1

Applicable Control Mode: P/S/T

Unit: N/A

Range: 1~254

Settings:

Related Section:

Section 3.5.1, Section 8.2

If the AC servo drive is controlled by RS-232/485 communication, each drive (or device) must be

uniquely identified and addressed between 1 and 254. Access to program this number is via

parameter P3-00.

One servo drive only can set one address. If the address is duplicate, there will be a

communication fault.

IEmRINOTE

1) When the address of host (external) controller is set to 0, it is with broadcast function. Then,

the servo drive will receive from host (external) controller only and will not respond to host

(external) controller no matter the address is matching or not.

2) When the address of host (external) controller is set to 255, it is with auto-respond function.

Then, the servo drive will receive from and respond to host (external) controller both no

matter the address is matching or not.

P3-01 B4

Transmission Speed

Communication Addr.: 0301H

Default: 1

Applicable Control Mode: P/S/T

Unit: bps

Range: 0~

Settings:

5

Related Section:

Section 8.2

0: Baud rate 4800 (data transmission speed: bits / second)

—_

: Baud rate 9600 (data transmission speed: bits / second)

: Baud rate 19200 (data transmission speed: bits / second)

: Baud rate 38400 (data transmission speed: bits / second)

2
3
4: Baud rate 57600 (data transmission speed: bits / second)
5

: Baud rate 115200 (data transmission speed: bits / second)

This parameter is used to set the desired transmission speed between the computer and AC

servo drive. Users can set this parameter and control transmission speed to reach the maximum
baud rate of 115200 bps.
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P3 - 02

7-54

PTL Communication Protocol Communication Addr.: 0302H
Default: 0 Related Section:

Applicable Control Mode: P/S/T Section 8.2

Unit: N/A

Range: 0~8

Settings:

0: Modbus ASCII mode, <7,N,2>
1: Modbus ASCII mode, <7,E,1 >
: Modbus ASCII mode, <7,0,1>
: Modbus ASCII mode, <8,N,2 >
: Modbus ASCII mode, <8,E,1>
: Modbus ASCII mode, <8,0,1>
: Modbus RTU mode, <8,N,2>
: Modbus RTU mode, <8,E,1>
: Modbus RTU mode, <8,0,1>

0 N o o B~ W N

This parameter is used to set the communication protocol. The alphanumeric characters

represent the following: 7 or 8 is the number of data bits; N, E or O refer to the parity bit, Non,

Even or Odd; the 1 or 2 is the numbers of stop bits.

FLT Transmission Fault Treatment Communication Addr.: 0303H
Default: 0 Related Section:

Applicable Control Mode: P/S/T Section 8.2

Unit: N/A

Range: 0~1

Settings:

0: Display fault and continue operating

1: Display fault and stop operating

This parameter is used to determine the operating sequence once a communication fault has

been detected. If '1' is selected the drive will stop operating upon detection the communication

fault. The mode of stopping is set by parameter P1-32.

CWD Communication Time Out Detection

Communication Addr.: 0304H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0~20

Related Section:

Section 8.2
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Settings:
0: Disabled

This parameter is used to set the maximum permissible time before detecting a fault due to
communication time out. When this parameter is set to a value over than 0, it indicates this
function is enabled. However, if not communicating with the servo in this period of time, the
servo drive will assume the communication has failed and show the communication error fault

message.
Reserved Communication Addr.: 0305H
SDI Digital Input Communication Function Communication Addr.: 0306H
Default: 0 Related Section:

Applicable Control Mode: P/S/T P4-07, Section 8.2

Unit: N/A

Range: 0~3F

The setting of this parameter determines how the Digital Inputs (DI) accept commands and
signals.

Settings:

If the Digital Input Contact Control parameter for the DI 1 ~ DI 6 is set to "0", command is
external, and via CN1; if it is set to "1" the DI signal is via communication.

The Digital Input Control Contact parameter, P3-06 also works in conjunction with the Multi
Function Digital Input parameter P4-07 which has several functions. Please see section 8.2 for
details.

For example:

When P3-06 is set to 3, it indicates that DI 1 and DI 2 are both ON and they can be controlled
via P4-07. Then, DI 3 ~ DI 6 are activated via external command, i.e. through CN1.

CDT Communication Response Delay Time Communication Addr.: 0307H

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: ms

Range: 0~255

This parameter is used to delay the communication time that servo drive respond to host
controller (external controller).

ImmpINOTE

1) When the communication address of the host (external) controller is set to 255, the
communication response delay time will be 0 (zero) no matter what the setting value of P3-
07 is.
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Group 4: P4-xxDiagnosis Parameters

Dl [ASH1 Fault Record (N)

Communication Addr.: 0400H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Settings:

The latest fault record.

Related Section: N/A

ASH2 Fault Record (N-1)

Communication Addr.: 0401H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Related Section: N/A

CZB V) &l IASH3  |Fault Record (N-2)

Communication Addr.: 0402H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Related Section: N/A

CZENIR) &l IASH4  |Fault Record (N-3)

Communication Addr.: 0403H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

Related Section: N/A

7YY 'l |ASH5 Fault Record (N-4)

Communication Addr.: 0404H

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: N/A

7-56

Related Section: N/A
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m JOG JOG Operation Communication Addr.: 0405H

Default: 20 Related Section:
Applicable Control Mode: P/S/T Section 4.4.3
Unit: rpm

Range: 0~5000

Settings:

JOG operation command:

To perform a JOG Operation via communication command, use communication address 0405H
Enter 0 ~ 4997 for the desired JOG rpm. The setting value will be written into P4-07.

If the setting value exceeds the motor rated speed, this parameter is not be effective and the
motor will stop.

Enter 4998 to JOG in the CCW direction
Enter 4999 to JOG in the CW direction
Enter 5000 to stop the JOG operation

If change the speed during JOG operation, the new setting value is effective only after the servo
drive is restarted (after switching power off and on).

ImmiINOTE

1) If the communication write-in frequency is too high, please set P2-30 to 5.

FOT Force Output Control Communication Addr.: 0406H

Default: 0 Related Section:
Applicable Control Mode: P/S/T Section 4.4.4
Unit: N/A

Range: 0~7

Settings:

0: Disabled

This parameter is used to check if there is any damage DO terminal. This parameter is not
effective when the servo drive is enabled (Servo ON).

When the value of P4-06 is a non-zero value, it indicates this function is enabled.
For example:

When P4-06 is set to 3, it indicates that DI 1 and DI 2 are both ON.

ImmpINOTE

1) When users select P4-06 and press the Set key, the display will show “OP x”. “x” stands for
the parameter range from 0 to 7 (For the example display, refer to Section 4.4.4).
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P4 - 07H

P4 - 08

P4 - 09

7-58

ITST Multi Function Digital Input Communication Addr.: 0407H
Default: 0 Related Section:

Applicable Control Mode: P/S/T P3-06, Section 4.4.5,

Unit: N/A Section 8.2

Range: 0~63

Setiings:

Please see P3-06 and Section 8.2 for setting method.

External Control: Display the status of DI input signal

Communication Control: Read the status of input signal (upon software)
For the status of DI input signal, please refer to P2-10~P2-15.

The contents of P4-07 is "read only" via the drive keypad or the communication software and will
display the state on or off of the six Digital Inputs which have been set in accordance to P3-06.
The least significant bit (Bit 0) stands for Digital Inputs 1 (DI 1) and the most significant bit (Bit5)
stands for Digital Inputs 1 (DI 6).

For example:

If the contents of P4-07 is being read as 3, it indicates that the Digital Inputs 1, 2 are "ON" and
Digital Inputs 3, 4, 5, & 6 are "OFF".

If P3-06 has been set to 1 and the written value of Bit 0 of P4-07 is 1, it indicates the status of DI
1 is “ON”. On the contrary, if the written value of Bit 0 of P4-07 is 0, then the status of DI 1 is
“OFF”.

IERIINOTE|

1) When the written value of Bit is 1, the corresponding DI is activated (ON). When the written
value of Bit is 0, the corresponding Dl is inactivated (OFF).

2) Please pay close attention on the property of Digital Inputs. When the Digital Input is a
contact “a”, if the input signal is ON, it indicates that this is a conductive circuit. When the
Digital Input is a contact “b”, even if the input signal is ON, it indicates that this is a non-
conductive circuit.

Reserved Communication Addr.: 0408H
MOT Multi Function Digital Output Communication Addr.: 0409H
Default: 0 Related Section:

Applicable Control Mode: P/S/T Section 4.4.6

Unit: N/A

Range: 0~7

External Control: Display the status of DO output signal
Communication Control: Read the status of output signal

The status of DO signal, please refer to P2-18~P2-20.
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For example:

If P4-09 is set to 3, it indicates that the Digital Outputs 1, 2 are "ON" and Digital Output 3 is
"OFF".

ImmPINOTE

1) Please pay close attention on the property of Digital Outputs. When the Digital Output is a
contact “a”, if the output signal is ON, it indicates that this is a conductive circuit. When the
Digital Output is a contact “b”, even if the output signal is ON, it indicates that this is a non-
conductive circuit.

CEN Adjustment Function Communication Addr.: 040AH
Default: 0 Related Section:

Applicable Control Mode: P/S/T P2-08, P4-11, P4-15, P4-19
Unit: N/A P4-22, P4-23

Range: 0~8

Settings:

0: Reserved

1: Execute analog speed input drift adjustment

: Execute analog torque input drift adjustment

: Execute current detector (V phase) drift adjustment
: Execute current detector (W phase) drift adjustment
: Execute drift adjustment of the above 1~4

: Execute IGBT NTC calibration

: Auto-adjust P4-22 (Analog Speed Input Offset)

0 N o o B~ W N

: Auto-adjust P4-23 (Analog Torque Input Offset)
This adjustment function is enabled after parameter P2-08 is set to 20.

When setting P4-10 to 1 (executing analog speed input drift adjustment), please refer to P4-11
and P4-12. When setting P4-10 to 2 (executing analog torque input drift adjustment), please
refer to P4-13 and vise versa.

When executing any adjustment, the external wiring connected to analog speed or torque must
be removed and the servo system should be off (Servo off).

ImmpINOTE

1) When using this parameter, the setting value of the display will not be written (not retained).
After the adjustment is done, the setting value on the display will return to the default (0).
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P4 - 11

7-60

SOF1 Analog Speed Input Drift Adjustment 1 Communication Addr.: 040BH
Default: Factory setting Related Section:

Applicable Control Mode: P/S/T P4-10

Unit: N/A

Range: 0~32767
Manual Adjustment Operation:

Set parameter P2-08 to 22 and then change this parameter. This is an auxiliary adjusting
function, although this parameter allow users can execute manual adjustment, we still do not
recommend users to change the default setting manually.

Auto Adjustment Operation:
Set parameter P2-08 to 20 first and then set parameter P4-10 to 1.

When executing this auto adjustment, ensure that the external wiring connected to analog speed
must be removed or an external zero voltage power is applied to the servo drive from the host
controller and the servo system should be off (Servo off).

IERIINOTE|

1) When P2-08 is set to 10, users cannot reset this parameter.

SOF2 Analog Speed Input Drift Adjustment 2 Communication Addr.: 040CH
Default: Factory setting Related Section:

Applicable Control Mode: P/S/T P4-10

Unit: N/A

Range: 0~32767

Please see P4-11 for explanation.

I=mPINOTE

1) When P2-08 is set to 10, users cannot reset this parameter.

TOF1 Analog Torque Drift Adjustment 1 Communication Addr.: 040DH
Default: Factory setting Related Section:

Applicable Control Mode: P/S/T P4-10

Unit: N/A

Range: 0~32767
Manual Adjustment Operation:

Set parameter P2-08 to 22 and then change this parameter. This is an auxiliary adjusting
function, although this parameter allow users can execute manual adjustment, we still do not
recommend users to change the default setting manually.
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Auto Adjustment Operation:
Set parameter P2-08 to 20 first and then set parameter P4-10 to 2.

When executing this auto adjustment, ensure that the external wiring connected to analog speed
must be removed or an external zero voltage power is applied to the servo drive from the host
controller and the servo system should be off (Servo off).

ImmpINOTE

1) When P2-08 is set to 10, users cannot reset this parameter.

Reserved Communication Addr.: 040EH

COF1 Current Detector Drift Adjustment (V1 phase) Communication Addr.: 040FH

Default: Factory setting Related Section:
Applicable Control Mode: P/S/T P4-10
Unit: N/A

Range: 0~32767
Manual Adjustment Operation:

Set parameter P2-08 to 22 and then change this parameter. This is an auxiliary adjusting
function, although this parameter allow users can execute manual adjustment, we still do not
recommend users to change the default setting manually.

Auto Adjustment Operation:
Set parameter P2-08 to 20 first and then set parameter P4-10 to 3.

When executing this auto adjustment, ensure that the servo system should be off (Servo off) and
the servo motor has stopped.

ImmpINOTE

1) When P2-08 is set to 10, users can not reset this parameter.

COF2 Current Detector Drift Adjustment (V2 phase) Communication Addr.: 0410H

Default: Factory setting Related Section:
Applicable Control Mode: P/S/T P4-10
Unit: N/A

Range: 0~32767

Please see P4-15 for explanation.

ImmpINOTE

1) When P2-08 is set to 10, users cannot reset this parameter.
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P4 - 17

P4 -18

7-62

COF3 |Current Detector Drift Adjustment (W1 phase) Communication Addr.: 0411H

Default: Factory setting Related Section:
Applicable Control Mode: P/S/T P4-10
Unit: N/A

Range: 0~32767
Manual Adjustment Operation:

Set parameter P2-08 to 22 and then change this parameter. This is an auxiliary adjusting
function, although this parameter allow users can execute manual adjustment, we still do not
recommend users to change the default setting manually.

Auto Adjustment Operation:
Set parameter P2-08 to 20 first and then set parameter P4-10 to 4.

When executing this auto adjustment, ensure that the servo system should be off (Servo off) and
the servo motor has stopped.

ImmiINOTE

1) When P2-08 is set to 10, users cannot reset this parameter.

COF4  |Current Detector Drift Adjustment (W2 phase) Communication Addr.: 0412H

Default: Factory setting Related Section:
Applicable Control Mode: P/S/T P4-10
Unit: N/A

Range: 0~32767

Please see P4-17 for explanation.

IERpINOTE|

1) When P2-08 is set to 10, users cannot reset this parameter.

TIGB IGBT NTC Calibration Communication Addr.: 0413H
Default: Factory setting Related Section:

Applicable Control Mode: P/S/T Parameter P4-10

Unit: N/A

Range: 1~3

Manual Adjustment Operation:

Set parameter P2-08 to 22 and then change this parameter. This is an auxiliary adjusting
function, although this parameter allow users can execute manual adjustment, we still do not
recommend users to change the default setting manually.

Auto Adjustment Operation:

Set parameter P2-08 to 20 first and then set parameter P4-10 to 6.
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When executing this auto adjustment, ensure to cool the servo drive to 25°C.

ImmpINOTE

1) When P2-08 is set to 10, users cannot reset this parameter.

Reserved Communication Addr.: 0414H

Reserved Communication Addr.: 0415H

SAO Analog Speed Input Offset Communication Addr.: 0416H
Default: 0 Related Section:

Applicable Control Mode: S Parameter P4-10

Unit: mV

Range: -5000~5000

Users can use this parameter to adjust analog speed input offset value manually.

ImmpINOTE

1) Before using this function, please short the internal circuit first or connecting to a 0V output
of the external controller in advance (Please refer to the figure below).

Internal Connection External Connection

\V-REF [9] CN1
Ovolt.

V-REF |9
CGND 8 CN1

m TAO Analog Torque Input Offset Communication Addr.: 0417H
Default: 0 Related Section:
Applicable Control Mode: T Parameter P4-10
Unit: mV

Range: -5000~5000

Users can use this parameter to adjust analog torque input offset value manually.

ImmiINOTE

1) Before using this function, please short the internal circuit first or connecting to a 0V output
of the external controller in advance (Please refer to the figure below).

Internal Connection External Connection

\V-REF [9] CN1
0 volt.

V-REF |9
_{ono [s] O
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Group 8: P8-xx Keypad Parameters

ImmPINOTE

All the keypad parameters cannot be download to PC or the servo drive via communication. Users only can

edit and change the keypad parameters through the keypad.

LR &l [IKVER  (Keypad Firmware Version Communication Addr.: 0800H
Default: Factory setting Related Section: N/A
Applicable Control Mode: P/S/T
Unit: N/A
Range: N/A
BN [ KFUN |Keypad Communication and Reset Setting Communication Addr.: 0801H
Default: 1 Related Section: N/A

Applicable Control Mode: P/S/T

Unit: N/A

Range: 0~011

Settings:

P8-01:MISC FUN
1

L» Communication Method

Keypad Parameter Reset Function

Reserved
e Communication Method Settings:

0: If 0 is set, it indicates the keypad is the slave side during communication. 0 must be set
when communicating with PC, or there will be a communication fault.

1: If 1 is set, it indicates the keypad is the master side during communication. 1 must be set
when communicating with servo drive, or there will be a communication fault.

o Keypad Parameter Reset Function Settings:
0: Disable keypad parameter reset function.

1: Enable keypad parameter reset function. All keypad parameter settings will be reset to
default setting if this function is selected. (All keypad parameter settings will be cleared after
this function is executing.)

After parameter P8-01 is set, users must restart the servo drive (switching power off and on).
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N1V |Reserved Communication Addr.: 0802H

KN Reserved Communication Addr.: 0803H

N1/ 3 |Reserved Communication Addr.: 0804H

L [KADR  |Address Setting (Drive) Communication Addr.: 0805H
Default: 255 Related Section: N/A
Applicable Control Mode: P/S/T
Unit: N/A
Range: 1~255

If the AC servo drive is controlled by RS-232/485 communication, each drive (or device) must be

uniquely identified and addressed between 1 and 255.
One servo drive only can set one communication address.
If the address is duplicate, there will be a communication fault.

When the address is set to 255, it is with auto communication function.

RN [ KBRT |Transmission Speed (Keypad) Communication Addr.: 0806H

Default: 1 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: bps

Range: 0~5

Settings:

0: Baud rate 4800 (data transmission speed: bits / second)

1: Baud rate 9600 (data transmission speed: bits / second)

2: Baud rate 19200 (data transmission speed: bits / second)

3: Baud rate 38400 (data transmission speed: bits / second)

4: Baud rate 57600 (data transmission speed: bits / second)

5: Baud rate 115200 (data transmission speed: bits / second)

NV [ KPTL Communication Protocol (Keypad) Communication Addr.: 0807H

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: 0~8
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P8 - 08

P8 - 09

7-66

Settings:
0: Modbus ASCII mode, <7,N,2>
1: Modbus ASCII mode, <7,E,1 >

2: Modbus ASCII mode, <7,0,1>

3: Modbus ASCII mode, <8,N,2 >

4: Modbus ASCII mode, <8,E,1>

5: Modbus ASCII mode, <8,0,1>

6: Modbus RTU mode, <8,N,2>

7: Modbus RTU mode, <8,E,1>

8: Modbus RTU mode, <8,0,1>

KCMM |Communication Selection (Keypad) Communication Addr.: 0808H
Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: 0~1

Settings:

0: RS-232

1: RS-485

Multiple communication modes RS-232, RS-485 cannot be used within one communication ring.

KTST Keypad Hardware Testing Communication Addr.: 0809H

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: 0~4

Settings:

0: Disabled.

1: Function key testing. Pressing MODE key can exit this testing mode.

2: LED testing.

3: Dynamical memory testing (RAM). The testing time is approx. 18 seconds.

4: Data memory testing (EEPROM). The testing time is approx. 140 seconds.

This parameter is used to test the hardware of the keypad. Since the life of the data memory is
limited and using this parameter will consumed the life of data memory, it is not recommended to
use this parameter and change the factory default setting if not necessary.
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IR KBLT |LCD Backlight Display

Communication Addr.: 080AH

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0~1

Settings:

0: OFF. LCD backlight is going off.
1: ON. LCD backlight is going on.

Related Section: N/A

NI KCLR |Memory Block Clear

Communication Addr.: 080BH

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0~124

Settings:

P8-11:ROM CLEAR
0

L» Memory Block Number

Reserve / Clear Memory Block Function

e Reserve / Clear Memory Block Function Settings
0: Reserve memory block

1: Clear memory block

Related Section: N/A

When the clear memory block function is selected, the memory block will be cleared.

This parameter setting will return to its default setting after clear function is executed successfully.

m KRNO |Memory Block Position Number (ROMx)

Communication Addr.: 080CH

Default: 0

Applicable Control Mode: P/S/T
Unit: N/A

Range: 0~24

Related Section: N/A

This parameter is used to determine the memory block number (ROMx) shown on the keypad

display.
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P8 - 135 QLGN Status of Memory Block (ROMx) Communication Addr.: 080DH

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: 0~23999

Settings:

P8-13:ROMx STS
0

—» Drive Rated Power

Motor Inertia

Drive Series

o Drive Rated Power Settings: ¢ Motor Inertia Settings:
002: 200W 1: Low inertia
003: 400W (F604) 2: Medium inertia
004: 750W 3: High inertia
005: 1kW o Drive Series Settings:
006: 1.5kW 1: ASDA-A series
007: 2kW 2: ASDA-B series

103: 400W(F804)

This parameter displays the status of memory block number (ROMXx) by referring the setting of

parameter P8-12.

P8 - 145 JLGIN Firmware Version of Memory Block (ROMx) Communication Addr.: 080EH

Default: 0 Related Section: N/A
Applicable Control Mode: P/S/T

Unit: N/A

Range: N/A

This parameter displays the firmware version of parameter memory number (ROMx) by referring

the setting of parameter P8-12.
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Table 7.A Input Function Definition

Setting value of P2-10 ~ P2-15: 01

DI Name DI Function Description Trigger Method Gl

Mode

SON Sgrvq On. When this Dl is activated, it indicates the servo !_evel P.S. T
drive is enabled. Triggered

Setting value of P2-10 ~ P2-15: 02

DI Name DI Function Description Trigger Method il
Mode

Reset. A number of Faults (Alarms) can be cleared by Rising-edge
ARST activating ARST. Triggered P,ST

Setting value of P2-10 ~ P2-15: 03

gain multiplied by gain switching rate.

DI Name DI Function Description Trigger Method (Comirel
Mode

Gain switching in speed and position mode. When GAINUP
GAINUP | is activated (P2-27 is set to 1), the gain is switched to the Level Triggered | P, S, T

Setting value of P2-10 ~ P2-15: 04

0: When the input terminal is rising-edge triggered, the
position accumulated pulse number will be cleared.

1: After CCLR is activated (ON), the position accumulated
pulse number will be cleared continuously.

Level Triggered

DI Name DI Function Description Trigger Method Coomiirel
Mode
Pulse clear (see P2-48). When CCLR is activated, the
setting is parameter P2-48 Pulse Deviation Clear Mode is
executed and the position accumulated pulse deviation .
. Rising-edge
CCLR number will be cleared to 0. Triggered, =
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Setting value of P2-10 ~ P2-15: 05

Time

DI Name DI Function Description Trigger Method Cl\zgggl
Zero speed CLAMP. When ZCLAMP is activated (ON) and
the motor speed value is below the setting value of P1-38, it
is used to lock the motor in the instant position.
c Speeg
Setting value of /- A
P1-38 (Zero speed) i/ \ \
ZCLAMP Level Triggered S
ZCLAMP
input signal
OFF | ON |
Motor Speed T\
Setting value of
P1-38 (Zero speed) \ t

Setting value of P2-10 ~ P2-15: 06

activated, the motor is in reverse rotation.

DI Name DI Function Description Trigger Method Conie
Mode
Command input reverse control. When the drive is in the Level
CMDINV | Position, Speed and Torque mode, and CMDINV is Triggered S, T

Setting value of P2-10 ~ P2-15: 07

DI Name DI Function Description Trigger Method Cromirel
Mode
Pulse inhibit input. When the drive is in position mode, if Level
INHP INHP is activated, the external pulse input command is not . P
. Triggered
valid.
Setting value of P2-10 ~ P2-15: 08
. i . Control
DI Name DI Function Description Trigger Method
Mode
Reserved
Setting value of P2-10 ~ P2-15: 09
. i . Control
DI Name DI Function Description Trigger Method M
ode
Torque limit enabled. When the drive is in speed and
TRQLM position mode, and TRQLM is activated, it indicates the Level P s
torque limit command is valid. The torque limit command Triggered ’

source is internal parameter or analog voltage.
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Setting value of P2-10 ~ P2-15: 10

DI Name DI Function Description Trigger Method Gzl
Mode
Speed limit enabled. When the drive is in torque mode and
SPDLM is activated, it indicates the speed limit command is Level
SPDLM . g o . T
valid. The speed limit command source is internal parameter Triggered
or analog voltage.

Setting value of P2-10 ~ P2-15: 11

Control
Mode

DI Name DI Function Description Trigger Method

Electronic gear ratio (Numerator) selection. When users use
two groups of electronic gear ratio, this DI signal can be
used to switch the Numerator. When GNUMO is not Level
activated, it indicates the first Numerator (N1, see P1-44) is Triggered
used. When GNUMO is activated, it indicates the second
Numerator (N2, see P1-15) is used.

GNUMO

Setting value of P2-10 ~ P2-15: 12~13

Control

DI Name DI Function Description Trigger Method Mode

Reserved

Setting value of P2-10 ~ P2-15: 14~15

DI Name DI Function Description Trigger Method Cl\jl’gggl
Speed command selection (1 ~ 4)
Speed command number: S1
CN1 DI signal
Command Source Content Range
SPD1 SPDO
External
Voltage between
g S 2% - yReFandgnD OV
SPDO 0 0 2 Level s
SPD1 Sz None Speed command 0 Triggered
is O (zero)
Speed command number: S2
CN1 Dl signal
signa Command Source Content Range
SPD1 SPDO
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DI Name DI Function Description Trigger Method C'\;I)(r)lérgl
Speed command number: S3
CN1 DI signal
signa Command Source Content Range
SPD1 SPDO
+/-
1 0 Internal parameter P1-10 5000
SPDO rbm Level S
SPD1 Speed command number: S4 Triggered
CN1 DI signal
Command Source Content Range
SPD1 SPDO
+/-
1 1 Internal parameter P1-11 5000
rpm

Setting value of P2-10 ~ P2-15: 16~17

DI Name DI Function Description Trigger Method C'\jl)gérgl
Torque command selection (1 ~ 4)
Torque command number: T1
CN1 DI signal
Command Source Content Range
TCM1 TCMO
T Ii);tzlrgal Voltage between  +/-
° 9 ' V-REF and GND 300%
3 command
0 0 o
= Torque
Tz None command is 0 0
(zero)
Torque command number: T2
CN1 DI signal
Command Source Content Range
TCMO TCM1 TCMO Level T
TCM1 +/- Triggered
0 1 Internal parameter P1-12 300%
Torque command number: T3
CN1 DI signal
Command Source Content Range
TCM1 TCMO
1 0 Internal t P1-13 iy
nternal parameter - 300%
Torque command number: T4
CN1 DI signal
Command Source Content Range
TCM1 TCMO
1 1 Internal t P1-14 iy
nternal parameter - 300%
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Setting value of P2-10 ~ P2-15: 18

DI Name DI Function Description Trigger Method Gl
Mode
S.p Speed / Position mode switching. Level P S
OFF: Speed mode, ON: Position mode Triggered ’

Setting value of P2-10 ~ P2-15: 19

DI Name DI Function Description Trigger Method Gt
Mode
ST Speed / Torque mode switching. Level ST
OFF: Speed mode, ON: Torque mode Triggered ’

Setting value of P2-10 ~ P2-15: 20

DI Name DI Function Description Trigger Method Gl
Mode
T.p Torque / Position mode switching. Level P T
OFF: Torque mode, ON: Position mode Triggered ’

Setting value of P2-10 ~ P2-15: 21

DI Name DI Function Description Trigger Method Cromirel
Mode

Emergency stop. It should be contact “b” and normally ON Level
EMGS or a fault (ALE13) will display. Triggered P,ST

Setting value of P2-10 ~ P2-15: 22

DI Name DI Function Description Trigger Method Cromirel

Mode

CWL Reverse inhibit limit. It should be contact “b” and normally Level PST
ON or a fault (ALE14) will display. Triggered T

Setting value of P2-10 ~ P2-15: 23

DI Name DI Function Description Trigger Method Cromirel
Mode

Forward inhibit limit. It should be contact “b” and normally Level
CCWL 1 ON or a fault (ALE15) will display. Triggered | ST
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Setting value of P2-10 ~ P2-15: 24

Control

DI Name DI Function Description Trigger Method Mode

Reserved

Setting value of P2-10 ~ P2-15: 25

DI Name DI Function Description Trigger Method Gl
Mode
TLLM Reverse operation torque limit (Torque limit function is valid Level P s
only when P1-02 is enabled) Triggered ’

Setting value of P2-10 ~ P2-15: 26

DI Name DI Function Description Trigger Method Gl
Mode
TRLM Forward operation torque limit (Torque limit function is valid Level P s
only when P1-02 is enabled) Triggered ’

ImmiINOTE

1) 14~17: Single control mode, 18~20: Dual control mode

2) When P2-10 to P2-15 is set to 0, it indicates output function is disabled.
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Table 7.B Output Function Definition

Setting value of P2-18 ~ P2-20: 01

DO Name DO Function Description Control Mode

SRDY Servo ready. SRDY is activated when the servo drive is ready to run. All

fault and alarm conditions, if present, have been cleared. P,ST

Setting value of P2-18 ~ P2-20: 02

DO Name DO Function Description Control Mode

Servo On. SON is activated when control power is applied to the servo
drive. The drive may or may not be ready to run as a fault / alarm
condition may exist. Servo ON (SON) is "ON" with control power applied
SON to the servo drive, there may be a fault condition or not. The servo is not P,S T
ready to run. Servo ready (SRDY) is "ON" where the servo is ready to
run, NO fault / alarm exists. (P2-51 should turn servo ready SRDY off /
on)

Setting value of P2-18 ~ P2-20: 03

DO Name DO Function Description Control Mode

Zero speed. ZSPD is activated when the drive senses the motor is equal
to or below the Zero Speed Range setting as defined in parameter P1-

ZSPD 38. For Example, at default ZSPD will be activated when the drive P,S T
detects the motor rotating at speed at or below 10 rpm. ZSPD wiill
remain activated until the motor speed increases above 10 RPM.

Setting value of P2-18 ~ P2-20: 04

DO Name DO Function Description Control Mode

Speed reached. TSPD is activated once the drive has detected the
TSPD motor has reached the Target Rotation Speed setting as defined in
parameter P1-39. TSPD will remain activated until the motor speed
drops below the Target Rotation Speed.

Setting value of P2-18 ~ P2-20: 05

DO Name DO Function Description Control Mode
Positioning completed. When the drive is in position mode, TPOS will be
TPOS activated when the position error is equal and below the setting value of P
P1-54.
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Setting value of P2-18 ~ P2-20: 06

DO Name DO Function Description Control Mode
Reached torques limits. TQL is activated when the drive has detected
TQL that the motor has reached the torques limits set by either the P,S
parameters P1-12 ~ P1-14.

Setting value of P2-18 ~ P2-20: 07

DO Name DO Function Description Control Mode
ALRM Servo alarm output (S”ervo fault). ALRM is activated when the drive has P.S. T
detected a fault condition.

Setting value of P2-18 ~ P2-20: 08

DO Name DO Function Description Control Mode
Electromagnetic brake. BRKR is activated actuation of motor brake.
(Please refer to parameters P1-42 ~ P1-43)
ON
SONE _________________________ | _OFF
| ON |
BRKR RROFFLL 1| OFF P.S T
MBT1(P1-42) MBT2(P1-43)
Motor ZSPD
Speed _| (P1-38)

Setting value of P2-18 ~ P2-20: 09

DO Name

DO Function Description

Control Mode

oLw

Output overload warning. OLW is activated when the servo drive has
detected that the motor has reached the output overload level set by
parameter P2-37.

This parameter is used to set output overload level. When the motor has
reached the output overload level set by parameter P2-37, the motor will
send a warning to the drive. After the drive has detected the warning,
the DI signal OLW will be activated.

tOL = Permissible Time for Overload x setting value of P2-37

When overload accumulated time (continuously overload time) exceeds
the value of tOL, the overload warning signal will output, i.e. DO signal,
OLW will be ON. However, if the overload accumulated time
(continuously overload time) exceeds the permissible time for overload,
the overload alarm (ALEOG6) will output.

For example:

If the setting value of parameter P2-37 (Overload Warning Level) is
60%, when the permissible time for overload exceeds 8 seconds at
200% rated output, the overload fault (ALEO6) will be detected and
shown on the LED display.

At this time, tOL = 8 x 60% = 4.8 seconds
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DO Name DO Function Description Control Mode

Result:

When the drive output is at 200% rated output and the drive is
continuously overloaded for 4.8 seconds, and the overload warning
OoLw signal will be ON (DO code is 10, i.e. DO signal OLW will be activated). P,S, T
If the drive is continuously overloaded for 8 seconds, the overload alarm
will be detected and shown on the LED display (ALEQ6). Then, Servo
Fault signal will be ON (DO signal ALRM will be activated)

ImmiINOTE

1) When P2-18 to P2-20 is set to 0, it indicates output function is disabled.
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8.1 Communication Hardware Interface

The ASDA-B series servo drive has two modes of communication: RS-232, and RS-485. All aspects of
control, operation and monitoring as well as programming of the controller can be achieved via
communication. However, only one communication mode can be used at a time. Users can select the
desired communication mode via SEL232/485 (pin6) of CN3 connector (Refer to Section 3.5.1).

Please refer to the following sections for connections and limitations.

RS-232

B Configuration

Servo Drive

Keypad

a ASD-PU-01A

c
s N

1
1 »
v
v
W RS-232
p c
o 3

WA'“ A Al T“A: WRITE

B Cable Connection

<« Max.15m —
D-9 plug Servo CN3
for PC Connector
3(Tx) 4(Rx)
2(Rx) 5(Tx)
5(GND) 8(GND)
7(RTS)
8(CTS)
6(DSR)
4(DTR)
1(CD)
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ImmpINOTE

1) Recommended maximum cable length is 50ft. (15m). Please note, RFI / EME noise should be kept to a

minimum, communication cable should kept apart from high voltage wires. If a transmission speed of

38400 bps or greater is required, the maximum length of the communication cable is 9.84ft. (3m) which

will ensure the correct and desired baud rate.

2) The number shown in the pervious figure indicates the terminal number of each connector.

RS-485, RS-422

B Configuration

Servo Drive

R
c
s N
1
T »>
U
v
|w
P
§
g 2
c »
A A
cR&l © cthes

B Cable Connection

RS-485
4—

Keypad

Fast Edit

~ WRITE Arerra

"When using a DVP PLC,
an extra power supply is
not required.”

8-2

RS-485 Converter/ Connector Servo1 CN3 Connector
Data+ O 485+ [3
Data- ° 485-1,
Vs
GND \ServoZCN3 Connectoﬂ
® 485+ 18
485-
Power Supply o——1
(If required)
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ImmpINOTE

1) Recommended maximum cable length is 300ft. (100m). Please note, RFI / EME noise should be kept to

a minimum, communication cable should kept apart from high voltage wires. If a transmission speed of
38400 bps or greater is required the maximum length of the communication cable is 50ft. (15m). which

will ensure the correct and desired baud rate.
2) The number shown in the pervious figure indicates the terminal number of each connector.
3) The power supply should provide a +12V and higher DC voltage.
4) Please use a REPEATER if more than 32 synchronous axes are required.

5) For the terminal identification of CN3, please refer to Section 3.5.
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8.2 Communication Parameter Settings

The following describes the communication addresses for the communication parameters.

For communication parameters, please refer to the Chapter 7.
0300H Range: 1~254
Address Setting
L If the AC servo drive is controlled by RS-485 communication, each drive (or device) must be uniquely

identified and addressed between 1 and 254. Access to program this number is via parameter P3-00.

Personal Computer/
PLC or Controller

RS-485

|

0301H Settings:
Transmission Speed 0: Baud rate 4800 (data transmission speed: bits / second)
1: Baud rate 9600 (data transmission speed: bits / second)
2: Baud rate 19200 (data transmission speed: bits / second)
3: Baud rate 38400 (data transmission speed: bits / second)
4: Baud rate 57600 (data transmission speed: bits / second)
5: Baud rate 115200 (data transmission speed: bits / second)

This parameter is used to set the desired transmission speed between the computer and AC servo drive.
Users can set this parameter and control transmission speed to reach the maximum baud rate of
115200 bps.
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0302H Settings:
Communication 0: Modbus ASCII mode, <7,N,2>

Protocol 1: Modbus ASCII mode, <7,E,1 >
2: Modbus ASCII mode, <7,0,1>
3: Modbus ASCII mode, <8,N,2 >
4: Modbus ASCII mode, <8,E,1>
5: Modbus ASCII mode, <8,0,1>
6: Modbus RTU mode, <8,N,2>
7: Modbus RTU mode, <8,E,1>
8: Modbus RTU mode, <8,0,1>

This parameter is used to set the communication protocol. The alphanumeric characters represent the
following: 7 or 8 is the number of data bits; N, E or O refer to the parity bit, Non, Even or Odd; the 1 or 2

is the numbers of stop bits.

0303H Settings:
Transmission Fault 0: Display fault and continue operating
Treatment 1: Display fault and stop operating

This parameter is used to determine the operating sequence once a communication fault has been
detected. If 1" is selected the drive will stop operating upon detection the communication fault. The
mode of stopping is set by parameter P1-32.

0304H Watch Dog Timer (It is not recommended to change the factory default setting if

Communication Time Not necessary)
Out Detection Range: 0~20 sec.

The factory default setting is set to 0 and it indicates this function is disabled.

L When this parameter is set to any value over 0, it indicates that the timer is enabled. The value set in
this parameter is the communication time and the communication time out detection should be
completed within the time. Otherwise, a communication error will occur. For example, if the value set in
this parameter is 5, it indicates that the communication time out detection will be activated once in five

seconds or a communication error will occur.

0306H Digital Input Contact Control:
Digital Input Settings: 0~3F (hexadecimal number)
Communication
Function

L The setting of this parameter determines how the Digital Inputs (DI) accept commands and signals.

' Input commands or signals through the DI can be either from an external source, through the CN 1
interface connector, or via communication, (RS-232, RS-485). If the Digital Input Contact Control
parameter for the DI 1 ~ 6 is set to "0", command is external, and via CN1; if it is set to "1" (decimal
number) the DI signal is via communication. Each of the six Digital Inputs are accessed individually and
can be set independently of each other. They can be programmed either via the drive's keypad or via
communication and computer Ul. If they are programmed via the keypad a hexadecimal nhumber is
entered; if programmed via communication or Ul a decimal or hexadecimal number can be used. In both
methods of programming, a single number is used for all six Digital Inputs. The following example

shows how each Dl is addressed and converted to a single decimal or hexadecimal number.
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N

R

]

8-6

The six Digital Inputs are noted from the right, DI 1 to left, DI 6 with their desired input command or
signal method, 0 or 1. Once all six Digital Inputs have been noted this binary number is converted to a

decimal or hexadecimal number and entered into P3-06.

Bit 5 4 3 2 1 0
Decimal value 32 16 8 4 2 1
Input DI6 DI5 DI4 DI3 DI2 DI1
State 0 1 0 1 0 1 =D6Hex
(Keypad, Communication or Ul)
(External CN1 or =63 Dec (Communication or Ul only)

Communication)

Please see Chapter 4.4.5 DI Signal Display Diagnosis Operation for display layout of the Digital Signal

selection.

The Digital Input Control Contact parameter, P3-06 also works in conjunction with the Multi Function

Digital Input parameter P4-07 which has several functions.

The contents of P4-07 is "read only" via the drive keypad and will display the state on or off ("blank" or
"|") of the six Digital Inputs which have been set in accordance to P3-06. For example; if P3-06 has
been set to 0 (All DI is external and via the CN 1 interface) and the P4-07 display is indicating the

following:

R (for the manual this picture should be similar to the one shown on page 4-8
(Ch4.4.5))

The Digital Inputs 1, 4, & 5 are "on" (high) and Digital Inputs 2, 3, & 6 are "off" (low).

If the contents of P4-07 is being read via communication the output will be a decimal number that will
represent the "binary" display. Therefore in the previous example the decimal number being read would
be 25.

However, in the communication mode the user can write to P4-07 to turn the Digital Inputs either "on" or

"off". Again this achieved by sending a decimal or hexadecimal number that corresponds to the binary

representation of the Digital Inputs being addressed. Therefore in the previous example 25 or 19 hex

would be sent to 407H to switch on Digital Inputs 1, 4, & 5. Remember, previous to this P3-06 would

have been set to either 63 / 3F or 25/ 19 (This sets the Digital Inputs 1, 4, & 5 to communication).
0307H Range: 0~255

Communication
Response Delay

Time
This parameter is used to delay the communication time that servo drive respond to host controller
(external controller)

When the communication address is set to 255, the communication response delay time will be 0 (zero)

no matter what the setting value of P3-07 is.
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8.3 MODBUS Communication Protocol

When using RS-232/485 serial communication interface, each ASDA-B series AC servo drive has a pre-
assigned communication address specified by parameter “P3-00". The computer then controls each AC
servo drive according to its communication address. ASDA-B series AC servo drive can be set up to
communicate on a MODBUS networks using on of the following modes: ASCII (American Standard Code for
Information Interchange) or RTU (Remote Terminal Unit). Users can select the desired mode along with the

serial port communication protocol in parameter “P3-02”.
B Code Description:

ASCIl Mode:

Each 8-bit data is the combination of two ASCII characters. For example, a 1-byte data: 64 Hex, shown as
‘64’ in ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

The following table shows the available hexadecimal characters and their corresponding ASCII codes.

Character ‘0’ 1’ 2’ ‘3’ ‘4 ‘5’ ‘6’ 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H
Character ‘8’ ‘9’ ‘A ‘B’ ‘C’ ‘D’ ‘B’ ‘F
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H
RTU Mode:

Each 8-bit data is the combination of two 4-bit hexadecimal characters. For example, a 1-byte data: 64 Hex.
B Data Format:

10-bit character frame (For 7-bit character)

7N2 Stn‘:r _______ ! ! ! : ! ! ! !
art | ! ! ! : ! ! i Stop | Sto
it 0 T b2 3 b4 5 6 gt P
.!_i_________!_________!_________L________!.________'.________l ________ % ________ A L
; ¢ 7-data bits g |
;= 10-bits character frame : >
7E1 _Stﬂ """" : : ! : ! ! E """ |
art : : | : | | \ Even i Stop
bt 1 0 T2 S A0 O iy it
.’—i_________'_________L________L________L________l________l ________ _i _________ e —
i :4 7-data bits ﬁ |
“ 10-bits character frame : >
701 __Stﬂr"____"r__ o-;;-/&m:
art | ! ! : : | | ! i Stop
pit 0 T2 3 4 S 6 ity pg
.’—i_________'_________L________L________L________l________l ________ _i ________ o ____ —
i ﬁ 7-data bits >i i
“ 10-bits character frame : >
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11-bit character frame (For 8-bit character)

8N2 Start l i i i I :r ________ i
art ! ! | : | | | ' Stop |
N L A A
.—i"'"""! _________ ISR IR NN S S R Fomomeoe 3
: N 8-data bits >
i: 11-bits character frame '
8E1 Start | ! ! ! i T F |
a | | | | I | 1 : 1 :
Wt | 0L 1 2 1 3t 4l 5 1 6 7 | Even
I | | | I I 1 1 : : pa”ty'
T s beemennne (R
i L 8-data bits >
i: 11-bits character frame '
801 Start i i i i A :r ________ i
a | | | | I | 1 : 1 :
i o0 b1 20 3 4t 5l 6 1 7| Q4
i : : | | | | ; | parity
T s beemennne (R
i R 8-data bits >
i: 11-bits character frame '
B Communication Protocol:
ASCII Mode:
STX Start character’: ' (3AH)
ADR Communication address: 1-byte consists of 2 ASCII codes
CMD Command code: 1-byte consists of 2 ASCII codes
DATA(n-1)
....... Contents of data: n word = n x 2-byte consists of n x 4 ASCII codes, n<12
DATA(0)
LRC Command code: 1-byte consists of 2 ASCII codes
End 1 End code 1: (ODH)(CR)
End 0 End code 0: (OAH)(LF)
RTU Mode:
STX A silent interval of more than 10ms
ADR Communication address: 1-byte
CMD Command code: 1-byte
DATA(n-1)
....... Contents of data: n word = n x 2-byte, n<12
DATA(0)
CRC Command code: 1-byte
End 1 A silent interval of more than 10ms
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STX (Communication Start)

ASCII Mode: "’ character

RTU Mode: A silent interval of more than 10ms

ADR (Communication Address)

The valid communication addresses are in the range of 1 to 254.

For example, communication to AC servo drive with address 16 decimal:
ASCIl Mode: ADR="1"0" =>‘1"=31H » '0’=30H

RTU Mode: ADR = 10H

CMD (Command Codes) and DATA (Data Characters)

The format of data characters depends on the command code. The available command codes and examples

for AC servo drive are described as follows:
Command code: 03H, read N words. The maximum value of N is 10.

For example, reading continuous 2 words from starting address 0200H of AC servo drive with address 01H.

ASCIl Mode:
Command message: Response message:

STX - STX o
‘O, iO

ADR ADR
‘1, i1
‘O, iO

CMD CMD
‘3, i3
o Number of data ‘0
Starting data 2 (Count by byte) Y
address ‘o ‘0
0 Contents of starting ‘0
o data address —
0 0200H B
‘0’ o

Number of data

‘0’ “q
‘2’ Contents of second ‘F
‘P data address ”

LRC Check 0201H
181 ‘0’
End 1 (ODH)(CR) e

LRC Check
End 0 (OAH)(LF) ‘g
End 1 (ODH)(CR)
End 0 (OAH)(LF)
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RTU Mode:

Command message:

Response message:

ADR
CMD

Starting data
address

Number of data
(Count by word)

01H
03H
02H (Upper bytes)
0OH (Lower bytes)
00H

02H

ADR
CMD

Number of data
(Count by byte)
Contents of starting

data address
0200H

01H
03H

04H

O0OH (Upper bytes)

B1H (Lower bytes)

CRC Check Low
CRC Check High

C5H (Lower bytes)
B3H (Upper bytes)

Command code: 06H, write 1 word

Contents of second
data address
0201H

CRC Check Low

1FH (Upper bytes)
40H (Lower bytes)
A3H (Lower bytes)

CRC Check High

D4H (Upper bytes)

For example, writing 100 (0064H) to starting data address 0200H of ASDA-B series with address 01H.

ASCII Mode:

Command message:

Response message:

STX

ADR

CMD

Starting data
address

Content of data

LRC Check

End 1
End O

(ODH)(CR)
(OAH)(LF)

STX

ADR

CMD

Starting data
address

Content of data

LRC Check

End 1
End O

(ODH)(CR)
(OAH)(LF)

8-10
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RTU Mode:

Command message:

ADR
CMD

Starting data
address

Content of data

CRC Check Low

01H

06H
02H (Upper bytes)
0OH (Lower bytes)
00H (Upper bytes)
64H (Lower bytes)
89H (Lower bytes)

CRC Check High

99H (Upper bytes)

LRC (ASCII Mode):

Chapter 8 MODBUS Communications | ASDA-B Series

Response message:

ADR 01H

CMD 06H
Starting data 02H (Upper bytes)
address 00H (Lower bytes)

OOH (Upper bytes)
64H (Lower bytes)
CRC Check Low 89H (Lower bytes)
CRC Check High 99H (Upper bytes)

Content of data

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the values of the bytes

from ADR to last data character then calculating the hexadecimal representation of the 2’s-complement

negation of the sum.

For example, reading 1 word from address 0201H of the ASDA-B series AC servo drive with address 01H.

STX ‘:’
io!
ADR
i1!
(0’
CMD
(3’
(0’
(2’
Starting data address o
(1’
0
0
Number of data o
“q
‘E
LRC Check
l8!
End 1 (ODH)(CR)
End 0 (OAH)(LF)

01H+03H+02H+01H+00H+01H = 08H, the 2’s complement negation of 08H is F8H.

Hence, we can know that LRC CHK is 'F’,’8’.
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CRC (RTU Mode):
CRC (Cyclical Redundancy Check) is calculated by the following steps:
Step 1: Load a 16-bit register (called CRC register) with FFFFH.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order byte of the 16-bit CRC
register, putting the result in the CRC register.

Step 3: Extract and examine the LSB. If the LSB of CRC register is 0, shift the CRC register one bit to the
right. If the LSB of CRC register is 1, shift the CRC register one bit to the right, then Exclusive OR
the CRC register with the polynomial value AOO1H.

Step 4: Repeat step 3 until eight shifts have been performed. When this is done, a complete 8-bit byte will

have been processed, then perform step 5.
Step 5: Repeat step 2 to step 4 for the next 8-bit byte of the command message.

Continue doing this until all bytes have been processed. The final contents of the CRC register are

the CRC value.

|EmgNOTE

1) When transmitting the CRC value in the message, the upper and lower bytes of the CRC value must be

swapped, i.e. the lower order byte will be transmitted first.

2) For example, reading 2 words from address 0101H of the AC servo drive with address 01H. The final
content of the CRC register from ADR to last data character is 3794H, then the command message is

shown as follows. What should be noticed is that 94H have to be transmitted before 37H.

Command Message
ADR 01H
CMD 03H
01H (Upper byte)

Starting data address
01H (Lower bytes)

Number of data 00H (Upper bytes)
(Count by word) 02H (Lower bytes)
CRC Check Low 94H (Lower bytes)
CRC Check High 37H (Upper bytes)

End1, End0 (Communication End)
ASCII Mode:

In ASCII mode, (ODH) stands for character \r’ (carriage return) and (0AH) stands for character \n’ (new

line), they indicate communication end.
RTU Mode:

In RTU mode, a silent interval of more than 10ms indicates communication end.
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If one communication error occurs during communication, the AC servo drive will respond the corresponding

error value and command code plus 80H back to the external controller.

For example,
ASCIl Mode RTU Mode
STX o ADR 01H
‘0 CMD 86H
ADR
1’ Error Code 02H
‘8’ CRC Check Low C3H
CMD .
6 CRC Check High A1H
io!
Error Code
l2’
l7’
LRC Check
l7’
End 1 CR
End 0 LF
Error Code
Error Code Error Code Description
0x01 GRP_ERR Group Error: Read/Write unexisted parameter group
0x02 IDX_ERR Parameter Error: Read/Write unexisted parameter
Value Error: Setting value is not within the setting range.
0x03 VAL_ERR (Higher than the maximum setting value or lower than the
minimum setting value)
0x04 oV PT Numbers of Datg Error: Numbers of read and write data
- exceed the maximum. (9 numbers)
0x05 Z0_PT 0 Number Error: Number of read and write data is 0.
0x06 WRITE_ERR Write Error: Write the read-only and reserved parameters.
0x27 OUT OF RANGE Illegal \_/a_lue: Although the setting_ value is within the setting
- = range, it is not a legal value for this parameter.
Password error: For security, password is needed for
0x28 PASSWORD_FAIL reading and writing some parameters. For example, before

0x29 SRVON_WR_DISABLE

enabling P4-10, users have to set P2-08 to 20 first.

SON Protection: Some parameters cannot be enabled
when Servo On. (SON signal is activated.)

Revision 10/15/2006, 2006PDD23000009
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The following is an example of CRC generation using C language. The function takes two arguments:
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 & 0x01 ) { /*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’};

void main() {

8-14 Revision 10/15/2006, 2006PDD23000009



Chapter 8 MODBUS Communications | ASDA-B Series

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 prorocol
<7,E,1> = 1AH, <7,0,1> = 0AH
<8,N,2> = 07H <8,E,1> = 1BH
<8,0,1> = 0BH */

for(1=0; 1<=16; I++ ) {
while( [(inportb(PORT+LSR) & 0x20) ); /* wait until THR empty */
outportb(PORT+THR,tdat[l]); [* send data to THR */
}
I=0;
while( 'kbhit() ) {
if( inportb(PORT+LSR)&0x01 ) { /* b0==1, read data ready */
rdat[l++] = inportb(PORT+RDR); /* read data from RDR */
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Chapter 9 Maintenance and Inspection

Delta AC servo drives are based on solid state electronics technology. Preventive maintenance is required to
operate this AC servo drives in its optimal condition, and to ensure a long life. It is recommended to perform
a periodic maintenance and inspection of the AC servo drive by a qualified technician. Before any

maintenance and inspection, always turn off the AC input power to the unit.

» Be sure to disconnect AC power and ensure that the internal capacitors have fully discharged before performing

the maintenance and inspection!
WARNING

9.1 Basic Inspection

After power is in connected to the AC servo drive, the charge LED will be lit which indicates that the AC
servo drive is ready.

Iltem Content

® Periodically inspect the screws of the servo drive, motor shaft, terminal block
and the connection to mechanical system. Tighten screws as necessary as they
may loosen due to vibration and varying temperatures.

® Ensure that oil, water, metallic particles or any foreign objects do not fall inside
the servo drive, motor, control panel or ventilation slots and holes. As these will
cause damage.

® Ensure the correct installation and the control panel. It should be free from
airborne dust, harmful gases or liquids.

® Ensure that all wiring instructions and recommendations are followed; otherwise
damage to the drive and or motor may result.

General Inspection

® Inspect the servo drive and servo motor to insure they were not damaged.

® To avoid an electric shock, be sure to connect the ground terminal of servo
drive to the ground terminal of control panel.

® Before making any connection, wait 10 minutes for capacitors to discharge after
the power is disconnected, alternatively, use an appropriate discharge device to
discharge.

® Ensure that all wiring terminals are correctly insulated.
Inspection before ® Ensure that all wiring is correct or damage and or malfunction may result.

operation ® Visually check to ensure that there are not any unused screws, metal strips, or
(Control power is not any conductive or inflammable materials inside the drive.
applied) ® Never put inflammable objects on servo drive or close to the external

regenerative resistor.
® Make sure control switch is OFF.
If the electromagnetic brake is being used, ensure that it is correctly wired.

® [f required, use an appropriate electrical filter to eliminate noise to the servo
drive.

® Ensure that the external applied voltage to the drive is correct and matched to
the controller.
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Iltem Content

® Ensure that the cables are not damaged, stressed excessively or loaded
heavily. When the motor is running, pay close attention on the connection of the
cables and notice that if they are damaged, frayed or over extended.

® Check for abnormal vibrations and sounds during operation. If the servo motor
is vibrating or there are unusual noises while the motor is running, please
contact the dealer or manufacturer for assistance.

® Ensure that all user-defined parameters are set correctly. Since the

Inspection during characteristics of various machinery are different, in order to avoid accident or
operation cause damage, do not adjust the parameter abnormally and ensure the
(Control power is parameter setting is not an excessive value.
applied) ) ® Ensure to reset some parameters when the servo drive is off (Please refer to

Chapter 7). Otherwise, it may result in malfunction.

® |f there is no contact sound or there be any unusual noises when the relay of
the servo drive is operating, please contact your distributor for assistance or
contact with Delta.

® Check for abnormal conditions of the power indicators and LED display. If there
is any abnormal condition of the power indicators and LED display, please
contact your distributor for assistance or contact with Delta.

9.2 Maintenance

Use and store the product in a proper and normal environment.
Periodically clean the surface and panel of servo drive and motor.
Make sure the conductors or insulators are corroded and/or damaged.

Do not disassemble or damage any mechanical part when performing maintenance.

Clean off any dust and dirt with a vacuum cleaner. Place special emphasis on cleaning the ventilation
ports and PCBs. Always keep these areas clean, as accumulation of dust and dirt can cause unforeseen

failures.

9.3 Life of Replacement Components

B Smooth capacitor

The characteristics of smooth capacitor would be deteriorated by ripple current affection. The life of
smooth capacitor varies according to ambient temperature and operating conditions. The common
guaranteed life of smooth capacitor is ten years when it is properly used in normal air-conditioned

environment.

B Relay

The contacts will wear and result in malfunction due to switching current. The life of relay varies
according to power supply capacity. Therefore, the common guaranteed life of relay is cumulative

100,000 times of power on and power off.
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B  Cooling fan

The cooling fan life is limited and should be changed periodically. The cooling fan will reach the end of
its life in 2~3 years when it is in continuous operation. However, it also must be replaced if the cooling

fan is vibrating or there are unusual noises.
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Chapter 10 Troubleshooting

If a fault is detected on the servo drive or motor, a corresponding alarm will be activated and the fault
message will be displayed on the LCD display of the digital keypad and the fault code will be shown on the
1-digit 7-segment LED display of the servo drive.

10.1 Fault Messages Table

Servo Drive Fault Messages

Fault Messages

Display Fault Name Fault Description
ALE B Overcurrent Mam circuit current. is higher than 1.5 multiple of motor’s
instantaneous maximum current value.
ALE B Overvoltage Main circuit voltage has exceeded its maximum allowable
value.
ALE E Undervoltage Main circuit voltage is below its minimum specified value.
ALE m Z Pulse shift The corresponding angle of magnetic field of Z phase is error.
ALE E Regeneration error Regeneration control operation is in error.
ALE H Overload Servo motor and drive is overload.
ALE ﬂ Overspeed Motor’s control speed exceeds the limit of normal speed.
ALE H Abnormal pulse control | Input frequency of pulse command exceeds the limit of its
command allowable setting value.
. . Position control deviation value exceeds the limit of its
ALE B Excessive deviation allowable setting value.
ALE 10/ALE H Serial communication RS-232/485 serial communication is in error.

error

Encoder error (Position

ALE TALE B goiecior fault)

Pulse signal is in error.

Adjusted value exceeds the limit of its allowable setting value

ALE 12/ALE Adjustment error when perform electrical adjustment.

Emergency stop

ALE 13/ALE H Emergency stop is activated.

activated

Reverse limit switch . . . .
ALE 14/ALE E error Reverse limit switch is activated.
ALE 15/ALE E Zl?r;vl\ﬁ/ard S Forward limit switch is activated.

IGBT temperature

The temperature of IGBT is over high.
error

ALE 16/ALE B

ALE 17/ALE m Memory error EE-PROM write-in and read-out is in error.

Serial communication

; RS-232/485 serial communication time out
time out

ALE 18/ALE H

ALE 19/ALE Bl Motor type error The motor capacity does not match the servo drive setting
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Display
ALE 20/ALE @

Fault Name

Input power phase loss

Fault Messages
Fault Description

One phase of the input power is loss.

Keypad Fault Messages

Fault Messages

Display Fault Name Fault Description
ALE 30 LCM hardware error The character display on LCM is in error.
ALE 31 LED hardware error When parameter P8-09 is enabled, LED indicator is
abnormal.
ALE 32 KEY hardware error When parameter P8-09 is enabled, the function key is
disabled.
ALE 33 RAM hardware error When parameter P8-09 is enabled, the dynamical memory
(RAM) is abnormal.
ALE 34 Er'fgrROM hardware ' 110 data memory (EEPROM) is abnormal.
ALE 35 COMM hardware error = Communication is in error during communication initial setup.
ALE 36 Reserved
ALE 37 Reserved
ALE 38 Reserved
ALE 39 Reserved
ALE 40 Initial setup error Communication initial setup has not completed yet.
ALE 41 Communication Communication time out when receiving data (continuously
receive time out communicate over three times)
ALE 42 Com.mumcatlon Checksum error when receiving data during communication.
receive error
ALE 43 Error communication Respond the error communication address.
response address
ALE 44 Error communication Respond the error communication command.
response command
Communication
ALE 45 parameter address Respond the error parameter communication address.
error
Communication
ALE 46 parameter content Respond the error parameter content.
error
ALE 47 Drive specification The servo drive specification does not match when save and
error write out parameter.
ALE 48 Fast editing function The function of static and dynamic auto-tuning is in error.

error

10-2
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10.2 Potential Cause and Corrective Actions

Servo Drive Fault Messages

ALE 1/ALEB : overcurrent

B When SERVO OFF, but the power is on:

Potential Cause Checking Method Corrective Actions

1. Check the wiring connections between Repair the short-circuited and
drive and motor. avoid metal conductor being
2. Check if the wire is short-circuited. exposed.

Short-circuit at drive
output (U, V, W).

[ | When SERVO ON and the cable connected to U, V, W terminal is removed:

Potential Cause Checking Method Corrective Actions

Check if the wiring steps are all correct when  Follow the wiring steps in the user

Motor wiring error. : : -
connecting motor to drive. manual to reconnect wiring.

[ | When SERVO ON and the cable connected to U, V, W terminal is not removed or the servo motor is

running:

Potential Cause Checking Method Corrective Actions

1. Check the wiring connections between Repair the short-circuited and
drive and motor. avoid metal conductor being
2. Check if the wire is short-circuited. exposed.

Short-circuit at drive
output (U, V, W).

Check if the wiring steps are all correct when  Follow the wiring steps in the user

Motor wiring error. : : -
connecting motor to drive. manual to reconnect wiring.

IGBT error or servo . Please contact your distributor for
. Heat sink overheated. : .
hardware is damaged. assistance or contact with Delta.

ALE 2/ ALEH : overvoltage

B When SERVO OFF, but the power is on:
B When SERVO ON:

Potential Cause Checking Method Corrective Actions

The main circuit voltage (Use voltmeter to check whether the input

has exceeded its voltage falls within the rated input voltage. (For Use correct power supply or
maximum allowable voltage specification, please refer to section stabilizing power.

value. 11.1 in Chapter 11).

Power input error. Use voltmeter to check whether the input Use correct power supply or
(Incorrect power input) voltage is within the specified limit. stabilizing power.

The servo drive hardware may be damaged
Servo drive hardware  after the users have used voltmeter to check | Please contact your distributor for
may be damaged. the input voltage falls within the rated input assistance or contact with Delta.
voltage.
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ALE 3/ ALEE] : Undervoltage

Potential Cause Checking Method Corrective Actions

The main circuit voltage

. . L Check whether the wiring of main circuit input  Reconfirm voltage wiring. Correct
is below its minimum

specified value. voltage is correct. input wiring is needed.

No input voltage at Use voltmeter to check whether input voltage at Reconfirm power supply, including
main circuit. main circuit is normal. switches.

Power input error. Use voltmeter to check whether the input Use correct power supply or
(Incorrect power input) voltage is within the specified limit. stabilizing power.

The servo drive hardware is damaged after the
users have used voltmeter to check the input
voltage falls within the rated input voltage.

Please contact your distributor for
assistance or contact with Delta.

Servo drive hardware is
damaged.

ALE 4/ ALEH : Z Pulse shift

Potential Cause Checking Method Corrective Actions
Encoder is damage. Check Encoder for the damage. Repair or replace the motor.
Encoder is loose. Examine the Encoder connector. Install the motor again.

ALE 5/ ALEE : Regeneration error

B When the power is on:

Potential Cause Checking Method Corrective Actions

Servo drive hardware is

Please contact your distributor for assistance or contact with Delta.
damaged.

B When the motor is running:

Potential Cause Checking Method Corrective Actions

Regenerative resistor is Check the wiring connection of regenerative

; Reconnect regenerative resistor.
not connected. resistor.

The transistor for
regeneration is
disabled.

Check if the transistor for regeneration is short- Please contact your distributor for
circuited. assistance or contact with Delta.

Parameter setting is in | Confirm the parameter setting and

e . . . Correctly reset parameter again.
error. specifications of regenerative resistor.

Servo drive hardware is

Please contact your distributor for assistance or contact with Delta.
damaged.
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ALE 6 / ALEH : overload

[ | When the motor is started within 30 minutes:

Potential Cause Checking Method

Corrective Actions

The drive has exceeded
its rated load during
continuous operation.

Check if the drive is overloaded.

Control system Check if there is mechanical vibration
parameter setting is

incorrect. Accel/Decel time setting is too fast.

The wiring of drive and

S Check the wiring of U, V, W and encoder.
encoder is in error.

The encoder of the
motor is damaged.

Ensure the U, V, W of the motor is connected
to the U, V, W of the drive correctly.

The connection of U, V,
W is incorrect.

Increase motor capacity or reduce
load.

Adjust gain value of control circuit.

Decrease Accel/Decel time setting.

Ensure all wiring is correct.

Please contact your distributor for assistance or contact with Delta.

Ensure all wiring is correct.

B When the motor start running for 3 minutes above:

Potential Cause Checking Method

The drive has exceeded
its rated load during
continuous operation.

Check if the drive is overloaded.

Control system Check if there is mechanical vibration
parameter setting is

incorrect. Accel/Decel time setting is too fast.

Corrective Actions

Increase motor capacity or reduce
load.

Adjust gain value of control circuit.

Decrease Accel/Decel time setting.

The wiring of drive and

2 Check the wiring of U, V, W and encoder.
encoder is in error.

Ensure all wiring is correct.

ALE 7IALEE : Overspeed

B When SERVO ON:

Potential Cause Checking Method

Corrective Actions

The wiring of motor is

. Check the wiring of U, V, W and encoder.
incorrect.

Ensure all wiring is correct.

The encoder of the
motor is damaged.

Please contact your distributor for assistance or contact with Delta.

B When the motor Accel/Decel in high-speed:

Potential Cause Checking Method
Speed input command
is not stable (too much
fluctuation).

Use signal detector to detect if input signal is
abnormal.

Corrective Actions

Ensure that input command
frequency is stable (not fluctuate
too much) and activate filter
function (P1-06, P1-07 and P1-08).

Over-speed parameter Check if over-speed parameter setting value is
setting is defective. too low.

Correctly set over-speed parameter
setting (P2-34).
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ALE 8/ ALE@ : Abnormal pulse control command

Potential Cause Checking Method Corrective Actions
Pulse command
frequency is higher Use pulse frequency detector to measure input Correctly set the input pulse
than rated input frequency. frequency.
frequency.

ALE 9/ ALER : Excessive deviation

B When the motor is running:

Potential Cause Checking Method Corrective Actions
Maximum deviation Check the maximum deviation parameter .
N . o Increases the parameter setting
parameter setting is too |setting and observe the position error value
. . value of P2-35.
small. when the motor is running.
Torque limit is too low.  Check torque limit value. Correctly adjust torque limit value.

Reduce external applied load or re-

There is an overload. Check for overload condition. ) .
estimate the motor capacity.

B When pulse command is input but the motor does not run or the moving is very slow:

Potential Cause Checking Method Corrective Actions
Gain value is too small. |Check for proper gain value. Correctly adjust gain value.
Torque limit is too low. |Check torque limit value. Correctly adjust torque limit value.

Reduce external applied load or re-

There is an overload. Check for overload condition. . .
estimate the motor capacity.

B The excessive deviation fault occurs immediately when the pulse command is given:

Potential Cause Checking Method Corrective Actions
Maximum deviation Check the maximum deviation parameter .
N . o Increases the parameter setting
parameter setting is too |setting and observe the position error value value of P2-35
small. when the motor is running. '

Adjust pulse frequency and
Check the pulse frequency. activate filter function (P1-06, P1-
07 and P1-08).

Too much fluctuation of
pulse command.

ALE 10 IALEﬁ : Serial communication error

B Please refer to section 8.3.4 in Chapter 8 for the related error codes.

Potential Cause Checking Method Corrective Actions
Communication
parameter setting is Check the communication parameter setting.  Correctly set parameter setting.
defective.
Communication I Correctly set communication
o Check the communication address.
address is incorrect. address.

Communication value is

incorrect Check the communication value. Correctly set communication value.
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ALE 11 IALEg : Encoder error (Position detector fault)

Potential Cause Checking Method

Corrective Actions

. . 1. Check if all wiring is correct.
The wiring of encoder is . .
in error. 2. Check if the users conduct the wiring by

the wiring information in the user manual.

Encoder is loose Examine the encoder connector.

The wiring of encoder is

. Check if all connections are tight.
defective.

Encoder is damage Check the encoder for the damage.

Ensure all wiring is correct.

Install the motor again.
Conduct the wiring again.

Repair or replace the motor.

ALE 12 IALEE : Adjustment error

Potential Cause Checking Method

The motor is running. |Check if the motor is running.

Analog input contact
does not correctly
return to zero.

Measure and check if the voltage level of
analog input contact is the same as the
electrical potential of grounding.

Detection device may

be damaged. Check and reset the power supply.

Corrective Actions

Turn off the motor.

Correctly ground analog input
contact.

Please contact your distributor for
assistance or contact with Delta.

ALE 13 IALE : Emergency stop activated

Potential Cause Checking Method

Emergency stop switch

is activated. Check if emergency stop switch is On or Off.

Corrective Actions

Activate emergency stop switch.

ALE 14IALEE : Reverse (CWL) limit switch error

Potential Cause Checking Method

Reverse limit switch is

) Check if reverse limit switch is On or Off.
activated.

Servo system is not
stable.

Check the value of control parameter setting
and load inertia.

Corrective Actions
Activate reverse limit switch.

Modify parameter setting and re-
estimate motor capacity.

ALE 15 IALEE : Forward (CCWL) limit switch error

Potential Cause Checking Method

Forward limit switch is

. Check if forward limit switch is On or Off.
activated.

Servo system is not
stable.

Check the value of control parameter setting
and load inertia.

Corrective Actions
Activate forward limit switch.

Modify parameter setting and re-
estimate motor capacity.
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ALE 16 IALEE : IGBT temperature error

Potential Cause Checking Method Corrective Actions

The drive has

exceeded its rated load Check if there is overload or the motor current |Increase motor capacity or reduce
during continuous is too high. load.

operation.

Short-circuit at drive

Check the drive input wiring. Ensure all wiring is correct.
output.

ALE 17 IALEm : Memory error

Potential Cause Checking Method Corrective Actions

Data error in Memory
read-out / write-in.

Please contact your distributor for

Reset parameter or power supply. assistance or contact with Delta.

ALE 18 IALEE : Serial communication time out

Potential Cause Checking Method Corrective Actions

Setting value in time

. Check communication time out parameter
out parameter is not

Correctly set P3-07.

setting.

correct. 9

Not receiving Tighten the communication cable,
communication Check whether communication cable is loose  make sure the communication
command for a long or broken. cable is not damaged and ensure
time. all wiring is correct.

ALE 19 IALEE : Motor type error

Potential Cause Checking Method Corrective Actions

Servo drive and servo  Check the type of servo drive and servo motor Replace the servo drive or replace
motor do not match. and their combination. the servo motor.

ALE 20 IALEE : Input power phase loss

Potential Cause Checking Method Corrective Actions

If the fault does not clear even
Check the power cable and connections of R, when the three-phase power is
S, T. Check whether the power cable is loose connected correctly, please contact
or the possible loss of phase on input power.  your distributor for assistance or
contact with Delta.

Control power supply is
in error.
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Keypad Fault Messages

ALE 30 : LCM hardware error

Potential Cause Checking Method Corrective Actions
No display Check if the 4th Pin of LCM is normal. Please contact your distributor for
assistance or contact with Delta.
Error characters Check if the related Pins is short-circuited and | Please contact your distributor for
display. check if IC operation is normal. assistance or contact with Delta.

ALE 31 : LED hardware error

Potential Cause Checking Method Corrective Actions
Check if LED is normal. Plegse contact your dls’gnbutor for
LED indicator is assistance or contact with Delta.
abnormal. Check if the transistor is abnormal and check if Please contact your distributor for
IC operation is normal by setting P8-09 to 2. assistance or contact with Delta.

ALE 32 : KEY hardware error

Potential Cause Checking Method Corrective Actions
1. Activate P8-09 to perform the
. : . Lo . testing.
The function key is Check if IC operation is normal by setting P8- L
: 2. Please contact your distributor
disabled. 09to 1. i X
for assistance or contact with
Delta.
ALE 33 : RAM hardware error
Potential Cause Checking Method Corrective Actions
1. Activate P8-09 to perform the
LCM displav is In regular condition, disorganized display or testing.
play abnormal display shows on LCM. Please check 2. Please contact your distributor
abnormal. . X : ] -
if the working voltage of RAM is normal. for assistance or contact with
Delta.
1. Activate P8-09 to perform the
. . . . . ) testing.
Function key is Check if the transistor is abnormal and check if .
abnormal. IC operation is normal by setting P8-09 to 3. Please contact your distributor
for assistance or contact with
Delta.
ALE 34 : EEPROM hardware error
Potential Cause Checking Method Corrective Actions
1. Activate P8-09 to perform the
testing.

Check if the operation of MCU or EEPROM is

Store data error normal by setting P8-09 to 4.

Please contact your distributor
for assistance or contact with
Delta.
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ALE 35 : COMM hardware error

Potential Cause Checking Method Corrective Actions

1. Activate P8-09 to perform the
testing.
2. Please contact your distributor

for assistance or contact with
Delta.

Check if the serial communication signal is

Hardware error
normal.

Communication
parameter setting is Check the communication parameter setting.  Correctly set parameter setting.
defective.

ALE 40 : Initial setup error

Potential Cause Checking Method Corrective Actions
1. Correctly set communication
Communication error ~ Communication initial setup has not completed parameter setting.
occurs when initial yet. Please check if the communication serial 2. Please contact your distributor
setup. signal is normal. for assistance or contact with
Delta.

1. Activate P8-09 to perform the

EEPROM cannot read normally. Set P8-09 to 4 testing.

Parameter read error to test EEPROM and check if EEPROM is 2. Please contact your distributor

when initial setup.

normal. for assistance or contact with
Delta.
_Communlcatlon mode Check if using ASDA series servo drive. Pl_ease use ASDA series servo
is error. drive.
ALE 41 : Communication receive time out
Potential Cause Checking Method Corrective Actions

Ensure all wiring is correct.
Please contact your distributor for

Not receiving

L Check if the communication cable is loose or
communication data for

broken.

a long time. assistance or contact with Delta.
Data receiving is not Check if the serial communication signal is Please contact your distributor for
completed. normal. assistance or contact with Delta.

ALE 42 : Communication receive error

Potential Cause Checking Method Corrective Actions

Verify the sending and receiving
Check if the checksum of the receiving data is data format.

correct. Please contact your distributor for
assistance or contact with Delta.

Checksum error

Please contact your distributor for

Checksum error Check the communication quality. assistance or contact with Delta
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ALE 43 : Error communication response address

Potential Cause Checking Method Corrective Actions

Check if the communication setting
Check if the sending and receiving is correct by using P8-05.
communication address are the same. Verify the sending and receiving
data format.

Receive the error
communication
response address

ALE 44 : Error communication response command

Potential Cause Checking Method Corrective Actions

Respond the error
communication Respond the error Modbus command
command.

Verify the sending and receiving
data format.

ALE 45 : Communication parameter address error

Potential Cause Checking Method Corrective Actions
Respond the error Check if the sending and receiving Verify the sending and receiving
parameter address communication code are the same. data format.

ALE 46 : Communication parameter content error

Potential Cause Checking Method Corrective Actions

Respond error
parameter content
when reading
parameter.

Verify the sending and receiving

The data length of the content is error.
data format.

Respond error

paramet_e_r content The data content is in error. Verify the sending and receiving
when writing data format.

parameter.

ALE 47 : Drive specification error

Potential Cause Checking Method Corrective Actions

Use P8-13 to check if the specification stored in 1
Parameter SAVE the memory block match the actual servo drive =
operation is in error. specification when executing SAVE function

(Save parameter settings to the Keypad).

Select the unused memory
block to save the parameter.

2. Delete the memory block.

Use P8-13 to check if the specification stored in
Parameter WRITE the memory block match the actual servo drive
operation is in error. specification when executing WRITE function

(Parameter settings written out to the Drive).

Select the correct memory block.

ALE 48 : Fast editing function error

Potential Cause Checking Method Corrective Actions
The function of static
and auto-tuning is in The setting of P2-32 is incorrect. Set P2-32 to Manual mode.
error.
The function of dynamic Execution time out or the function is not Please contact your distributor for
auto-tuning is in error.  executed completely. assistance or contact with Delta.

Revision 10/15/2006, 2006PDD23000009 10-11



Chapter 10 Troubleshooting | ASDA-B Series

10.3 Clearing Faults

Display Fault Name Clearing Method
ALE B Overcurrent Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.
ALE H Overvoltage Turn ARST (DI signal) ON to clear the fault or
9 restart the servo drive.
ALE H This fault message can be removed automatically
Undervoltage after the voltage has returned within its
specification.
ALE & Z Pulse shift Restart the servo drive.
ALE BH Reqeneration error Turn ARST (DI signal) ON to clear the fault or
9 restart the servo drive.
ALE @ Overload Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.
ALE B Overspeed Turn ARST (DI signal) ON to clear the fault or
P restart the servo drive.
ALE B Abnormal pulse control Turn ARST (DI signal) ON to clear the fault or
command restart the servo drive.
ALE & Turn ARST (DI signal) ON to clear the fault or

ALE 10/ALE [

ALE 11/ALE 8

ALE 12/ALE M

ALE 13/ALE

Excessive deviation

Serial communication error

Encoder error (Position
detector fault)

Adjustment error

Emergency stop activated

restart the servo drive.

Turn ARST (DI signal) ON to clear the fault. This
fault message can also be removed automatically
after the communication is normal.

Restart the servo drive.

This fault message can be removed after the
wiring of CN1 connector (I/O signal connector) is
removed and auto adjustment function is
executed.

Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.

ALE 14/ALE @

Reverse limit switch error

Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.

ALE 15/ALE [@
ALE 16/ALE B
ALE 17/ALE @

ALE 18/ALE H

ALE 19/ALE B
ALE 20/ALE @

Forward limit switch error

IGBT temperature error

Memory error

Serial communication time
out

Motor type error

Input power phase loss

Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.

Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.

Turn ARST (DI signal) ON to clear the fault or
restart the servo drive.

Turn ARST (DI signal) ON to clear the fault. This
fault message can also be removed automatically
after the communication is normal.

Restart the servo drive.

This fault message can be removed automatically
after input power phase lost problem is solved.
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11.1 Specifications of Servo Drive (ASDA-B Series)

Model: ASDA-B Series 02 04 07 10 15 20
. Three-phase
% Voltage / Frequency Three-phase or Single-phase 220VAC 220VAC
[oX
=}
g Permissible Voltage Range 170~255VAC
2
o
o Permissible Frequency o
Range 50/60Hz +5%
Cooling System Natural Air Circulation Fan Cooling
Encoder Resolution /
Feedback Resolution 2500ppr/10000ppr
Control of Main Circuit SVPWM Control
Tuning Modes Auto / Manual
Regenerative Resistor None Built-in
Max. Inout Pulse Frequenc Max. 500KPPS (Line driver) /
© -1nP q y Max. 200KPPS (Open collector)
é Pulse Type Pulse + Direction, A phase + B phase, CCW pulse + CW pulse
S Command Source External pulse train
‘g Smoothing Strategy Low-pass smoothing filter
o . Electronic gear N/M multiple
c
s Electronic Gear N: 1~32767, M: 1:32767(1/50<N/M<200)
n%_) Torque Limit Operation Set by parameters
Feed Forward Set by parameters
Compensation yp
Voltage
Range 0~+10VDC
Analog Input Input
Command | Resistance 10KQ
Time
Constant 22ps
% Speed Control Range ™" 1:5000
= Command Source External analog signal / Internal parameters
% Smoothing Strategy Low-pass and S-curve filter
) Torque Limit Operation Set by parameters
°
@ Responsiveness .
[0}
& Characteristic Maximum 250Hz

Speed FIuctuza)tion Rate Mt

0.01% or less at load fluctuation 0 to 100% (at rated rotation
speed)

0.01% or less at power fluctuation £10% (at rated rotation
speed)

0.01% or less at ambient temperature fluctuation 0 to 50 °c (at
rated rotation speed)
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Model: ASDA-B Series 02 04 07 10 15 20
Voltage
Range 0~+10VDC
<} Analog Input Input
é Command | Resistance 10KQ
° Time
5 Constant 22us
O .. .
g Permlgs\)zlrleo';jme for 8 sec. Under 200% rated output
g
2 Command Source External analog signal / Internal parameters
Smoothing Strategy Low-pass smoothing filter
Speed Limit Operation Set by parameters
Servo On, Reset, Gain switching, Pulse clear, Emergency stop,
- Forward / Reverse inhibit limit
5 Input Torque limit activation, Speed limit activation, Internal parameter
8 selection, Torque limit activation, Speed limit activation, Control
= mode selection (Position / Speed mode selection, Speed /
g— Torque mode selection, Position / Torque mode selection)
S Encoder signal output (A, B, Z Line Driver / Z Open collector)
g Output Servo ready, Servo On, Zero speed, Speed reached, Positioning

completed, At torque limit, Servo alarm output (Servo fault),
Electromagnetic brake, Home completed

Protective Functions

Communication Interface

Overcurrent, Overvoltage, Undervoltage, Z Pulse shift,
Regeneration error, Overload, Overspeed, Excessive deviation,
Encoder error, Emergency stop activated, Memory error, Serial
communication error

RS-232 / RS-485

Environment

Installation Site

Altitude
Atmospheric pressure

Operating Temperature

Storage Temperature

Humidity
Vibration

IP rating
Power System

Approvals

Indoor location (free from direct sunlight), no corrosive liquid and
gas (far away from oil mist, flammable gas, dust)

Altitude 1000m or lower above sea level
86kPA to 106kPA

0Cto45C (If operating temperature is above specified range,
forced cooling will be required)

-20°Cto 65C
0 to 90% (non-condensing)

10Hz = F = 57Hz 0.075mm
57Hz <F = 150Hz 1G
P20

TN/ TT System

CeEW- ©

(Note 3)
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[@ NOTE 1) Rated rotation speed: When full load, speed ratio is defined as the minimum

speed (the motor will not pause).

2) When command is rated rotation speed, the speed fluctuation rate is defined as:
(Empty load rotation speed — Full load rotation speed) / Rated rotation speed

3) TN system: A power distribution system having one point directly earthed, the
exposed conductive parts of the installation being connected to that points by
protective earth conductor.
TT system: A power distribution system having one point directly earthed, the
exposed conductive parts of the installation being connected to earth independent
of the power system.
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11.2 Specifications of Servo Motor (ECMA Series)

Low Inertia Servo Motor

Model: ECMA Series €306 €308 C310
02 04 04 07 10 20
Rated output power (kW) 0.2 04 04 0.75 1.0 2.0
Rated torque (N.m) 0.64 1.27 1.27 2.39 3.18 6.37
Maximum torque (N.m) 1.92 3.82 3.82 7.16 9.54 19.11
Rated speed (rpm) 3000
Maximum speed (rpm) 5000
Rated current (A) 1.55 26 26 5.1 7.3 12.05
Maximum current (A) 4.65 7.8 7.8 15.3 21.9 36.15
@ Power rating (KW/s) 22.4 57.6 24.0 50.4 38.1 90.6
'}% Rotor moment of inertia (Kg_mz) 0.18E-4 0.28E-4 0.68E-4 1.13E-4 2.65E-4 4.45E-4
'S Mechanical time constant (ms) 0.80 0.53 0.74 0.63 0.74 0.61
‘z)- Torque constant-KT (N.m/A) 0.41 0.49 0.49 0.47 0.43 0.53
g Voltage constant-KE (mV/rpm) 16 17.4 18.5 17.2 16.8 19.2
% Armature resistance (Ohm) 2.79 1.55 0.93 0.42 0.20 0.13
@ Armature inductance (mH) 12.07 6.71 7.39 3.53 1.81 1.50
Electrical time constant (ms) 4.3 4.3 7.96 8.37 9.3 114
Insulation class Class B
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 50Hz, 60 seconds
Weight (kg) 1.2 1.6 21 3.0 4.3 6.2
Max. radial shaft load (N) 196 196 245 245 490 490
Max. thrust shaft load (N) 68 68 98 98 98 98
Vibration grade (um) 15
Operating temperature 0 to 40°C (32 to 104°F)
Storage temperature -10t0 80 C (-14 to 176°F)
E Operating humidity 20 to 90% RH (non-condensing)
§ Storage humidity 20 to 90% RH (non-condensing)
2 Vibration capacity 2.5G
- P ratin IP65 (using waterproof connectors and shaft seal installation (or using
9 oil seal models))
Approvals c €
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Medium / High Inertia Servo Motor
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Model: ECMA Series E313 G313
05 10 15 03 06 09
Rated output power (kW) 0.5 1.0 ‘ 1.5 0.3 0.6 0.9
Rated torque (N.m) 2.39 4.77 ‘ 7.16 2.86 5.73 8.59
Maximum torque (N.m) 7.16 14.3 ‘ 21.48 8.59 17.19 21.48
Rated speed (rpm) 2000 1000
Maximum speed (rpm) 3000 2000
Rated current (A) 29 5.6 8.3 25 4.8 7.5
Maximum current (A) 8.7 16.8 24.9 7.5 14.4 22.5
2 Power rating (KW/s) 7 271 45.9 10.0 39.0 66.0
'*% Rotor moment of inertia (Kg_mz) 8.17E-4 8.41E-4 | 11.18E-4 | 8.17E-4 8.41E-4 11.18E-4
'g Mechanical time constant (ms) 1.89 1.50 1.11 1.82 1.38 1.06
‘Z’- Torque constant-KT (N.m/A) 0.83 0.85 0.87 1.16 1.19 1.15
g Voltage constant-KE (mV/rpm) 30.9 31.9 31.8 42.5 43.8 41.6
% Armature resistance (Ohm) 0.57 0.47 0.26 1.06 0.82 0.43
@ Armature inductance (mH) 7.39 5.99 4.01 14.29 11.12 6.97
Electrical time constant (ms) 13.04 12.87 15.31 13.55 13.50 16.07
Insulation class Class B
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 50Hz, 60 seconds
Weight (kg) 6.8 7 7.5 6.8 7 7.5
Max. radial shaft load (N) 490 490 490 490 490 490
Max. thrust shaft load (N) 98 98 98 98 98 98
Vibration grade (um) 15
Operating temperature 0~40
Storage temperature -10~80
g Operating humidity 20 to 90% RH (non-condensing)
5 Storage humidity 20 to 90% RH (non-condensing)
LIEJ Vibration capacity 2.5G

IP rating

Approvals

Cc€

IP65 (using waterproof connectors and shaft seal installation (or using
oil seal models))
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11.3 Dimensions of Servo Drive

Order P/N: ASD-B0121-A, ASD-B0221-A, ASD-B0421-A (100W to 400W)

5.78(147)

$52 . 2 T3(5A]

1

/A

1] K

-0

||
] LI

LABEL

6.38(162)
5.98(152)

LABEL

@ =
SCREW : Méx 0.7 ) ©

MOUNTING SCREW TORGUE :14 (kgf-cm)

WEIGHT 2.64 (1.2)

[@ NOTE 1) Dimensions are in millimeters and (inches). Weights are in pounds and (kilograms).

2) We reserve the right to change the dimensions and weights without prior notice.
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Order P/N: ASD-B0721-A (750W)

11 5.70(147)
%-2 2.44(82)
7 e
[_Ts)

[ - k]

AR N
OI- il )

7 iy

OO0

5 =

1 ? \k

gl 2 g iujs
g % LABEL B

[+] w
LABEL
Al
Juue
—71e 8|9 |
:PETERMINIAL
2.44(82)

. . |
LY L

o

SCREW : M4z 0.7
MOUNTING SCREW TORGUE :14 (kgf-cm)

WEIGHT 3.3 (1.5)

[@ NOTE 1) Dimensions are in millimeters and (inches). Weights are in pounds and (kilograms).
2) We reserve the right to change the dimensions and weights without prior notice.
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Order P/N: ASD-B1021-A, ASD-B1521-A, ASD-B2023-A (1kW to 2kW)
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Sionene | AERCHIL L

WEIGHT 4.4 (2.0)

[@ NOTE 1) Dimensions are in millimeters and (inches). Weights are in pounds and (kilograms).
We reserve the right to change the dimensions and weights without prior notice.
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11.4 Servo Motor Speed-Torque Curves (T-N Curve)

3.82 7.16
(300%) (300%)

Torque (N.m)
Torque (N.m)
Torque (N.m)

0.64 127 2.39
(100%) (100%) (100%)
0.38 Continuous Duty Zone 0.76 Continuous Duty Zone 143 Continuous Duty Zone
(60%) (60%) (60%)
3,000 3,000 3,000
Speed (rpm) Speed (rpm) Speed (rpm)
ECMA-C3060200S ECMA-C3060401S ECMA-C308070)S
ECMA-C30804017
7.16
9.54 19.11 o
(300%) (300%) (300%)
~ = z
£ 3 3
z z =
© 8 2
2.39
318 6.37 (100%)
(100%) (100%)
1.6 ;
191 Continuous Duty Zone 3.82 Continuous Duty Zone 67% Continuous Duty Zone
o y Yy
(60%) (60%)
3,000 !
3.000 2,000 3,000
Speed (rpm) Speed (rpm) Speed (rpm)
ECMA-C310100S ECMA-C3102008 ECMA-E3130501 S
8.59
14.32 215
(300%) (300%) (300%)
— —_ ’é‘
E £ 3
z z z
© © =
286
417 7.16
(100%) (100%) (100%)
. 1.43 ;
32 i 48 Continuous Duty Zone Continuous Duty Zone
(66%) Continuous Duty Zone (67%) Y (67%)
2,000 2,000
1 2
Speed (rpm) Speed (rpm) 000 000
Speed (rpm)
ECMA-E313100 S ECMA-E3131501S ECMA-G313030 S
7.19 2578
(300%) (300%)
E €
ES z
[ ©
573 8.59
(100%) (100%)
267 - 4.29 ;
sy  Continuous Duty Zone prsMl  Continuous Duty Zone
1,000 2,000 1,000 2,000
Speed (rpm) Speed (rpm)
ECMA-G313060 S ECMA-G313090 S
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11.5 Overload Characteristics

B Overload Protection Function
Overload protection is a built-in protective function to prevent a motor from overheating.
B Occasion of Overload

1. Motor was operated for several seconds under a torque exceeding 100% torque.

2. Motor had driven high inertia machine and had accelerated and decelerated at high frequency.
3. Motor UVW cable or encoder cable was not connected correctly.

4. Servo gain was not set properly and caused motor hunting.

5. Motor holding brake was not released.

B Chart of load and operating time (ECMAC30602[1S)

10000
1000 5
) ! Operating
g , Load T
9 120% 138.0s
S 100 \
= =S 140% 161.0s
£ 160% 184.0s
Y Ny 180% 207.0s
£ 10 200% 230.0s
] 220% 253.0s
o) » 240% 276.0s
1 260% 299.0s
280% 322.0s
300% 345.0s
0.1
0 50 100 150 200 250 300

Load (% rated torque)
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B Chart of load and operating time (ECMAC30604L1S)

1000

100
) 120% 65.0s
3 140% 12.9s
2 0 160% 6.6s
= 180% 4.2s
2 200% 2.8s
‘g 220% 2.1s
& 240% 1.5s
1 260% 1.2s
280% 1.0s
300% 0.8s

0.1
0 50 100 150 200 250 300

Load (% rated torque)

B Chart of load and operating time (ECMAC30804[17)

10000

1000
5 s | O
g 120% 254 .55
8 100 140% 50.4s
= 160% 26.0s
S 180% 16.4s
S 0 200% 11.0s
-% 220% 8.2s
of 240% 6.0s
o) 260% 47s
1 280% 3.8s
300% 2.9s

0.1

o

50 100 150 200 250 300
Load (% rated torque)
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B Chart of load and operating time (ECMAC30807L1S)

1000

— 100
g 120% 185.8s
3 140% 36.8s
% 160% 19.0s
£ 10 180% 12.0s
X 200% 8.0s
% 220% 6.0s
5 240% 4.4s
S 260% 3.4s
280% 2.8s
300% 2.2s
0.1
0 50 100 150 200 250 300

Load (% rated torque)

B Chart of load and operating time (ECMAC31010[1S)

1000

—~ 100 _
g 120% 185.8s
§ 140% 36.8s
= 160% 19.0s
E 10 180% 12.0s
o> 200% 8.0s
% 220% 6.0s
g 240% 4.4s
o 260% 3.4s
280% 2.8s
300% 2.2s

0.1
0 50 100 150 200 250 300

Load (% rated torque)
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B Chart of load and operating time (ECMAC31020L1S)

1000

— 100
g 120% 185.8s
S 140% 36.8s
Rz 160% 19.0s
g 10 180% 12.0s
i; 200% 8.0s
£ 220% 6.0s
3 240% 4.4s
& ; 260% 3.4s
280% 2.8s
300% 2.2s

0.1
0 50 100 150 200 250 300

Load (% rated torque)

B Chart of load and operating time (ECMAC31303[1S)

10000
1000
g e OO
S 120% 613.1s
S 100 140% 121.4s
> 160% 62.6s
E 180% 39.4s
o 200% 26.4s
= 10 220% 19.8s
o 240% 14.5s
o 260% 11.4s
1 280% 9.1s
300% 7.1s
0.1
0 50 100 150 200 250 300

Load (% rated torque)
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B Chart of load and operating time (ECMAC31305L1S)

1000

100
S 120% 185.8s
3 140% 36.8s
2 160% 19.0s
= 180% 12.0s
2 200% 8.0s
g 220% 6.0s
s 240% 4.4s
1 260% 3.4s
280% 2.8s
300% 2.2s

0.1

o

50 100 150 200 250 300
Load (% rated torque)

B Chart of load and operating time (ECMAC31306[1S)

1000

100
8 120% 167.2s
& 140% 33.1s
g 160% 17.1s
= 180% 10.8s
2 200% 7.2s
‘g 220% 5.4s
8 240% 4.0s
1 260% 3.1s
280% 2.5s
300% 1.9s

0.1

o

50 100 150 200 250 300
Load (% rated torque)
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B Chart of load and operating time (ECMAC31309L1S)

1000

100

Operating Time (seconds)
o

0.1

o

50 100 150 200
Load (% rated torque)

250

B Chart of load and operating time (ECMAC31310LIS)

1000

100

Operating Time (seconds)
o

0.1

o

50 100 150 200
Load (% rated torque)
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300

300

120% 185.8s
140% 36.8s
160% 19.0s
180% 12.0s
200% 8.0s
220% 6.0s
240% 4.4s
260% 3.4s
280% 2.8s
300% 2.2s

120% 130.0s
140% 25.7s
160% 13.3s
180% 8.4s
200% 5.6s
220% 4.2s
240% 3.1s
260% 2.4s
280% 1.9s
300% 1.5s
11-15
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B Chart of load and operating time (ECMAC31315L1S)

1000

— 100
g 120% 167.2s
3 140% 33.1s
% 160% 17.1s
E 10 180% 10.8s
= 200% 7.2s
£ 220% 5.4s
S 240% 4.0s
5 ] 260% 3.1s
280% 2.5s
300% 1.9s

0.1
0 50 100 150 200 250 300

Load (% rated torque)
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11.6 Dimensions of Servo Motor

Motor Frame Size: 80mm Models

2
g - 30050
v [ -
, 1
i)
I 0
Iy } T
L
Model ECMAC30602L1S ECMAC30604L1S ECMAC30804[17 ECMAC30807L1S
LC 60 60 80 80
LZ 5.5 55 6.6 6.6
LA 70 70 90 90
S 14 14 14 19

LB 50 50 70 70
LL 105.5 130.7 112.3 138.3
LR 30 30 30 35
LE 3 3
LG 7.5 7.5 8 8
LW 20 20 20 25
RH 1 11 1 15.5
KW 5 5 5 6

[@ (\[e}gd 1) Dimensions are in millimeters.

2) The boxes (1J) in the model names are for optional configurations. (Please refer
to Section 1.2 for model explanation)
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Motor Frame Size: 100mm Models

!.

€

=—|lli 0
o s —1- 1 -EEI g 3
DTN
%ﬁ B
B LG
" L
Model ECMAG31303S ECMAE3130501S ECMAG31306[1S ECMAG313091S
LC 130 130 130 130
LZ 9 9 9 9
LA 145 145 145 145
S 22 22 22 22
LB 110 110 110 110
LL 147.5 147.5 147.5 163.5
LR 55 55 55 55
LE 6 6 6 6
LG 115 115 11.5 115
LW 36 36 36 36
RH 20 20 20 20
KW 8 8 8 8

[@ [\[e}g3 1) Dimensions are in millimeters.

2) The boxes ([J) in the model names are for optional configurations. (Please

refer to Section 1.2 for model explanation)

11-18
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Motor Frame Size: 100mm Models

!.

==

oo
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ow

Model ECMA-C31010L1S ECMA-E313100LJS ECMA-E3131501S ECMA-C31020L1S
LC 100 130 130 100
LZ 9 9 9 9
LA 115 145 145 115
S 22 22 22 22
LB 95 110 110 95
LL 153.3 147.5 167.5 199
LR 45 55 55 45
LE 5 6 6 5
LG 12 11.5 11.5 12
LW 32 36 36 32
RH 18 20 20 18
KW 8 8 8 8

[@ [\[e3g3 1) Dimensions are in millimeters.

2) The boxes ([J) in the model names are for optional configurations. (Please

refer to Section 1.2 for model explanation)

Revision 10/15/2006, 2006PDD23000009
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11.7 EMI Filters Selection

Item Power Servo Drive Model EMI Filter Model

16DRT1W3S (1-phase)
1 200w ASD-B0221-A

10TDT1WA4C (3-phase)

16DRT1W3S (1-phase)
2 400W ASD-B0421-A

10TDT1WA4C (3-phase)

16DRT1W3S (1-phase)
3 750W ASD-B0721-A

10TDT1WA4C (3-phase)

16DRT1W3S (1-phase)
4 1000W ASD-B1021-A

10TDT1WA4C (3-phase)

16DRT1W3S (1-phase)
5 1500W ASD-B1521-A

10TDT1WA4C (3-phase)
6 2000w ASD-B2023-A 26TDT1WA4C (3-phase)
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Chapter 12 Application Examples

12.1 Connecting to DVP-EH PLC and DOP-A HMI
Application Example: Dual Mode (S-P Mode)

Purpose

Use Delta DVP-EH series PLC to output pulse command (Homing operation, JOG operation, forward and
reverse operation, and speed control mode switching) and enable ASDA-B servo drive. Also, use Delta
DOP-A series HMI to control ASDA-B servo drive and let the servo drive follow the commands from PLC to

complete the positioning.

Explanation:

Programmable Logic Controller (hereinafter “PLC”)

1. Delta DVP-EH series PLC is “Transistor Output” Model. The definition of output contacts is as follows:

YO: Pulse

Y1: SIGN

Y2: In speed control mode, parameter P1-09 is used to set speed 1 of internal speed command.

Y3: In speed control mode, parameter P1-10 is used to set speed 2 of internal speed command.

Y4: S-P dual mode: When S-P signal is Off, it is speed mode. When S-P signal is On, it is position mode.
Y5: Servo ON

2. Pulse command is open-collector signal.
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PLC Program

ME00
_| I ( M1334 )
M1000
| ( M1346 )
M31
| ( v5 )
M30
— | ( va )
S50 510 511 512 513 M1334 M20 M2 M22
| [ /] [ /1 [ /] [ /1 [ /] [ /1 [ /] [ /1
—/ /] /] /] /] /] /] /] /] € ms )
M1002
_| I !DI’\-'IO\-" K200 D1343 |
M801 M5
/N I I !RST M10 |
!RST M12 |
!RST M13 |
!SET 50 |
M802 M5
1| | | !RST W12

!RST M13 ‘
!SET 510 |
!RST M10 ‘
M303 M5
| | | !RST W12 |
!RST M13 ‘
!SET 511 |
!RST M10 ‘
M304 M5 W10
| | | | | | |
_Mxl | | | | RsT 12
!RST M13 ‘
!SET 512 |
M305 WS W10
| | | | | | ‘
_Mxl | | | | RST 12

12-2 Revision 10/15/2006, 2006PDD23000009



Chapter 12 Application Examples | ASDA-B Series

!RST M13 |
!SET 513 |
M20 M21
| | /]
— | /1 SR
M23
m21 Mza
| | /]
— | /1 C Y
m24
m22 Mza M21
| | /] | /]
— | /1 /1 (M2
( mM24 )
50 M50
—<s I I lDZRN D200 D210 M35 Y0 |
M1029
_{ I lSET M10 |
M1336 M50
—/1 | | ST %0 |
11000
I ( M50 )
810 M302 M51
_<5 I I I I !DDRVI K2147483647 D300 Y0 \e ‘
M1336 M51
_{/I I I lRST s10 ‘
M1000
I ( M51 )
11029
_{ I lRST 111029 |
511 M302 M52
_<5 I I I I !DDRVI K-2147483648 D300 Y0 Y1 ‘
M1336 M52
_V’I I I lRST S11 ‘
M1000
I ( M52 )
M1029
_{ I lRST 111029 ‘
512 M53
_<5 I I !DDRVA D350 D360 YO Y1 ‘
11029
_{ I lSET M12 ‘
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M1336 400
___{f/} I I lRST 512
M53
I { M0 )
M1000
I { Maz )
813 M54
“<i5 | | !DDRVA D370 D380 Y0 ¥1
11029
———{ { !SET W13 ‘
M1326 14104
___4;fi I I !RST g132 ‘
M54
4 I { Mot )
11000
I { M54 )
RET
M1001
___4 I leov D1336 D1000
END
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ASDA-B series Servo Drive

1. When using open-collector input, the max. allowable input pulse frequency is 200Kpps.

2. Parameter Settings:

[ | Set P1-01=06 (S-T dual mode)

u Set P1-09 ~ P1-11 (Internal speed command)
[ | Set P1-36=1 (Accel /Decel S-curve)

u Set P2-10=101 (DI1=Servo On)

[ Set P2-11=104 (DI2=CCLR)

[ Set P2-12=114 (DI3=SPDO0)

[ Set P2-13=115 (DI4=SPD1)

u Set P2-14=118 (DI15=S-P dual mode switching)

[ | Set P2-32=1 (PDFF, the ratio of load inertia to servo motor inertia can be continuously adjusted.)
3. Communication format: Both DVP-EH series PLC and ASDA-B series servo drive have to adopt the

same communication protocol setting.
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Connections between DVP-EH series PLC and ASDA-B series Servo Drive

DVP-EH

L vo | vi [ v2 ] v3 ]| va| vs| ve | v7 |
| co| c1| c2| ca| ca| c5] c6| c7 |

1ka 1ka

Connections:
DVP-EH ASDA-B CN1
YO ° 22
Y1 o ° 20
Y2 o ] 5
Y3 o ] 3
Y4 o ] 15
Y5 e ] 17
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HMI DOP-A HMI

Program Screen (Homing Operation)

11 - Screen_1

Application Example 1

Position Mode :

DZRN Command

Start

1stHigh Speed Homing | ##########E  Hz

2nd Low Speed Homing | PHRELH Hz

________________________________

Feedback rotatmn
number of motor | 12345

M‘IDEQ YO Y1

Revision 10/15/2006, 2006PDD23000009 12-7



Chapter 12 Application Examples | ASDA-B Series

(Position Control 1)

[J2 - Screen_2

Application Example 2
Position Mode :

Absolute Pulse Command

Position 1 setting | BHEHBEBHEY
Rotation Speed

(Frequency) |wnppRnsRRn H
Accel / Decel Time I##### msec
Feedback Pulse i 3 5 5 L S amy

number of mator 1234567891

Motor rotation speed . 12345
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(Position Control 2)

13 - Screen_3

Application Example 3

Position Mode :

Absolute Pulse Command

Position 2 setting | s e ey

Rotation Speed
(Fraquench |#unpnRasny 1

Accel/ Decel Time | BEEEE msec

Feedback Pulse /2 o o

number of motor | 1234567891
Motor rotation speed | 12345 |

‘QK’)\Q ll

M1029 YO
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(JOG Operation)

14 - Screen 4

Application Example 4

Position Mode :

JOG Speed | ##t######## He i(:.
' e
Accel ! Decel Time | HEg#E msec
______________________________ Forward Reverse
Feedback Pulse : : i Stop
number of motor 1234567891 rtrJnnlng: - 4
Motor rotation speed | 12345 ;
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(Speed Control)

15 - Screen_5

Application Example 5

Speed Mode :

Operation

Ensure all wiring is connected correctly.

Restart the servo drive (Apply the power to servo drive again).

At this time, the SON LED (Servo On Indicator) will be lit to indicate that the servo drive is enabled, and
normal display will show on the LCD display. If ALRM LED (Alarm Output Indicator) is lit or any fault
message show on the LCD display, please refer to Chapter 10 “Troubleshooting” to remove the fault

code and fault message.

If there is no fault, press “Servo On” key on HMI screen and CMD LED will be red to indicate that the

servo drive is enabled (Servo On status).

Then, the users can use various functions on different HMI screens to control the servo drive and

execute the functions of servo drive.

Before operating in speed mode, the users need to switch to speed control mode on the first HMI

screen.
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12.2 Connecting to DVP-EH PLC and Delta TP04 Series
Application Example: Homing Operation

Purpose

Use Delta TP04 series operation panel interface as host (external) controller to control ASDA-B servo drive

and let the servo drive follow the commands from PLC to complete the positioning.

Delta TP04 Series

The editing screens by using TPEditor software is shown as follows:

14504-B Homing Mode
Tzt Speed  2nd Speed

FLC pulze cormmand

Download the editing screens to TP04 series by using TP communication cable

Communication format: Both TP04 series operation panel interface and ASDA-B series servo drive have to
adopt the same communication protocol setting.

Please notice that the users still have to use PLC ZRN (Zero-point return) command when executing this

homing operation.
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1002
___4 I leov K200 D1343
1000
I { M1346 )
131
— | (s )
Ma01
¢I !RST 110 |
!SET S0 |
1002
___4 I !mov Has 01120 |
seT M1120
|
!mov K100 D1129 |
W36
__4 I IMODRD K2 H4 K1 |
M50
I !SET 11122 |
lSET M36 ‘
S0 M50
s I I !DZRN D200 D210 M35 Y0 |
W1029
I lSET M10 |
1336 M50
—/l | | e s |
W1000
I { M50 )
RET
END
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ASDA-B series Servo Drive

Parameter Settings:

P1-00 =0 (Position mode)
P2-10 =101 (SON Servo ON, the default is DI1)
P2-12 =104 (CCLR)

P2-32 =1 (PDFF, the ratio of load inertia to servo motor inertia can be continuously adjusted.)

Communication Settings:

Use RS-485 communication

Operation

Ensure all wiring is connected correctly.

Restart the servo drive (Apply the power to servo drive again).

At this time, the SON LED (Servo On Indicator) will be lit to indicate that the servo drive is enabled, and
normal display will show on the LCD display. If ALRM LED (Alarm Output Indicator) is lit or any fault
message show on the LCD display, please refer to Chapter 10 “Troubleshooting” to remove the fault

code and fault message.

If there is no fault, set the speed of homing operation and the setting value of speed 2 on the first TP04

screen.

Press “Servo On” key on the second TP04 screen and CMD LED will be red to indicate that the servo

drive is enabled (Servo On status).

Then, the users can use homing function on the third TP04 screen to control the servo drive.

Finally, the users can observe the servo operation on the forth TP04 screen.
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12.3 External Controller Connection Examples

B  Connecting to Delta DVP-EH PLC

Delta Servo Drive

Servo Motor

DVP-EH PLC ;
Q ?: ASDA-B Series
1 229 >QR vo—>
L —O g—gg_>Os DI1:SON viO—>
@ — “220VAC ©29_ 5,07 DI2:ARST w|(O—>
N O Single-phase £3 DI 4: CWL
Y power supply I ‘CC
+24 DI5: CCWL =
S/S ] DI6: EMGS
Y 24G » DO_COM -
—W—— X0 ——O O—=e Startup VDD
M- X1 —O O—e Zero-point return [COM+
W,
w—— x2 |—0 O—¢ JOG(+) L, O— DIt
W,
W x3 —0O O—=¢ JOG() O— DI2
o =
A X4 —O ] O—=e Stop DI 4
2
A X5 ——O O—9 Errorreset DI'5
I
$—W— X6 0 Q% FWD limit O0To— pi6
W x7 —O O— REVIimit COM-| 13
il |
—W\>— X710 ——<«— SRDY
g ‘ _ m— Encoder
—W—— X711 —<—ZSPD Line driver «— OZ | 24 ?l_
W X12 —<TPOS signal 1 /07 | 25 |
o L : ) Error
W—— X13 <« ALARM Z-phase signal
7 (Zero-point signal) Counter
WA X|14 Pulse Clear ‘ T
ectronic
c2 Com-| 13 Gear
Approx. vDD
L8 /PLS 21— | .
Pulse Output #4270 /SIGN X Ki
L/L_ Yo 9 pLs
co 9 com-
- /\ _ o SIGN
~ C1 FWD / REV Directi
Irection pax. input pulse
frequency is F
200kpps
DVP32EHO0T
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B Connecting to Delta DVP-01PU

Delta Servo Drive

Three-phase —>O|R ASDA-B Series
power supply —»QO|s v
220VAC ()7 w
16
Ed 2
[ vDD | 7 r
DI1:SON O_Cgl":* 1" "
7
x e
DI2:ARST o578
Dl4:CWL K
DI5: CCWL 517 173
DI6:EMGS A E?
com-| 13
DVPO1PU-H +24VDCIN
I I _I—J
24V
|
STARTI Error
ov
——STOP K I ol Counter
Sy T o BT i
) =iy K /07 |25 Electronic
———DOG K Z-phase signal Gear
L——— s/s M (Zero-point signal)
K25y PLS |22
Manual Pulse Generator /PLS |21 T .
ied|Ca SIGN |20 :}B_S_;_r\_'.'
500
g /SIGN|19
®A- Pulse Output
OB+
DOB- ::::E, E CLR+ DI3 |5 _D_}}”*”KK
CLR- - —+q| COM- |13
| Pulse Clear

12-16

Servo Motor

l—m« Encoder
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B Connecting to Mitsubishi FX1PG

Delta Servo Drive

FX-32MT -~ .
— ] 2= ASDA-B Series
‘T g80—>0r
L —O | >0 > —>»(s
D % 220VAC 38Q
) Single-phase = 2 —>»(OT
24V N O power supply F 2o
—+— com » DO_COM
¢ VWH—| RUN —O O—4 PLCRUN
w—| xo —O O—a Startup EXH  2«v
%,
A\ Ef' X1 ——O , O—= Zero-point return VDD | 7 {i—
el
W1 X2 2, 01406 COM+| 4 [ ry
Wb X3 |—0, O—4 J0G() oo DIt 17
Wb x4 |—0 O—4 Stop o— D2 [18H= !
ME X5 ——O O—=@ Errorreset DI4 | 3
o—w»j— X6 ) FWD limit DI5 |15
W x7 REV limit To— DI6 |14
MWAH— X10 — < SRDY coM- [13
WA X1 |—<«—ZSPD p—.
W] x12 — < TPOS :
VW X13 — 4 ALARM DI2:ARST
M2 DI 4: CWL
AVAVAV = X14
l DI5:CCWL —
DI6: EMGS Counter
Electronic
Gear
FX-1PG il
|
SEFFTISTOP
J{{%ﬁ_ DOG —>—
L s/S {1
| +24V
K: CLR DI3
COM1 COM-
Pulse Clear
Approx. | VDD
1KQ
;)/ VH *—¢ /PLS
VL Ly /SIGN
1KQ
FPO -
FP
CcCOMO O COM-
RP SIGN
RPO Pulse Output

T e
v PGO-

oz

24

102

25

Z-phase signal
(Zero-point signal)
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B Connecting to Mitsubishi FX2N1PG

Delta Servo Drive

Fx-32MT . ASDA-B Series
D 880 —>0 _ upo—>
- 220VAC & §§ —»0 DI ; bl v O—> Servo Motor
@ ‘ N Single-phase g gg —30 DI2:ARST wO—>»
24V N —O power supply £3 DI 4:CWL
—— com » DO_COM DI5:CCWL ﬂ
¢—\WH—| RUN —0O O—4 PLCRUN DI6: EMGS
AV é.’ xo ——O O—=e Startup
W x1 —O0 O—e Zero-point return
o—JWv—;o)'— X2 0O O—=e JOG(+)
2 —l
W X3 —0O O—e JOG(-) o o—
W X4 —O O—4 Sto
& —— P
AP X5 ——O O——e Errorreset
W X6 —O_Q—e FWD limit
¥ x7 —0Q_g— REVIimit To
MAB— X10 |— < SRDY
wp—| x11 |—<zSPD
wp—| x12 —<«TPOS
£ e\/7@<—FEncoder
WPH— X713 —— <4 ALARM
AAA ;’
VVVpr X14
Error
Counter
Electronic
Gear
FX2N-1PG _H.”.
|
TP
SRS
L s/s I
l +24V
C CLR [+ >< ~d pi3 | 5| ik
COM1|— 0| COM-| 13
DC24V
Pulse Clear
vDD | 7
Approx
4‘ VI—D .[ o Y | /PLS |21
LD—APW /SIGN
1KQ
%_1 FP PLS
| COMO O COM-
RP Q SIGN
%_ Pulse Output
PGO++ d oz 2431
/L PGO- | >< +Q /0Z | 25
! ’ Z-phase signal i

(Zero-point signal)
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B Connecting to Mitsubishi AD75

Delta Servo Drive

Servo Motor

Three-phase O|R ASDA-B Series
power supply —»O|S
220VAC  — QT
Ea o
[ voD | 7 —F—
COM+ 4 — e ]
DI 1:SON N D e
% —_— t
DI2:ARST = 3 B 7ok
DI 4: CWL D6 | 3
DI5:CCWL PEARE g
DI6:EMGS DI8 | 14 47kﬁ}l__:
com-| 13
A1SD75-P
START|16—4W ——
¢——— STOP |14 Counter
¢—— PLS |12/ —4w—] m_ ?
PGO+ 0Z |24 31
) RLS |13~ jm: PGO- — \4Q /0Z |25 Electronic
¢—"—— DOG |11~ Z-phase signal Gear
——— CHG |15—€¢mW— (Zero-point signal)
COM |35 {PULH d prs [22]1—
COM |36 PUL-F- /PLS |21 = ;K
—I:CPUL_R+ SIGN |20 e
—— —— RDY MW PUL-R- /SIGN|19
| INPS MW Pulse Output
COM |26
CcOoM - COM-|13
Pulse Clear
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Appendix A Accessories

B Power Connectors

Order P/N: ASDBCAPW0000

e

%
Title Part No. Manufacturer
Housing C4201H00-2*2PA JOWLE
Terminal C4201TOP-2 JOWLE

Order P/N: ASD-CAPW1000

3106A-20-18S

Order P/N: ASD-CAPW2000

o)

3106A-24-11S

L

©
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B Power Cables

Order P/N: ASDBCAPW0203/0205

KST:SVBL1-3.7

A S5 ]
KST:RVBL1-4
L
Title Part No. Manufacturer
Housing C4201H00-2*2PA JOWLE
Terminal C4201TOP-2 JOWLE
L
Title Part No.
mm inch
1 ASDBCAPWO0203 3000+ 10 118+ 0.4
2 ASDBCAPWO0205 5000+ 10 197 + 0.4
Order P/N: ASD-CAPW1203/1205
KST:SVB3-4
1
KST:RVBL5-4
] S
O 1
|

3106A-20-18S

L
Title Part No. Straight
mm inch
1 ASD-CAPW1203 3106A-20-18S 3000 + 10 118+ 0.4
2 ASD-CAPW1205 3106A-20-18S 5000 + 10 197+ 0.4
Order P/N: ASD-CAPW2203/2205
KST:SVB3-4
N KST:RVBL5-4
O
L
3106A-24-118
L
Title Part No. Straight
mm inch
1 ASD-CAPW2203 3106A-24-11S 3000 £ 10 118+ 0.4
2 ASD-CAPW2205 3106A-24-11S 5000 £ 10 197+ 04
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B  Encoder Connectors

Order P/N: ASDBCAEN0000

il

Title Part No. Manufacturer
Housing AMP (1-172161-9) AMP
Terminal AMP (170359-3) AMP

Order P/N: ASDBCAEN1000

3106A-20-29S D-SUB Connector 9P

B Encoder Cables

Order P/N: ASDBCAEN0003/0005

%Ej I

L |
D-SUB Connector 9P
Title Part No. Manufacturer
Housing AMP (1-172161-9) AMP
Terminal AMP (170359-3) AMP
Title Part No. -
mm inch
1 ASDBCAENO0003 3000+ 10 118+ 0.4
2 ASDBCAENO0005 5000 + 10 197 £ 0.4
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B Encoder Cables

Order P/N: ASDBCAEN1003/1005

(o)
= —
e ] |
3106A-20-29S D-SUB Connector 9P
Title Part No. Straight -
mm inch
1 ASDBCAEN1003 3106A-20-29S 3000 + 10 118+ 0.4
2 ASDBCAEN1005 3106A-20-29S 5000 + 10 197+0.4

B |/O Signal Connector

Order P/N: ASDBCNDS0025

D-SUB Connector 25P

B Communication Cables

Order P/N: ASDBCADKO0001 (for Keypad, connecting a ASDA-B servo drive to a Keypad)

=R K " il
7 1000mm £ 15

Mini-Din 8Pin
Title Part No. Manufacturer
Box Header 3071420300 DELTA
Cover 3140311100 DELTA
Housing 2541-K-14PD JAWS
Terminal 2541-T-G JAWS
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B Communication Cables

Order P/N: DVPACAB2A30 (for PC, connecting a ASDA-B servo drive to a PC)

SHEI 2 ]

3000mm = 15

Mini-Din 8P
D-SUB Connector 9P

Order P/N: ASDBCACKO0001 (for Keypad, connecting a PC to a Keypad)

USB
500mm + 15 L

0.
= LS
500mm + 15
500mm + 15 a
D-SUB Connector 9P
Title Part No. Manufacturer

Box Header 3071420300 DELTA
Cover 3140311100 DELTA
Housing 2541-K-14PD JAWS
Terminal 2541-T-G JAWS
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B Keypad

Order P/N: ASD-PU-01A (including communication cable)

ASD-PU-01A

— T

BIeL616,
HIBKAD

S
«s

r\F-lT'A

1

« 1 J
LS g i
1000mm = 15
Mini-Din 8Pin
Title Part No. Manufacturer
Box Header 3071420300 DELTA
Cover 3140311100 DELTA
Housing 2541-K-14PD JAWS
Terminal 2541-T-G JAWS
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B Servo Drive, Servo Motor and Accessories Combinations

200W Servo Drive and Applicable Servo Motor

Servo Drive ASD-B0221-A
S";)rv\ro'"l\j:t'ir ECMA-C30602ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable ) )
ASDBCAPWO0203 ASDBCAPWO0205
Encoder Cable Encoder Cable i i
ASDBCAENO0003 ASDBCAENO0005
Power Connector ASDBCAPWO0000
Connector

Encoder Connector ASDBCAENOQO0O

400W Servo Drive and Applicable Servo Motor

Servo Drive ASD-B0421-A
Low inertia ECMA-C30604ES
Servo Motor ECMA-C30804E7
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable i i
ASDBCAPWO0203 ASDBCAPWO0205
Encoder Cable Encoder Cable i i
ASDBCAENO0003 ASDBCAENO0005
S Power Connector ASDBCAPWO0000
Encoder Connector ASDBCAENO0000
Mse:x;"“:;‘:::a ECMA-E31305ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable Motor Power Cable Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASDBCAEN1000
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400W Servo Drive and Applicable Servo Motor

Servo Drive ASD-B0421-A
:;f:o'rll;;fr ECMA-G31303ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASDBCAEN1000

750W Servo Drive and Applicable Servo Motor

Servo Drive ASD-B0721-A
S";’r"\fo'”l\‘::t'sr ECMA-C30807ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable ) )
ASDBCAPWO0203 ASDBCAPWO0205
Encoder Cable Encoder Cable i i
ASDBCAENO0003 ASDBCAENO0005
S Power Connector ASDBCAPWO0000
Encoder Connector ASDBCAENO0000
:;f:o'rll;;fr ECMA-G31306ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASDBCAEN1000
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1kW Servo Drive and Applicable Servo Motor

Servo Drive ASD-B1021-A
S";’r"\fo'”l\j:t'sr ECMA-C31010ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
— Power Connector ASDBCAPWO0000
Encoder Connector ASDBCAENOO00QO
M:::/‘;nl\;lr;’:r'a ECMA-E31310ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector
Encoder Connector ASDBCAEN1000
:;?O'ﬁ;fr ECMA-G31309ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable Motor Power Cable Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASDBCAEN1000
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1.5kW Servo Drive and Applicable Servo Motor

Servo Drive ASD-B1521-A

Medium inertia ECMA-E31315ES

Servo Motor
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASDBCAEN1000

2kW Servo Drive and Applicable Servo Motor

Servo Drive ASD-B2023-A
S";’r"\fo'”l\‘::t'sr ECMA-C31020ES
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable  Motor Power Cable  Motor Power Cable  Motor Power Cable
ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303 ASD-CAPW1305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASDBCAEN1003 ASDBCAEN1005 ASDBCAEN1003 ASDBCAEN1005
Power Connector ASD-CAPW1000
Connector
Encoder Connector ASDBCAEN1000
Other Accessories (Applicable for ASDA-B series all models)
Description Model Name
25Pin I/O signal connector (CN1) ASDBCNDS0025

Communication cable, for Keypad, connecting a
ASDA-B servo drive to a Keypad ASDBCADKO001

Communication cable, for PC, connecting a
ASDA-B servo drive to a PC DVPACAB2A30

Communication cable, for Keypad, connecting a ASDBCACKO0001
PC to a Keypad

Keypad ASD-PU-01A
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