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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-A2 series AC servo drives and ECMA series AC servo motors. The contents of this manual
are including the following topics:

o 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
o 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:
o 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.
° 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.
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o Ensure that the motor and drive are correctly connected to a ground. The grounding
method must comply with the electrical standard of the country (Please refer to NFPA 70:
National Electrical Code, 2005 Ed.).

Do not 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.

o 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.

Carefully note 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!

ASDA-A2 series drives are high-resolution, 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-A2 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-A2 series user manual (Drives, cables and motors are

for use in a suitable enclosure with a minimum of a UL50 type 1 or NEMA 250 Type 1 rating).

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
damage, malfunction and inability.

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.
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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.

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

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.

In order to prevent fire hazard and accidents, please form the wiring by the cable specifications outlined in this user manual.

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.

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 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

>
>

Y

YV V V V

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.

Ensure that the “Charge” indicator ceases when performing any maintenance, inspection or repairing.

Main Circuit Wiring

>

WARNING >

Install the encoder cables in a separate conduit from the motor power cables to avoid signal noise. Separate the conduits by
30cm (11.8inches) above.

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 3m (9.84ft.) and the maximum length of encoder (PG) feedback cables is 20m (65.62ft.).

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.

1t is not recommended to frequently power the drive on and off. Do not turn the drive off and on more than once per minute as
high charging currents within the internal capacitors may cause damage.
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Main Circuit Terminal Wiring

» Please perform the wiring after the terminal blocks are all removed from the drive.
» Insert only one wire into one terminal on the terminal block.
WARNING > When inserting wires, please ensure that the conductors are not shorted to adjacent terminals or wires.

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

[@ Wle3gd 1) [nthis manual, actual measured values are in metric units. Dimensions in (imperial
units) are for reference only. Please use metric for precise measurements.
2) The 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.

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.

ASIA

DELTA ELECTRONICS, INC.

Taoyuan Plant 1

31-1, XINGBANG ROAD,

GUISHAN INDUSTRIAL ZONE,

TAOYUAN COUNTY 33370, TAIWAN, R.O.C.
TEL: 886-3-362-6301

FAX: 886-3-362-7267

NORTH/SOUTH AMERICA

DELTA PRODUCTS CORPORATION (USA)
Raleigh Office

P.0. BOX 12173

5101 DAVIS DRIVE,

RESEARCH TRIANGLE PARK, NC 27709, U.S.A.

TEL: 1-919-767-3813
FAX: 1-919-767-3969

JAPAN

DELTA ELECTRONICS (JAPAN), INC.
Tokyo Office

DELTA SHIBADAIMON BUILDING
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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:

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).

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.

Check for damage.

Inspect the unit to insure it was not damaged during shipment.

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 include the following parts:

Part | : Delta standard supplied parts

(1)
()
©)
(4)
()
(6)

(10)

Servo drive

Servo motor

6 PIN Terminal Block (for L1c, L2¢c, @, R, S, T) (available for 200W ~ 1.5kW models)
3 PIN Terminal Block (for R, S, T) (available for 2kW ~ 3kW models)

3 PIN Terminal Block (for L1c, L2c, @) (available for 2kW ~ 3kW models)

3 PIN Quick Connector (for U, V, W)

3 PIN Quick Connector (for P&, D, C)

One operating lever (for wire to terminal block insertion)

One jumper bar (installed at pins P@ and D of the 3 PIN Terminal Block for P&, D, C)

Instruction Sheets (Traditional Chinese, Simplified Chinese and English version)

Part Il : Optional parts (Refer to Appendix A)

(1)

One power cable, which is used to connect servo motor to U, V, W terminals of servo drive. This

power cable includes a green grounding cable. Please connect the green grounding cable to the
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Chapter 1 Unpacking Check and Model Explanation | ASDA-A2 Series

()

ground terminal of the servo drive

One encoder cable, which is used to connect the encoder of servo motor to the CN2 terminal of

servo drive.

CN1 Connector: 50 PIN Connector (3M type analog product)

CN2 Connector: 20 PIN Connector (3M type analog product)

CN3 Connector: 6 PIN Connector (IEEE1394 analog product) for general communication (RS-485)

CN4 Connector: 4 PIN Connector

(USB Type B product)

CNG6 Connector: RJ45 Connector for high-speed communication (CANopen)

1.2 Model Explanation

1-2

1.2.1 Nameplate Information

ASDA-A2 Series Servo Drive

B Nameplate Explanation

Model Name —p»
Capacity Specification —»
Applicable Power Supply —»

Rated Current Qutput —»
Barcode —»
Firmware Version —»

B Serial Number Explanation
A20421B T 9 31 0018

ECMA Series Servo Motor

B Nameplate Explanation

Model Name —p»

Input Power —»

Rated speed and Rated Output—
Barcode —»

Serial Number —»

(r
A neta AC SERVO DRIVE

)

MODEL: ASD-A2-0421-B

POWER: 400W

INPUT: 200~230V 3PH 50/60Hz 2.6A
200~230V 1PH 50/60Hz 3.4A

QUTPUT: 110V 0-200Hz 2.6A

IEINCI TN TR O I

00.00 A20421BT9310018

<€— Serial Number

\DELTAELECTRONICS, INC.

MADE IN )(D(X)(XX/‘

—I_—- Serial Number

Week of Production
Year of Production (9: Year 2009)
Production Factory (T: Taoyuan ; W: Wujiang)

Model Name

§
( Asega AC SERVO

§
MOTOR |

Model: ECMA-C10602ES

INPUT: KW 0.4 V200 A2.6

OUTPUT: r/min 3000 N.m 1.27 Ins.B c €

02ES0T833001

AR TAT MR

0

\DELTAELECTRONICS, INC.

MADE IN XXXXX}(/

Revision June, 2009



Chapter 1 Unpacking Check and Model Explanation | ASDA-A2 Series

B Serial Number Explanation
C10602ES 0 T 8 33 0010

—=@ Serial Number
Week of Production

Year of Production (8: Year 2008)

——— @ Production Factory (T: Taoyuan ; W: Wujiang)

@ Version Number (0: Delta Standard Model)

® Model Name

1.2.2 Model Name Explanation
ASDA-A2 Series Servo Drive

ASD-A2-04 21 -U

» Type (see the table below)

» Input Voltage and Phase
21:220V 1-Phase/3-Phase
23 :220V 3-Phase

v

Rated Output Power
02:200W 15:1.5KW
04 :400W 20:2KW
07 :750W 30:3KW
10 : 1kW

v

Series
A: A Series

» Product Name
AC Servo Drive

Second Feedback Signal Digital Input
T CAN :
B (For full closed-loop control) et Extension Port
M (Communication Type) Yes Yes No
U (Internal Position Control Type) Yes No Yes
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ECMA Series Servo Motor

ECMA-C10602ES

Standard Shaft Dimensions: S
Specified Shaft Dimensions: 7=14mm

05:500W 10:1kW

» Motor Frame

Size

06: 60mm 10: 100mm 18:180mm
08: 80mm 13: 130mm

> Series

Rated Voltage / Rated Speed
C: 220V / 3000 r/min
E: 220V / 2000 r/min
F: 220V / 1500 r/min
G: 220V /1000 r/min

Sensor Type

2: 20 bit (3kW and below models)

» Driving Type

A: AC Servo Motor

|ERPNOTE

* Product Type
ECM: Electrical Commutation Motor

Shaft Type | No brake | With brake| No brake | With brake
and Oil seal |No oil seal| No oil seal |With oil seal| With oil seal
Round Shaft A B C D
Keyway E F G H

Keyway with

screw hole™™*" P Q R S

L » Rated Output Power

02:200W 06:600W 15:1.5W

03:300W O07:750W 20:2kW

04:400W 09:900W 30:3kW

Only frame size 180mm servo motors are available.

1-4
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Chapter 1 Unpacking Check and Model Explanation | ASDA-A2 Series

1.3 Servo Drive and Servo Motor Combinations

The table below shows the possible combination of Delta ASDA-A2 series servo drives and ECMA series
servo motors. (Please refer to Section 1.2 for model explanation)

Power ‘ Servo Drive ‘ Servo Motor

200W ASD-A2-0221-00 ECMA-C106021S (S=14mm)

ECMA-C106041S (S=14mm)
ECMA-C1080407 (7=14mm)

400W ASD-A2-0421-[]
ECMA-E11305JS (S=22mm )
ECMA-G11303LIS (S=22mm )
ECMA-C108070S (S=19mm)
750W ASD-A2-0721-1

ECMA-G11306L1S (S=22mm )

ECMA-C110100S (S=22mm)
1000W ASD-A2-1021- ECMA-E1131000S (S=22mm )
ECMA-G11309S (S=22mm )

1500W ASD-A2-1521-] ECMA-E1131500S (S=22mm )
ECMA-C110201S (S=22mm )
2000W ASD-A2-2023-[] ECMA-E1132003S (S=22mm )

ECMA-E118203S (S=35mm)

ECMA-E1183000S (S=35mm )
ECMA-F1183003S (S=35mm)

3000W ASD-A2-3023-0

ImmPINOTE

1) The boxes (IJ) at the ends of the servo drive model names are for optional configurations (Full closed-
loop, CANopen and extension DI port). For the actual model name, please refer to the ordering
information of the actual purchased product.

2) The boxes (OJ) in the servo motor model names are for optional configurations (keyway, brake and oil
seal).

The servo 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 12

“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.
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1.4 Servo Drive Features

ASDA-A2 Series Servo Drive

Front View

Please see the figure of Top View.

LED Display

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

Operation Panel

Used function keys to perform status

display, monitor and diagnostic, function

and parameter setting.

Function Keys:

MODE : Press this key to select/change
mode

SHIFT : Shift Key has several functions:
moving the cursor and indexing
through the parameter groups

Charge LED

A lit LED indicates that either power
is connected to the servo drive or

a residual charge is present in the
drive's internal power components.
DO NOT TOUCH ANY ELECTRICAL
CONNECTIONS WHILE THIS LED

IS LIT. Press this key to shift cursor to
the left
Sasand Blghal Festback Port UP : Press this key to increase values
on the display

(For Full-closed Loop)

Used to connect optical linear scale
and encoder for controlling A, B, Z
phase signals.

DOWN : Press this key to decrease
values on the display
SET : Press this key to store data

/NN

/O Interface

Used to connect external controller (PLC)
or control I/O signal.

High-speed Communication Port
For CANopen communication.

NN\

Encoder Interface
Used to connect encoder of servo motor.

—— Serial Communication Interface
Used to connect other controllers for
ﬁ RS-485 and RS-232 serial
\ communication.
USB Connection Port
Used to connect personal computer,
such as desktop or notebook.

External Digital Input Terminal
Used to connect removable digital input
terminal block. Up to 6 digital inputs
could be added.

Please see the figure of Bottom View.
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Top View

Heatsink
Used to secure servo drive
and for heat dissipation.

>
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Internal / External Regenerative Resistor Terminal

1) When using an external regenerative resistor,
connect P@ and C to the regenerative resistor
and ensure that the circuit between P2 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 Ps and C is
open.

3) When using the external braking unit, connect
the external braking unit to P® and ©.

Also, ensure that the circuit between P® and D,
and P# and C is open.

20%

Control Circuit Terminal (L1c, L2c)
Used to connect 200~230Vac, 50/60Hz
1-phase/3-phase VAC supply.

~—

5
B
!:

—

a
o
=)

_.,_

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

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.

—— Reserved Connector

L Ground Terminal

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

A LLLLLY
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Chapter 2 Installation and Storage

2.1 Installation Notes

Please pay close attention on the following installation notes:
B Do not bend or strain the connection cables between servo drive and motor.
B When mounting the servo drive, make sure to tighten all screws to secure the drive in place.

B 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.

B If the length of cable connected between servo drive and motor is more than 20m, please increase the

wire gauge of the encoder cable and motor connection cable (connected to U, V, W terminals).

B 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:

B 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-A2 Series Servo Drive 0°C to 55°C (32°F to 131°F)

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

The ambient temperature of servo drive 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-A2 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-A2 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 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 12

“Specifications”.

Revision June, 2009 2-3



Chapter 2 Installation and Storage | ASDA-A2 Series

Minimum Clearances

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

diagram.

B  Minimum Clearances

50mm (2.0in)
min.

50mm (2.0in)
min.

ImmPINOTE

1) The scale of the clearances does not match the dimensions as shown in the drawing above. In the event
of any discrepancy between the clearances and the dimensions, the dimensions shall prevail.
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B Side by Side Installation

Chapter 2 Installation and Storage | ASDA-A2 Series

100mm
(4.(_)in) S

min.

100mm
(4.0in)
min.

T

Air flow

L

100mm

\FAN o (4.0in)

min.

80mm(3.2in)

80mm(3.2in)
min.

Air flow
«f «  »
2mm  § 5mm
y (0.08in) (0.2in)
min. min.
Air flow
100mm
(4.0in)
min.

IERPINOTE

1) The scale of the clearances does not match the dimensions as shown in the drawing above. In the event
of any discrepancy between the clearances and the dimensions, the dimensions shall prevail.

Revision June, 2009

2-5



Chapter 2 Installation and Storage | ASDA-A2 Series

This page intentionally left blank

2-6

Revision June, 2009



Chapter 3 Connections and Wiring

This chapter provides information on wiring ASDA-A2 series products, the descriptions of 1/0 signals and

gives typical examples of wiring diagrams.

3.1 Connections

3.1.1 Connecting to Peripheral Devices

Figure 3.1 Configuration

200W ~ 1.5kW
Single-phase [ Three-phase 200V-230V

2kW ~ 3kW Three-phase 200V-230V

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

-

Host (External) Controller

]
Connected to Delta DVP series controllers 1
§ ©orother brands of external PLCs []

besssscce s e

Conte

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

Terminal Block Module

(ASD-BM-50A)

Transmit the signals of CN1 interface
to the external controllers through this
terminal block module, ASD-BM-50A

Regenerative Resistor

The returned regenerative power generated when
braking may result in damage. To avoid that, we
recommend the users should use the regenerative resistor.
When using an external resistor, connect it to P@and C,
and ensure an open circuit between P& and D. When using
an internal resistor, ensure the circuit is closed between
P& and D, and the circuit is open between P& and C.

-

-

- -

CN5 Connector !
For Full-closed Loop or

Linear Scale Connection
(ASD-A2-L, -M, -U modeis only)

CNG6 Connector ﬁ

For CANopen Communication
(ASD-A2-M models only)

CN1 I/O Connector

For 110 Connection
Connected to Host Controller

_ N3 Connector

1.For RS-485/RS-232 Modbus
communication connection

2.For communication control upor
Servo Software, ASDA-Soft

CNZ Connector

- For Encoder connection

CN7 Connector

For Digital Input Extension Connection
(ASD-A2-U modals only)

For USB Connection
Connecled to Personal
Computer

Servo Motor
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3.1.2 Servo Drive Connectors and Terminals

Terminal Terminal
T - Notes
Identification Description
Control circuit Used to connect single-phase AC control circuit power
Lte, L2e terminal depending on connecting servo drive model.
Main circuit Used to connect three-phase AC main circuit power
R,S, T ) \ . X
terminal depending on connecting servo drive model.
Used to connect servo motor
Terminal Symbol ~ Wire Color Description
U Red
U. V. W © Connecting to three-
’ ’@ Servo motor output v White Eﬁsjﬁ (r:gct))tlc;r main
FG (9) w Black '
Connecting to ground
FG(@) Green  terminal (@) of the

servo drive.

Ensure the circuit is closed between
P® and D, and the circuit is open
between P® and C.

Internal resistor

Connect regenerative resistor to P®
and C, and ensure an open circuit
between P® and D.

External resistor

Regenerative Connect braking unit to P® and ©,
P®, D, C,0O resistor terminal or and ensure an open circuit between
braking unit P® and D, and P® and C.
N terminal is built in L1c, L2c, ©,
External braking ;nd R,S,T)
it o, T.
un P® : Connecting to (+) terminal of
V_BUS voltage.
© : Connecting to (-) terminal of
V_BUS voltage.
. Used to connect grounding wire of power supply and
@ two places Ground terminal servo motor.
I/0O connector Used to connect external controllers. Please refer to
CN1 (Optional Part) section 3.3 for details.
Used to connect encoder of servo motor. Please refer to
section 3.4 for details.
Terminal Symbol Wire Color Pin No.
T+ Blue 5
CN2 Enco.der connector T- Blue/Black 4
(Optional Part)
Reserved - -
Reserved - -
+5V Red & Red/White 14, 16
GND Black & Black/White 13, 15
Communication
CN3 conne:tolr ! Used for RS-485 or RS-232 communication connection.

3-2

(Optional Part)

Please refer to section 3.5 for details.
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Terminal Terminal

Notes
Identification Description

USB connector
(Type B) Used to connect personal computer (PC or notebook).

CN4 . !
Please refer to section 3.6 for details.
(Optional Part)
Position feedback
signal connector Used to connect to linear scale or encoder to constitute a
CNS5 (for full-closed loop) | full-closed loop. Please refer to section 3.7 for details.
(Optional Part)
CANopen
commEnication port RJ45 connector, used for CANopen communication.
CN6 ) Please refer to section 3.8 for details.
(Optional Part)
Extension digital
input terminagl Used to connect to extension digital inputs. Please refer
CN7 ) to section 3.9 for details.
(Optional Part)
Reserved Reserved
CN8 connector
Communication
extension Used to connect to other extension cards (will be
CN9 connector available soon).
(Optional Part)
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, L1c, L2c, 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, L1c, L2c, 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 ii).

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 30cm (11.8 inches).

If the encoder cable (CN2) or the cable for position feedback signal connector (CN5) is too short,
please use a twisted-shield signal wire with grounding conductor. The wire length should be 20m
(65.62ft.) or less. For lengths greater than 20m (65.62ft.), 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 30m (98.4ft.), please choose the

adequate wire size according to the voltage.
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3-4

7. When using CANopen communication, please use the shielded twisted-pair cables to ensure the

communication quality.

8. The shield of shielded twisted-pair cables should be connected to the SHIELD end (terminal

marked @) of the servo drive.

9. For the connectors and cables specifications, please refer to section 3.1.6 for details.

3.1.3 Wiring Methods

For servo drives from 200W to 1.5kW the input power can be either single or three-phase. However,

single -phase connections are for servo drives 1.5kW and below only.

In the wiring diagram figures 3.2 & 3.3:

Power ON : contact “a” (normally open)

Power OFF /ALRM_RY : contact “b” (normally closed)

MC : coil of electromagnetic contactor, self-holding power, contact of main circuit power

Figure 3.2 Single-Phase Power Supply Connection (for 1.5kW and below models)

R S
‘l") ‘l") MCCB
? F Power Power
In Noise Filter On Off  mc ALRM_RY
- 5 g
i e S S A .
T—l |
MC
| R
|| S
T Servo Drive
®
L1ic
L2c CN1 |

F e
DOS+(28)] % DC24V

DOS-(Z?)T
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Figure 3.3 Three-Phase Power Supply Connection (for 2kW and above models)

RST
04 s
TPY Power Power

I Noise filter Oi Off MC ALRM RY

Servo Drive

*
®© 4 »w =X

L1c CN1

Lac DO5+(28)] DC24V
7K ALRM_RY

|

D05-(27)T

3.1.4 Motor Power Cable Connector Specifications

The boxes (1) in the model names are for optional configurations. (Please refer to section 1.2 for model

explanation.)

T inal
Motor Model Name U, V, W/ Electromagnetic Brake Connector er.rTunaT
Identification
ECMA-C1060207S (200W) %
ECMA-C10604[1S (400W) [EI] J A
ECMA-C10804]7 (400W) @ 4‘;
ECMA-C108070S (750W) —
HOUSING : JOWLE (C4201H00-2*3PA)
ECMA-C1060201S (200W) ]
ECMA-C106040]S (400W) . ] | 5

ECMA-C1080417 (400W)
ECMA-C108070S (750W) %

HOUSING : JOWLE (C4201HO00-2*3PA)
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Motor Model Name U, V, W/ Electromagnetic Brake Connector Terlrrnna.l
Identification
ECMA-G11303S (300W)
ECMA-E113050L1S (500W)
ECMA-G113060JS (600W)
ECMA-G113091S (900W)
ECMA-C110100C1S (1000W)
ECMA-E11310CJS (1000W)
ECMA-E1131501S (1500W)
ECMA-C110200C1S (2000W)
ECMA-E1132001S (2000W)

ECMA-E118200JS (2000W)
ECMA-E118300JS (3000W)
ECMA-F1183001S (3000W)

3106A-24-11S

Terminal U \% w CASE GROUND  BRAKE1 BRAKE2
Identification (Red) (White) (Black) (Green) (Yellow) (Blue)

A 1 2 3 4 - -
B 2 4 5
Cc I B E
D F G

o m -

> O w
T o

I=miiNoTE

1) The coil of brake has no polarity. The names of terminal identification are BRAKE1 (Yellow) and
BRAKE2 (Blue).

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

ECMA-C106020]S (200W)
ECMA-C106040S (400W)
ECMA-C1080417 (400W)
ECMA-C1080701S (750W)

ECMA-G11303CIS (300W)
ECMA-E11305L01S (500W)

ECMA-G113060IS (600W)

ECMA-G11309CIS (900W)

ECMA-C110100JS (1000W)
ECMA-E113100JS (1000W)
ECMA-E1131501S (1500W)
ECMA-C110200JS (2000W)
ECMA-E1132001S (2000W)
ECMA-E1182001S (2000W)
ECMA-E11830C1S (3000W)
ECMA-F118300JS (3000W)

=

[EEE]
IBEIE
ezl

1) -

=

Encoder Connector

HOUSING : AMP (1-172161-9)

3106A-20-29S

Terminal

Identification

Identification

Terminal T+ T

Reserved Reserved

A

(Blu

e)

(Blue/
Black)

Reserved Reserved

DC+5V

7

(Red &
Red/White)

S

GND

8

BRAID
SHELD

(Black & 9
Black/White)

R L
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3.1.6 Cable Specifications for Servo Drive

Power Cable

Power Cable - Wire Gauge AWG (mmz)

Servo Drive and Servo Motor

L1c, L2c R,S, T u,Vv,w P®, C
ASD-A2-0221-[01 ECMA-C10602(1S | 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-C10604JS | 1.3 (AWG16) 2.1 (AWG14)  0.82 (AWG18) 2.1 (AWG14)
ECMA-C1080417 1.3 (AWG16) 2.1 (AWG14) | 0.82 (AWG18) 2.1 (AWG14)
ASD-A2-0421-0
ECMA-E113051S | 1.3 (AWG16) = 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-G113031S | 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-C1080703S | 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) | 2.1 (AWG14)
ASD-A2-0721-0
ECMA-G113061S | 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) = 2.1 (AWG14)
ECMA-C110100S | 1.3 (AWG16) 2.1 (AWG14) 1.3 (AWG16) @ 2.1 (AWG14)
ASD-A2-1021-00 = ECMA-E1131003S | 1.3 (AWG16) 2.1 (AWG14) 1.3 (AWG16) 2.1 (AWG14)
ECMA-G113091S = 1.3 (AWG16) 2.1 (AWG14) 1.3 (AWG16) 2.1 (AWG14)
ASD-A2-1521-0 | ECMA-E1131500S | 1.3 (AWG16) 2.1 (AWG14) = 1.3 (AWG16) 2.1 (AWG14)
ECMA-C1102003S 1.3 (AWG16) 2.1 (AWG14) 2.1 (AWG14) 2.1 (AWG14)
ASD-A2-2023-[01 ECMA-E1132000S | 1.3 (AWG16) 2.1 (AWG14) 2.1 (AWG14) 2.1 (AWG14)
ECMA-E118200dS | 1.3 (AWG16) = 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)
ECMA-E118300JS | 1.3 (AWG16) = 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)
ASD-A2-3023-[
ECMA-F11830C1S @ 1.3 (AWG16) 2.1 (AWG14) @ 3.3 (AWG12) 2.1 (AWG14)
Encoder Cable
) Encoder Cable - Wire Gauge AWG (mmz)
Servo Drive
Wire Size Wire Size Wire Size Wire Size
ASD-A2-0221- 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-0421- 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-0721-00 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-1021-00 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-1521-1 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-2023-[] 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)
ASD-A2-3023-[1 0.13 (AWG26) 10 core (4 pair) uL2464 3m (9.84ft.)

IEmNOTE|

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.

3) Inorder to prevent fire hazard and accidents, please form the wiring by following the cable

specifications outlined above.

3-8
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4)  The boxes () at the ends of the servo drive model names represent the model type of ASDA-A2
series. For the actual model name, please refer to the ordering information of the actual purchased
product.

5) The boxes () in the servo motor model names are for optional configurations (keyway, brake and
oil sea).
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3.2 Basic Wiri

ng

Figure 3.4 Basic Wiring Schematic of 400W and below models
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Figure 3.5 Basic Wiring Schematic of 750W and above models
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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,

pulse / direction inputs, and reference voltages.
ii 8 programmable Digital Inputs (DI), can be set via parameters P2-10 ~ P2-17
iii 5 programmable Digital Outputs (DO), can be set via parameters P2-18 ~ P2-22
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 3.6 The Layout of CN1 Drive Connector
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2 |DO3- [Digital output
4 |DO2- |Digital output
6 |DO1- |Digital output
8 |[Dl4- Digital input
10 |DI2- Digital input
12 |GND |Analog input
signal ground
14 [NC No Connection
16 [MON1 |Analog monitor
output 1
18 |T_REF |Analog torque
Input
20 |VCC [+12V power
output
(for analog
command)
22 |/OA Encoder
/A pulse output
24 |/0Z Encoder /Z
pulse
output

IEINOTE|

1 |DO4+ |Digital output
3 |DO3+ |Digital output
5 |DO2+ |Digital output
7 |DO1+ |Digital output
9 |DIM1- |Digital input
11 |COM+ |Power input
(12~24V)
13 |GND |Analog input
signal ground
15 [MON2 |Analog
monitor
output 2
17 |VDD |+24V power
output (for
external I/O)
19 |GND |Analog input
signal ground
21 |OA Encoder
A pulse
output
23 |/OB Encoder /B
pulse
output
25 |0OB Encoder B
pulse
output

27 |DO5- Digital output

29 |/HPULSE |High-speed
position pulse
()

31 |DI7- Digital input

33 |DI5- Digital input

35 |PULL Pulse applied
HI_S power (SIGN)
(SIGN)

37 |SIGN Position sign

(+)

39 |PULL Pulse applied
HI_P Power
(PULSE) |(PULSE)

41 |PULSE |Pulse input (+)

43 |/PULSE |Pulse input (-)

45 |COM- VDD(24V)

power
ground

47 |COM- VDD(24V)

power
ground

49 |COM- VVDD(24V)

power
ground

26 |DO4- Digital output

28 |DO5+ |Digital output

30 |DI8- Digital input

32 |DI6- Digital input

34 |DI3- Digital input

36 |/SIGN |[Position sign
)

38 |HPULSE [High-speed
position pulse
(+)

40 |/HSIGN |High-speed
position sign
()

42 |V_REF [Analog speed
input (+)

44 |GND Analog input
signal ground

46 [HSIGN [High-speed
position sign
(+)

48 |OCz Encoder Z
pulse open-
collector output

50 |0z Encoder Z
pulse line-

driver output

1)

The terminal marked "NC" must be left unconnected (No Connection). The NC terminal is used

within the servo drive. Any outside connection to the NC terminal will result in damage to the drive

and void the warranty!
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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

Signal

Pin No

Details

1. Motor speed command: -10V to +10V,
corresponds to -3000 ~ +3000 r/min speed
command (Factory default setting).

Wiring Diagram
(Refer to 3.3.4)

V_REF 42 C1
Analog - 2. Motor speed command: -10V to +10V,
Signal corresponds to -3 ~ +3 rotations position
Input command (Factory default setting).
Motor torque command: -10V to +10V, corresponds
T_REF 18 to -100% to +100% rated torque command. C1
Monitor operation status: Motor characteristics such
as speed and current can be represented by analog
voltages. The drive provides two channels which can
Ana!og MON1 16  be configured with the parameter P0-03 to output the
Monitor MON2 45  desired characteristics. C2
Output .
Please reference the parameter P0-03 for monitoring
commands and P1-04 / P1-05 for scaling factors.
Output voltage is reference to the power ground.
The drive can accept two different types of pulse
inputs: Line-driver input (max. input frequency is
PULSE 43 500Kpps) and Open-collector input (max. input
/PULSE 41 frequency is 200Kpps). C3/C4
Position SIGN 36 Three different pulse commands can be selected via
Pulse /SIGN 37 parameter P1-00. They are A phase + B phase
Input (Quadrature), CW pulse + CCW pulse, and Pulse +
Direction.
When an Open-collector type of pulse is used, this
PULL HI_P 39
- terminal must be connected to a pull-up power C3/C4
PULL HI_S 35 Suppl
pply.
The drive can accept two different types of high-
High- HSIGN 46 |speed pulse inputs: +5V input and Line-driver input.
speed JHSIGN 40 The max. input frequency is 4MHz.
Position HPULSE qg  Three different pulse commands can be selected via C4-2
Pulse parameter P1-00. They are A phase + B phase
Input  /HPULSE 29 (Quadrature), CW pulse + CCW pulse, and Pulse +
Direction.
OA 21
/OA 22
OB 25 Encoder signal output A, B, Z (Line-driver output).
Position The motor encoder signals are available through C13/C14
Pulse /0B 23 these terminals.
Output 0z 50
/10Z 24
0ocCz 48 Encoder signal output Z (Open-collector output). -
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Wiring Diagram

e Pin N Detail
igna in No etails (Refer to 3.3.4)

VDD is the +24V source voltage provided by the

VDD 17 drive. Maximum permissible current 500mA.

COM+ is the common voltage rail of the Digital Input
(DI) and Digital Output (DO) signals. When using

1 VDD, VDD should be connected to COM+. If not
COM+ 45 using VDD, the users should add an external applied
COM- 47  |power (+12V to +24V). The positive end of this
49 applied power should be connected to COM+ and
Power the negative end of this applied power should be

connected to COM-.

VCC is a +12V power rail provided by the drive. It is
used for providing simple analog command (analog

VCC 20 :

speed or analog torque command). Maximum

permissible current 100mA.

12,13, , Lo
GND 19 44 The polarity of VCC is with respect to Ground (GND).
See previous note for NC terminal description of
Other NC 14

CN1 connector on page 3-13.

The Digital Input (DI) and Digital Output (DO) have factory default settings which correspond to the
various servo drive control modes. (See section 6.1). 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.G and
3.H.

All of the DI's and DO's and their corresponding pin numbers are factory set and non-changeable,
however, all of the assigned signals and control modes are user changeable. For Example, the factory
default setting of DO5 (pins 28/27) can be assigned to DO1 (pins 7/6) 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.

Table 3.B DO Signals

Assigned Pin No.

Wiring Di
DO Signal  Control (Default) Details inng Liagram
Mode | | (Refer to 3.3.4)

+ -

SRDY is activated when the servo drive is ready to
SRDY ALL 7 6 run. All fault and alarm conditions, if present, have
been cleared.

SON is activated when control power is applied
the servo drive. The drive may or may not be
ready to run as a fault / alarm condition may exist. =~ C5/C6/C7/C8

SON Not __ Servo ON (SON) is "ON" with control power
assigned 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.
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DO Signal

ZSPD

TSPD

TPOS

TQL

Assigned
Control
Mode

ALL

ALL
(except
Pt, Pr)

Pt, Pr,
Pt-S,
Pt-T,

Pr-S, Pr-T

Not
assigned

Pin No.

(Default)

+

Details

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 factory default ZSPD will be
activated when the drive detects the motor rotating
at speed at or below 10 r/min, ZSPD will remain
activated until the motor speed increases above
10 r/min.

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.

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

2. When the drive is in Pr mode, TPOS will be
activated when the drive detects that the
position of the motor is in a -P1-54 to +P1-54
band of the target position. For Example, at
factory default TPOS will activate once the
motor is in -99 pulses range of the target
position, then deactivate after it reaches +99
pulses range of the desired position.

TQL is activated when the drive has detected that
the motor has reached the torques limits set by
either the parameters P1-12 ~ P1-14 of via an
external analog voltage.

ALRM

BRKR

HOME

oLw

WARN

OVF

ALL

ALL

ALL

ALL

ALL

ALL

28 27

ALRM is activated when the drive has detected a
fault condition. (However, when Reverse limit
error, Forward limit error, Emergency stop, Serial
communication error, and Undervoltage these fault
occur, WARN is activated first.)

BRKR is activated actuation of motor brake.

HOME is activated when the servo drive has
detected that the "HOME" sensor (ORGP, digital
input 0x24) has been detected.

OLW is activated when the servo drive has
detected that the motor has reached the output
overload level set by the parameter P1-56.

Servo warning output. WARN is activated when
the drive has detected Reverse limit error, Forward
limit error, Emergency stop, Serial communication
error, and Undervoltage these fault conditions.

Position command overflow. OVF is activated
when the servo drive has detected that a position
command overflows.

SNL
(SCWL)

Pr

Reverse software limit. SNL is activated when the
servo drive has detected that reverse software
limit is reached.

Wiring Diagram
(Refer to 3.3.4)

C5/Ce/C7/C8

3-16
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; Pin No.
Assigned Wiring Diagram

DO Signal Control (Default) Details
Refer to 3.3.4
Mode | _ ( )
SPL Forward software limit. SPL is activated when the
Pr - - servo drive has detected that forward software
(SCCWL) limit is reached.

Internal position command completed output.
CMDOK is activated when the servo drive has
detected that the internal position command has
been completed.

CMD_OK Pr - -

Capture operation completed output. CAP_OK is
CAP_OK Pr - | - lactivated when the servo drive has detected that
capture operation has been completed.

Motion control completed output. MC_OK is
activated when CMD_OK and TPOS are both ON.
It indicates MC_OK is activated only when the

MC_OK Pr - | - |servo drive has detected that the position
command has been given and the positioning has
been completed also. If only CMD_OK or TPOS is
ON, MC_OK will not be activated.

CAM_AREA is activated when the servo drive has
CAM_AREA Pr - | - |detected the master position of E-CAM (electronic
CAM) is within the setting area.

SP_OK will be activated when the speed error is

SP_OK S8z - - equal and below the setting value of P1-47.

SDO 0 ALL - | - |Output the status of bit00 of P4-06. colce/crics
SDO _1 ALL - | - Output the status of bit01 of P4-06.
SDO 2 ALL - | - Output the status of bit02 of P4-06.
SDO_3 ALL - - Output the status of bit03 of P4-06.
SDO 4 ALL - | - Output the status of bit04 of P4-06.
SDO 5 ALL - | - Output the status of bit05 of P4-06.
SDO_6 ALL - | - Output the status of bit06 of P4-06.
SDO 7 ALL - | - Output the status of bit07 of P4-06.
SDO_8 ALL - | - Output the status of bit08 of P4-06.
SDO_9 ALL - - Output the status of bit09 of P4-06.
SDO_A ALL - | - Output the status of bit10 of P4-06.
SDO_B ALL - - Output the status of bit11 of P4-06.
SDO _C ALL - | - |Output the status of bit12 of P4-06.
SDO D ALL - | - |Output the status of bit13 of P4-06.
SDO _E ALL - | - |Output the status of bit14 of P4-06.
SDO_F ALL - | - Output the status of bit15 of P4-06.

IEmgNOTE

1) PINS 3 & 2 can either be TSPD or HOME dependent upon control mode selected.
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2) The DO signals that do not have pin numbers in Tables 3.B are not default DO signals. If the users

want to use these non-default DO signals, the users need to change the settings of parameters P2-

18 ~ P2-22. The “state” of the output function may be turned ON or OFF as it will be dependant on

the settings of parameters P2-18 ~ P2-22. Please refer to section 3.3.3 for details.

Table 3.C DI Signals

DI Assigned | pip No _ Wiring Diagram
) Control Details
Signal Mode |(Default) (Refer to 3.3.4)
SON ALL 9 Servo On. Switch servo to "Servo Ready".
A number of Faults (Alarms) can be cleared by
activating ARST. Please see table 10-3 for
applicable faults that can be cleared with the
ARST ALL 33 |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 parameter
CCLR Pt Pr 10 P2-50 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
ZCLAMP ALL ) to lock the motor in the instant position while
ZCLAMP is On.
CMDINV | Pr.T.S ) Whe_n this signal is On, the motor is in reverse
rotation.
Pr, When the drive is in Pr mode and CTRG is
Pr-S activated, the drive will command the motor to
CTRG ’ 10 |move the stored position which correspond the c9/C10/C11/C12
Pr-T, POS 0 ~ POS 5 settings. Activation is triggered on
S, 8z the rising edge of the pulse.
TRQLM S, Sz 10  |ON indicates the torque limit command is valid.
SPDLM T,Tz 10 |ON indicates the speed limit command is valid.
POSO 34
POS1 8
POS? When the Pr Control Mode is selected, the 64
Pr, Pr-S, " |stored positions are programmed via a
POS3 Pr-T ) combination of the POS 0 ~ POS 5 commands.
See table 3.D.
POS4 -
POS5 -
STOP - - Motor stop.
SPDO SS’ SPZr gt' 34 |Select the source of speed command:
SPD1 ,S-T ’ 8 See table 3.E.
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Assigned | o . .
DI Pin No. W D
; Control n o Details ning Diagram
Signal Mode |(Default) (Refer to 3.3.4)
TCMO PL T, Tz, 34 |Select the source of torque command:
PET, Pr- See table 3.F
TCM1 T, ST 8 ee table o.F.
Speed / Position mode switching
S-P Pt-S, Pr-S| 31 n
r OFF: Speed, ON: Position
ST ST 31 Speed / Torque mode switching
OFF: Speed, ON: Torque
T Positi itchi
T.p PLT PrT| 31 orque / Position modg .SWItC ing
OFF: Torque, ON: Position
: ) Internal position (Pr) and external pulse (Pt) mode
Pt-Pr Pt, Pr switching. OFF: Pt, ON: Pr
External command source selection: pulse and
analog voltage switching.
PTAS Pt - OFF: The command source is external pulse.
ON: The command source is external analog
voltage.
External command source selection: high-speed /
low-speed pulse switching
OFF: The command source is low-speed pulse
(PULSE, /PULSE, SIGN, /SIGN).
PTCMS Pt - ON: The command source is high-speed pulse
(HPULSE, /HPULSE, HSIGN, /HSIGN).
When high-speed pulse is selected, the users can | C9/C10/C11/C12
add an external manual pulse generator and use
this DI signal to switch the command source.
It should be contact “b” and normally ON or a fault
EMGS ALL 30 [(AL013) will display.
Pt, Pr, S, Reverse inhibit limit. It should be contact “b” and
NLCWL) 117s, 12| 32 |normally ON or a fault (ALO14) will display.
Pt, Pr, S, Forward inhibit limit. It should be contact “b” and
PLCCWL) 11752/ 12| 31 |normally ON or a fault (ALO15) will display.
When ORGP is activated, the drive will command
ORGP Pr - the motor to start to search the reference “Home”
Sensor.
TLLM Not ) Reverse operation torque limit (Torque limit
assigned function is valid only when P1-02 is enabled)
TRLM Not ) Forward operation torque limit (Torque limit
assigned function is valid only when P1-02 is enabled)
SHOM Pr ) When SHOM is activa‘l‘ted, th:e drive will command
the motor to move to “Home”.
CAM Pr - Electronic cam engaging control. [see P5-88]
Forward JOG input. When JOGU is activated, the
JOGU ALL ) motor will JOG in forward direction. [see P4-05]
JOGD ALL ) Reverse JOG input. When JOGD is activated, the

motor will JOG in reverse direction. [see P4-05]
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Assigned | o - :
DI Pin No. W D
. Control n o Details e L
Signal Mode |(Default) (Refer to 3.3.4)
EV1 Pr - Event trigger command 1.
EV2 Pr - Event trigger command 2.
EV3 Pr ) Event trigger command 3. (available for ASDA-A2
firmware version V1.008 sub04 or later)
EV4 Pr ) Event trigger command 4. (available for ASDA-A2
firmware version V1.008 sub04 or later)
X X X c9/C10/C11/C12
GNUMO Pt, Pr, Pt- Electronic gear ratio (Numerator) selection 0.
S, Pr-S [See P2-60~P2-62]
GNUM1 Pt, Pr, Pt- Electronic gear ratio (Numerator) selection 1.
S, Pr-S [See P2-60~P2-62]
Pulse inhibit input. When the drive is in position
INHP Pt, Pt-S - mode, if INHP is activated, the external pulse input
command is not valid.

|mmgNOTE

1) The DI signals that do not have pin numbers in Tables 3.C are not default DI signals. If the users

want to use these non-default DI signals, the users need to change the settings of parameters P2-10

~ P2-17. The “state” of the output function may be turned ON or OFF as it will be dependant on the

settings of parameters P2-10 ~ P2-17. Please refer to section 3.3.3 for details.

Table 3.D Source of Position Command

Position POS5 | POS4 | POS3 | POS2 | POS1 | POSO | CTRG Parameters
Command
P6-00
P1 ON ON ON ON ON ON T
P6-01
P6-02
P2 ON ON ON ON ON OFF T
P6-03
P6-98
P50 OFF | OFF ON ON OFF ON T
P6-99
P7-00
P51 OFF | OFF ON ON OFF | OFF T
P7-01
P7-26
P64 OFF | OFF | OFF | OFF | OFF | OFF T
pP7-27
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Table 3.E Source of Speed Command
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SPD1 SPDO Parameters
S mode: analog input
OFF OFF
Sz mode: 0
OFF ON P1-09
ON OFF P1-10
ON ON P1-11

Table 3.F Source of Torque Command

TCM1 TCMO Parameters
T mode: analog input
OFF OFF
Tz mode: O
OFF ON P1-12
ON OFF P1-13
ON ON P1-14

The default DI and DO signals in different control mode are listed in the following table 3.G and table

3.H. Although the content of the table 3.G and table 3.H do 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 user

to view and can avoid confusion. However, the Pin number of each signal can not be displayed in the
table 3.G and table 3.H.

Table 3.G Default DI signals and Control modes

Signal Cgclie Function Pt Pr S T Sz Tz PtS Pt-T Pr-S Pr-T S-T
SON 0x01 |Servo On D1/ DI1 D1 DI1 D1 DI1 DI1 DI1 DI1 DI1| DN
ARST 0x02 |Reset DI5 | DI5 DI5 DI5 DI5 DI5
GAINUP  0x03 Gain switching
CCLR 0x04 Pulse clear DI2 DI2 DI2
ZCLAMP  0x05 Low speed CLAMP
CMDINV  0x06 Sc?nr?rr;and input reverse
Reserved | 0x07 Reserved
CTRG 0x08 |[Command triggered DI2 DI2 DI2
TRQLM | 0x09 Torque limit enabled DI2 DI2
SPDLM  0x10 Speed limit enabled DI2 DI2
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DI
Signal Function Pt Pr S T Sz Tz PtS Pt-T Pr-S Pr-T  S-T
Code
POSO  0x11 Fosition command DI3 DI3 DI3
selection 0 (1~64)
Position command
POS1 0x12 selection 1 (1~64) Dl4 DI4 Dl4
Position command
POS2 0x13 selection 2 (1~64)
Position command
POS3 Ox1A selection 3 (1~64)
Position command
POS4 OXTB selection 4 (1~64)
Position command
POSS — OX1C g elaction 5 (1~64)
STOP 0x46 Motor stop
SPDO  0x14 SPeed command DI3 DI3 DI3 DI5 DI3
selection 0 (1~4)
SPD1  0x15 SPeed command DI4 DI4 DI4 DI6 DI4
selection 1 (1~4)
TCMO  Ox16 |oraue command DI3 DI3 DI3 DI3 DI5 DI5
selection 0 (1~4)
TCM1  Ox17 |orque command DI4 DI4 DI4 DI4 DI6 DI6
selection 1 (1~4)
Position / Speed mode
S-P 0x18 |switching (OFF: Speed, DI7 DI7
ON: Position)
Speed / Torque mode
S-T 0x19 switching (OFF: Speed, DI7
ON: Torque)
Torque / Position mode
T-P 0x20 switching (OFF: Torque, DI7 DI7
ON: Position)
Internal position (Pr) and
: external pulse (Pt) mode
PEPr OX2B (itching (OFF: Pt, ON:
Pr)
External command
source selection: pulse
PTAS 0x2C and analog voltage
switching (in Pt mode
only)
External command
source selection: high-
PTCMS  0x2D 'speed / low-speed pulse
switching (in Pt mode
only)
EMGS 0x21 Emergency stop DI8 DI8 DI8 DI8 DI8 DI8 DI8 DI8 DI8 DI8 | DI8
NL(CWL) 0x22 Reverse inhibit limit DI6 DI6 DI6 DI6 DI6 Dl6
PL(CCWL) 0x23 Forward inhibit limit DI7 DI7 DI7 DI7 DI7 DI7
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DI
Signal Function Pt Pr S T Sz Tz PtS Pt-T Pr-S Pr-T  S-T
Code
ORGP 0x24 Reference “Home
sensor
Reverse operation
TLLM 0x25 torqu.e I|m|t (tqrque limit
function is valid only
when P1-02 is enabled)
Forward operation
TRLM 0x26 torqule Ilmlt (tqrque limit
function is valid only
when P1-02 is enabled)
SHOM 0x27 Move to “Home”
CAM 0x36 Electronic cam engaging
control
JOGU 0x37 [Forward JOG input
JOGD 0x38 Reverse JOG input
Event trigger command 1
EV1 0x39
¥ [see P5-98, P5-99]
Event trigger command 2
EV2 0x3A
X [see P5-98, P5-99]
Event trigger command 1
EV g (available for ASDA-A2
3 0x3 firmware version V1.008
sub04 or later)
Event trigger command 2
EV4 0x3C (available for ASDA-A2
X firmware version V1.008
sub04 or later)
GNUMO  0x43 Electronic gear ratlp
(Numerator) selection 0
GNUM1  Ox44 Electronic gear ratip
(Numerator) selection 1
INHP 0x45 Pulse inhibit input

IESiNOTE|

1) For Pin numbers of DI1~DI8 signals, please refer to section 3.3.1.

Table 3.H Default DO signals and Control modes

Signal Cl?)(je Function Pt Pr S T Sz Tz PtS Pt-T Pr-S Pr-T S-T
SRDY  0x01 Servo ready DO1 DO1/DO1 DO1 DO1 DO1 DO1 DO1 DO1 DO1 DO1
SON 0x02 Servo On

ZSPD 0x03 At Zero speed DO2 DO2 D02 DO2 DO2 D02 DO2 bO2 DO2 D02 DO2
TSPD 0x04 At Speed reached DO3 DO3 D03 bO3 DO3 bO3 DO3 DO3 DO3
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bit08 of P4-06.

D
Signal Code Function Pt Pr S T Sz Tz PtS Pt-T Pr-S Pr-T S-T
TPOS  0xo5 At Positioning DO4 DO4 DO4 DO4 DO4 DO4 DO4
completed
TQL 0x06 At Torques limit
ALRM  0xo7 Senvoalarm (Sevo  hos s pos pos DO5 DO5 DO5 DO5 DO5 DO5 DO5
fault) activated
BRKR  0xog Electromagnetic brake DO4 DO4 DO4 DO4
control
HOME 0x09 Homing completed DO3 DO3
OLW 0x10 Outp_ut overload
warning
WARN  0x11 SEI?VO warning
activated
OVF 0x12 Position command
overflow
SNL
0x13 R ft limit
(SCWL) X everse software limi
SPL
(SCCWL) 0x14 Forward software limit
Internal position
CMD_OK 0x15 command completed
output
CAP_OK 0x16 Capture operation
completed output
MC_OK  0x17 Motion control
completed output
Master position of E-
CAM_AREA 0x18 CAM (electronic CAM)
SP_OK  0x19 Speed reached output
Output the status of
SDO_00x30 400 of P4-06.
Output the status of
SDO_1 031 01 of P4-06.
Output the status of
SDO_2  0x32 5 of P4-06.
Output the status of
SDO_3  0x33 4403 of P4-06,
Output the status of
SDO_4 X34 o4 of P4-06.
Output the status of
SDO_S  0x35 5 of P4-06.
Output the status of
SDO_6  0x36 |6 of P4-06.
Output the status of
SDO_7 1 0X37 4407 of P4-06.
SDO 8 0x38 Output the status of
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Signal C?Jge Function Pt Pr| § T Sz Tz PtS PtT Pr-S Pr-T S-T
005 o QUL 5
0. o QU
sw0.5. 0o D e
0.0 00 QUL S
0.0 o0 SR e
so0.c ooe R
so.F o G Sene

ImmgNOTE

1) For Pin numbers of DO1~DOS5 signals, please refer to section 3.3.1.

3.3.3 User-defined DI and DO signals

If the default DI and DO signals could not be able to fulfill 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 P2-17 and P2-18 to P2-22.

Please refer to the following Table 3.1 for the settings.

Table 3.1 User-defined DI and DO signals

Signal Name Pin No. Parameters Signal Name Pin No. Parameters
DI1-  Pin 9 of CN1 P2-10 DO1+  Pin7 of CN1 P18
DI2-  Pin 10 of CN1 P2-11 DO1-  Pin 6 of CN1
DI3-  Pin 34 of CN1 P2-12 DO2+  Pin 5 of CN1 P19
Standard Dl4-  Pin 8 of CN1 P2-13 DO2-  Pin 4 of CN1
DI DI5-  Pin330fCN1  P2-14 Standarg DO3*  Pin3ofCNT
DI6-  Pin 32 of CN1 P2-15 DO DO3-  Pin 2 of CN1
DI7-  Pin 31 of CN1 P2-16 DO4+  Pin 1 of CN1 poo1
DI8-  Pin 30 of CN1 P2-17 DO4-  Pin 26 of CN1
EDI9  Pin 2 of CN7 P2-36 DO5+  Pin 28 of CN1 52.20
EDI10  Pin 3 of CN7 P2-37 DO5-  Pin 27 of CN1
Extension EDI11  Pin 4 of CN7 P2-38
DI EDI12 Pin50fCN7  P2-39

EDI13  Pin 6 of CN7 P2-40
EDI14  Pin 7 of CN7 P2-41
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3.3.4 Wiring Diagrams of 1/0 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. The value of input impedance is 10kQ.

C1: Speed / Torque analog signal input

C2: Analog monitor output (MON1, MON2)

Servo Drive Servo Drive
Output +8V
1mA max.
— 24kQ
42 V-REF
10kQ 148 (T-REF) MON1 16 8kQ
MOV | le—ffiy (MON2)(15) A
Lo L H ‘1.
| 10kQ -
! ,' O { W
13 l GNDl 13 8V full scale
GND
SG O Psc

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.

C3-1: Pulse input, for the use of internal power
supply (Open-collector input)

Servo Drive
DC24V
vbp L 17 ?
Max. input
i Ise frequency
Pull-hi S Approx. PU
(Pull-hi_P)|(39) LJ1kQ 'f_?‘?f{*frf??_
O :
36 510 | :
/SIGN . !
(/PULSE) |(43) Eg%;;. K i
O L +— ;
SIGNT 37 BIQ  Comememmend
(PULSE)| (41)

C3-2: Pulse input, for the use of external power
supply (Open-collector input)

Servo Drive
C Max. input
i ST Ise frequenc
Pull-hi_ST35 Approx. PY q y
+ (Pull-hi_P)|(39) 1kQ I?— ?Ppkp-p—gi i
_T DCc24v O 5 —— :
/SIGN : .'
(/PULSE)|(43) AV K E
O —— ;
SIGN] 37 T e
(PULSE)| (41)
45

» Caution: Do not use dual power supply. Failure to observe this caution may result in damage to the servo drive

and servo motor.
WARNING
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C4-1: Pulse input (Line driver input). It requires 5V power supply only. Never apply a 24V power supply.
Servo Drive
. Max. input
Because this pulse frequency
photocoupler is a is 500kpps
unidirectional
optocoupler, please pay 37 PSUI EE‘I:IE
close attentiononthe N\ =~ ( 510 )
current direction of input LW g I .
pulse command. Y D o :
1N ‘ ./tf:
IR 510 '
~§ )r "i F’ () : : :
-------- 36 /SIGN "t
(43) (/PULSE)
SG

C4-2: High-speed pulse input (Line driver). It requires 5V power supply only. Never apply a 24V power
supply.

Controller Servo Drive

5V

HSIGN

|4mn
46 20

GND (

/ 13
SG HPULSE
@

/HSIGN

Y GND

38 2kQ
L]

/HPULSE
29

-

lmm:
2kQ e
]

40

AM26CS32
43kQ

AM26CS32

I 43kQ

» Caution: Ensure that the ground terminal of the controller and the servo drive should be connected to each

other.

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

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

C5: Wiring of DO signal, for the use of internal C6: Wiring of DO signal, for the use of internal
power supply, general load power supply, inductive load
Servo Drive Servo Drive
Ensure the polarity(+,-)
DC24V % VDD DC24v of Diode is correct or it
may damage the drive.
17 _ g VDD
DOX: (DOX+, DOX-) RO [DOX+ DOX) 17
X=1,2,3,4,5 &S
DO1:( 7, 6)
DO1:( 7, 6) R DO2:( 5, 4) .
DOZ( 5, 4) DO3:( 3, 2) A
DO3: ( 3, 2) DOX+ DO4: ( 1,26) DOX+ %
DO4: ( 1,26) — DO5:(28,27)
DO5: (28, 27) DOX. ox.
COM- COM-
45 | 45
C7: Wiring of DO signal, for the use of external C8: Wiring of DO signal, for the use of external
power supply, general load power supply, inductive load
Servo Drive Servo Drive
DOX: (DOX+, DOX-) DOX: (DOX+, DOX-)
X=1,2,3,4,5 Do not connect X=1,2.3,4,5 Do not connect
VDD to COM+ VDD to COM+
DO1:( 7, 6) DO1:( 7, 6)
DO2:( 5, 4) DO2:( 5, 4)
DO3:( 3, 2) 882:2 ?,2%;
DO4:( 1,26) AL —— DC24v
DO5: (28, 27) DO5:(28,27)  pox+ "
R -
DC24V 1
50mA  DOX+ T be2v | DOX-
Ensure the polarity (+, -)
DOX- of the Diode is correct or
T X=12345 it may damage the drive.
3-28
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Use a relay or open-collector transistor to input signal.

NPN transistor with multiple emitter fingers (SINK Mode)

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

C
B
E

Servo Drive
DC24V

B

C10: Wiring of DI signal, for the use of external
power supply

Servo Drive

DC24V _L_

o o

PNP transistor with multiple emitter fingers (SOURCE Mode)

C11: Wiring of DI signal, for the use of internal
power supply

Servo Drive
DC24V

C12: Wiring of DI signal, for the use of external
power supply

Servo Drive

DC24V _L_

» Caution: Do not use dual power supply. Failure to observe this caution may result in damage to the servo drive

and servo motor.
WARNING
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C13: Encoder output signal (Line driver) C14: Encoder output signal (Photocoupler)
Servo Drive Servo Drive M tout
Max. output s
g current: 40mA
OAorOBor0QZ current: 40mA OAorOBorOZ |  ~° ~ " "
21 25 50(-\ ¥y : ------------------ 21 25 50(’\ ¥y : f—i
T LT )
A 1000
2= (14 5 Sib
AM26CS31 Type Aoy @ bt
JOAor /OB Or/OZ\J o ! Ben AM26CS31 Type C) |
' '/ High
20 23 24 ; /OA or /OB or /OZ : r:%toscieue‘:er
""""""""" 22 23 24 y PAotocouper
SG SG
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3.4 Encoder Connector CN2

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 20-bit encoder is automatically multiplied to 1280000ppr for increased control accuracy.

Figure 3.7 The layout of CN2 Drive Connector

b20 1 2
3
1 11

Figure 3.8 The layout of CN2 Motor Connector

= P S
ElS e l
2

[BE]E]
2]
E T

T

. Military Connector
Quick Connector 3106A-20-29S

HOUSING: AMP (1-172161-9)
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CN2 Terminal Signal Identification

Drive Connector Motor Connector
Terminal s Military Quick
FIN o Identification DEgETp Connector Connector Gt
Serial communication signal
5 T input / output (+) A 1 Blue
4 T Serial _communication signal B 4 Blue/Black
input / output (-)
- - Reserved - - -
- - Reserved - - -
Red &
14,16 +5V +5V power supply S 7 Red/White
Black &
13,15 GND Ground R 8 Black/White
- - Shielding L 9 -
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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 this serial communication connector CN3.

Users can operate the servo drive through PC software supplied by Delta. 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.

Figure 3.9 The layout of CN3 Drive Connector

(6)RS-485(-)

:> (4)RS-232_RX

CN3

——(5)RS-485(+)

(3) Reserved

(2)RS-232 _TX ~~——(1)GND
CN3 Terminal Signal Identification
. Terminal e
PIN No. Signal Name Identification Description

1 Grounding GND Ground

.. For data transmission of the servo drive.
2 RS-232 data transmission RS-232_TX Connected to the RS-232 interface of PC.
3 - - Reserved

L For data receiving of the servo drive.

4 RS-232 data receiving RS-232_RX Connected to the RS-232 interface of PC.

. For data transmission of the servo drive
5 RS-485 data transmission RS-485(+) (differential line driver + end)
6 RS-485 data transmission RS-485(-) For data transmission of the servo drive

(differential line driver - end)

(=M

1) For the connection of RS-485, please refer to page 9.3.

2) There are two kinds of IEEE1394 communication cables available on the market. If the user uses
one kind of cable, which its GND terminal (Pin 1) and its shielding is short-circuited, the
communication may be damaged. Never connect the case of the terminal to the ground of this kind
of communication cable.
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3.5.2 Connection between PC and Connector CN3

D)

©

®
2% | ° 1 ® ®
@ 2 2 @ ®
@@ 3 4 o O
\@/ CN3
PC or NOTEBOOK
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3.6 Serial Communication Connector CN4 (USB)

The servo drive can be connected to a PC via this serial communication connector CN4. Users can
operate the servo drive through PC software supplied by Delta. The USB transmission speed can reach
up to 1MB. Therefore, the users can easily monitor the servo drive data in real time by using Data

Scope function provided by Delta PC software.

Figure 3.10 The layout of CN4 Drive Connector

=[]
O[]

CN4 Terminal Signal Identification

PIN No. Signal Name Description
1 V bus DC +5V (external power supply)
2 D- Data-
3 D+ Data+
4 GND Ground
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3.7 Position Feedback Signal Connector CN5 (for Full-closed Loop)

The servo drive can be connected to a linear scale or external encoder to constitute a full-closed loop

via this position feedback signal connector CN5. In position mode, the pulse position commands given

by the external controller just refer to the control loop structure of the external linear scale. Please refer

to Chapter 6 for more descriptions.

Figure 3.11 The layout of CN5 Drive Connector

7 T
O
O
O O
g o
O
LD
| [
{\\“\. ] [

CN5 Terminal Signal Identification

PIN No. Signal Name Idl—r?trirfTigzzlon Description

1 /Z phase input Opt_/Z Linear scale /Z phase output
2 /B phase input Opt_/B Linear scale /B phase output
3 B phase input Opt_ B Linear scale B phase output
4 A phase input Opt_ A Linear scale A phase output
5 /A phase input Opt_/A Linear scale /A phase output
6 Encoder grounding GND Ground

7 Encoder grounding GND Ground

8 Encoder power +5V Linear scale 5V power

9 Z phase input Opt Z Linear scale Z phase output
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3.8 CANopen Communication Connector CN6

CANopen Communication Connector CN6 is designed in accordance with CANopen DS301 and DS402
implementation. With this connector CN6, the servo drive can be connected to a CAN device so as to
perform position, speed and torque control, or read and monitor the status of the servo drive through

CANopen communication.

The station numbers of CANopen communication are the same as RS-232 and RS-485 communication
and all be determined by parameter P3-00. The transmission speed can be reached up to 1Mbps. There
are two communication ports of connector CN6, one is for transmission and the other is for receiving,
convenient for connecting to more than one servo drives in serial. Ensure to connect a termination

resistor to the last connected servo drive.

Figure 3.12 The layout of CN6 Drive Connector

9L SL #L €L 2L L OF B

CN6 Terminal Signal Identification

PIN No. Signal Name Description

1,9 CAN_H CAN_H bus line (dominant high)
2,10 CAN_L CAN_H bus line (dominant low)
3,11 CAN_GND Ground/0V/V -

4,12 - Reserved

5,13 - Reserved

6, 14 - Reserved

7,15 CAN_GND Ground/0V/V -

8, 16 - Reserved
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Figure 3.13 Connecting more than one servo drives via CANopen communication

HMI/PLC or Controller

gﬁ% Ensure to connect a
termination resistor
Connector

AC Servo Drive
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3.9 Extension digital input connector CN7

ASDA-A2 series provides single-axis point-to-point position control function and the position numbers
can be up to 64 points. When internal 8 programmable Digital Inputs (DI) which can be set via
parameters P2-10 ~ P2-17 can not satisfied, the users can use this extension digital input connector

CNY7 to increase more digital inputs. Up to 6 programmable external Digital Inputs (DI) could be added.

Figure 3.14 The layout of CN7 Drive Connector

O
T

CN7 Terminal Signal Identification

PIN No. Signal Name Idcl-r?tri:‘?cizgzgn Description
1 (NOTE) VDD 24V power COM+ VDD (24V) power supply, same as Pin 11 of CN1
2 Extension DI9 EDI 9- Digital input DI9-
3 Extension DI10 EDI 10- Digital input DI10-
4 Extension DI11 EDI 11- Digital input DI11-
5 Extension DI12 EDI 12- Digital input DI12-
6 Extension DI13 EDI 13- Digital input DI13-
7 Extension DI14 EDI 14- Digital input DI14-

ImmgNOTE

» Caution: Do not use dual power supply. Failure to observe this caution may result in damage to the servo drive

and servo motor.
WARNING
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3.10 Standard Connection Example

3.10.1 Position (Pt) Control Mode

MCCB

o MC
AC 220/230v —G_! o—1— R ASDA-A?2 seri -
, T ! -A2 series  Pe —— )
Single-phase —9,©° : S D lj Regenerative
or Three-phase —© ' © 1 ;) P Resistor
50/60Hz Red 1
Lic u :
Lac V White Power Supply
CN1 W Black _
= -&x
E SIGN |37 Green 24v "5/ Ferake
Pulse Input . ISIGN |38 CN2 - - 5
{Line Driver) >3 PULSE 41 5 T+ |Blue Encoder £
s S
m’E a3 4 T- Blue/Black 2w %
+10 V= 10k0 T-REF |18 7 Green 4 22w
GND 13 ' Loc
9 - |Green/Black ' 5w
High-speed E!HS'GN 40 14,16 [+56V |Red SG g2
Pulse Input «, HSIGN | 46 13,15 |GND [Black
(Line Receiver) D%:”"PULSE 29
HPULSE |38 CN3
+ 6 |Rs485-
: : MON1 |16
Twisted-pair or 5D 5 RSA8E,
twisted-shield 12,13,19 DC24V
cable MON2 15 4 RS232_RX
3 =
—{vDD 17
L i 2 |rRs232_TX
COM+ |11 ; P
COM- 45,47 49 H:-i- - CN7
4.7 ! :K. 3 .
SON (-6 >—{DI1 9 ':%1?5 . _*_EH- 1 COME 6
CCLR [-6"o—DI2 10 et EER e
TCMO |s">—{DI3 34 nc'»;i:;'u [RES 0 oy FOTTR
TCM1 |-s*o—{Dl4 8 LRFSE TR Tepnr
[]
ARST |-so—{DI5 33 L FIL SEERT S Teone
NL(CWL) |o.0—DI6 32 ‘:‘7:'“"?55-,' :=§=:::=i-:”": 6 EDI13-
4. TED
PL(CCWL) [ 4,0 fDI7 31 T FIL A B Teona.
EMGS Lsz{Di8 30 B E7¢ C1N4 — =
SRDY 135KD Dg“ ; :I:j 2 Data-
—@ DO1- 3 Data+
T 1— DO2+ 5 -—F 4 Ground
ZSPD| 1.5Kn
-_.@_ DO2- 4 j‘_}i CN5
24V| THowme| 13rq posr i3 ::I::;!{ 8 SV
= t+—Hoo3- |2 <5 4 |optA
ey 1:_.5I<1" DO4+ 1 j::ig 5 Opt /A
¢+—(K)HDo4- |26 <= 3 |optB
_1—{DpO5 28 2 |opt/B
ALRM | 1.5K1 * j::i{ p
®-{oos |27 B = I
G ; OA 21 j]_ 1 |optiz
phase pulse TOA 52 Py GND
0B 25 7 |GND
B phase pulse
Encoder Pulse /0B 23
Output Z phase pulse :t 0z 50 :(?]— CN6 |CANopen
10Z 24 1,9 |CANH
2,10 |CANL
4—ocz |48 3,11 |CANGND
2phasé 4—GND |13
open collector 4,12 -
rrent 513 | -
voitage S0V 514 S
7,15 |CAN GND
8,16

Please note:

*1 Please refer to C3 ~ C4 wiring diagrams in section 3.3.4 (on page 3-27 and 3-28).

*2 Please refer to C3 ~ C4 wiring diagrams in section 3.3.4 (on page 3-27 and 3-28).

*3 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.3.4 (on page 3-30).

*4  400W and below drives do not provide built-in regenerative resistor.

*5 The coil of brake has no polarity.

*6 For extension digital inputs (DI) connections (CN7 is a optional part, not Delta standard supplied part.).
*7 For USB connection. It is used to connect to personal computer or notebook.
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3.10.2 Position (Pr) Control Mode

MCCB MC
—
AC 220/230V —C_ O——— R ASDA-A2 series  Po - ,
Single-phase —2_1 © 1 S D D Regenerative
or Three-phase © ' © I T c Resistor
50/60Hz © o GRed |
]l:;: v White Power Supply
w b~y |
s 24V 3 } Brake
= T-REF |18 < Kha T — 52
+10 v—; mmiﬁ: G~ND S = g;l 5 T+ [Blue Encoder || 5 2 .
4 T~ Blue/Black o 5
Twisted-pair or MOoNi |15 7 Gragn i B 28
twisted-shield GND' 12,13, 19 DC24V 9 - |Green/Black| [ i g ‘é’
cable MON2 {15 j— 14.16 |+5V |Red SG Z2&
VDD 17 13,15 |GND_|Black
—| COM+ 1 1 CN3
COM-  |45,47 49 o 6 RS485-
SON |6 >—| DI1 9 5 RS485+
CTRG |6 o— DI2 10 4 RS232_RX
POSO s D3 34 3 -
POS1 |s"o—| D14 8 f Eii’” IX
ARST "o DI5 33 CNT
Prlégxt) Feio— D6 32 'ﬂ s T e 4
( ) o, 00— DI7 31 L : —:.—.: '___}3;_‘@'_ 2 EDI9-
EMGS _6__._"6_ DI8 30 E_—"_ ! I=}==:=£“u TR 3 EDI10-
———|Do1+ |7 5 ES ZHi0 ey TTES
Y IR por-_[ DR QBT 5 Teons.
—{poz+ |5 o P E3 0 8 pra FTYES
zsPo)| 1.5r<n: — b= TRST = sl pe eevryy
—— D03+ |3 CN4
24V| Thowme| 18K B4, .
= ‘_"@)_ Do3- |2 :L—;E 1 |+5vVDC 5
T 2 Data-
—1+—DOo4+ |1 —
TPOS
Q@ oos-__ |26 BE:3 L
4 Ground
ARN[15kh_ {005t {28 INesgm CN5
®@H{pos. |27 -
:.l: OA 1 j_
Aphase pulse o 22 _<E 4 OptA
:1: 0B 25 j]- - L)
B phase pulse 0B 23 j 3 OptB
Encoder Pulse Opt /B
50 2 P
Output Z phase pulse ::t 0z ﬁ—
] OptZ
102 24 _Q)—_
1 Opt/Z
4— 0CZ 48 6 GMD
Z phase
open collector 4—|GND 13 7 GND
Max. output
Sohage S0V CN6 |CANopen
1.9 |CANH
2,10 |CANL
3,11 | CAN GND
4,12
513 | -
6,14 | -
7,15 | CAN GND
8,16 | -

Please note:

*1  Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.3.4 (on page 3-30).

*2  400W and below drives do not provide built-in regenerative resistor.

*3 The coil of brake has no polarity.

*4  For extension digital inputs (DI) connections (CN7 is a optional part, not Delta standard supplied part.).
*5 For USB connection. It is used to connect to personal computer or notebook.
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3.10.3 Speed Control Mode

MCCB e
T
AG22VEAN! — &1y R ASDA-A2 series Po == _
Single-phase —010 | S D []]Regeneratwe
or Three-phase—0 ! © { T c Realstor
50/60Hz © i -
Lic Power Suppl:
Lzc v
w --1
100y () Brake
CN1 C S 3 o
110\::{ 10k 0 |4_— V-REF |42 =8
GND aa = 5 T+ Blue Encoder g.ﬂE‘ @
S Toen e = i E | 4 T- |Blue/Black 558
D 5 7 - | Green »~ C
9 - Green/Black \ 22
) . MON1 |16 Ny 2E
Twisted-pair or GND T2 19770 14,16 | +5V |Red SG =i
; 3 —_— S 13,
twisted-shield YT DC24V 13,15] GND | Black
cable | 15 ? CN3
e 1% B 6 | RS485-
TjcomMe N RS485+
n COM-__45,47,49 g 3p 4 RS232_RX
SON 6" o— DI 9 e 3 -
TRQLM |6 o—{ D12 10 < 2 RS232_TX
SPDO |- o— DI3 34 1 GND
SPD1 |-o*o—{ Dia 8 CN7
o . " e
ARST -6 o— DI5 33 NEEE 1 COM+
NL(CWL) fo,0— DI6 32 ‘H:,'_-‘;]l - =;f;= 412 Enig-
T — 1 147K 1
s ¥R AT 3 EDI10-
PL(CECM\I"\‘;LS} -Q:_._\S’— DI7 31 ﬁ}:ﬁ [ES TR 2 EDIT.
e . R T = i EDI12-
——Dpoi+ |7 s [RES 2it0
SRDY 1.5K10, bl 8 gt e
——( )HDo1- |6 :}HE bE= Zizod 7 EDI14-
DO2+ 5 -~ C
ZSPD| 1.5K0 =N4
+—(@HDpo2-__|4 = 1 [+svDC 5
3
24vV| %o 1?— DO3+ e 2 Data-
=| ¢+—®r oo |2 e 3 |Data+
33— po4+ |1 s 4 Ground
ERKR| 1.5K
+1@Hpos-__ |26 = CN5
1 — 8 +5V
ALRM | 1.5K{ DOk =8 33E
@— DO5. |27 <5 4 1Opth
:r OA 21 j]_ 5 [OptiA
Aphase pulse 10A 22 ] 3 OptB
B ph 1 :j; 2 2 j]_ A e
phase pulse
Encoder Pulse JOOZB 2z "<E 2 i
Qutput Z phase pulse 50 §} 1 Opt/Z
:j; 107 24 6 GND
GND
ocz 48 L
h <
gppenaggllector oND e CN6 GAhopen
il 1.9 |CANH
vallage 50V 210 |CANL
3,11 | CAN GND
4,12
513 | -
6,14 E
7,15 | CAN GND
8,16

Please note:

*1  Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.3.4 (on page 3-30).

*2 400W and below drives do not provide built-in regenerative resistor.

*3 The coil of brake has no polarity.

*4  For extension digital inputs (DI) connections (CN7 is a optional part, not Delta standard supplied part.).
*5 For USB connection. It is used to connect to personal computer or notebook.
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3.10.4 Torque Control Mode

MCCB

Chapter 3 Connections and Wiring | ASDA-A2 Series

MC
T
AC220R230V. ¢ 0———H—OQR  ASDA-A2series Po Q=g :
Single-phase —010 | S D []]Regeneratwe
or Three-phase—0 ! © | T o Resistor
50/60Hz C] i |
Lic Power Suppl:
L2c "
w ==
CN1 1mey ?Brahe
i =
110\::{ 10k0 |4_— V-REF |42 —‘:‘_,5;1 CN2
GND aa = 5 T+ Blue Encoder
110\.‘_:" Py =rer. 11& = EE | 4 T- |Blue/Black —I
D GND 13 7 Green N
9 - Green/Black !
MON1 |16 ¢
Twisted-pair or GND T2 19770 14,16 | +5V |Red SG
twisted-shield e 2 DC24V 13,15 | GND |Black
cable | 15 j-
[Lveo 17 0?3
= RS485-
SOMY 11 5 RS485+
COM: _[4347.49 e 3t 4 RS232_RX
SON f-6"o—] DI1 9 =% 3 E
SPDLM [-s"o—|{DI2 10 h 2 |Rs232_TX
TCMO |6 o— DI3 34 1 GND
TCM1 |so—{ DI4 8 CN7
ARST |*o—Di5 |33 gt |coms 4
NL(CWL) Lo, 0—{DI8 32 e P e [T
PLICCWL) | 4 o |DI7 31 s ¥3K i AL EDI10-
B 2 A e s EDIT
EMGSLgs fpig |30 A :
gy 5 EDI12-
T T—|DO1+ 7 — IPE = T
SROY 1.5K1 ===& 8 EDI13-
—®){po1-__|[6 :}Hi [BE = iz EDI14-
po2+ |5 - c
ZsPD| 15K 0 N4
+—(@HDpo2-__|4 = 1 [+svDC 5
3
24V| frseo [R5 1203+ o = ileT
=| $+—®Hpos |2 e 3 |Datar
T 1— DO4+ 1 — 4 Ground
BRKR | 1.5K
+—1@HDos- |26 = CN5
1 — 8 +5V
ALRM | 1.5K1 DOBv |28 3ﬁ;€
@- DOS5- 27 _<E 4 Opt A
:r OA 21 j]— 5 Opt/A
Aphase pulse T0A 22 3 OptB
B ph 1 :j; 2 2 j]_ - —
phase pulse
Encoder Pulse JOOZB 23 -<E 9 OphZ
Output 2 phae pules :j; so <k 1 |optiz
10z 24 6 GND
GND
ocz 48 E &
Z phase 4—GND 13
open collector CN6 CANopen
il 19 |CANH
vallage 50V 2,10 |CANL
3,11 | CAN GND
4,12
513 | -
6,14 E
7,15 | CAN GND
8,16

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.3.4 (on page 3-30).
*2 400W and below drives do not provide built-in regenerative resistor.

*3 The coil of brake has no polarity.
*4  For extension digital inputs (DI) connections (CN7 is a optional part, not Delta standard supplied part.).

*5 For USB connection. It is used to connect to personal computer or notebook.
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3.10.5 CANopen Communication Mode

MCCB e
T, - 9
AC220/230V  —0 L 0——9— R ASDA-A2 series  Pe - ,
Single-phase —2_.© ! s D [j Eeg_er;aratlve
or Three-phase —© ' © 1 é c . ranesistor
50/60Hz Red 1
U -
Lic White Power Supplyl
ke ‘x Black
’_"x":fhcf:__?:i"'“
® Green 24y *3 ? Brake
CN2 SRR - G o
c DC24V ] T+ Blue Encoder §
N1 ? 4 T- Blue/Black ] _: ]
g R 17 7 - |Green » @ E o}
—|com+ |11 I 9 - |Green/Black| [ i g “E‘
COM- 454749 [ Lo o . o 14,16 | +5V |Red SG =&
4.TRz: '
sonlsts=toy 5 et E_E._: 1315 | GND [Black
CTRG s"s—{Diz |10 S CN4 \
'y -
POSO0 |-c*o—]{ D13 34 F Ft_-f-,‘ 1 |+5vDC
Wy =
POS1 |-so—|{ DI4 8 Pre ;-P-F-: z Ea:a
¥ .
ARST |-s"o—pi5 |33 ans 7 33 VR T
4.7h"Y
NLio.o—DI6 |32 e BE CN5
4T N
PLl o0 DI7 31 ‘:'k:.-.' %—E‘—' 8 |+5V
EMGS Ls [Dis 30 R § 49 e [oma
5 |opt/a
—+—{ D01+ |7
SRDYLSK:': DO P ] ﬁ{ ‘<E 3 OptB
2 Opt/B
YT D ke =
_ﬂ'@_ DO2- 4 3 -7 _<l; 9 OptZ
1 Opt /2
——— D03+ |3 i
24Vl Hom.ﬁ?@_ T =22 6 |GND
T trogm oo I Bi=.13 ==
LR e
+——( HDpoa-__ |26
ALRN 1SRG 005 {28 [Nee- CN6 |CANopen
®{pos._|27 1_|CANH S
A 21 :
Aphase pulse : o - = §] 2 |[CANL :
/0 3 |CANGND —i
::I: 0B 25 ﬁ_ :
B phase pulse 4 H
/0B 23 ' ? Data Input
Encoder Pulse oz 50 5 :
Output Z phase pulse : 0z 24 § 6 L PR
7 | caNGND :
Z phase oez 48 g J
o:en collector €—{GND 13
Max. output .
“oliage 30V 9 |canH %)
CN3 10 |caNL :
RS485-| 6 11 |cANGND —i
RS485+] 5 12 :
RS232 RX 4 13 } Data Output
NE Py {
RS232 TX| 2 15 [CANGHD 4
GND| 1 =T - L)

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.3.4 (on page 3-30).
*2 400W and below drives do not provide built-in regenerative resistor.

*3 The coil of brake has no polarity.

*4  For USB connection. It is used to connect to personal computer or notebook.
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Chapter 4 Display and Operation

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

4.1 Description of the Digital Keypad

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 Keypad Features

ASRI- 12 &neum
AC 220V
EEEEER
MODE Key ————— @ ® @®
(> MODE SHIFT «——SHIFT Key
SHIFT UP Key @ ®
'®. 1 ET
(ii-f n Charge LED———+ o \5: +«——SET Key

\— DOWN Key

Name Function
LCD Displa The LCD Display (5-digit, 7-step display panel) shows the monitor codes,
play parameter settings and operation values of the AC servo drive.
Charge LED The Charge LED lights to indicate the power is applied to the circuit.
MODE Ke MODE Key. Pressing MODE key can enter or exit different parameter groups, and
y switch between Monitor mode and Parameter mode.
SHIFT Key. Pressing SHIFT key can scrolls through parameter groups. After a
SHIFT Key parameter is selected and its value displayed, pressing SHIFT key can move the

UP and DOWN Key

SET Key

cursor to the left and then change parameter settings (blinking digits) by using
arrow keys.

UP and DOWN Key. Pressing the UP and DOWN key can scroll through and
change monitor codes, parameter groups and various parameter settings.

SET Key. Pressing the SET key can display and save the parameter groups, the
various parameter settings. In monitor mode, pressing SET key can switch decimal
or hexadecimal display. In parameter mode, pressing SET key can enter into
parameter setting mode. 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.)
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4.2 Display Flowchart

Figure 4.2 Keypad Operation

< I = 1 l = | (= | = | = | (=< | (=<0 |
: iMmmSmus ]_[ < Monior H 00 H_ i ]__[r i H_ i ]_.[_Mobonconlrol Hﬁl’-‘alhﬂeh In}_.[FTPnIH u«rn:.o

| ]¢ 5
- E priei E ﬂ..u

IF .,H::wwmch high! i ;

[ .Hmn ting vakue
s oo B TR
headecumnul

docimal format | m :"‘-“E‘"

¢ m 13 ;‘? to save sefting value

1. When the power is applied to the AC servo drive, the LCD display will show the monitor function

codes for approximately one second, then enter into the monitor mode.

2. In monitor mode, pressing MODE key can enter into parameter mode. In parameter mode, pressing

MODE key can return to monitor mode.

3. No matter working in which mode, when an alarm occurs, the system will enter into fault mode
immediately. In fault mode, pressing MODE key can switch to other modes. In other modes, if no key

is pressed for over 20 seconds, the system will return to fault mode automatically.

4. In monitor mode, pressing UP or DOWN arrow key can switch monitor parameter code. At this time,

monitor display symbol will display for approximately one second.

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

6. In parameter mode, the system will enter into the 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.

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

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

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

command.

9. When the parameter setting is completed, LCD display will show the end code “SAVED* and

automatically return back to parameter mode.
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4.3 Status Display

4.3.1 Save Setting Display

Chapter 4 Display and Operation | ASDA-A2 Series

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

The setting value is saved correctly. [Saved)
This parameter is read only. Write-protected. (Read-Only)
Invalid password or no password was input. (Locked)

The setting value is error or invalid. (Out of Range)

The servo system is running and it is unable to accept this setting
value to be changed. (Servo On)

This parameter is valid after restarting the drive. (Power On)

4.3.2 Decimal Point Display

Display Message

ubig annebap«
uo1ouUN 4 ON«
91Ag ybiH«
a1Ag mo«

Description

High/Low byte display. When the data is a decimal 32-bit data,
these two digits are used to show if the display is high byte or low
byte.

Negative value display. When the data is displayed in decimal
format, the most left two digits represent negative sign no matter it
is a 16-bit or 32-bit data. If the data is displayed in hexadecimal
format, it is a positive value always and no negative sign is
displayed.

4.3.3 Fault Message Display

Display Message

Description

When the AC servo drive has a fault, LCD display will display
“‘ALnnn”. “AL” indicates the alarm and “nnn” indicates the drive
fault code. For the list of drive fault code, please refer to
parameter P0-01 in Chapter 8 (Servo Parameters) or refer to
Chapter 11 (Troubleshooting).

4.3.4 Polarity Setting Display

Display Message

Description

Positive value display. When entering into parameter setting
mode, pressing UP or DOWN arrow key can increase or decrease
the display value. SHIFT key is used to change the selected digit
(The selected digit will blink).

Negative value display. Continuously press SHIFT key for two
seconds and then the positive(+) or negative(-) sign can be
switched. When the setting value exceeds its setting range, the
positive(+) and negative(-) sign can not be switched. (The
negative value display is for a decimal negative value only. There
is no negative value display for a hexadecimal negative value.)

Revision June, 2009
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4.3.5 Monitor Setting Display

When the AC servo drive is applied to power, the LCD display will show the monitor function codes for
approximately one second and then enter into the monitor mode. 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 4 when the power is applied, the monitor function
will be input pulse number of pulse command, the C-PLS monitor codes will first display and then the

pulse number will display after.

P0-02
Display Message Description Unit
Setting R g . !
0 m Motor feedback pulse number (after [user unit]
electronic gear ratio is set)
Input pulse number of pulse command .
1 m (after electronic gear ratio is set) [user uni]
5 m Position error counts between control [user unit]
command pulse and feedback pulse
3 m Motor feedback pulse number (encoder [oulse]
unit, 1280000 pulse/rev) P
Input pulse number of pulse command
4 m (before electronic gear ratio is set) [pulse]

5 m Position error counts [pulse]
6 m Input frequency of pulse command [Kpps]

7 m Motor rotation speed [r/min]
8 m Speed input command [Volt]
9 E ':-,, .-: ,:-' Speed input command [r/min]
10 m Torque input command [Voli]
11 m Torque input command [%]
12 M Average load [%]

13 m Peak load [%]
14 m Main circuit voltage [Volt]

Ratio of load inertia to Motor inertia

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

indicates that the actual inertia is 13.0)

16 m IGBT temperature [°C]

Resonance frequency (The low byte is
17 m the first resonance point and the high byte [Hz]
is the second resonance point.)
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P0-02
Setting Display Message Description Unit
m Absolute pulse number relative to
0 0 0 encoder (use Z phase as home). The
18 i g il i i s value of Z phase home point is 0, and it -
can be the value from -5000 to +5000
7 7 7 pulses.
Mapping Parameter 1: Display the
19 nnoo content of parameter P0-25 (mapping -
target is specified by parameter P0-35)
Mapping Parameter 2: Display the
20 n ﬂ 9 P 8 content of parameter P0-26 (mapping -
target is specified by parameter P0-36)
Mapping Parameter 3: Display the
21 ﬂﬂﬂp 3 content of parameter P0-27 (mapping -
target is specified by parameter P0-37)
Mapping Parameter 4: Display the
22 nﬂ. P '-i content of parameter P0-28 (mapping -
target is specified by parameter P0-38)
Status Monitor 1: Display the content of
23 UF’,— - 1 parameter P0-09 (the monitor status is -
specified by parameter P0-17)
S Status Monitor 2: Display the content of
24 URI‘ = parameter P0-10 (the monitor status is -
specified by parameter P0-18)
= Status Monitor 3: Display the content of
25 UR,— -9 parameter P0-11 (the monitor status is -
specified by parameter P0-19)
Status Monitor 4: Display the content of
26 UF’,— = '-i parameter P0-12 (the monitor status is -

specified by parameter P0-20)

The following table lists the display examples of monitor value:

Display Message

mmec.)
mmex.)
mmec. High Byte)
m@ec. Low Byte)
m(Hex. High Byte)
mmex. Low Byte)

16-bit
Data

32-bit
Data

Description

Decimal display. When the actual value is 1234, the

display is 01234.

Hexadecimal display. When the actual value is

0x1234, the display is 1234.

Decimal display. When the actual value is

1234567890, the display of high byte is 1234.5 and

the display of low byte is 67890.

Hexadecimal display. When the actual value is
0x12345678, the display of high byte is h1234 and the

display of low byte is L5678.

Negative value display. When the actual value is -12345, the
display is 1.2.345. (The negative value display is displayed to
indicate a decimal negative value. There is no negative value
display for a hexadecimal negative value.)
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IEmPNOTE

1) Dec. represents Decimal display and Hex. represents Hexadecimal display.

2) The above display methods are both available in monitor mode and parameter setting mode.

3) All monitor variables are 32-bit data. The users can switch to high byte or low byte and display format
(Dec. or Hex.) freely. Regarding the parameters listed in Chapter 8, for each parameter, only one kind of
display format is available and cannot be changed.
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4.4 General Function Operation

4.4.1 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. Please refer to the Figure 4.3.

Figure 4.3

m—pw the most recent fault record

m_pm the second most recent fault record

W‘Eor m—bm the third most recent fault record

m—b the fourth most recent fault record

the fifth most recent fault record

4.4.2 JOG Operation

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

(Please also refer to Figure 4.4).

Step1.
Step2.

Step3.
Step4.

Stepb5.

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

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 blink) then changed using the UP and DOWN arrow keys. The example
display in Figure 4.4 is adjusted as 100 r/min.)

Press the SET key when the desired JOG speed is set. The Servo Drive will display "JOG".

Press the UP or DOWN arrow keys to jog the motor either N(CW) and P(CCW) direction. The
motor will only rotate while the arrow key is activated.

To change JOG speed again, press the MODE key. The servo Drive will display "P4 - 05".
Press the SET key and the JOG r/min speed will displayed 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).
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Figure 4.4

P(CCW) N(CW)

4.4.3 Force Output Control Operation

For testing, the digital outputs can be forced to be activated (ON) or inactivated (OFF) by using
parameter P2-08 and P4-06. First, set P2-08 to 406 to enable the force output control function and then
using P4-06 to force the digital outputs to be activated. Follow the setting method in Figure 4.6 to enter
into Force Output Control operation mode. When P4-06 is set to 2, the digital output, DO2 is activated.
When P4-06 is set to 5, the digital outputs, DO1 and DO3 are both activated. The parameter setting
value of P4-06 is not retained when power is off. After re-power the servo drive, all digital outputs will
return to the normal status. If P2-08 is set to 400, it also can switch the Force Output Control operation

mode to normal Digital Output (DO) Control operation mode.

1The DO function and status is determined by P2-18 to P2-22. This function is enabled only when

Servo Off (the servo drive is disabled).
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Force DO1 to be ON m «—

Force DO2 to be ON m
Force D03 to be ON || EEFHHE]
Force DO4 to be ON m <—m
Force DO5 to be ON m
Force gg; to be ON m

DO1
Force DO2 to be ON m g —
DO3
IESPENOTE

Figure 4.6

1) As the display of P4-06 is hexadecimal, O(zero) of the fifth digit will not show on the LED display.

4.4.4 DI Diagnosis Operation

Following the setting method in Figure 4.7 can perform DI diagnosis operation (parameter P4-07, Input
Status). According to the ON and OFF status of the digital inputs DI1 to DI8, the corresponding status
will display on the servo drive LED display. When the Bit is set to “1”, it means that the corresponding

digital input signal is ON. (Please also refer to Figure 4.7)
For example:
Suppose that the servo drive LED display is “3FE1”.

“E” is hexadecimal, which is equal to “1110” in binary system, and it means that the digital inputs DI6 ~
DI8 are ON.
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Figure 4.7

1111 1110 0001 <+— Binary System

DI DI DI DI DI DI DI DI DI DI DI DI DI DI
1413 1211 10 9 8 7 65 43 21 Digital Inputs

4.4.5 DO Diagnosis Operation

Following the setting method in Figure 4.8 can perform DO diagnosis operation (parameter P4-09,
Output Status Display). According to the ON and OFF status of the digital outputs DO1 to DO5, the
corresponding status will display on the servo drive LED display. When the Bit is set to “1”, it means that

the corresponding digital output signal is ON. (Please also refer to Figure 4.8)
For example:
Suppose that the servo drive LED display is “1F”.

“F” is hexadecimal, which is equal to “1111” in binary system, and it means that the digital outputs DO1
~DO4 are ON.

Figure 4.8

m
IC

m (Display: Hexadecimal)

0001 1111« BinarySystem

DO BODODODO +—— pjgital Outputs
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Chapter 5 Trial Run and Tuning Procedure

This chapter, which is divided into two parts, describes trial run for servo drive and motor. 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.

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 the users 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:

1. Inspection before operation (Control power is not applied)
B |nspect the servo drive and servo motor to insure they were not damaged.
B Ensure that all wiring terminals are correctly insulated.
B Ensure that all wiring is correct or damage and or malfunction may result.

B Visually check to ensure that there are not any unused screws, metal strips, or any conductive or

inflammable materials inside the drive.
B Make sure control switch is OFF.
B Never put inflammable objects on servo drive or close to the external regenerative resistor.
B |f the electromagnetic brake is being used, ensure that it is correctly wired.
B |f required, use an appropriate electrical filter to eliminate noise to the servo drive.

B Ensure that the external applied voltage to the drive is correct and matched to the controller.
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2. Inspection during operation (Control power is applied)

B 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.

B 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.

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

B Ensure to reset some parameters when the servo drive is off (Please refer to Chapter 8). Otherwise,
it may result in malfunction.

B |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.

B 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

The 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 the 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 Power includes control circuit power (L1c, L2c) and main circuit power (R, S, T). When the power is

on, the normal display should be shown as the following figure:

As the default settings of digital input signal, DI6, DI7 and DI8 are Reverse Inhibit Limit (NL), Forward
Inhibit Limit (PL) and Emergency Stop (EMGS) respectively, if the users do not want to use the default
settings of DI6 ~ DI8, the users can change their settings by using parameters P2-15 to P2-17 freely.
When the setting value of parameters P2-15 to P2-17 is 0, it indicates the function of this DI signal is

disabled. For more information of parameters P2-15 to P2-17, please refer to Chapter 8 “Parameters”.

If the parameter P0-02 is set as motor speed (06), the normal display should be shown as the following

m

figure:

If there is no text or character displayed on the LED display, please check if the voltage of the control

circuit terminal ((L1c, L2c) is over low.
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1) When display shows:

Overvoltage:

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

power input).

Corrective Actions:

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

[ | Use voltmeter to check whether the input voltage is within the specified limit.

2) When display shows:

Encoder error:
Check if the wiring is correct. Check if the encoder wiring (CN2) of servo motor is loose or incorrect.

Corrective Actions:

B Check if the users perform 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:

Emergency stop activated:
Please check if any of digital inputs DI1 ~ DI8 signal is set to “Emergency Stop” (EMGS).

Corrective Actions:

B [fit 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 ~ DI8 are not set to “Emergency Stop (EMGS)”. (The

setting value of parameter P2-10 to P2-17 is not set to 21.)
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B [fitis necessary to use “Emergency Stop (EMGS)” as input signal, the users only need to
confirm that which of digital inputs DI1 ~ DI8 is set to “Emergency Stop (EMGS)” and check if
the digital input signal is ON (It should be activated).

4) When display shows:

@

Reverse limit switch error:
Please check if any of digital inputs DI1 ~ DI8 signal is set to “Reverse inhibit limit (NL)” and check if
the signal is ON or not.

Corrective Actions:

u If it does not need to use “Reverse inhibit limit (NL)” as input signal, the users only need to
confirm that if all of the digital inputs DI1 ~ DI8 are not set to “Reverse inhibit limit (NL)”. (The

setting value of parameter P2-10 to P2-17 is not set to 22.)

B [fitis necessary to use “Reverse inhibit limit (NL)” as input signal, the users only need to
confirm that which of digital inputs DI1 ~ DI8 is set to “Reverse inhibit limit (NL)” and check if
the digital input signal is ON (It should be activated).

5) When display shows:

ﬁ

Forward limit switch error:
Please check if any of digital inputs DI1 ~ DI8 signal is set to “Forward inhibit limit (PL)” and check if
the signal is ON or not.

Corrective Actions:

B [fitis no need to use “Forward inhibit limit (PL)” 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 (PL)". (The setting
value of parameter P2-10 to P2-17 is not set to 23.)

B Ifitis necessary to use “Forward inhibit limit (PL)” as input signal, the users only need to
confirm that which of digital inputs DI1 ~ DI8 is set to “Forward inhibit limit (PL)” and check if
the digital input signal is ON (It should be activated).
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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 limit.

ImmpiNoTE

1) If there are any unknown fault codes and abnormal display when applying power to the d
is activated (without giving any command), please inform the distributor or contact with D

assistance.

5-6

rive or servo on

elta for
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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 ftrial run without load.

STEP 1: Turn the drive ON through software. Ensure that the setting value of parameter P2-30 should be
set to 1 (Servo On).

STEP 2: Set parameter P4-05 as JOG speed (unit: r/min). After the desired JOG speed is set, and then

press SET key, the drive will enter into JOG operation mode automatically

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 P(CCW) direction. After releasing UP key, the

motor will stop running.

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

the motor will stop running.
N(CW) and P(CCW) Definition:

P(CCW, Counterclockwise): when facing the servo motor shaft, P is running in counterclockwise
direction.

N(CW, Clockwise): when facing the servo motor shaft, N is running in clockwise direction.

STEP 7: When pressing MODE key, it can exit JOG operation mode.
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In the example below, the JOG speed is adjusted from 20r/min (Default setting) to 100r/min.

44
~
] B

iy
C

44

~ig -
'O

(@

9
re

N
\&

v
v
]
(]

= @
v v W
b

» D

P(CCW) N(CW)

e \_‘ —

Press Release | Press & P(CCW)

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.
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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.

STEP 1:

Set the value of parameter P1-01 to 02 and it is speed (S) control mode. After selecting the operation mode

as speed (S) 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:

Parameter Setting

Digital Input Value Sign Function Description CN1 PIN No.
DI1 P2-10=101 SON Servo On DI1-=9
DI2 P2-11=109 TRQLM Torque limit enabled DI2-=10
DI3 P2-12=114 SPDO Speed command selection DI3-=34
Di4 P2-13=115 SPD1 Speed command selection DI4-=8
DI5 P2-14=102 ARST Reset DI5-=33
DI6 P2-15=0 Disabled This DI function is disabled -
DI7 P2-16=0 Disabled This DI function is disabled -
DI8 P2-17=0 Disabled This DI function is disabled -

EDI9 P2-36=0 Disabled This DI function is disabled CN7=2
EDI10 P2-37=0 Disabled This DI function is disabled CN7=3
EDI11 P2-38=0 Disabled This DI function is disabled CN7=4
EDI12 P2-39=0 Disabled This DI function is disabled CN7=5
EDI13 P2-40=0 Disabled This DI function is disabled CN7=6
EDI14 P2-41=0 Disabled This DI function is disabled CN7=7

By default, DI6 is the function of reverse inhibit limit, DI7 is the function of forward inhibit limit and DI6 is the

function of emergency stop (DI8), if the users do not set the setting value of parameters P2-15 to P2-17 and
P2-36 to P2-41 to 0 (Disabled), the faults (AL013, 14 and 15) will occur (For the information of fault

messages, please refer to Chapter 11). Therefore, if the users do not need to use these three digit inputs,

please set the setting value of parameters P2-15 to P2-17 and P2-36 to P2-41 to 0 (Disabled) in advance.

All the digital inputs of Delta ASDA-A2 series are user-defined, and the users 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 8.A in Chapter 8). 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 speed command is selected by SPDO, SPD1. Please refer to the following table:

DI signal of CN1
Speee signal of C Command Source Content Range
Command No.
SPD1 SPDO
S 0 0 External analog Voltage between V-REF 10V ~ +10V
command and GND
S2 0 1 P1-09 -60000 ~ 60000
S3 1 0 Internal parameter P1-10 -60000 ~ 60000
S4 1 1 P1-11 -60000 ~ 60000

0: indicates OFF (Normally Open); 1: indicates ON (Normally Closed)
The range of internal parameter is from -60000 to 60000.

Setting value of speed command = Setting range x unit (0.1 r/min).
For example:

If P1-09 is set to +30000, the setting value of speed command = +30000 x 0.1 r/min = +3000 r/min.

The settings of speed command:

P1-09 is set to +30000 Input value command Rotation direction
P1-10 is set to +1000 + N(CW)
P1-11 is set to -30000 - P(CCW)
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 is operating according to external analog command.

3. Ifonly DI3 is ON (SPDO), it indicates S2 command (P1-09 is set to +30000) is selected, and the
motor speed is 3000r/min at this time.

4. Ifonly DI4 is ON (SPD1), it indicates S3 command (P1-10 is set to +1000) is selected, and the motor
speed is 100r/min at this time.

5. If DI3 (SPDO) and DI4 (SPD1) are ON both, it indicates S4 command (P1-11 is set to -30000) is
selected, and the motor speed is -3000r/min 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 Position Trial Run without Load

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

force when the motor speed changes.

STEP 1:

Set the value of parameter P1-01 to 01 and it is position (Pr) control mode. After selecting the operation

mode as position (Pr) control mode, please restart the drive and the setting would be valid.

STEP 2:

In position control mode, the necessary DI setting is listed as follows:

Digital Input Param\?:l:eSetting Sign Function Description CN1 PIN No.
DI1 P2-10=101 SON Servo On DI1-=9
DI2 P2-11=108 CTRG Command trigged DI2-=10
DI3 P2-12=111 POSO Position command selection DI3-=34
Di4 P2-13=112 POS1 Position command selection DI4-=8
DI5 P2-14=102 ARST Reset DI5-=33
DI6 P2-15=0 Disabled This DI function is disabled -
DI7 P2-16=0 Disabled This DI function is disabled -
DI8 P2-17=0 Disabled This DI function is disabled -

EDI9 P2-36=0 Disabled This DI function is disabled CN7=2
EDI10 P2-37=0 Disabled This DI function is disabled CN7=3
EDI11 P2-38=0 Disabled This DI function is disabled CN7=4
EDI12 P2-39=0 Disabled This DI function is disabled CN7=5
EDI13 P2-40=0 Disabled This DI function is disabled CN7=6
EDI14 P2-41=0 Disabled This DI function is disabled CN7=7

By default, DI6 is the function of reverse inhibit limit, DI7 is the function of forward inhibit limit and DI6 is the

function of emergency stop (DI8), if the users do not set the setting value of parameters P2-15 to P2-17 and
P2-36 to P2-41 to 0 (Disabled), the faults (AL013, 14 and 15) will occur (For the information of fault

messages, please refer to Chapter 11). Therefore, if the users do not need to use these three digit inputs,

please set the setting value of parameters P2-15 to P2-17 and P2-36 to P2-41 to 0 (Disabled) in advance.

All the digital inputs of Delta ASDA-A2 series are user-defined, and the users 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 8.A in Chapter 8). 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.

For the information of wiring diagram, please refer to Section 3.10.2 (Wiring of position (Pr) control mode).

Because POS2 is not the default DI, the users need to change the value of parameter P2-14 to 113.

Revision June, 2009

5-11



Chapter 5 Trial Run and Tuning Procedure | ASDA-A2 Series

Please refer to the following table for 64 groups of position commands and position command selection from
POSO0 to POSS.

Position POS5 POS4 POS3 POS2 POS1 POSO0 CTRG Parameters
Command

P6-00
P1 0 0 0 0 0 0 T

P6-01

P6-02
P2 0 0 0 0 0 1 T

P6-03

P6-98
P50 1 1 0 0 1 0 T

P6-99

P7-00
P51 1 1 0 0 1 1 T

P7-01

P7-26
P64 1 1 1 1 1 1 T

P7-27

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

The users can set the value of these 64 groups of commands (P6-00 ~ P7-27) freely. The command can be

absolute position command as well.
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5.6 Tuning Procedure

Table 5.A Estimate the ratio of Load Inertia to Servo Motor Inertia (J_load /J_motor): JOG Mode

Tuning Procedure Display

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

2.  Press MODE key to enter into parameter mode.

3. Press SHIFT key twice to select parameter group.
4. Press UP key to view each parameter and select parameter P2-17.
5.  Press SET key to display the parameter value as shown on the right side.

6. Press SHIFT key twice to change the parameter values. Use UP key to cycle
through the available settings and then press SET key to determine the
parameter settings.

7. Press UP key to view each parameter and select parameter P2-30.

8. Press SET key to display the parameter value as shown on the right side.

9.  Select parameter value 1. Use UP key to cycle through the available settings.

10. At this time, the servo drive is ON and the right side display will appear next.

11. Press DOWN key three times to select the ratio of Load Inertia to Servo Motor
Inertia (J_load /J_motor).

12. Display the current ratio of Load Inertia to Servo Motor Inertia (J_load /J_motor).
(5.0 is default setting.)

13. Press MODE key to select parameter mode.

14. Press SHIFT key twice to select parameter group.

15. Press UP key to select user parameter P4-05.

16. Press SET key and JOG speed 20 r/min will be displayed. Press UP and DOWN
key to increase and decrease JOG speed. To press SHIFT key one time can
add one digit number.

17. Select desired JOG speed, press SET key and it will show the right side display.

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

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

20. 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.
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5.6.1 Tuning Flowchart

Confirm that the motor run without load.

v

NO If perform the tuning
at the first time ?

>

YES

A4

value of (J_load /J_motor).

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

v A4

v

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

Manual Mode | |Semi-Auto Mode

AutoMode

1

i

v

and output signal.

Connect to the host (external) controller.
Please pay close attention on the wiring \
»| of CN1 connector. The users 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 J

(1) The users should understand the customer

> specifications and what the customer really needs.
(2) The user can use P2-23 and P2-24 to suppress the

resonance of mechanical system.

v

o>
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5.6.2 Load Inertia Estimation Flowchart

Make sure the power of
Servo drive is OFF.

Y

Connect the motor to the
mechanical system.

|

Power on Servo Drive.

!

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

|

If P2-32 is setto 0, itis Manual mode.

!

Set P2-32to 1, force the drive
to be Servo On.

» la
Ll

v
Decrease the setting value of | YES If there is any >
P2-00. Set the value of P2-06 resonance noise ?
and P2-00 to the same value.
NO

v

|Enter P4-05 JOG operation mode.l

!

Set JOG speed as 20 r/min.

!

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

Ifconstantoperation\ NO
is smooth ? /

+ YES
Set higher JOG speed > 200 r/min.

'

Make the mechanical system
accelerate and decelerate alternately.

h 4

Check mechanical system.

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

Please note:

If the user can not view the ratio of load inertia to motor inertia (J_load / J_motor)
under JOG operation (P4-05), press MODE key twice and then the ratio of load
inertia to motor inertia (J_load / J_motor) will show on the display. If the user desire
to perform JOG operation again, please press MODE key --> SET key --> SET key.
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5.6.3 Auto Mode Tuning Flowchart
Set P2-32 to 1 (1: Auto Mode [Continuous adjustment] )

The servo drive will continuously estimate the system inertia, save the measured load inertia value

automatically and memorized in P1-37 every 30 minutes by referring to the frequency response settings

of P2-31.

P2-31 : Auto Mode Stiffness Setting (Default setting: 80)

In Auto mode and Semi-Auto mode, the speed loop frequency response settings are as follows:

1~ 50Hz : Low stiffness and low frequency response

51 ~ 250Hz : Medium stiffness and medium frequency response

251 ~ 850Hz : High stiffness and high frequency response

851 ~ 1000Hz : Extremely high stiffness and extremely high frequency response

Adjust P2-31: Increase the setting value of P2-31 to enhance the stiffness or reduce the noise.

Continuously perform the adjustment until the satisfactory performance is achieved.

Servo off, set P2-32to 1
and then Servo on next.

!

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

l

v

Receive acceleration and deceleration command from
the host (external) controller and perform acceleration

and deceleration operation alternately.

Fy

v

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

2. Ifthe users do not want to decrease
the setting value of P2-31, the users
can use P2-23 and P2-24 to suppress
the resonance of mechanical system
(See section 5.6.6).

YES If there is any
resonance noise ?

\/

NO

Y

If satisfied performance
is achieved ?

Y

If high frequency
response is required ?

)
%

YES

v

Increase setting value of P2-31
to enhance the stiffness and
frequency response.

5-16

Tuning is
completed.
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5.6.4 Semi-Auto Mode Tuning Flowchart
Set P2-32 to 2 (2: Semi-Auto Mode [Non-continuous adjustment] )

The servo drive will continuously perform the adjustment for a period of time. After the system inertia
becomes stable, it will stop estimating the system inertia, save the measured load inertia value
automatically, and memorized in P1-37. When switching from other modes, such as Manual Mode or
Auto Mode, to Semi-Auto Mode, the servo drive will perform continuous adjustment for estimating the
load inertia (P1-37) again. The servo drive will refer to the frequency response settings of P2-31 when

estimating the system inertia.

P2-31 : Auto Mode Stiffness Setting (Default setting: 80)

In Auto mode and Semi-Auto mode, the speed loop frequency response settings are as follows:
1~ 50Hz : Low stiffness and low frequency response

51 ~ 250Hz : Medium stiffness and medium frequency response

251 ~ 850Hz : High stiffness and high frequency response

851 ~ 1000Hz : Extremely high stiffness and extremely high frequency response

Adjust P2-31: Increase the setting value of P2-31 to enhance the frequency response or reduce the

noise.

Continuously perform the adjustment until the satisfactory performance is achieved.

Servo off, set P2-32to 2
and then Servo on next.

!

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

'

Receive acceleration and deceleration command from

»| the host (external) controller and perform acceleration |+
and deceleration operation alternately.
v
YES Ifthere is any
1. Decrease the setting value of P2-31 resonance noise ?
to reduce noise.
2. If the users do not want to decrease NO
the setting value of P2-31, the users -
can use P2-23 and P2-24 to suppress The load inertia ratio \ NO
the resonance of mechanical system displayed on the LED display >
See section 5.6.6) becomes stable.
( KHU5:6.0), Check if bit0 of P2-33 is 12
YES
v
Increase setting value
If satisfied performance of P2-31 to enhance
is achieved ? the stiffness and
frequency response.
v
Tuning is
completed.

Revision June, 2009 5-17



Chapter 5 Trial Run and Tuning Procedure | ASDA-A2 Series

I=mPNOTE

1) When bit0 of P2-33 is set to 1, it indicates that the system inertia estimation of semi-auto mode has been

completed and the measured load inertia value is saved and memorized in P1-37 automatically.

2) If reset bit0 of P2-33 to 0, it will start estimating the system inertia again.
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5.6.5 Limit of Load Inertia Estimation

The accel. / decel. time for reaching 2000r/min must be below 1 second. The rotation speed must be
above 200 r/min. 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. In Auto Mode (P2-32 is set to 1), the measured load
inertia value will be saved automatically and memorized in P1-37 every 30 minutes. In Semi-Auto Mode,
it will stop estimating the load inertia after a period of continuous adjustment time when the system
inertia becomes stable. The measured load inertia value will be saved automatically and memorized in

P1-37 when load inertia estimation is stopped.

Servo off, set P2-32to 2
and then Servo on next.

|

When P0-02 is set to 15, the display will show the ratio of
Load inertia to Motor inertia (J_load / J_motor)

v

Receive acceleration and deceleration command from
the host (external) controller and perform acceleration
and deceleration operation alternately.

v
'y

hd

- YES Ifthere is any
1. Decrease the setting value of P2-31 resonance noise ?

to reduce noise by referring to the
setting value of P2-25.

hd

2. Ifthe users do not want to decrease
the setting value of P2-31, the users The load inertia ratio \ NO
can use P2-23 and P2-24 to suppress displayed on the LED display d
the resonance of mechanical system pecomes stable: /
(See section 5.6.6).
YES
X Increase setting value
<f satisfied performance NO of P2-31 to enhance
is achieved ? > the stiffness and
frequency response, and
adjust the setting value
‘,YES of {32-25, J

Ifthe change of (J_load / J_motor) are
not so substantial, cut-off and re-apply
the power to the servo drive (Servo Off),
and then set P2-32to 5.

YES

v
Tuning is
completed.
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NO
If there is any high
I@—' frequency resonance Motor is running |
noise 7
YES
k.
Continuously increase If there is any high \ YES
notch filter attenuation frequency resonance :!I SetP2-47to 1
rate (P2-44 and P2-46). noise 7 / ate 3]
NO NO
r v
Eif(_?h?ezsgttmg valie NO I1f P2-44 = 32 2t YES / SetP2-47to1 NO If there is no
of P2-43 and P2-45. IfP2-46=327 / over three times resonance ?
YES
YES
r v
Itis recommended to decrease | SetP2-47to 0
speed loop frequency response.

v

Tuning is
completed.

IERPNOTE

1) Parameters P2-44 and P2-46 are used to set notch filter attenuation rate. If the resonance can not be
suppressed when the setting values of P2-44 and P2-46 are set to 32bB (the maximum value), please
decrease the speed loop frequency response. After setting P2-47, the users can check the setting values
of P2-44 and P2-46. If the setting value of P2-44 is not 0, it indicates that one resonance frequency
exists in the system and then the users can read P2-43, i.e. the frequency (unit is Hz) of the resonance
point. When there is any resonance point in the system, its information will be shown in P2-45 and P2-46
as P2-43 and P2-44.

2) If the resonance conditions are not improved when P2-47 is set to 1 for over three times, please adjust

notch filters (resonance suppression parameters) manually to or eliminate the resonance.
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5.6.6 Mechanical Resonance Suppression Method

In order to suppress the high frequency resonance of the mechanical system, ASDA-A2 series servo
drive provides three notch filters (resonance suppression parameters) for resonance suppression. Two
notch filters can be set to suppress the resonance automatically. If the users do not want to suppress
the resonance automatically, these two notch filter can also be set to or eliminate the resonance

manually.

Please refer to the following flowchart for manual adjustment.

Use resonance analysis tool provided by
ASDA-A2-Soft software to display the
resonance point.

h 4

Receive acceleration and deceleration command from
the host (external) controller and perform acceleration
and deceleration operation alternately.

v

v

< If there is any high YES Set the value of P2-23 as the value

frequency resonance of resonance frequency which is
noise ? detected by ASDA-A2-Soft software.
Then, set P2-24 to 4.

NO

v
Continuously increase NO ﬁ .

notch filter attenuation |+ If there is ng
rate (P2-44). \, resonance”

YES

v

v
Tuning is
completed.
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5.6.7 Relationship between Tuning Modes and Parameters

Tuning Mode

Manual Mode

Auto Mode
[Continuous
Adjustment]

Semi-Auto Mode
[Non-continuous
Adjustment]

pP2-32

0(Default
setting)

AutoSet
Parameter

None

P1-37
P2-00
P2-02
P2-04
P2-06
P2-25
P2-26
P2-49

P1-37
P2-00
P2-02
P2-04
P2-06
pP2-25
P2-26
P2-49

User-defined Parameter

P1-37 (Ratio of Load Inertia to Servo Motor
Inertia [J_load / J_motor])

P2-00 (Proportional Position Loop Gain)
P2-04 (Proportional Speed Loop Gain)
P2-06 (Speed Integral Compensation)

P2-25 (Low-pass Filter Time Constant of
Resonance Suppression)

P2-26 (External Anti-Interference Gain)

P2-31 (Auto Stiffness and Frequency

response Level)

P2-31 (Auto Stiffness and Frequency

response Level)

Gain Value

Fixed

Continuous
Adjusting
(every 30
minutes)

Non-
continuous
Adjusting
(stop after a
period of
time)

When switching mode #1 to #0, the setting value of P2-00, P2-02, P2-04, P2-06, P2-25, P2-26 and P2-

49 will change to the value that measured in #1 auto-tuning mode.

When switching mode #2 to #0, the setting value of P2-00, P2-02, P2-04, P2-06, P2-25, P2-26 and P2-

49 will change to the value that measured in #2 semi-auto tuning mode.
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5.6.8 Gain Adjustment in Manual Mode

The position and speed frequency response 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 frequency response may easily result in the resonance of
machinery system. Therefore, for the applications of high frequency response, the machinery system
with control stiffness is needed to avoid the resonance. Especially when adjusting the frequency
response of unfamiliar machinery system, the users can gradually increase the gain setting value to
improve frequency response untill the resonance occurs, and then decrease the gain setting value. The

relevant parameters and gain adjusting methods are described as follows:

m KPP, Parameter P2-00 Proportional Position Loop Gain

This parameter is used to determine the frequency response 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 frequency response is calculated as follows:

KPP

Position Loop Frequency Response (Hz) = T

B KVP, Parameter P2-04 Proportional Speed Loop Gain

This parameter is used to determine the frequency response 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 frequency response of speed loop must be
higher than the 4~6 times of the frequency response of position loop. If frequency response of
position loop is higher than the frequency response of speed loop, the machinery system may
generate vibration or noise, or even overshoot during positioning. The speed loop frequency

response is calculated as follows:
JM: Motor Inertia

Hz JL: Load Inertia
P1-37: 0.1 times

(1+P1-37/10)
(1+JL/JM)

Speed Loop Frequency Response fv= {KZ\:EP)X[

When the value of P1-37 (no matter it is the measured load inertia value or the set load inertia
value) is equal to the actual load inertia value, the actual speed loop frequency response will be:

o KVP

o Hz.

Revision June, 2009 5-23



Chapter 5 Trial Run and Tuning Procedure | ASDA-A2 Series

5-24

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) < 1.5x Speed Loop Frequency Response

NLP, Parameter P2-25 Low-pass Filter Time Constant of Resonance Suppression

When the value of (J_load / J_motor) is high, the frequency response of speed loop may
decrease. At this time, the users can increase the setting value of KVP (P2-04) to keep the
frequency response 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 -
NLEE(Ratametar £2:2a). S 6 x Speed Loop Frequency Response (Hz)

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 on the value gotten through P2-32 Auto Mode.

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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6.1 Control Modes of Operation

The Delta ASDA-A2 series can be programmed to provide six single, eight dual modes and two multiple

modes of operation. Their operation and description is listed in the following table.

Mode Mode Code Description

00 Position control for the servo motor is achieved via an

External Position Control Pt
external pulse command.
Position control for the servo motor is achieved via by
. internal position commands stored within the servo
Internal Position Control Pr 01

controller. Execution of the 64 positions is via Digital
Input (DI) signals.

Speed control for the servo motor can be achieved via
parameters set within the controller or from an external
Speed Control S 02 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
Single Internal Speed Control S 04  Parameters set within the controller. Control of the

Mode InternalopeedL.ontro ‘ internal speed parameters is via the Digital Inputs (DI).
(A maximum of 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 -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 T 03

Torque control for the servo motor is only achieved via
parameters set within the controller. Control of the

Internal Torque Control Tz 05 |internal torque parameters is via the Digital Inputs (DI).
(A maximum of three torque levels can be stored
internally).

Either Pt or S control mode can be selected via the

PES 06 pigital Inputs (DI)

07 Either Pt or T control mode can be selected via the

PET Digital Inputs (D).

Either Pr or S control mode can be selected via the
Pr-S 08 .

Digital Inputs (DI).
Pr-T 09 Either Pr or T control mode can be selected via the

Dual Mode Digital Inputs (DI).

0A Either S or T control mode can be selected via the

S-T Digital Inputs (DI).

0B CANopen communication control is achieved via the

CANopen commands from the host (external) controller.

Reserved) 0C |Reserved

Either Pt or Pr control mode can be selected via the

PP 0D pigital Inputs (DI).
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Mode Mode Code Description

Either Pt or Pr or S control mode can be selected via
the Digital Inputs (Dl).

Either Pt or Pr or T control mode can be selected via
the Digital Inputs (Dl).

Pt-Pr-S OE
Multiple Mode
Pt-Pr-T OF

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 8).
(3)  After the setting is completed, cut the power off and restart the drive again.

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

source and loop gain adjustment, etc.
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6.2 Position Control Mode

The position control mode (Pt or Pr mode) is usually used for the applications requiring precision positioning,
such as industry positioning machine, indexing table etc. Delta ASDA-A2 series servo drives support two
kinds of command sources in position control mode. One is an external pulse train (Pt: Position Terminals,
External Position Control) and the other is internal parameter (Pr: Position Register, i.e. internal parameters
P6-00 to P7-27, Internal Position Control). The external pulse train with direction which can control the

rotation angle of servo motor. The max. input frequency for the external pulse command is 4MKpps.

In order to provide a convenient position control function, Delta servo drive provides 64 internal preset
parameters for position control. There are two setting methods of internal parameters, one is to set different
position command into these 64 internal parameters before operation and then use POS0~POS5 of DI
signals of CN1 to perform positioning control. The other setting method is to use serial communication to

change the setting value of these eight internal parameters.

To make the servo motor and load operate more smoothly, Delta servo drive also provide complete Position
Spine Line (P-curve) profile for position control mode. 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 (Pt) 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 relevant parameters:

Relevant Parameter:

m PTT External Pulse Input Type Address: 0100H, 0101H

Default: 0x2 Related Section: Section 6.2.1

Applicable Control Mode: Pt
Unit: N/A

Range: 0 ~ 1132

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

NN A: Input pulse type

0: AB phase pulse (4x) (Quadrature Input)
A

1: Clockwise (CW) + Counterclockwise(CCW) pulse

B
C 2: Pulse + Direction
D
n
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B: Input pulse filter

This setting is used to suppress or reduce the chatter caused by the noise, etc. However, if the
instant input pulse filter frequency is over high, the frequency that exceeds the setting value will
be regarded as noise and filtered.

B Low Filter Setting Value High Filter
0 1.66Mpps 0 6.66Mpps
1 416Kpps 1 1.66Mpps
2 208Kpps 2 833Kpps
3 104Kpps 3 416Kpps
C: Input polarity
0=Positive Logic 1=Negative Logic
Pulse Type
Forward Reverse Forward Reverse
AB phase pu]se PULSE PULSE u L] L
(Quadrature) SIGN SIGN
W W | PULSEJ—\J PULSEm
CW+CCWplse) o I T R VW Hpip
P | D . PULSE PULSE u u u u
+
ulse irection SIGN—L o sioN— |
Input pulse interface Max. input pulse frequency
Line driver/Line receiver 500Kpps/4Mpps
Open collector 200Kpps
D: Source of pulse command
i Input pulse interface Remark
value
0 Open collector for CN1 Terminal Identification:
low-speed pulse PULSE, SIGN
1 Line driver for CN1 Terminal Identification:
high-speed pulse PULSE_D, SIGN_D

1) The source of pulse command can also be determined by digital input, PTCMS. When
the digital input function is used, the source of pulse command is from digital input.

Position pulse can be input from these terminals, PULSE (43), /PULSE (41), HPULSE (38), /HPULSE
(29), SIGN (36), /SIGN (37) and HSIGN (46), /[HSIGN (40). It can be an open-collector circuit or line

driver circuit. For the detail wiring, please refer to 3.10.1.
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6.2.2 Command Source of Position (Pr) Control Mode

The command sources of Pr mode are (P6-00, P6-01) ~ (P7-26, P7-27) these 64 built-in parameters.
Using with external I/O signals (CN1, POS 0 to POS 5 and CTRG) can select one of the 64 built-in

parameters to be position command. Please refer to the table below:

Position | poss5 | pos4 | POS3 | POS2 | POS1  POSO | CTRG | Parameters
Command

P6-00
P1 ON | ON | ON | ON | ON | ON T

P6-01

P6-02
P2 ON | ON | ON | ON | ON | OFF T

P6-03

P6-98
P50 OFF = OFF = ON | ON | OFF | ON T

P6-99

P7-00
P51 OFF = OFF = ON = ON | OFF  OFF T

P7-01

P7-26
P64 OFF = OFF & OFF @ OFF @ OFF | OFF T

P7-27

State of POS0~5: 0 indicates the contact is OFF (Normally Open)

1 indicates the contact is ON (Normally Closed)
CTRG?!: the instant time when the contact changes from 0 (open) to 1 (closed).
The application of absolute and incremental position control is various and multiple. This kind of position
control is equal to a simple sequence control. Users can easily complete the cycle running by using the
above table. For example, the position command, P1 is 10 turns and P2 is 20 turns. Give the position
command P1 first and then give the position command P2. The difference between absolute and
incremental position control is shown as the figure below:

Absolute Type Incremental Type

20 turns

—x 20turns | 4/ F——-—-———-—-=-----
10turns I10turns

\ 4 \ 4
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6.2.3 Structure of Position Control Mode

Basic Structure:

Position Command

l

Position Command
Processing

l

Output Position

Position Control —  Speed |3 Current
Block Diagram Loop Loop

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:

ASDA-A2 Series:

GNUMO, GNUM1
|

I
1
CN1 i |Command Accel/Decel Delay govindg ¥
' Source Time Time pee 1stN tor (N1) (P1-44 —_—
POS5-POS0 —— pg.op | P5.20 P5.40 p5.go —*| | 'St Numerator (N1) (P1-44) A Command
CTRG [ | | [ 2nd Numerator (N2) (P2-60) Filter Refection
i P7-27 P5-35 P5-55 P5-75 P1-36 P1-01
i : 3rd Numerator (N3) (P2-61) ‘17
i
High speed ——e 4th Numerator (N4) (P2-62) =
ik X Pulse Type E—— Mqvmg
General @ Selection _’-—’ Denominator (P1-45) Flfjlltgg
! P1-00 '
Pulse Signal | l_. I — Electronic Gear Ratio l
1
i
; INHIBIT PR
l Filter
' P1-08
1

Position Notch
Filter
P1-69, P1-70

4

Using parameter can select Pr mode and Pt mode. Electronic gear ratio can be set in both two modes to

set proper position revolution. ASDA-A2 series servo drives also provide S-curve and low-pass filter,
which are used whenever the motor and load need to be operated more smoothly. As for the information
of electronic gear ratio, S-curve and low-pass filter, please refer to the following sections 6.2.4, 6.2.5
and 6.2.6.
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Pulse Inhibit Input Function (INHIBIT)

This function is activated via digital inputs (Please refer to parameter P2-10 ~ P2-17 and DI INHP in
Table 8.A).When the drive is in position mode, if INHP is activated, the external pulse input command is

not valid and the motor will stop (Please note that only DI8 supports this function).

INHP
ON OFF ON
Pulse
command

6.2.4 S-curve Filter for Position Control

The S-curve filter is for the position smoothing of motion command. Using S-curve filter can run the
servo motor more smoothly in response to a sudden position command. Since the speed and
acceleration curve are both continuous and the time for the servo motor to accelerate is short, using S-
curve filter not only can improve the performance when servo motor accelerate or decelerate but also
can make motor to operate more smoothly (from mechanical view). When the load is change, the motor
usually run not smoothly when starts to run and stop due to the friction and inertia change. At this
moment, users can increase Accel/Decel S-curve constant (TSL), Accel time constant (TACC) and
Decel time constant (TDEC) to improve the performance. Because the speed and angle acceleration

are continuous when position command is changed to pulse signal input, so it is not needed to use S-

curve filter.

s —_— — : — Time (ms)

Speed | | | Lo oo oo

Rated speed fmet e — -
— ——F—— Time (ms)

Torque | | P
e ———Time (ms)

TSL/2 TACC TSL/2 ! i I '

B T i T <

TSL/2 TACC TSL/2

S-curve characteristics and Time relationship (Acceleration)
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Position !
Speed — Time (ms)
Rated speed i |
' ' -~ Time (ms)
Torque oo : - Lo
TSL/2 TSL/2 - V4
TSL/2 TSL/2

S-curve characteristics and Time relationship (Deceleration)

Relevant Parameters:

Acceleration Time

AT 3N  TACC

Address: 0144H, 0145H

Default: 200

Applicable Control Mode: S
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: Section 6.3.3,

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor

speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is

set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1. When the source of speed command is analog command, the maximum setting value of P1-

36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-

34 is limited to 20000 automatically.

6-8
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TDEC Deceleration Time Address: 0146H, 0147H

Default: 200 Related Section: Section 6.3.3,
Applicable Control Mode: S

Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor
speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is
set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
35 is limited to 20000 automatically.

TSL Accel /Decel S-curve Address: 0148H, 0149H
Default: 0 Related Section: Section 6.3.3,
Unit: msec

Applicable Control Mode: S, Pr

Unit: msec

Range: 0 ~ 65500 (0: Disabled)

Data Size: 16-bit

Display Format: Decimal

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.

Speed

T
1
I
|
| 1
| 1
|

|

i , Time
o L L1 (ms)
- »a | - ¥ -

TSL/2  TACC TSL/2 TSL/2  TDEC  TSL/2

|
|
|
|
I
1
]
L
]
I

TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
TSL: P1-36, Accel /Decel S-curve
Total acceleration time = TACC + TSL
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6.2.5

Total deceleration time = TDEC + TSL

The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is setto 0
(Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters P1-34
and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
36 is limited to 10000 automatically.

Electronic Gear Ratio

Relevant parameters:

P1-44A

6-10

GR1 Electronic Gear Ratio (1st Numerator) (N1) Address: 0158H, 0159H

Default: 128 Related Section: Section 6.2.5

Applicable Control Mode: Pt, Pr

Unit: pulse

Range: 1 ~ (2°°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the numerator of the electronic gear ratio. The denominator of the

electronic gear ratio is set by P1-45. P2-60 ~ P2-62 are used to set the additional numberators.

Please note:

1. In Pt mode, the setting value of P1-44 can be changed only when the servo drive is enabled
(Servo On).

2. In Prmode, the setting value of P1-44 can be changed only when the servo drive is disabled
(Servo Off).

GR2 Electronic Gear Ratio (Denominator) (M) Address: 015AH, 015BH

Default: 10 Related Section: Section 6.3.6
Applicable Control Mode: Pt, Pr

Unit: pulse

Range: 1 ~ (2*'-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the denominator of the electronic gear ratio. The numerator of the
electronic gear ratio is set by P1-44. P2-60 ~ P2-62 are used to set the additional numberators.
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As the wrong setting may 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 setting (Please also see P1-44, P2-60 ~ P2-62):

. Position f1: Pulse input f2: Position command
Pulse input N | command
1 M N > N: Numerator, the setting value of P1-44 or P2-60 ~
f2=fxy P2-62

M: Denominator, the setting value of P1-45
The electronic gear ratio setting range must be within: 1/50<N/M<25600.

Please note:

1. In Ptand Pr mode, the setting value of P1-45 can not be changed when the servo drive is
enabled (Servo On).

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 revolution 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.

WL WL: Working Load
WT: Working Table

T— Ball Screw
T—Motor (Encoder Signal Output: A/B, Z) Pitch: 3mm
Encoder PPR: 2500 pulse

Electronic Gear Ratio Corresponding travel distance per pulse
When the electronic _1 _3x1000 _ 3000 um
gear ratio is not used 1 4x2500 10000
When the electronic _10000 =1pm
gear ratio is not used 3000
6.2.6 Low-pass Filter
Relevant parameters:
P1-08 I3RS Smooth Constant of Position Command (Low- Address: 0110H, 0111H
pass Filter)
Default: 0 Related Section: Section 6.2.6

Applicable Control Mode: Pt/Pr
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6-12

Unit: 10msec
Range: 0 ~ 1000 (0: Disabled)
Data Size: 16-bit

Display Format: Decimal

Position

Target position

Time (ms)

6.2.7 Timing Chart of Position (Pr) Control Mode

In Pr mode, position command source is DI signal from CN1, i.e. selected by POS0~POS5 and CTRG.

Please refer to 6-2-2 to see the relationship between DI signals and parameters. The following figure is

shown the timing chart of Pr mode:

P63

Internal position
command

P1

— POSO0
POS1

External I/O signal POS?2

CTRG

SON

CMD_OK
Internal 1/O signal TPOS

MC_OK

f

ON | OFF

| OFF

F ‘oN | | OFF
F . ON

—_—

i ‘:r—l

; >2ms, can be set by P2-09
{oN
OFF ﬁ‘}
OFF iFﬂﬂ
OFF Ia‘

CMD_OK:CMD_OK s activated when the servo drive has detected that
Prcommand has been completed

TPOS : TPOS will be activated when the drive detects that the position
of the motorisina-P1-54 to +P1-54 band of the target position.

MC_OK: MC_OK s activated when CMD_OK and TPOS are both ON.
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6.2.8 Position Loop Gain Adjustment

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.

The equation is shown as follows:

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

KPP =2 x 1t x fp.

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

Then, KPP =2 x © x 20= 125 rad/s.

Relevant parameters:

m KPP Proportional Position Loop Gain Address: 0200H, 0201H

Default: 35 Related Section: Section 6.2.8
Applicable Control Mode: Pt, Pr

Unit: rad/s

Range: 0 ~ 2047

Data Size: 16-bit

Display Format: Decimal
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.

m PFG Position Feed Forward Gain Address: 0204H, 0205H

Default: 50 Related Section: Section 6.2.8

Applicable Control Mode: Pt, Pr
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Unit: %
Range: 0 ~ 100
Data Size: 16-bit

Display Format: Decimal

Settings:

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.

Position Control Block Diagram

A4

Differentiator

-

Position Feed
Forward Gain

P2-02

» ()
R

_| Proportional
“|Position Loop
Gain P2-00

v

Smooth Constant of
Position Feed
Forward Gain P2-03

Maximum Speed

Position Loop
Gain Switching
RateP2-01

r s

Limit P1-55

Gain Switching ! l
Control Selection, Speed Command

—Y

Position
Counter

P2-27 I
|
: Encoder
|
I

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, PFG (P2-02) to efficiently reduce the dynamic position track error.

Position

4

b

KPP A

Position

Command\

(1)

Actual position curve
will change from (1)

to (3) following the
increasing KPP value

» Time
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» Time
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6.2.9 Low-frequency Vibration Suppression

If the stiffness of the mechanical system is not sufficient, after the positioning command has completed,
continuous vibration of the mechanical system may occur still even when the motor has almost stopped.
At this time, using low-frequency vibration suppression function can suppress the low-frequency
vibration of mechanical system. The range of frequency setting is from 1.0 to 100.0Hz. Besides, two
modes (Manual/Auto) of low-frequency vibration suppression function are available for the users to

select.
[ | Auto Mode

If the users know the point where the low-frequency occurs, we recommend the users can use this
mode to find the low-frequency of the mechanical vibration automatically. When P1-29 is set to 1, the
system will disable the filter function and find the vibration frequency of low-frequency automatically.
After the detected frequency becomes fixed and stable, the system will set P1-29 to 0, save the first
measured low-frequency value automatically into P1-25 and set P1-26 to 1; then save the second
measured low-frequency value automatically into P1-27 and set P1-28 to 1. If any low-frequency
vibration occurs after P1-29 is set to 0 automatically, please examine if the function of P1-26 or P1-28
is enabled or not. When the setting value of P1-26 or P1-28 is 0, it indicates that there is no frequency
is detected. Please decrease the setting value of P1-30 (Low-frequency Vibration Detection Level) and
set P1-29 to 1 to find the low-frequency again. Please pay close attention on the setting value of P1-30
as if the setting value of P1-30 is too low, it is easy to regard the interference as the low-frequency and

results in erroneous measurement.

Repeat position
control function

Check if vibration occurs

when positioning No

-
<

SetP1-29to 1 Decrease P1-30 (note 1) Increase P1-30 (notez)

F 3

Check if vibration
becomes
less and stable

Check if P1-26
orP1-28 is set

Check if P1-29
issetto0?

Operation is
completed
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Please note:

1. When P1-26 and P1-28 are both set to 0, it indicates that the system could not find the frequency.
Please check the setting value of P1-30 because when the setting value of P1-30 is too high, it may
causes that the frequency becomes difficult to be found.

2. When P1-26 and P1-28 are both set to a non-zero value, if the vibration condition can not be
improved, please check the setting value of P1-30 as the low setting value of P1-30 may result in
erroneous measurement. The system may regard the interference as a low-frequency.

3. When the vibration still exists and can not be suppressed after using auto low-frequency vibration
suppression function, if the users know the vibration frequency, please set P1-25 and P1-27

manually to improve the vibration condition.

Relevant parameters:

AVSM Auto Low-frgquency Vibration Suppression Address: 013AH, 013BH
Mode Selection

Default: 0 Related Section: Section 6.2.9

Applicable Control Mode: Pt/Pr

Unit: -

Range: 0 ~ 1

Data Size: 16-bit

Display Format: Decimal

Settings:

0: Normal mode (Disable Auto Low-frequency Vibration Suppression Mode).
1: Auto mode (Enable Auto Low-frequency Vibration Suppression Mode).
Explanation:

If P1-29 is set to 0, the setting of low-frequency vibration suppression is fixed and will not
change automatically.

If P1-29 is set to 1, when there is no low-frequency vibration or the low-frequency vibration
becomes less and stable, the system will set P1-29 to 0, save the measured low-frequency value
automatically and memorize it in P1-25.

m VCL Low-frequency Vibration Detection Level Address: 013CH, 013DH

Default: 500 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: pulse

Range: 1 ~ 8000

Data Size: 16-bit

Display Format: Decimal

Settings:

When P1-29 is set to 1, the system will find this detection level automatically. If the setting value
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of P1-30 is too low, the detection of frequency will become sensitive and result in erroneous
measurement. If the setting value of P1-30 is too high, although the probability of erroneous
measurement will decrease, the frequency will become difficult to be found especially when the
vibration of mechanical system is less.

The setting value of P1-30 indicates the range of vibration frequency. When the vibration can not
be detected (out of range), it indicates that the setting value of P1-30 is too high and we
recommend the users can decrease the setting value of P1-30. The users can also use the
Scope function provided in ASDA-A2 configuration software to observe the vibration during
positioning operation so as to set P1-30 appropriately.

[ Manual Mode

There area two groups of low-frequency vibration suppression parameters. The first group is P1-25 and

P1-26

and the second group is P1-27 and P1-28. Using these two groups of parameters can improve

the vibration condition of two different low frequencies. P1-25 and P1-26 are used to set the occurred

vibration frequency and P1-26 and P1-28 are used to set the frequency response after filter function is

used. When the setting values of P1-26 and P1-28 are higher, the performance of frequency response

will be better. However, if the setting value is over high, it may affect the motor operation. The default

setting of P1-26 and P1-28 are both 0, and it indicates that the low-frequency vibration suppression

function is disabled.

Relevant parameters:

Revision June,

VSF1 Low-frequency Vibration Suppression (1) Address: 0132H, 0133H

Default: 100.0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: Hz

Range: 1.0 ~100.0

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the first group of the low-frequency of mechanical system. It can
be used to suppress the low-frequency vibration of mechanical system. If P1-26 is set to 0, this
parameter is disabled.

VSG1 Low-frequency Vibration Suppression Gain (1) Address: 0134H, 0135H

Default: 0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr
Unit: -
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P1-27 NElgA Low-frequency Vibration Suppression (2) Address: 0136H, 0137H

m VSG2 Low-frequency Vibration Suppression Gain (2) Address: 0138H, 0139H

6-18

Range: 0 ~ 9 (0: Disable the function of P1-25)
Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the vibration suppression gain for P1-25. When the setting value is
higher, the position response is quicker. However, if the setting value is over high, it may addect
the normal operation of servo motor. It is recommended to set P1-26 as 1.

Default: 100.0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: Hz

Range: 1.0 ~100.0

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the second group of the low-frequency of mechanical system. It
can be used to suppress the low-frequency vibration of mechanical system. If P1-28 is set to 0,
this parameter is disabled.

Default: 0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: -

Range: 0 ~ 9 (0: Disable the function of P1-27)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the vibration suppression gain for P1-27. When the setting value is
higher, the position response is quicker. However, if the setting value is over high, it may addect
the normal operation of servo motor. It is recommended to set P1-28 as 1.

Please note:

1.

After the low-frequency vibration is suppressed, the changes of the response may become
excessive. Therefore, please ensure that the machine is able to stop any time and ensure the
safety of personnel working with the machine when execute low-frequency vibration suppression

function.
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2. The low-frequency vibration suppression function can be enabled only in position control mode (Pt,
Pr or Pr-Pt mode).

3. When the users use resonance suppression function, the resonance condition can be improved
immediately after the correct resonance frequency is found. However, when the users use low-
frequency vibration suppression function, the vibration of the mechanical system will not be
eliminated immediately. The vibration condition is improved gradually after the correct frequency is
found. This is because the low-frequency vibration suppression function is not effective for the
vibration caused by external force and the vibration occurred before using suppression function.

4. After the low-frequency vibration suppression function is enabled, it will certainly affect the original
response performance. When the value of the low-frequency is lower, the effect upon the response
performance is greater. At this time, the users can adjust the setting value of P1-26 to increase the
position response. But, please do not set P1-26 to a higher value. If the setting value of P1-26 is
too high, it will affect the motor operation.

5. In order to avoid that the vibration frequency may not easily to be found when the commanding
time is too fast in Auto mode, we recommend the users can set a longer command delay time. The

command can be given after the vibration frequency is found.
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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-A2 series servo drives support 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

SPDO0 and SPD1 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-A2 series servo drives also
provide complete S-curve profile for speed control mode. For the closed-loop speed control, ASDA-A2 series
servo drives provide 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).
There are two turning modes for gain adjustment: Manual and Auto modes.

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

function will be disabled.

B Auto Mode: Continuous adjustment of loop gains according to measured inertia, with ten levels of

system bandwidth. The parameter set by user is default value.

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

o d Command Source Content Range
ommand - spp1  SPDO
External Voltage between -
analog signal  V-REF-GND 10V ~+10V
S1 0 0 Mode
Sz N/A Speed command 0
is0
S2 0 1 P1-09
-60000 ~ +60000
S3 1 0 Internal parameter P1-10 £/min
S4 1 1 P1-11

B State of SPD0~1: 0: indicates OFF (Normally Open); 1: indicates ON (Normally Closed)
B When SPDO 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
users can choose Sz mode and avoid the zero point drift problem of analog voltage signal. If the

speed control mode is S mode, then the command is the analog voltage between V-REF and
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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.

B The range of internal parameters is within -60000 ~ +60000 r/min. Setting value = Range x Unit
(0.1 r/min). For example, if P1-09 is set to +30000, the setting value = +30000 x 0.1 r/min =
+3000 r/min.

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).

6.3.2 Structure of Speed Control Mode

Basic Structure:
Speed command

!

Speed Command
Processing

|

(l)‘ Speed Estimator

Speed Control — | Resonant Suppression —» Torque Limiter—>|Current Loop — =
Block Diagram Block Diagram I

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:

SPDO0,SPD1 signal of CN1

e 1
: Internal S-curve :
i parameter filter d

— 1
| P1-09 P1-36 1
: ~P1-11 ;
[} 1
1 1
1 1
[} v [}
: , Analog |
\ Propo_rtion command Command Low-pass i
| AID » Gain »> filter selection filter 1
; P1-40 P1-59 P1-01 P1-06 |
[} [}
1 1

Analog signal
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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-A2 series servo drives also support the time calculation of completing speed command. T (ms) is
the operation (running) time. S (r/min) is absolute speed command, i.e. the absolute value (the result)
after starting speed subtracts the final speed.

Speed Acceleration Deceleration

Rated Speed [----------------m--mmmo T e T e e s

fommm e ————

v Time (ms)

TSz TDEC  TsLp2

S-curve characteristics and Time relationship

Relevant parameters:

AT S ' TACC Acceleration Time Address: 0144H, 0145H

Default: 200 Related Section: Section 6.3.3,

Applicable Control Mode: S

Unit: msec
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Range: 1 ~ 65500

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor
speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is
set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
34 is limited to 20000 automatically.

TDEC Deceleration Time Address: 0146H, 0147H

Default: 200 Related Section: Section 6.3.3,
Applicable Control Mode: S

Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor
speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is
set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
35 is limited to 20000 automatically.

TSL Accel /Decel S-curve Address: 0148H, 0149H
Default: 0 Related Section: Section 6.3.3,
Unit: msec

Applicable Control Mode: S, Pr
Unit: msec

Range: 0 ~ 65500 (0: Disabled)
Data Size: 16-bit

2009 6-23



Chapter 6 Control Modes of Operation | ASDA-A2 Series

Display Format: Decimal

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.

Speed

T
1
I
I
|
| 1
| 1
| 1
|

|

T

\ Time
1 (ms)

] I ]
- »a | - ¥

TSL/2  TACC TSL/2 TSL/2  TDEC TSLFZ
TACC: P1-34, Acceleration time

TDEC: P1-35, Deceleration time

TSL: P1-36, Accel /Decel S-curve

Total acceleration time = TACC + TSL

Total deceleration time = TDEC + TSL

The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is setto 0
(Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters P1-34
and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1. When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
36 is limited to 10000 automatically.

3. If the control of the servo motor is achieved via internal parameters, the command curve
should be defined by the users.

Analog Speed Command S-curve Filter
ASDA-A2 series servo drives also provide Analog Speed Command S-curve Filter for the smoothing in
response to a sudden analog input signal.

Speed (rpm) Analog speed command Motor Torque

3000 1 44444444447‘/// - ‘// —

0 T T 1 T T T T 1 -
1 \K 3 4 5\ 6 7 8 \ Time (sec)

N

-3000

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
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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 C.onstant of Analog Speed Address: 010CH, 010DH
Command (Low-pass Filter)

Default: 0 Related Section: Section 6.3.3
Applicable Control Mode: S

Unit: msec

Range: 0 ~ 1000 (0: Disabled)

Data Size: 16-bit

Display Format: Decimal

Target Speed

K
\4

SFLT

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
/1 determined by parameter P1-40

3000rpm  f---------- S

10 5 g

] 1 i

Py 5 10  Analog Input Voltage (V)

A -3000rpm
Commommo e -5000rpm
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Relevant parameters:

m VCM Max. Analog Speed Command or Limit Address: 0150H, 0151H

Default: rated speed Related Section: Section 6.3.4
Applicable Control Mode: S, T

Unit: r/min

Range: 0 ~ 10000

Data Size: 16-bit

Display Format: Decimal

Settings:

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

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

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 3000 r/min. If P1-40 is set to 3000, but the input voltage is changed to 5V,
then the speed command is changed to 1500 r/min.

Speed Command / Limit = Input Voltage Value x Setting value of P1-40 /10

6.3.5 Timing Chart of Speed Control Mode

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

S2 (P1-09) —

|

4----—----|--
4________ ——————

External analog
voltage or zero (0) S1

OFF

O
z

SPDO OFF ON

OFF | oN

4 t--———f-m

External 1/0O signal SPD1

]
®)
pd
®)
pd

ImmpiNoTE

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.
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6.3.6 Speed Loop Gain Adjustment

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

; . Feed Forward

Speed Control Block Diagram

Proportional

l+ :
+

System inertia J
(1+P1-37)*JM

A 4

J_load /J_motor
P1-37

l

Motor
Inertia JM

-

Torque
Command

I

I

I

I

I

(= < o I

g ® 7O Gain P2-04 $ =

] - + il T 1
I

: Switching _TGain |

' Rate P2-05]  Switching

: Speed Integral Control

| Compensation[—® Selectio

I P2-06 T P2-27 |
I

: Gain |

I L Switching |

I = Control I

! Selection Torque i

: P2-27 Current Constant 1:

: Command Reciprocal |

| 1/KT

|

: Low-pass

I Filter P2-49

I

. mm. - s ! et . mmm . mmmm ' mm  m' m mmmmm mmsmm m’s mm

There are two turning modes of gain adjustment: Manual and Auto modes. The gain of ASDA-A2 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 auxiliary

function will be disabled.

B Auto Mode: Continuous adjustment of loop gains according to measured inertia, with ten levels

of system bandwidth. The parameter set by user is default value.

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

Relevant Parameter:

AUT2

Tuning Mode Selection

Address: 0240H, 0241H

Default: 0

Applicable Control Mode: ALL

Unit: N/A
Range: 0 ~ 2

Data Size: 16-bit

Display Format:

Settings:

0: Manual mode

Hexadecimal

1: Auto Mode [Continuous adjustment]

2: Semi-Auto Mode [Non-continuous adjustment]

Revision June, 2009
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Section 6.3.6
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Explanation of manual mode:

1. When P2-32 is set to mode#0, the setting value of P2-00, P2-02, P2-04, P2-06, P2-07, P2-
25 and P2-26 can be user-defined. When switching mode #1 or #2 to #0, the setting value of
P2-00, P2-02, P2-04, P2-06, P2-07, P2-25 and P2-26 will change to the value that
measured in #1 auto-tuning mode or #2 semi-auto tuning mode.

Explanation of auto-tuning mode:

The servo drive will continuously estimate the system inertia, save the measured load inertia

value automatically and memorized in P1-37 every 30 minutes by referring to the frequency

response settings of P2-31.

1.  When switching mode #1 or #2 to #0, the servo drive will continuously estimate the system
inertia, save the measured load inertia value automatically and memorized in P1-37. Then,
set the corresponding parameters according to this measured load inertia value.

2. When switching mode#0 or #1 to #2, enter the appropriate load inertia value in P1-37.
3. When switching mode#1 to #0, the setting value of P2-00, P2-04 and P2-06 will change to

the value that measured in #1 auto-tuning mode.

Explanation of semi-auto tuning mode:

1. When switching mode #2 to #0, the setting value of P2-00, P2-04, P2-06, P2-25 and P2-26
will change to the value that measured in #1 auto-tuning mode.

2. After the system inertia becomes stable (The displau of P2-33 will show 1), it will stop
estimating the system inertia, save the measured load inertia value automatically, and
memorized in P1-37. However, when P2-32 is set to mode#1 or #2, the servo drive will
continuously perform the adjustment for a period of time.

3. When the value of the system inertia becomes over high, the display of P2-33 will show 0
and the servo drive will start to adjust the load inertia value continuously.

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:

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

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.

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

Relevant parameters:

m KVP Proportional Speed Loop Gain Address: 0208H, 0209H

6-28

Default: 500 Related Section: Section 6.3.6
Applicable Control Mode: ALL
Unit: rad/s
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Range: 0 ~ 8191

Data Size: 16-bit
Display Format: Decimal
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.

KVI Speed Integral Compensation Address: 020CH, 020DH
Default: 100 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: rad/s

Range: 0 ~ 1023

Data Size: 16-bit
Display Format: Decimal
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.

KVF Speed Feed Forward Gain Address: 020EH, 020FH

Default: 0 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: %

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

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

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

Frequency Domain

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

Gain

A

KVP

>

Frequency

»
»

Frequency

KVP

Phase

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

Gain
'y

KVI

»

Frequency

STEP 3 : Select the value of KVI, if the value of
phase margin is too small, re-adjust
the value of KVP again to obtain the

value, 45deg of phase margin.
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Time Domain

Speed

7 N

KVP

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.

When the value of KVl is greater, the value

of low-frequency gain is also greater and the
value of steady erroris nearly zero (0).
However, the value of phase margin will reduce

quite substantially. Itis helpful to steady error.

Butitis not helpful to dynamic tracking error.

» Time

Speed

When the value of KVF is nearly to 1
KVF o

and the forward compensation is more

complete, then the value of dynamic

tracking error will become very small.

However, when the value of KVF is too

great, it may cause vibration.

» Time
In general, the equipment, such as spectrum analyzer is needed and used to analyze when using

frequency domain method and the users also should have this kind of analysis technology. However,

when using time domain method, the users only need to prepare an oscilloscope. Therefore, the general
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users usually use time domain method with the analog DI/DO terminal provided by the servo drive to
adjust what is called as PI (Proportional and Integral) type controller. As for the performance of torque
shaft load, input command tracking and torque shaft load have the same responsiveness when using
frequency domain method and time domain method. The users can reduce the responsiveness of input

command tracking by using input command low-pass filter.

Auto Mode (Continuous adjustment))

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

JaVanWavmEn

Inertia Measurement
A
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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.

Relevant parameters:

NCF1 Notch Filter 1 (Resonance Suppression) Address: 022EH, 022FH
Default: 1000 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: Hz

Range: 50 ~ 1000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set first resonance frequency of mechanical system. It can be used to
suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-24 is set to 0, this parameter is disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the
parameters P2-43 and P2-44 are the second group of notch filter parameters.

DPHA Notch Filter Attenuatlo-n Rate 1 Address: 0230H, 0231H
(Resonance Suppression)

Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: dB

Range: 0 ~ 32

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-23. If P2-24 is set to 0, the parameters P2-23 and P2-24 are both disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the
parameters P2-43 and P2-44 are the second group of notch filter parameters.
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NCF2 Notch Filter 2 (Resonance Suppression) Address: 0256H, 0257H
Default: 1000 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: Hz

Range: 50 ~ 2000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set second resonance frequency of mechanical system. It can be used
to suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-43 is set to 0, this parameter is disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the
parameters P2-43 and P2-44 are the second group of notch filter parameters.

Notch Filter A ion Rate 2
ppHz | oteh Filter Attenuation Rate Address: 0258H, 0259H
(Resonance Suppression)

Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: dB

Range: 0 ~ 32

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-43. If P2-44 is set to 0, the parameters P2-43 and P2-44 are both disabled.

NCF3 Notch Filter 3 (Resonance Suppression) Address: 025AH, 025BH
Default: 1000 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: Hz

Range: 50 ~ 2000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set third resonance frequency of mechanical system. It can be used to
suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-45 is set to 0, this parameter is disabled.
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DPH3 Notch Filter Attenuation Rate 3 Address: 025CH, 025DH

(Resonance Suppression)

Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: dB

Range: 0 ~ 32

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-45. If P2-46 is set to 0, the parameters P2-45 and P2-46 are both disabled.

Low-pass Filter Time Constant

NLP .
(Resonance Suppression)

Address: 0232H, 0233H

Default: 2 (1kW and below models) or Related Section: Section 6.3.7
5 (other models)

Applicable Control Mode: ALL

Unit: 0.1 msec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set low-pass filter time constant of resonance suppression.

If P2-25 is set to 0, this parameter is disabled.

Speed Control Block Diagram

Feed forward

Differentiator + :
Gain P2-07 SiteniBetier
Pl Controller
O » | (Proportional and |
Integral Controller) (f
P2-04,2-06 /
Low-pass Notch Filter 1
Filter
P2-25 F2-23,P2-24 Notch Filter 2 Notch Filter 3

I: | P2-43,P2-44 P2-45 P2-46

Auto Resonance Suppression Mode Selection &
Auto Resonance Suppression Detection Level
P2-47,P2-48

Speed estima!orL
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There are two groups of notch filters provided by ASDA-A2 series. The first group of notch filter is P2-43 and
P2-44, and the second group of notch filter is P2-45 and P2-46. When there is resonance, please set P2-47
to 1 or 2 (Auto mode), and then the servo drive will find resonance frequency and suppress the resonance
automatically. After suppressing the resonance point, the system will memorize the notch filter frequency into
P2-43 and P-45, and memorize the notch filter attenuation rate into P2-44 and P2-46.

When P2-47 is set to 1, the resonance suppression will be enabled automatically. After the mechanical
system becomes stable (approximate 20 minutes), the setting value of P2-47 will return to O (Disable auto
resonance suppression function). When P2-47 is set to 2, the system will find the resonance point

continuously even after the mechanical system becomes stable.

When P2-47 is set to 1 or 2, if the resonance conditions can not be eliminated, we recommend the users to
check the settings of P2-44 and P2-46. If either of the setting value of P2-44 and P2-46 is set to 32, please
decrease the speed frequency response and estimate the resonance point again. If the resonance conditions
can not be eliminated when the setting values of P2-44 and P2-46 are both less than 32, please set P2-47 to
0 first, and increase the setting value of P2-44 and P2-46 manually. If the resonance exists still after
increasing the setting value of P2-44 and P2-46, please decrease the value of speed frequency response

again and then use the resonance suppression function again.

When increasing the setting value of P2-44 and P2-46 manually, ensure to pay close attention on the setting
value of P2-44 and P2-46. If the value of P2-44 and P2-46 is greater than 0, it indicates that the
corresponding resonance frequency of P2-43 and P2-45 is found through auto resonance suppression
function. If the value of P2-44 and P2-46 is equal to 0, it indicates that the value of P2-43 and P2-45 will be
the default value 1000 and this is not the frequency found by auto resonance suppression function. At this
time, if the users increase the value of notch filter attenuation rate which does not exist, the performance of

the current mechanical system may deteriorate.

Settings of P2-47
Current Value Desired Value Function

0 1 Clear the setting vallue of P2-43 ~ P2-46 and enable auto
resonance suppression function.

0 2 Clear the setting vallue of P_2-43 ~ P2-46 and enable auto
resonance suppression function.

y 0 Save the setting va!ue of P2-43 ~ P2-46 and disable auto
resonance suppression function.

y 1 Clear the setting vallue of P_2—43 ~ P2-46 and enable auto
resonance suppression function.

y > Do not clear the setting \{alue of If’2-43 ~_P2-46 and enable
auto resonance suppression function continuously.

2 0 Save the setting va!ue of P_2-43 ~ P2-46 and disable auto
resonance suppression function.

2 1 Clear the setting vallue of P_2-43 ~ P2-46 and enable auto
resonance suppression function.

2 2 Do not clear the setting v_alue of I_32-43 ~_P2-46 and enable
auto resonance suppression function continuously.
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Drive the machine
by servo system

Check if NO

vibration occurs
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NO
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v

If P2-44>0, the value of P2-44 should +1
If P2-46>0, the value of P2-46 should +1

-~

Check if
vibration condition
has improved

Check if
vibration occurs

YES

Set P2-07=0

+

v

Completed
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Low-pass filter

Please use parameter P2-25. The figure below shows the resonant open-loop gain.
Gain 4

» Frequency

When the low-pass filter (parameter P2-25) is adjusted from 0 to high value, the value of Low-pass
frequency (BW) will become smaller (see the figure below). The resonant condition is improved and the

frequency response and phase margin will also decrease.

Gain ,

0dB AN
BW Frequency

Notch Filter

Usually, if the users know the resonance frequency, we recommend the users can eliminate the
resonance conditions directly by using notch filter (parameter P2-23, P2-24). However, the range of
frequency setting is from 50 to 1000Hz only and the range of resonant attenuation is 0~32 dB only.
Therefore, if the resonant frequency is out of this range, we recommend the users to use low-pass filter
(parameter P2-25) to improve resonant condition.

Please refer to the following figures and explanation to know how to use notch filter and low-pass filter

to improve resonant condition.
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Use Notch Filter to suppress resonance

Resonance Resonance
. K . ditions
Gain Point Gain i Gain ¥ o con
: | Notch Filter ' ¥ issuppressed
i I i
i 0db I i
i Low-pass _|_ ) i — : Low-pass
! Frequency ttenuation™\ ! ' Frequency
! Rate P2-24 !
. > I > ! >
*>—> »> »>
Resonance . Frequency Resonance Frequency Resonance Frequency
Frequency . Frequency Frequency .
P2-23
Use Low-pass Filter to suppress resonance
Resonance
Resonance ; conditions
f : Y 3 i Low-pass Filter Gain /.
Gain Point Gain Attenuation i is suppressed
| |
! _|_ 0dp |_Rate -3db i Cut-off Frequency :
i Low-pass +— of Low-pass Filter J— | Low-pass
| Frequency |t : | =10000/P2-25Hz  —— ~, Frequency
| ¥\ R |
Resonance \Frequency \ “Frequency Resonance\ Frequency
Frequency Frequency -

When the low-pass filter (parameter P2-25) is adjusted from O to high value, the value of Low-pass

frequency will become smaller (see the figure on page 6-26). 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-A2 series servo drives support 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.

Torque DI signal of CN1

Command Source Content Range
Command TCM1 TCMO

Voltage between

T External analog signal -10V ~ +10V
T1 0 0  Mode 979 T-REF-GND
T2 None Torque command 0
is 0
T2 0 1 P1-12
T3 1 0 Internal parameter P1-13 -300% ~ 300%
T4 1 1 P1-14

6-40

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 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).
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6.4.2 Structure of Torque Control Mode

Basic Structure:

Output Torque

Torque Torque Command Resonant Suppression * Current Control ——g
3 O * Block Diagram —®

command Processing Block Diagram

Current Sensor

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 the 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:

TCMO,TCM1 signal of CN1

Internal
parameter

P1-12
~1-14

v

Proportion Command Low-pass

A/D [—* Gain —® selection —» filter
P1-41 P1-01 P1-07

Analog signal

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 JUA™

Smooth Constant of Analog Torque Command
(Low-pass Filter)

Address: 010EH, 010FH

Default: 0

Applicable Control Mode: T

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

Display Format: Decimal

ImmPNOTE

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.

Torque command

6-42

300%

100%

-100%

-300%

he torque control ramp is
etermined by parameter P1-41

Analog Input Voltage (V)
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Max. Analog Torque Command or Limit

Address: 0152H, 0153H

GEDY -

6.4.5

Default: 100

Applicable Control Mode: ALL
Unit: %

Range: 0 ~ 1000

Data Size: 16-bit

Related Section: Section 6.4.4

Display Format: Decimal

Settings:

In Torque mode, this parameter is used to set the maximum analog torque command based on
the maximum input voltage (10V).

In Position (Pt, Pr) and Speed mode, this parameter is used to set the maximum analog torque
limit based on the maximum input voltage (10V).

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 Value x Setting value of P1-41 /10

Timing Chart of Torque Control Mode
T4 (P1-14) —
Internal speed T3 (P1-13) |-
command
T2 (P1-12) —

External analog
voltage or zero (0)

— T1

|

4________
4_______________
4_-_-._-_-._ (R

TCMO E OFF ON OFF ON
External I/O signal TCM1 v OFF | ON
SON | ON

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-A2 series servo drives also provide many dual and multiple

modes for the users to select.

1) Speed / Position mode selection: Pt-S, Pr-S, Pt-Pr
2) Speed/ Torque mode selection: S-T
3) Torque / Position mode selection: Pt-T, Pr-T
4) Position / Speed multiple mode selection: Pt-Pr-S
5) Position / Torque multiple mode selection: Pt-Pr-T
Mode Name Code Description
Pt-S 06  Either Pt or S control mode can be selected via the Digital Inputs (DI)
Pt-T 07  Either Pt or T control mode can be selected via the Digital Inputs (DI)
Pr-S 08 Either Pror S control mode can be selected via the Digital Inputs (DI)
Dual Mode Pr-T 09  Either Pror T control mode can be selected via the Digital Inputs (DI)
S-T OA  Either S or T control mode can be selected via the Digital Inputs (DI)
Pt-Pr oD I(EDitII’)ler Pt or Pr control mode can be selected via the Digital Inputs
PL-Pr-S OE Either Pt or Pr or S control mode can be selected via the Digital
Inputs (DI).
Multiple Mode
Either Pt or Pr or T control mode can be selected via the Digital
Pt-Pr-T OF
Inputs (DI).

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 (SPDO~1 or TCMO0~1). In position mode, we recommend that the users can use Pt mode to input

pulse to reduce the use of DI inputs (POS0~5).

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.

6-44

6.5.1 Speed / Position Control Mode Selection

Pt-S Mode / Pr-S Mode:

The command source of Pt-S mode is from external input pulse. The command source of Pr-S mode is
from internal parameters (P6-00 to P7-27). 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 selection will be more complicated when the position of Pr-S mode and speed command are

both selected through DI signal.
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The timing chart of speed / position control mode selection is shown as the figure below:
CTRG

S B

| S-P
POS0-2 NOT CARE POSO0-2 VALID ><_P0OS0-2 NOT CARE
SPDO-1VALID > SPD0~1NOT CARE | spPpo-1vALID
Speed control mode Position control mode Speed control mode

Figure 1.: Speed/ Position Control Mode Selection
In speed mode (when S-P is ON), speed command is selected by SPD0O~1 and CTRG is disabled at this
time. When switching to the position mode (when S-P is OFF), the position command is not determined
(it needs to wait that CTRG is on the rising edge), so the motor stop running. Once CTRG is on the
rising edge, position command will be selected according to POS0~5 and the motor will immediately

move to the determined position. After S-P is ON, it will immediately return to speed mode.

For the relationship between DI signal and selected command in each mode, please refer to the

introduction of single mode.

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 |
NOT CARE SPDO-1 VALID > NOTCARE
TCM0-1VALID > NOT CARE TCMO-1 VALID
Torque control mode Speed control mode Torque control mode

Figure 2. : Speed / Torque Control Mode Selection

In torque mode (when S-T is ON), torque command is selected by TCMO0~1. 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.
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6.5.3 Torque / Position Control Mode Selection

Pt-T Mode / Pr-T Mode:

The command source of Pt-T mode is from external input pulse. The command source of Pr-T mode is
from internal parameters (P6-00 to P7-27). The torque command can be the external input pulse or
internal parameters (P1-12 to P1-14). The torque and position mode switching is controlled by T-P
signal. The selection will be more complicated when the position of Pr-T mode and torque command are
both selected through DI signal.

The timing chart of speed / position control mode selection is shown as the figure below:
CTRG

N N

| T-P

POS0-2 NOT CARE > | P0OS0-2 VALID ><_P0S0-2 NOT CARE

TCMO-1 VALID TCMO~1 NOT CARE TCMO-1 VALID

Torque control mode Position control mode Torque control mode

Figure 3. : Torque / Position Control Mode Selection
In torque mode (when T-P is ON), torque command is selected by TCM0~1 and CTRG is disabled at
this time. When switching to the position mode (when T-P is OFF), the position command is not
determined (it needs to wait that CTRG is on the rising edge), so the motor stop running. Once CTRG is
on the rising edge, position command will be selected according to POS0~5 and the motor will

immediately move to the determined position. After T-P is ON, it will immediately return to torque mode.

For the relationship between DI signal and selected command in each mode, please refer to the

introduction of single 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 Settings in parameter P1-02 is setto 1

Settings in parameter P1-02 is setto 0

SPDO0~1 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 (Pt and Pr 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
TCMO0~1 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 setto 1

Settings in parameter P1-02 is setto 0

TCMO~1 INVALID ><_TCMO0~1 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-A2
series servo drives provide a built-in regenerative resistor and the users also can connect to external

regenerative resistor if more regenerative capacity is needed.

The following table 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

Regenerative Power
processed by built-in
regenerative resistor (Watt

Min. Allowable
) «1 Resistance (Ohm)

Servo Drive Resistance (Ohm)  Capacity (Watt)
(kW) (parameter P1-52) (parameter P1-53)

0.2 - - 50 30
0.4 - - 40 30
0.75 40 60 30 20
1.0 40 60 30 20
1.5 40 60 30 20
2.0 20 100 60 10
3.0 20 100 60 10

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. Make sure that the settings of resistance (parameter P1-52) and capacity (parameter P1-53) is set

correctly.

2. 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.

3. Ingeneral, 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 (Built-in Regenerative Resistor Specifications). We ignore the
dissipative power of IGBT (Insulated Gate Bipolar Transistor) 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.

Rotor Inertia | R€generative power from Ll rggg?ir];ative
Servo Drive (kW) Servo Motor 5 empty load 3000r/min to poL
J (kg.m") stop Eo (joule) capacitance Ec
(joule)
0.2 ECMA-C10602[ ][] 0.177 0.87 4
ECMA-C10604[ ][] 0.277 1.37
0.4 8
Low ECMA-C10804[ ][] 0.68 3.36
Inertia | 75 | ECMA-C10807[ ] 1.13 5.59 14
1.0 ECMA-C11010[][] 2.65 13.1 18
2.0 ECMA-C11020[][] 4.45 22.0 21
0.4 ECMA-E11305[_ || 8.17 40.40 8
1.0 ECMA-E11310[_J] 8.41 41.59 18
. 1.5 ECMA-E11315[_ ][] 11.18 55.28 18
Medium
Inertia ECMA-E11320[_J] 14.59 72.15
2.0 21
ECMA-E11820[ || 34.68 171.50
3.0 ECMA-F11830[ ][] 54.95 217.73 28
0.4 ECMA-G11303[ ][] 8.17 40.40 8
High
Inertia 0.75 | ECMA-G11306[ ]| 8.41 41.59 14
1.0 ECMA-G11309[ ][] 11.18 55.29 18
Eo = J x wr’/182 (joule) , Wr : r/min
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If the load inertia is N x motor inertia, the regenerative power will be (N+1) xEO when servo motor
brakes from 3000r/min to 0. Then, the regenerative resistor can dissipate: (N+1) x EO - Ec (joule). If the
time of repeat operation cycle is T sec, then the regenerative power = 2 x (N+1)xEQ - Ec) / T. The

calculating procedure is as follows:

Step Procedure Equation and Setting Method

Set the capacity of regenerative

1 resistor to the maximum

Change the value of P1-53 to maximum

Set the operation cycle T Input by the users
Set motor speed Wr Input by the users or read via P0-02 Drive State Display
Set load/motor inertia ratio N Input by the users or read via P0-02 Drive State Display
5 Calculate the max. regenerative Eo = Jx wr2/182
power Eo
6 Set the regenerative power Ec that Refer to the table above
can be absorbed
Calculate the required _
7 regenerative power capacity 2x(N+1)x Eo—Ec) /T
For example:

If we use 400W servo drive, the time of repeat operation cycle is T = 0.4 sec, max. motor speed is
3000r/min, the load inertia = 7 x motor inertia, then the necessary the power of regenerative resistor =
2x((7+1)x 1.68 - 8)/0.4 = 27.2W. 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-A2 series servo drives 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, ALO0O5 may occur if the temperature is over

high. The following figure 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 6.21 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.
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Motor Rotation Speed

External Load Torque

v

ey Nl

A Motor Output Torque
Reverse Forward | Reverse | Forward
Rotation Rotation Rotation Rotation

External load torque in reverse direction: TL x Wr  TL : External load torque

For the safety, we strongly recommend the users should select the proper resistance value according to
the load.

For example:

When external load torque is a +70% rated torque and rotation speed reaches 3000r/min, 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 runs 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 Or/min to rated speed and decelerate from
rated speed down to Or/min. 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)
and uses built-in regenerative resistor

Motor Capacity 600W ~ 750W  900W  1.0KW 1.5KW 2.0KW 2.0KW  3.0KW
Servo Motor 06 07 09 10 15 20 20 30
ECMAJ[]C 312 137 83
(F100)
24 10
ECMA[ [ E - - - 42 32 11
- (F130) = (F180)
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Allowable frequency when the servo motor run without load (times/min)
and uses built-in regenerative resistor

Motor Capacity 600W \ 750W  900W  1.0KW  1.5KW \ 20KW 2.0KW = 3.0KW
Servo Motor 06 \ 07 09 10 15 \ 20 20 30
ECMAC]IG 42 \ ] 31 ] ] \ ] ] )

When the servo motor runs with load, the allowable frequency 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 Rated speed times
Allowable frequency =

m+1 Operating speed min.
m = load/motor inertia ratio

The users can select the adequate external regenerative resistors according to the allowable frequency

by referring to the table below:

Allowable frequency when the servo motor run without load (times/min)
and uses external regenerative resistor

ECMAL][IC

400W 400W
200W 750W 1.0KW 2.0KW
Recommended (F60) (F80)

Motor Capacity

Regenerative Resistor

Specifications 02 04 04 07 10 20
400W 40Q - 8608 3506 2110 925 562
TKW 20Q - - 8765 5274 2312 1406

Allowable frequency when the servo motor run without load (times/min)
and uses external regenerative resistor

Motor Capacity ECMA[ ][ IC
0.5KW TKW 1.5Kw 2.0KW 2.0KW 3.0KW
Recommended
Regenerative Resistor 05 1.0 15 20 20 30
Specifications
163 68
400W 40Q 291 283 213 -
(F130) (F180)
1KW 20Q 729 708 533 408 171 -
3KW 10Q - - - - - 331

Allowable frequency when the servo motor run without load (times/min)
and uses external regenerative resistor

Motor Capacity ECMAL G
0.3KW 0.6KW 0.9KW
Recommended
Regenerative Resistor 03 06 09
Specifications
400W 40Q 292 283 213
1KW 20Q 729 708 533
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When the regenerative resistor capacity is not enough, the users can connect to multiple the same

capacity regenerative resistors in parallel to increase it.

ImmiINOTE

1) Regarding the selection of regenerative resistor, please refer to the table of regenerative resistor

specifications described in Appendix A.

6.6.4

Analog Monitor

Users can use analog monitor to observe the required analog voltage signals. ASDA-A2 series servo

drives provide two analog channels, they are PIN No. 15 and 16 of CN1 connector. The parameters

relative to analog monitor are shown below.

Relevant parameters:

MON Analog Monitor Output Address: 0006H, 0007H
Default: 01 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: 00 ~ 77

Data Size: 16-bit
Display Format: Hexadecimal
Settings:

This parameter determines the functions of the analog monitor outputs.

\—DX: CH1
Y: CH2

» not used
XY: (X: CH1;Y: CH2)

0: Motor speed (+/-8V / maximum motor speed)

1: Motor torque (+/-8V / maximum torque)

: Pulse command frequency (+8Volts / 4.5Mpps)

: Speed command (+/-8Volts / maximum speed command)
: Torque command (+/-8Volts / maximum torque command)

: V_BUS voltage (+/-8Volts / 450V)

[o2 B¢ B NGO R |}

: Reserved

7: Reserved
Please note: For the setting of analog output voltage proportion, refer to the P1-04 and P1-05.
Example:

P0-03 = 01(CH1 is speed analog output)
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Motor speed = (Max. motor speed x V1/8) x P1-04/100, when the output voltage value of CH1 is
V1.

AOUT [Pulse Output Polarity Setting Address: 0106H, 0107H
Default: 0 Related Section: Section 3.3.3
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 13

Data Size: 16-bit
Display Format: Hexadecimal

Settings:

—

» not used

This parameter is used to determine the polarity of analog monitor outputs and position pulse
outputs. The analog monitor outputs can be configured with different polarity individually, but the
position pulse outputs have to be each with the same polarity.

A: Analog monitor outputs polarity
0: MON1(+), MON2(+)
1: MON1(+), MON2(-)
2: MON1(-), MON2(+)
3: MON1(-), MON2(-)

B: Position pulse outputs polarity
0: Forward output

1: Reverse output

MON1 [Analog Monitor Output Proportion 1 (CH1) Address: 0108H, 0109H

Default: 100 Related Section: Section 6.4.4
Applicable Control Mode: ALL

Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal
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m MON2 (Analog Monitor Output Proportion 2 (CH2) Address: 010AH, 010BH

Default: 100 Related Section: Section 6.4.4
Applicable Control Mode: ALL

Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

m DOF1 Analog Monitor Output Drift Adjustment (CH1) Address: 0428H, 0429H

Default: Factory setting Related Section: Section 6.4.4
Applicable Control Mode: ALL

Unit: mV

Range: -800 ~ 800

Data Size: 16-bit

Display Format: Decimal

Settings:

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m DOF2 Analog Monitor Output Drift Adjustment (CH2) Address: 042AH, 042BH

Default: Factory setting Related Section: Section 6.4.4
Applicable Control Mode: ALL

Unit: mV

Range: -800 ~ 800

Data Size: 16-bit

Display Format: Decimal

Settings:

Please note that when P2-08 is set to 10, the users cannot reset this parameter.
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For example, when the users want to observe the analog voltage signal of channel 1, if the monitor
output setting range is 8V per 325Kpps, then it is needed to change the setting value of parameter P1-
04 (Analog Monitor Output Proportion 1) to 50 (=325Kpps/Max. input frequency). Other related
parameters setting include parameter P0-03 (A=3) and P1-03 (A=0~3, output polarity setting). In
general, when output voltage value of Ch1 is V1, the pulse command frequency is equal to (Max. input
frequency x V1/8) x P1-04/100.

Because there is an offset value of analog monitor output voltage, the zero voltage level of analog
monitor output does not match to the zero point of setting value. We recommend the users can use
Analog Monitor Output Drift Adjustment, DOF1 (parameter P4-20) and DOF2 (parameter P4-21) to
improve this condition. The maximum output voltage range of analog monitor output is £8V. If the output
voltage exceed its limit, it is still limited within the range of £8V. The revolution provided by ASDA-A2

series servo drives is 10bit, approximated to 13mv/LSB.
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6.6.5 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:

ON
SON
(DI Input) OFF OFF
i ON i
BRKR OFF | | oFF
(DO Output) Do Do
— —> le—
MBT1(P1-42) MBT2(P1-43)
/ \ ZSPD(P1-38)
Motor Speed

BRKR output timing explanation:

1. 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 and the motor speed is still higher
than the setting value of P1-38.

2. When Servo Off (when DI SON is not activated), the BRKR output goes Off (electromagnetic
brake is locked) if the delay time set by P1-43 is not reached and the motor speed is still lower

than the setting value of P1-38.
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Electromagnetic Brake Wiring Diagram

Servo Drive
When emergency stop signal Servo Motor

DOX: (DOX+, DOX-) is activated, this circuit breaker
X=12.3.45 will be enabled.
DO1:( 7, 6) Do not connect
DO2:( 5, 4) VDD-COM+
DO3:( 3, 2)
DO4:( 1, 26)
DO5: (28, 27) T Brake 1 (Blue)

pox+ |1 Brake

Relay — VDD
DOX- TDCZ4V for Brake
Q I DC24V
Ensure the polarity (+, -)
of Diode is correct or it

may damage the drive.

Brake 2 (Brown)

I=mPNOTE

1) Please refer to Chapter 3 Connections and Wiring for more wiring information.

2) The BRKR signal is used to control the brake operation. The VDD DC24V power supply of the
servo drive can be used to power the relay coil (Relay). When BRKR signal is ON, the motor
brake will be activated.

3) Please note that the coil of brake has no polarity.

4)  The power supply for brake is DC24V. Never use it for VDD, the +24V source voltage.
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The timing charts of control circuit power and main circuit power:

L1, L2
Control Circuit
Power |

5V
Control Circuit
Power

R,S, T
Main Circuit
Power

READY

BUS Voltage |

SERVO
READY

SERVO ON
(DI Input)

<«— 1 msec (min)+ Response Filter Time of Digital Input (P2-09)

SERVO ON
(DO Output) .

Input available

Position \ Speed \
Torque Command
Input
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Chapter 7 Motion Control Function

7.1 Available Motion Control Functions

ASDA-A2 series provides the following motion control functions:
1) Pr mode for single-axis motion control

2) CAPTURE / COMPARE functions

3) Electronic CAM (E-CAM) function

7.2 Servo Drive Information

The information of the servo drive includes: 1. Servo Parameters; 2. Monitor Variables; 3. Data Array

Please refer to the following table below.

Servo Parameters Monitor Variables

Operation mode, important data and
conditions of the servo drive, such as
position/speed/torque control modes,
position/speed loop gain, etc.

Real-time status of the servo drive or motor,
such as motor position, motor speed and
current settings, etc.

Usage

Set P0-02 directly to enter into monitor mode
and specify the monitor status. The monitor
status depends on the setting value of P0-02.
Press MODE key on the keypad is to enter into
monitor mode directly. For the operation of the
digital keypad, please refer to Chapter 4.

LED Display: display PX-XX on the
display. Press the SET key to display
Display Method | the setting value of parameters. For
the operation of the digital keypad,
please refer to Chapter 4.

Able to read and write (depends on
the settings of parameters)

16-bit or 32-bit (depends on the
settings of parameters)

Access Method Read only

Data Length 32-bit integer

® Monitoring is accomplished through USB
(upon PC software)

Support MODBUS/CANopen/USB e Do not support MODBUS/CANopen Read &

Communication | Read & Write, each parameter Write directly unless the users use mapping
occupy two MODBUS addresses. function to monitor the specified monitor
variable via the corresponding system
parameters.

Mapping P0-25 ~ P0-32, total 8 parameters P0-09 ~ P0-13, total 5 parameters
Parameters (Determined by P0-35 ~ P0-42) (Determined by P0-17 ~ P0-21)

In monitor mode, the users can press UP or
DOWN arrow key to change the monitor
variables in common use (code 0 ~ 26).

Please note that not all monitor variables can
be displayed (total 150 kinds of monitor
variables).

Remark -

Revision June, 2009 7-1



Chapter 7 Motion Control Function | ASDA-A2 Series

7.2.1 Monitor Variables

Please refer to the following table for the explanation of monitor variables:

Item Explanation

Variable Each monitor variable has one corresponding code. The parameter P0-02 is used to
Code set this code and monitor the monitor variable.

Format Each monitor variable is saved in 32-bit (long integer) in the servo drive.

There are two types of monitor variables, basic variable and extension variable:

1. Basic variable: Enter into monitor mode by pressing MODE key on the digital
keypad. In monitor mode, press arrow keys to find the available
monitor variables (P0-02=0~26).

Extension variable: Other variables are called extension variables except basic
variables (P0-02=27~127).

There are two kinds of methods for monitoring the monitor variables, one is through

LED display of the digital keypad and the other is via mapping parameters:

1. LED display of digital keypad: Monitor the monitor variables through the LED
display of the digital keypad directly.

2. Mapping parameters: The settings of monitor variables will be reflected on the
setting value of the parameters. The users can know the settings of monitor
variables through the corresponding parameters.

1. Press [MODE]| key to switch to monitor mode and then press [UPJDOWN] arrow

keys to select the desired monitor variables.
Display 2. Set P0-02 directly and then display the settings of the desired monitor variables.

Press SHIFT| key to switch high/low byte display;
Press key to switch decimal/hexadecimal display.

1. The parameters which support mapping function includes: P0-09 ~ P0-13. (Please
refer to section 8.3 “Detailed Parameter Listings” of Chapter 8.

2. Using mapping parameters and read & write monitor variables through
communication.

Mapping 3. The setting values of P0-09 ~ P0-13 (Status Monitor 1 ~ 5) are the content of basic
Function variables (17h,18h,19h,1Ah). When the users want to monitor P0-09, P0-17 must
be set first to read the status value (see P0-02). When reading the drive status
through Modbus communication, the system will read the monitor status which
specified by P0-17. When reading the drive status through the keypad, if P0-02 is
set to 23, VAR-1 will quickly show for about two seconds and then the value of PO-
09 will display on the display.

Type

Monitor
Method

Attribute of monitor variables:

Attribute Explanation

Basic variable. The monitor variables which can be scrolled through by pressing

(eys.

Decimal place display.
indicates one decimal place, indicates two decimal place.

Deg Decimal display only. When pressing key on the keypad, the system can not
switch to hexadecimal display.

Hexadecimal display only. When pressing key on the keypad, the system can not

switch to decimal display.
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Code Mom’f_&,:ri\()i:fble / Explanation
(882) F:SS?EK position Motor feedback — current position. Unit is user unit, PUU.
Position command — current position. Unit is user unit, PUU.
Pt mode: it indicates the pulse command received by the servo
001 Position command drive tind Pu v Y
(01h) | (PUU) '
Pr mode: it indicates the absolute position command.
It is equal to the pulse number sent by the host (external) controller.
002 . Position error counts between position command pulse and
(02ny | Positionerror PUU B | focip- i uise. Unitis user unit, PUUL
(8g2) F;uelgg)a ék position Motor feedback — current position. Unit is encoder unit, pulse.
004 Position command Position command — current position. Unit is encoder unit, pulse.
(04h) | (pulse) It is also the position command after electronic gear ratio is set.
005 . Position error counts between position command pulse and
Position error (pulse) [£]
(05h) P feedback pulse. Unit is encoder unit, pulse.
006 Input frequency of Input frequency of pulse command received by the servo drive.
(06h) | pulse command [& Unit is Kpps. Applicable for Pt and Pr mode.
007 Feedback speed Actual motor speed. Unit is 0.1r/min.
(07h) | & Deg The low-pass filter function is used so the value is more stable.
008 Speed input command
(08h) (Analog) Analog speed input command. Unit is 0.01Volt.
B Dec
009 Speed command Integrated speed input command. Unit is 1r/min. .
p
(09h) | (Integrated) B The command source may be from analog command / internal
parameter / position loop.
010 Torque command
(OA) (Analog) Analog torque input command. Unit is 0.01Volt.
B Deg
. o o
011 Torque command Integrated torque input command. Unit is Percent (%). .
(0Bh) | (Integrated) E The command source may be from analog command / internal
parameter / position loop.
(82:31) Average load [g] Average load output by the servo drive. Unit is Percent (%).
(gé:;) Peak load [g] Peak load output by the servo drive. Unit is Percent (%) -
014 L e -
(OEh) DC Bus voltage [g Main circuit voltage after rectification. Unit is Volt.
015 Ratio of load inertia to
(OFh) motor inertia Ratio of load inertia to motor inertia. Unit is 0.1times.
E Deg
(?gﬁ) IGBT temperature E IGBT temperature. Unit is °C.
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Monitor Variable /

Code Attribute Explanation
Resonance frequency of the mechanical system.
There are two groups of resonance frequency: F1 and F2
When reading the drive status through the keypad, pressing SHIFT
017 Resonance frequency | key can switch the display of F1 and F2.
(11h) | [ F2: no decimal point; F1: display one decimal point
When reading the drive status through the communication,
Low 16-bit (Low Byte) will display frequency F2
High 16-bit (High Byte) will display frequency F1
Absolute pulse number | Absolute pulse number relative to encoder (use Z phase as home).
018 relative to encoder The value of Z phase home point is 0, and it can be the value from -
(12h) | (use Z phase as 5000 to +5000 pulses. When the value is higher, the deviation pulse
home)% Dec number is higher too.
019 Mapping parameter Display the content of parameter P0-25 (mapping target is specified
(13h) | #1 by parameter P0-35).
020 Mapping parameter Display the content of parameter P0-26 (mapping target is specified
(14h) | #2 by parameter P0-36).
021 Mapping parameter Display the content of parameter P0-27 (mapping target is specified
(15h) | #3 by parameter P0-37).
022 Mapping parameter Display the content of parameter P0-28 (mapping target is specified
(16h) | #4 by parameter P0-38).
023 . Display the content of parameter P0-09 (the monitor status is
(17h) Status monitor #1 & specified by parameter P0-17).
024 , Display the content of parameter PO-10 (the monitor status is
(18h) | Statusmonitor #28 | 0 el b parameter P0-18).
025 , Display the content of parameter PO-11 (the monitor status is
(19h) Status monitor #3 & specified by parameter P0O-19).
026 . Display the content of parameter P0O-12 (the monitor status is
(1Ah) Status monitor #4 8 specified by parameter P0-20).
Integrated DI status. Each bit corresponds to one channel of digital
039 | Dl status (Integrated) Input. . o
(27h) The command source may be from DI signal or communication
control (upon software). P3-06 can determine how digital inputs
accept commands.
040 | DO status (Hardware) | Actual DO output status. Each bit corresponds to one channel of
(28h) | (A% digital output.
041 . The drive status will display via P0-46. Please refer to P0O-46 for
Drive Status -
(29h) explanation.
The latest captured data by using Capture function.
043 Capture data i P _yu,l g L-apiure fncl .
(2Bh) Note: Using Capture function is able to capture many positions.
(ggﬁ) Auxiliary encoder CNT | Pulse counts input by auxiliary encoder (CN5).
049 .
(31h) Pulse command CNT Pulse counts input by pulse command (CN1).
050 Speed command Integrated speed input command. Unit is 0.1r/min.
(32h) (Integrated) The command source may be from analog command / internal

parameter / position loop.
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Monitor Variable / .
Code Attribute Explanation
051 Feedback speed
(33h) (Instant) Actual motor speed. Unit is 0.1r/min.
052 (Fgﬁg:))ack speed Actual motor speed. Unit is 0.1r/min.
34h - ' ion i
(34h) (The low-pass filter function is used.)
053 Torque command Integrated torque command. Unit is 0.1Percent (%).
(Integrated) The command source may be from analog command / internal
(35h)
parameter / speed loop.
054 Feedback Torque -
Actual motor torque. Unit is 0.1Percent (%).
(36h) u qu it i (%)
Feedback current
(g?ﬁ) Actual motor current. Unitis 0.01ampere (Amp).
056 DC Bus voltage L S .
(38h) Dec Main circuit voltage after rectification. Unit is 0.1Volt.
059 Eu(l;s,fh;‘ l:nrr;t;?erroéxis The accumulated pulse number of master axis of electronic cam.
(3Bh) (Accumulated) Please refer to P5-86.
060 Eucl:s:“;lwumber of . The incremental pulse number of master axis of electronic cam
- master axis
(3Ch) (Incremental) every 1msec.
Lead command of E-CAM master axis which is used to decide the
engage condition.
1. Before the electronic gear is engaged:
061 | Pulse number of Lead d is determined by P5-87 or P5-92. The electroni
E-CAM master axis ead command is determined by P5-87 or P5-92. The electronic
(3Dh) (lead command) cam is engaged when the setting value is 0.
2. After the electronic gear is engaged:
Lead command is determined by P5-89. The electronic cam is
disengaged when the setting value is 0.
Shaft position of electronic cam, the input of E-CAM table.
062 Unit: It is the same as the pulse number of master axis. After
(3Eh) E-CAM shaft position receiving the pulse number P of master axis, the shaft of E-CAM will
rotate M cycles. It indicates that there are M cycles of the E-CAM
table (P5-83=M, P5-84=P).
063 E-CAM slave axis Slave axis position of electronic cam, the output of E-CAM table.
(3Fh) | position Unit: It is the data unit of E-CAM table.
064 End register of Pr In Pr mode, it is the end of the position command (Cmd_E).
(40h) | command.
065 Output register of Pr In Pr mode, it is the accumulated outputs of position command.
(41h) | command.
067 Target speed of Pr It is target speed of Pr path command. Unit is PPS (Pulse Per
(43h) | command. Second).
068 Input data of S-curve filter which is used to create the effect of S-
(44h) S-curve filter (Input) curve filter. In Pr mode, it is effective for both E-CAM and internal
speed command.
069 Output data of S-curve filter which is used to create the effect of S-
(45h) S-curve filter (Output) | curve filter. In Pr mode, it is effective for both E-CAM and internal
speed command.
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Monitor Variable /

Code Attribute Explanation
076 Speed command of Pr In Pr mode, it is the terraced _speed curve drawn up accordlpg to
(4Ch) | mode target speed / accel & decel time / position move (before using S-
curve filter). Unit is PPS (Pulse Per Second).
081 CAPTURE SYNC When CAPTURE SYNC AXIS is enabled, it is the received pulses
(51h) AXIS - Pulse input between two capture operation and it can be used to measure the
increment actual mark distance.
When CAPTURE SYNC AXIS is enabled, it is the accumulated
084 X)A(\ETEJRSEY[S\]\((;Ngror errors between actual output pulse and target pulse. After the
(54h) | b synchronization operation is completed, this value will be near to
pulse number zero (0).
Includes 2 versions: DSP and CPLD
When reading the firmware version through the keypad, pressing
SHIFT key can switch the version display of DSP and CPLD.
096 Firmware version of DSP: no decimal place; CPLD: it will display one decimal place.
(60h) | servo drive [ISe When reading the firmware version through the communication
(using mapping parameters):
Low 16-bit (Low Byte) will display DSP firmware version.
High 16-bit (High Byte) will display CPLD firmware version.
098 . It is regarded as the refresh time of digital inputs and outputs.
PLC scan time
(62h) Unit is 0.5msec.
((158?1) Data array capacity Display the capacity of data array. Unit is DWORD (32-bit).
111 Servo fault code Display servo fault code. But it only displays the servo drive fault
(6Fh) code. The fault code for motion control will not be displayed.
112 CANopen SYNC time | Display the time when the servo drive receives SYNC signal
(70h) (Low-pass filter is not | (TimeStamp).
used) Unit is usec.
CANopen SYNC time Display the time when the servo drive receives SYNC signal and
(;1 2) (Low-pass filter is low-pass filter is used.
used) Unit is usec.
When CANopen communication is enabled, display the timing
114 CANopen SYNC correction value which is synchronized with the host (external)
(72h) | timing correction controller.
Unit is usec.
123 Kevoad monitor value When reading the monitor value through the keypad, it is used to
(7Bh) yp read the monitor value displayed on the keypad.
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ASDA-A2 series provides many motion control functions, such as Capture, Compare and E-CAM.

However, additional memory spaces become necessary when using these functions. Therefore, ASDA-

A2 series reserves one block of internal consecutive memory space, data array for saving the data of

Capture, Compare and E-CAM functions. Please refer to the following table for the introduction of data

array.

Data Array

® Save Capture data.

® Save Compare value.

® Save E-CAM table.

Usage Note:

The data array is user-defined and the system will not partition off the data

array for Capture, Compare and E-CAM function respectively. Therefore, the

memory blocks of the data array may be overlapped.

Please pay close attention when defining the data array.

®  32-bit integer x 800 numbers of data (the data address when reading
and writing data array is determined by P5-10).

Array Size ® Each data should have a corresponding address. This address should

be specified when reading and writing data array.

®  The address is within the range of 0 ~ 799.

® Set P2-08 to 30 first and set to 35 next. Then, the content of the data

R 5 N array will be saved in EEPROM when power is off.
etain Data when
power is off ® Please save data when Servo Off.

®  After re-power the servo drive, the content of the data array will be

written automatically.
Relevant Parameters | ®  Perform read and write operation through P5-10 ~ P5-13.

The content of the data array can not be read and written via external commands. It only can be read

and written through the settings of P5-10 ~ P5-13. Please refer to the following table for explanation:

Relevant Parameters for Data Array

Parameter Name

Explanation

P5-10 | 35 pits)

Data Amount (N x This parameter is used to set the data amount of data array (N x

32 bits). N is the capacity of the data array (Read only).

P5-11 Address

Read / Write

This parameter is used to set the data address when reading and
writing data array.

P12 Biock 1

Read / Write Data

When reading data through the keypad: Read the content specified
by P5-11. After read operation is completed, the address of P5-11
will not change.

When writing data through the keypad: Write the content specified
by P5-11. After write operation is completed, the address of P5-11
will increase 1 automatically.

When reading data through the communication: Read the content
specified by P5-11. After read operation is completed, the address
of P5-11 will increase 1 automatically.

When writing data through the communication: Write the content
specified by P5-11. After write operation is completed, the address
of P5-11 will increase 1 automatically.
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Relevant Parameters for Data Array

Block 2

Parameter Name Explanation
When reading data through the keypad: Read the content specified
by P5-11. After read operation is completed, the address of P5-11
will increase 1 automatically.
When writing data through the keypad: This parameter can not be
written through the keypad.
P5-13 Read / Write Data

of P5-11 will increase 1 automatically.

of P5-11 will increase 1 automatically.

When reading data through the communication: Read the content
specified by P5-11. After read operation is completed, the address

When writing data through the communication: Write the content
specified by P5-11. After write operation is completed, the address

In brief, the users need to set the desired read & write address by using P5-11 and then read and write
the data through P5-12 or P5-13.

For example, suppose that the users want to write three consecutive numbers of data (100th, 200th,

300th), and save them into the address 11, 12, 13 of data array, the operation steps are described as

follows:

1. When writing data through the keypad: Use P5-12 because P5-13 does not provide this function.

1) Set first address:

Set P5-11=11 (the first address)

2) Write data:

Set P5-12=100. (This is the first written data, 100th data and it will be saved in address 11, i.e. P5-

11. After write operation is completed, the address of P5-11 will increase 1 automatically, i.e.
address 12.)

Set P5-12=200 (This is the secondary written data, 200th data and it will be saved in address 12,

i.e. P5-11. After write operation is completed, the address of P5-11 will increase 1 automatically, i.e.

address 13.)

Set P5-12=300 (This is the third written data, 300th data and it will be saved in address 13, i.e. P5-

11. After write operation is completed, the address of P5-11 will increase 1 automatically, i.e.
address 14.)

Then, the users can read the address 11, 12, and 13 and check the written values.

2. When reading data through the keypad: Use P5-13 to read consecutive data.

1) Set first address:

Set P5-11=11 (the first address)

2) Read data:

When display shows P5-13:

Press SET key at the first time, the display will show the 100th data saved in address 11. Pressing
MODE key can exit P5-13.
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Press SET key at the second time, the display will show the 200th data saved in address 12.

Pressing MODE key can exit P5-13.

Press SET key at the first time, the display will show the 300th data saved in address 13. Pressing

MODE key can exit P5-13.

Please note that when use P5-13 to read data every time, the address of P5-11 will increase 1

automatically so using P5-13 can read the consecutive data. However, if the users use P5-12 to

read the data, the address of P5-11 will remain the same, so using P5-12 can not read the

consecutive data.

The operation steps for reading or writing data through the communication are similar to the steps when

using keypad. The functions of P5-12 and P5-13 are also the same. For example, suppose that the

users want to write 6 consecutive data (100th, 200th, 300th, 400th, 500th, 600th data) through Modbus

communication continuously, set the communication command by referring to the table below.

Communication command: write data intro data array

Starting P5-11 P5-12
No. | Command Data Data . .
) Add Amount Low High Low High
ress Byte Byte Byte Byte
6 11 0 100 0
1 0x10 P5-11 Word
(Word) First Address First Data
6 13 0 300 0
2 0x10 P5-11 Word
(Word) | Tpird Address Third Data
5 15 0 500 0
3 0x10 P5-11 Word
(Word) Fifth Address Fifth Data

P5-13
Low High
Byte Byte
200 0

Second Data

400 0
Fourth Data

600 0
Sixth Data

Please check if the above written data is correct when reading the data of data array. The users can use

Modbus communication command 0x06(write one data) to set P5-11 and write the desired read data.

For the settings of the communication command, please refer to the table below.

Communication command: read data from data array

Starting Data
Address

4 0x06 P5-11 11

No. Command Written Data
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Then, read the data of the specified address by using communication command 0x03. Please refer to

the table below to set communication command.

5

6

7

No.

Communication command:
Read data array

Starting
Command Data Aaeo‘tjn t
Address
0x03 P5-11 6 (Word)
0x03 P5-11 6 (Word)
0x03 P5-11 6 (Word)

P5-11

Low High
Byte Byte

11 0
Read Address
13 0
Read Address
15 0

Read Address

Response Data

P5-12
Low High
Byte Byte
100 0

Data of address
11

300 0

Data of address
13

500 0

Data of address
15

P5-13

Low High
Byte Byte

200 0

Data of address
12

400 0

Data of address
14

600 0

Data of address
16
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Motion axis is a counter within the servo drive which is used to count the data of absolute position (32-bit

integer). The available motion axes are introduced in the following table.

Read (R) /

Axis Name Description Write (W) Attribute
1. Motor encoder It indicates the motor absolute feedback position and R Substantial
axis (P5-16) the user unit is PUU. axis
. It is the pulse counts of the auxiliary encoder (linear .
2. Auxiliary encoder ; . Substantial
axis (P5-17) scale) input by CN5. The pulse type is AB phase R/W axis
pulse only.
It is the pulse counts of the host (external) controller .
3. Pullse command input from CN1. The pulse type can be defined by P1- R/W Substgntlal
axis (P5-18) 00 axis
It is the motion axis which is used to enable Capture
_ function. The command source could be from motor
4. Capture axis encoder axis, auxiliary encoder axis and pulse RIW Outout axis
(P5-37) command axis. Position offset exists between output P
axis and substantial axis. After the first point is
captured, the axis position can be defined again.
It is the motion axis which is used to enable Compare
; function. The command source could be from auxiliary
5. Compare axis
P encoder axis, pulse command axis and Capture axis. R/W Output axis
(P5-57) Position offset exists between output axis and
substantial axis.
It is the master axis of electronic cam. The command
6. E-CAM master source could be from auxiliary encoder axis, pulse
axis command axis, Capture axis and Pr command axis. R/W Output axis
(P5-86) Position offset exists between output axis and
substantial axis.
7. Prcommand axis | Command position defined by Pr path. R Supp:)zls’flonal
8. Internal time axis | Internal timer. The value will increase 1 every 1msec. R Suppao)zguonal
The function is similar to Capture axis (P5-37). But, it
9. CAP SYNC AXxIs | Will correct the offset value of this SYNC axis (P5-78) Suppositional
' when capture operation is activated every two times. R/W ppaxis
(PS-77) (This function is available only in firmware version
V1.009 and later models).
Please note:

1. Substantial axis: Position value is obtained from the actual terminal signal counts.
2. Output axis: It is the axis output by the substantial axis. The value will be not the same as the source of
substantial axis, but the increasing value will be the same as the increasing value of substantial axis.

3. Suppositional axis: It is the axis generated by the servo firmware, e.g. Pr command axis. It is unable to
command in real time so it could not be the command axis for Capture and Compare function. But it
could be regarded as the command source of the master axis of electronic cam.
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7.4 Pr Mode Introduction

Pr mode could be composed of one position command or multiple position commands, and triggered by DI

signal, CTRG. DI signals, POS0 ~ POS5 are used to specify the desired trigger position.

In Pr mode, electronic cam (E-CAM) is provided. The users can enable electronic cam function by Pr
command. After the electronic cam is disengaged, the system can command the motor to return to the

specified position as well.

7.5 Pr mode Comparison

Position settings

Command Type

Old Pr mode

8 position settings

Position command

Pr mode of ASDA-A2

64 position settings

Position / Constant speed command

Program jump mode, parameter write-in
mode, etc. are available.

®  Either Absolute command or ®  Absolute command / Incremental
Incremental command command can be set individually.
Parameters for
Position ® Accel / Decel time x 1 ® Accel / Decel time x 16
Commands ® Motion speed X8 ® Motion speed X 16
® Delay time X8 ® Delay time x 16

Command Trigger

It is enabled when DO signal, ZSPD

It can be enabled at any time. The users can
specify the command connection method (in

Timing is On. order / interrupt/ overlap).
® Use DI signals: CTRG + POSn
. . ) ® Event trigger function: DI signals EV1 ~
Trigger Method ~ @  Use Dl signals: CTRG + POSn 4 + CAP_OK
® P5-07 (Trigger Position Command)
®  Accel /Decel S-.curve . ® Accel /Decel S-curve
Position (When S-curve function (P1-36) is

Command Profile

disabled, the acceleration and
deceleration function are also
disable.)

(When S-curve function (P1-36) is disabled,
the acceleration and deceleration function
can be enabled still.)

Format ® Rotation or Pulse ®  32-bit data (user unit)
® Execute homing function automatically
i ) when power is applied to the servo
® Extecut(i_holrlmn%functlon _ drive (Servo On at the first time)
automatically when power is ,
_ _ applied to the servo drive ® Use Disignal, SHOM
Homing Function (Servo On at the first time) ® When Pr path is set to 0, it is homing
®  Use DI signal, SHOM mode. The users also can use DI
9 signal, CTRG to trigger Pr path 0.
® After homing operation is completed, it

Software Limit
Function

No. This function is not provided.

can execute the specified Pr path.

Yes. This function is provided.
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7.6 Position Command Unit of Pr Mode

The position command unit of Pr mode is presented by PUU(Pulse of User Unit). It also indicates the ratio of

position command unit of host (external) controller to internal position command unit of servo drive, i.e.

electronic gear ratio of servo drive.

1) Position command unit of servo drive (pulse): encoder unit, 1280000pulses per revolution (pulse/rev).

2) User unit (PUU): unit of host (external) controller. If the pulse number per revolution is P pulses

(PUUlrev), then the electronic gear ratio should be set to:

GEAR_NUM(P1-44) / GEAR_DEN(P1-45) = 1280000 / P

7.7 Registers of Pr Mode

1) Position registers of Pr mode: They are indicates as user unit, PUU.

2) Command register (Monitor variable 064): End register of Pr command, Cmd_E. It indicates the end of

the position command.

3) Position output register (Monitor variable 001): Cmd_O. It indicates the current output absolute position

command.

4) Feedback register (Monitor variable 000): Fb_PUU. It indicates the current motor feedback position.

5) Error register (variable 002): Err_PUU. It indicates the position error counts between position command

pulse and feedback pulse.

6) In Prmode, at any time (no matter during operation or at stop): Err PUU = Cmd_O - Fb_PUU.

The effect from position commands:

DO signal: CMD_OK is OFF

Command When position command is = >When position = > When position
Type given = > command is executing= > command is completed
Cmd_E = command data . .
Absolute (absolute) Cmd_E retain unchanged Cmd_E retain unchanged
Cgfns:]ua)rr:d Cmd_O retain unchanged Cmd_O continuously output | Cmd_O =Cmd_E
DO signal: CMD_OK is OFF DO signal: CMD_OK is ON
C_)md_E+= command data Cmd_E retain unchanged Cmd_E retain unchanged
Incremental (incremental)
position cmd O retain unchanaed Cmd_O continuously output | Cmd_O =Cmd_E
command - 9

DO signal: CMD_OK is ON

Stop command
DI signal, STP

Cmd_E retain unchanged
Cmd_0O continuously output

DO: CMD_OK output retain
unchanged

Cmd_E retain unchanged

Cmd_O stop in accordance
with deceleration curve

Cmd_E retain unchanged
Cmd_O = position at stop
DO signal: CMD_OK is ON
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Command When position command is = >When position = > When position
Type given = > command is executing= > command is completed
Cmd_E retain unchanged Cmd_E continuously output Sg;ﬁai): Z pulse (absolute
Homing Cmd_O retain unchanged Cmd_O continuously output Cmd_O = position at stop

command DO signal: CMD_OK is OFF
DO signal: HOME is OFF

DO signal: CMD_OK is ON
DO signal: HOME is ON

Cmd_E continuously output

Speed Cmd_O continuously output. After speed command is completed, it indicates that the
command speed reaches the setting value and the motor will not stop.

DO signal: CMD_OK is OFF

Enter Pr at the first time ( Servo Off-> Servo On | Cmd_O = Cmd_E = current motor feedback position
or other mode for entering Pr mode)

Note: The incremental position command performs accumulation according to the end of the position
command (Cmd_E). It is irrelevant to current motor position and command timing as well.

7.8 Homing Function of Pr Mode

The homing function determines the homing characteristics of servo motors. The purpose of homing function
is used to connect the position of Z pulse of motor encoder to the internal coordinate of the servo drive. The

coordinate value corresponds to Z pulse can be specified.

After homing operation is completed, the stop position will not locate at the position of Z pulse. This is
because the motor must accelerate to stop when Z pulse is found. Generally, the motor stop position will be
a little ahead of the position of Z pulse. At this time, Z pulse is set correctly so it will not affect the position

precision.

For example, if the coordinate corresponds to Z pulse is set to 100, after homing operation is completed,
Cmd=300. It indicates that the acceleration distance is equal to 300-100=200(PUU). Since Cmd_E=100
(absolute position of Z pulse), if the users want to command the motor to return to the position of Z pulse,

just set absolute position command to 100 or incremental position command to 0.

In Pr mode of ASDA-A2 series, after homing operation, it can execute the specified path and command the

motor to return to the position of Z pulse automatically.

When homing function is executed, the software limit function is disabled.
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7.9 Dl and DO signals of Pr Mode

DI signals:

CTRG, SHOM, STP, POS0 ~ POS5, ORG, PL(CCWL), NL(CWL), EV1~4

DO signals:

CMD_OK, MC_OK, TPOS, ALRM, CAP_OK, CAM_AREA

Timing chart:
DI:CTRG
DO:CMD_OK
\ DLY
Command Output
< —> Positioning completed
DO:TPOS
— CMD_OK and
DO:MC_OK TPOS are both On

Trigger method of Pr command:

There are 64 position settings in Pr mode. Path 0 is homing mode and the others (Path 1 ~ 63) can be user-

defined. For the trigger method of Pr command, please refer to the table below:

Command Source

Standard DI signals:
Method  CTRG + POS0 ~ 5

Explanation

Use DI signals, POS0 ~ 5 to specify the desired trigger path
number, and then use the rising-edge of DI signal, CTRG to
trigger Pr command.

Suitable application: PC or PLC commands the servo drive by
using DI signals

DI signal: Set STP from OFF - ON, and the command will

Special . stop.
DI Is: STP,SHM , . .

Method sighais DI signal: Set SHOM from OFF - ON, and the servo drive will
start to perform homing operation.
DI signals: trigger the command by changing the status of
EV1~4

TFT'ivenetr DI signals: EV1~4 P5-98: Event Rising-edge Trigger Command (OFF > ON)

99 P5-99: Event Falling-edge Trigger Command (ON > OFF)

Suitable application: sensor, preset trigger procedure
Set P5-07 to the desired trigger path number and it will trigger
the dedicated position command immediately.

Software P5-07 P5-07 can be set through the keypad / communication (RS-

Setting 232/485 and CANopen.

Suitable application: PC or PLC commands the servo drive by
using the communication.
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Command Source Explanation

After Capture operation is completed, it will trigger Pr path 50.
This function is enabled by the Bit3 setting of P5-39.

After the electronic cam is disengaged, it will return to Pr mode
and trigger the specified Pr path designated by BA setting of
P5-88.

Trigger the command after
Other Capture operation.

Method  Trigger the command after
E-CAM is disengaged.

7.10 Parameter Settings of Pr Mode

1) Target speed: P5-60 ~ P5-75 (Moving Speed Setting of Position 0 ~ 15), total 16 groups

Bit 15~0 ‘
WO TARGET_SPEED : 0.1 ~ 6000.0(r/min) \

2) Accel / Decel time: P5-20 ~ P5-35 (Accel / Decel Time 0 ~ 15), total 16 parameters
Bit 15~0 |
WO T ACC/T DEC : 1 ~ 65500(msec) \

Note: The acceleration time is used for DO signals, STP/EMS/NL(CWL)/PL(CCWL) when the users want to

stop the motor. The function of P5-07 will refer to this setting when perform stop positioning as well.

3) Delay time: P5-40 ~ P5-55 (Delay Time 0 ~ 15), total 16 groups.
Bit 15~0
WO IDLE : 0 ~ 32767(msec)

4) Path parameters: P5-00 ~ P5-09, P6-00 ~ P6-01, total 12 DWORD.

32 BIT
P5-00 Reserved
P5-01 Reserved (for internal testing, do not use it)
P5-02 Reserved (for internal testing, do not use it)
P5-03 Deceleration Time of Protectin Function
P5-04 Homing Mode
P5-05 1st Speed Setting of High Speed Homing
P5-06 2nd Speed Setting of Low Speed Homing
P5-07 Trigger Position Command (Pr mode only)
P5-08 Forward Software Limit
P5-09 Reverse Software Limit
P6-00 Homing Definition
P6-01 Homing Definition Value (Z pulse position)

7-16 Revision June, 2009



Chapter 7 Motion Control Function | ASDA-A2 Series

5) Path Definition: P6-02 ~ P7-27, (64 BIT), total 63 groups (2N)

Bit 31~28 27 ~24 23~20 19~ 16 15~12 1~8 7~4 3~0
DWO TYPE
DW1 DATA (32 bit)

Each path occupies two parameters. TYPE determines the path type or function. DATA indicates path data

and the others are auxiliary information.

6) Constant Speed Control: TYPE = 1

Bit 31~28 27 ~ 24 23~20 19~ 16 15~12 11~8 7~4 3~0
DWO - - DLY - DEC ACC OPT 1
DW1 DATA (32 bit): Target speed. Unit: Defined by OPT.UNIT

When executing this command, the motor will accelerate or decelerate from current speed (the value does
not necessarily have to be 0.). Once the motor reach the target speed, it indicates that this command is

completed and the motor will continue running in this target speed and will not stop.

OPT:
OPT |
Bit 7 Bit 6 ‘ Bit 5 ‘ Bit 4 ‘
. UNIT  AUTO NS

s When the TYPE is set to 1 ~ 3, it can accept DO signals, STP (Motor Stop), SNL(SCWL, Reverse
Software Limit), SPL(SCCWL, Forward Software Limit).

INS: Interrupt the previous path.
AUTO: When current positioning is completed, the motor moves to the next dedicated path automatically.

UNIT: 0 ~ 1. 0: Unitis 0.1r/min 1: Unit is PPS(Pulse Per Second)

ACC / DEC: 0 ~ F. Accel / Decel time number (4 bits)

ACC / DEC (4) Index P5-20 ~ P5-35

SPD: 0 ~ F. Target speed (4 bits)
SPD (4) Index P5-60 ~ P5-75

DLY: 0 ~ F. Delay time number (4 bits). The digital output of this path activates after the delay time. External

INS is not effective. The delay time number settings correspond with the parameter P5-40 ~ P5-55.

DLY (4) Index P5-40 ~ P5-55
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7) Position Control: (TYPE = 2, Single positioning control. Motor stops when positioning is completed.

TYPE = 3: Auto positioning control. Motor goes to next dedicated path when positioning is completed.)

Bit 31~28 27 ~ 24 23~20 19~ 16 15~12 11~8 7~4 3~0
DWO - - DLY SPD DEC ACC OPT 20r3
DW1 DATA (32 bit): Target position, Unit: Pulse of User Unit

OPT:
OPT
Bit 7 Bit 6 Bit 5 Bit 4
Explanation
CMD OVLP INS

0 0 Absolute position command: Cmd_E = DATA (Note 1)

1 0 Incremental position command: Cmd_E = Cmd_E + DATA (Note 2)

0 1 - - Relative position command: Cmd_E = Current feedback position +

DATA (Note 3)
1 1 Capture position command: Cmd_E = Capture position + DATA
(Note 4)

3% When the TYPE is set to 1 ~ 3, it can accept DO signals, STP (Motor Stop), SNL(SCWL, Reverse
Software Limit), SPL(SCCWL, Forward Software Limit).

INS: Interrupt the previous path.

OVLP: Overlap the next path. This function is not available in speed mode. In position mode, DLY becomes
disabled.

CMD: The calculation method for Cmd_E (End of position command) is described in the notes below:
Note 1: The end of position command is an absolute position command which is equal to DATA directly.

Note 2: The end of the position command is an incremental position command which is equal to the end of

the position command (Cmd_E, monitor variable 40h) plus a designated DATA.

Note 3: The end of the position command is a relative position command which is equal to current feedback

position (monitor variable 00h) plus a designated DATA.

Note 4: The end of the position command is a capture position command which is equal to capture position

(monitor variable 2Bh) plus a designated DATA.

8) Special Function: TYPE = 7. Jump to the dedicated path.

Bit | 31~28 | 27~24 23~20 19~16  15~12 11~8 | 7~4  3~0
DWO - - DLY - FUNC_CODE  OPT 7 -
DW1 PATH_NO (0 ~ 63 )

OPT :
OPT |

Bit 7 Bit 6 ‘ Bit 5 ‘ Bit 4 ‘

] ] | ] NS
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PATH_NO: Dedicated jump path
FUN_CODE: Reserved

DLY: Delay time after jump

9) Special Function: TYPE = 8 - Write the specified parameter to the dedicated path.

Bit 31~28 27 ~ 24 23~20 19 ~ 16 15~ 12 11~8 7~4 ‘ 3~0
DWO - - DLY P_Grp P_ldx OPT 8 -
Dw1 Para_Data

P_Grp, P_Idx: Parameter group and number

DLY: Delay time after writing the parameters

OPT :
OPT
Bit 7 Bit 6 Bit 5 Bit 4
- - AUTO INS

Para_Data: Write data

Please note:

1. For the firmware version V1.013 and earlier models:
If the values of the parameters can be retained when power is off, the new setting values will be written
into EEPROM. Please note that do not frequently write data into EEPROM as doing this may damage
EEPROM.

2. For the firmware version V1.013 and later models:

Even if the values of the parameters can be retained when power is off, the new setting values will not

be written into EEPROM. Do not worry that EEPROM may be damaged.

Note:

Writing the specified parameter to the dedicated path is used for the applications which need On/Off
operation or tuning function. For example, it can be used when using P2-00 for different position
commands). Usually, On/Off operation or tuning function will not be executed for one time only. They are
usually executed for many times repeatedly during the operation of the mechanical system. If the users
write all the data into EEPROM too frequently, it may damage EEPROM. When setting P2-30 to 5, the
data will not retained when power is off. But this is not convenient for the users to use. In order to solve
this problem, ASDA-A2 series adds this function.

3. If the operation of writing parameter to the dedicated path is failed, the fault AL213 ~ AL219 will occur

(see Chapter 11 Troubleshooting). If any fault occurs, the motor will not move to the next dedicated path

automatically when current positioning is completed.
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10) Homing Definition: P6-00 ~ P6-01, (64 bits), total 1 group.

Bit 31~28 27 ~24 23~20 19~ 16 15~12 1~8 7~4 3~0
DWO BOOT - DLY DEC2 DEC1 ACC PATH BOOT
DW1 ORG_DEF (32 bit)

PATH: 0 ~ 3F. Path style (4 bits)
0: Stop mode. Motor stops after homing is completed.
1~63 (01 ~ 3F): Auto mode. Motor goes the dedicated path 1 ~ 63 after homing is completed.
ACC: Acceleration time
DEC1 / DEC2: 1st deceleration time / 2nd deceleration time..
DLY: Delay time
BOOT: Boot mode. Disable or enable homing function when the servo drive is applied to power (power on).
0: Disable homing function
1: Enable homing function (when the servo drive is applied to power, first time Servo On)

ORG_DEF: Homing definition value which is determined by the parameter P6-01. The homing definition

value does not necessarily have to be 0.

A. ASDA-A2 series does not provide the functions that find Z pulse and regard Z pulse as “Home”.

Therefore, it needs to decide if the motor return to Z pulse position when homing operation is completed.

After home sensor or Z pulse is found, the motor must accelerate to stop. Generally, the motor stop position

will be a little ahead of the position of Z pulse.

Speed
Homing operation is executed

-
L

Motor stop position

Return A » Absolute Position Coordinate

to home
home sensor P

or Z pulse CMD_O
ORG DEF “MB_E

Position

Do not return to Z pulse: Set PATH= ()

Return to Z pulse: Set PATH= a non-zero value and set absolute position command=ORG_DEF.
CMD_O : Command Output Position

CMD_E : Command End Position
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B. Position offset values are not defined when performing homing operation. After homing operation, the

position offset values can be set as a dedicated Pr path.

For example, if the users want the motor to move a distance S (relative to home senor or Z pulse), and

defined the position coordinate as P, set Pr path as a non-zero value and set ORG_DEF=P - S.

(P is the absolute position command and S is the incremental position command)

7.10.1 Path Order
1) Each path can set to interrupt the previous path (INS) or overlap the next path (OVLP).

INS OVLP INS OVLP
+— Path 1 —® — Path 2 —®

2) The priority of INS is higher than OVLP.

PATH 1 PATH 2 Path Order Output Note

PATH1 and PATH2 can be speed or position
command

When PATH 2 is a speed command, OVLP

OVLP=0 INS=0 In order DLY 1

OVLP=1 INS=0 Overlap NO DLY function is disabled,

OVLP=0 "
INS=1 Interrupt N/A PATH1 and PATH2 can be speed or position

OVLP=1 command

7.10.2 Pr Path
1) Path In Order

Path 1: AUTO, DLY is set
Speed Path 2: INS is not set
DLY: Delay time is calculated from the time
Path 1  Path 2™ ( y o .
| : when the position command is completed)
DLY 1 Time
DLY 1 Path 1: Speed command, DLY is set
Path 2: Position command
Speed 1 Path 2

(DLY: Delay time is calculated from the time
when the position command is completed)
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2) Path Overlap

3) Internal Interrupt

1 Patr12(IN53\\

DLYT 1 .
T 1rme
4) External Interrupt
Speed
—— DLY 1 —
1
Path Path 2 \
I
(CTRGHINS) .
T1me

7-22

Path 1: OVLP is set, DLY can not be set.
Path 2: INS is not set

Path 1: AUTO, DLY is set
Path 2: INS is set

(DLY is effective for internal interrupt)

This path setting can be used to create
complicated position profile.

Path 1: AUTO or SINGLE, no matter DLY is set
or not.

Path 2: INS is set

(DLY is effective for external interrupt)

This path setting can be used to change

position profile freely.
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7.11 Electronic Cam (E-CAM)

The concept of electronic cam (E-CAM) is to set the position relationship between master axis (Master) and
slave axis (Slave), almost like an electronic cam exists between both of them. Please refer to the figure
below.

AZ:E-CAM Configuration

Slave Axes

E-CAM
Tahle

Master Axes

In Pt mode, the external input pulse number (Master) is the reference value of the position command (Slave).
The relation between master and slave axis is a linear relationship (The ratio is electronic gear ratio).
However, when electronic cam function is enabled, the relation between Master and Slave is no longer a
linear relationship only and will become a cyclic curve relationship, just like the E-CAM profile. In the
application of machinery, using electronic cam can make the master axis which operates in a constant speed
become the slave axis and perform a wide range of motion control operation, such as variable speed motion
control, reciprocating motion control and intermittent motion control, etc. operation. The electronic cam
provides almost the same function. Using electronic cam can make the servo drive to be used for a variety of

motion control applications. For the differences between substantial cam and electronic cam, please refer to

the table below:

Substantial CAM

Electronic CAM

Return to the original position after

After E-CAM rotates for one revolution, it not
only can return to the original position but also

production of big cam is not easy.

Structure one rotation. can display by spiral form like mosquito cail
incense.
Smooth Determined by actual process Three curves can be interpolated between two
Performance precision positions upon software.
Position The position accuracy is very precise The position accuracy IS very precise, t.)Ut the
" DT actual motor position will be a little deviated
Accuracy (under the condition of no vibration) .
due to the delay time.
Lona Motion When the motion distance is longer, Only need to change the values of E-CAM
Digtance the system needs bigger cam. The table. It is applicable for the application of long

motion distance.

Eliminate Master
Axis

Master axis can not be eliminated

Master axis can be eliminated for constant
speed motion application. The users can use
the signals that generated by the servo drive.
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Substantial CAM Electronic CAM
Need of replacement or repair. It will | No need of replacement or repair. The users
Replacement .
cost money. only need to reset the parameter settings.

Maintenance

Machine will wear. Maintenance is
necessary.

Maintenance is not necessary.

Other

Mater axis will occupy the space and | Space and energy saving. Good for
consume the power. environmental protection.

B Characteristics of E-CAM:

Characteristics of E-CAM

Control Mode

E-CAM function is available only in Pr mode.

Enable E-CAM Function
X setting value of P5-88

0: Disable E-CAM function (Default). If the electronic cam is engaged, it will
disengage.
1 : Enable E-CAM function.

E-CAM Status

There are three statuses: Stop/Lead/Engaged

Command Source of
Master Axis

®  Substantial axis:

B auxiliary encoder (linear scale)

®  pulse command
® Output axis:

B Capture axis (Defined by Capture function)
®  Suppositional axis:

®  Prcommand

B Time axis (1msec)

B CAPTURE SYNC AXIS (P5-77)

Servo Drive Command

Servo drive command = E-CAM command + Pr command
® The command will be sent only when E-CAM is engaged.

® No matter E-CAM is engaged or not, Pr command will be effective
anyway. Only when E-CAM is engaged, the command source of master
axis is Pr command axis and Pr command is 0.

Therefore, when E-CAM operates, the users still can adjust E-CAM position
through Pr command (usually using incremental position command) .

Data Storage Location

® Data array. The starting address is set by P5-81.

E-CAM Area Number

Itis set by P5-82. Range: 5 ~ 720

Data Format

32-bit data with polarity

E-CAM Table Content

Save the position of slave axis (user unit: PUU)

Calculation Method of
E-CAM Position

Pulses of E-CAM master axis output incrementally > E-CAM Shaft
Pulses of E-CAM slave axis output incrementally - Position Command

After E-CAM rotates for one revolution, the slave axis may not return to
the original position definitely. The position of the slave axis is
determined by the content of E-CAM table.

® Three curves can be interpolated between two positions upon software.
The adjacent curves at the ends continue quadratic differential equation
and make the torque of the ends to be smooth.

DO signal: CAM_AREA
(DO setting value = 0x18)

® DO signal : CAM_AREA. When CAM_AREA is activated, it indicates

that the servo drive has detected the E-CAM master position is within
the setting area.
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The function block diagram of E-CAM is shown as the figure below:

Master
Axis

Command source
is determined by
Y settings of P5-
88.

__‘

Clutch

P5-88 Engage
/Disengage timing
settings.

P5-87 Lead
Command Length
P5-89 Disengage
Timing Data

Data Array

Function of Master Axis

Box #1

Shaft of E-CAM

P5-81: Start Address
of Data Array

P5-82: E-CAM Area

Number (N)

P5-85: Engage Area
Number

P5-19: E-CAM Table
Magnification

(PUU)

P5-84: Pulse Number of Master Axis
.| Gear | P5-83: E-CAM Cycle Number

P1-44: Electronic Gear

Ratio (Numerator)

P1-45: Electronic Gear
Ratio (Denominator)

(M)

Slave Axis
of Pulse
Gear Command_

Position
Controller

P5-88.X setting
Enable E-CAM
function

The movement of the master axis is the signal which enables E-CAM

P5-88)

(Y setting value of

® Output axis:
Capture axis (Defined by Capture function)
®  Suppositional axis:
Pr command
Time axis (1msec)
® CAPTURE SYNC AXIS (P5-77)

AU operation of the servo drive.
The command source of the master axis is determined by Y setting value
of parameter P5-88.
®  Substantial axis:
B auxiliary encoder (linear scale)
Command Source of B pulse command
Master Axis

Position of Master
Axis (P5-86)

Using P5-86 can monitor the position of the master axis. Before E-CAM is
engaged, P5-86 can be set and changed still and doing this will not affect

the position of the slave axis as the movement of the master axis does not
change as well.

Function of Clutch

Function

This function is used to determine the engage and disengage state of the
master axis and gear box # 1.

After E-CAM is engaged, then the movement of the master axis is able to
rotate E-CAM of the servo drive.
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0: Disable E-CAM function (Default)

If E-CAM has been engaged already, setting X=0 will force E-CAM to be
disengaged.

1: Enable E-CAM function and start to check the engage conditions.

Enable E-CAM
function (X setting
value of P5-88)

S: Engage status display (read-only)
0: Stop state
1: Engaged state
2: Lead state

S of P5-88=1 > SofP5-88=0
Engaged 5 Stop
4 1
3 2
S of P5-88=2
Lead

Status of E-CAM:

® Stop:
This is the default status of E-CAM. E-CAM will not operate in
accordance with the pulses of the master axis. When E-CAM function
is disabled (P5-88 X=0), E-CAM will return to this status without
exception.

® Lead:
When the engage conditions are satisfied (Path 1), E-CAM will enter
into Lead state. When entering into Lead state, E-CAM will not

E-CAM Status operate in accordance with the pulses of the master axis also.

e Engaged:
When reaching the lead command length (Path 3), E-CAM will enter
into Engaged state and it will start to operate in accordance with the
pulses of the master axis.

Path Explanation:

e Path1:
When the engage conditions are satisfied (P5-88.2), the status of E-
CAM will change from Stop to Lead state. The lead command length
is determined by P5-87.

e Path 2:
When E-CAM function is disabled (P5-88.X=0), the status of E-CAM
will return to Stop state.

e Path 3:
When reaching the lead command length, the status of E-CAM wiill
change from Lead to Engaged state.

e Path 4:
When disengage conditions are satisfied (P5-88.U=4), the status of
E-CAM will change from Engaged to Lead state.
When the electronic gear is disengaged, it will not enter into Stop
state. It will enter into the lead state and the lead command length at
this time is determined by the setting of P5-92 (this function is only
available for the firmware version V1.006sub04 and later models).

e Path 5:
When disengage conditions are satisfied (P5-88.U=1, 2, 6), or when
E-CAM function is disabled (P5-88.X=0), the status of E-CAM will
change from Engaged to Stop state.
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When E-CAM is in the status of Stop state, this function is used to
determine how E-CAM is engaged (Path 1).

Z: Engage timing (only one option can be selected)
Engaging Timing 0: Immediately. When P5-88 X=1, the engage conditions are satisfied.
(Z setting value of 1: DI signal: CAM ON. E-CAM is engaged when DI signal, CAM is On.

P5-88) 2. Any point of Capture axis. The E-CAM is engaged when Capture
operation is captured. Because the Capture operation is controlled by
external control command (hardware), no delay will occurs. Therefore, this
setting is suitable for the application requires real time performance such
as the master axis is already operating before E-CAM is engaged.

Lead Command ® When E-CAM is in the status of Lead state, the master axis needs to
Length move for a certain distance and then E-CAM is able to be engaged
Monitor Variable (Path 3). This movement is called as Lead Command Length and it

(061) can be monitored by the monitor variable (061). The value of lead
command length will descend according to the input pulses of the

master axis. When the value of lead command length becomes 0, E-
CAM will enter into the status of Engaged state.

® \When E-CAM enters into the status of Lead state through Path 1,
the Lead Command Length is determined by P5-87.

® When E-CAM enters into the status of Lead state through Path 4,
the Lead Command Length is determined by P5-92.

® [f the setting value of P5-87 and P-92 is 0, it indicates that there is no
lead command and E-CAM will enter into the status of Engaged
state immediately.

+ / - signs indicates the direction of lead command. Please note that if the
polarity of the direction of lead command is set incorrectly, E-CAM will be
unable to be engaged.

When the direction of lead command is not set correctly, it will result that
the value of the monitor variable (061) becomes higher and higher and
finally lead to overflow. At this time, E-CAM function will be disabled (P5-
88.X=0) and E-CAM will be forced to enter into the status of Stop state.

Disengage timing This option is used to determine the disengage method when E-CAM is
P5-88.U under the status of engage.

Please note that the setting value 2, 4 and 6 can not be selected
simultaneously.

State after the
U Disengage Conditions electronic gear is
disengaged.
0 | Do not disengage. E-CAM will (Path 5)
disengaged when X setting of P5-88 is | Enter into the state of
setto 0. Stop
1 (Path 5)
DI signal: CAM OFF Enter into the state of
Stop
2 | Master axis reaches the setting value of | (Path 5)
P5-89. (The polarity sign indicates the Enter into the state of
direction) Stop
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Disengage timing
P5-88.U

State after the
Disengage Conditions electronic gear is
disengaged.
(available in firmware V1.009 and later
models)
The function is the same as the
function of U=2, but the differences are
that the speed will not change when (Path 5)

electronic gear is disengaged and the
engage length will exceed the setting
value of P5-89 a little.

This option is suitable for the
application which needs to use Pr
command immediately after the
electronic gear is disengaged.

Enter into the state of
Stop

(available in firmware V1.009 and later
models)

Master axis exceeds the setting value
of P5-89.

(The polarity sign indicates the
direction)

(Path 4)

Return to the Lead
state (befoe the
electronic gear is
engaged) (The lead
command length is set
by P5-92).

Disable E-CAM function after the
electronic gear is disengaged.

Set X setting of P5-88
is set to 0.

Auxiliary Function
P5-88.BA

After E-CAM is disengaged, if P5-88.U=2, it will return to Stop state and is
able to execute the designated Pr path.

Function of Gear Box #1

® |tis used to set the movement between the master axis and E-CAM
axis. When the master axis rotates one revolution, it does not

Function indicate E-CAM needs to rotate one revolution also. Using this
function can determine the rotation of E-CAM.
® E-CAM axis is a suppositional axis.
® When E-CAM shaft rotates one turn (360 degrees), it indicates that
Explanation E-CAM rotates one revolution and the slave axis operates for one

cycle.
®  The moving unit of the master axis is pulse number. The resolution is
determined by the command source.

Setting Method
P5-83: M
P5-84 : P

@  After receiving the pulse number P of master axis, the shaft of E-
CAM will rotate M cycles. P5-83=M, P5-84=P

Function of E-CAM Data Block

Function

® This function is used to determine how E-CAM operates with the
slave axis and save the related settings into E-CAM table.
When E-CAM rotates one resolution, the slave axis operates for one
cycle.

Storage Location of

E-CAM Table ® Data array. The starting address is set by P5-81.
Datg /_f&r?:ég E- | @  32-bit data with polarity (user unit is PUU)
® Itis used to magnify or minify the E-CAM table without changing the
EA'CA'¥|. Ta:ple setting value of the E-CAM table.
ag;é_',?g ion ® Each data in E-CAM table can be multiplied by this parameter.
0 ~ +/- 32.700 : + / sign is used to change the direction.

When it is set to 0, E-CAM command will not output (always be 0).
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E-CAM Area
Number N

E-CAM area is divided into N parts (set by P5-82, N>=5). It indicates
that one cycle of E-CAM (360 degrees) is divided into N areas. Each
area is 360/N degrees.

E-CAM Table
Content

E-CAM table is used to store the position dat of slave axis (user unit
is PUU).

If E-CAM is divided into N areas, E-CAM table must include each
position of each area. It means that total N+1 points should be set as
it is possible that the position of the first point (0°) and the position of
the last point (360°) is not the same.

1. When the position of 0° and 360° is the same:

; 0 &360

2. When the position of 0° and 360° is not the same:
- 360

Suppose that:

1. When the position of 0° and 360° is the same:
It indicates that the position of slave axis will return to home
after one E-CAM rotation.

After one
E-CAM rotation

P

W

E-CAM Position

Slave Axis

2.When the position of 0° and 360° is not the same:
It indicates that the position of slave axis will not return to home
after one E-CAM rotation.

After one
E-CAM rotation

[ — ]

Slave Axis

| . . .
\/ E-CAM Position
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7-30

® Slave axis is a suppositional axis. Unit is user unit, PUU.
® When E-CAM is engaged, the position of E-CAM will locate at the
enter point of the engage area number set by P5-85. The position of
slave axis will locate at the position which corresponds to P5-85.
® After E-CAM is engaged, if E-CAM does not move, the slave axis will
not move either. After E-CAM is engaged, if E-CAM moves, it
indicates that the position changes of E-CAM axis are the output
pulses of the slave axis.
Operation ® When E-CAM table rotates one revolution, the slave axis runs one
cycle.
® E-CAM axis can rotate in either forward or reverse direction.
® [f the position of E-CAM axis is located between two points of E-CAM
table, the position of the slave axis can be interpolated by three
curves and the adjacent curves at the ends will continue quadratic
differential equation and make the torque of the ends to be smooth.
The number of E-CAM table point will not affect the E-CAM
operation.
Function of Gear Box #2
® Itis used to set the movement between the pulse command and
F : slave axis. When the slave axis rotates one revolution, it does not
unction o ;
indicate the pulse command needs to rotate one revolution also.
Using this function can determine the rotation of slave axis.
® Slave axis is a suppositional axis. Unit is user unit, PUU.
®  The unit of pulse command is encoder unit, pulse (1280000
Explanation pulse/rev)
® When E-CAM table rotates one revolution, the slave shaft will run for
one cycle.
Setting Method
P1-44: Electronic ® When the pulse command of slave axis is L and motor runs R
Gear Ratio rotation, the electronic gear ratio will equal to P1-44/P1-45 =
(Numerator) 1280000 x R/L
P1-45: Electronic | @  The function is the same as the electronic gear ratio in Pt and Pr
Gear Ratio mode.

(Denominator)

Digital Outputs for E-CAM Function

DO Signal ® DO signal: CAM_AREA (DO setting value = 0x18)
Byl e ® DO signal: CAM_AREA. When CAM_AREA is ON, it indicates that
the position of E-CAM axis is located within the set angle range.
When E-CAM is ® Angle range when P5-90 and P5-91 is set to ON
engaged ® Seetable 1 & 2 below.
When E-CAM is not . .
engaged ® DO signal: CAM_AREA are OFF
Table 1 P5-90 <= P5-91 :
E-CAM Angle 0 = P5-90 = P5-91 = 360°
DO:CAM_AREA OFF OFF ON ON ON OFF OFF
Table 2 P5-90 > P5-91 :
E-CAM Angle 0 = P5-91 = P5-90 = 360°
DO:CAM_AREA ON ON OFF OFF OFF ON ON
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7.11.1 CAPTURE Function

CAPTURE is designed to use the external trigger signals from CN7 to capture the position data of
motion axis instantly and save the captured data intro data array for motion control. Because the capture
operation is controlled through external control command (via hardware), there is no delay problem
when executing control command upon software. Therefore, it is capable of capturing the position data

of high speed motion axis as well. The characteristics of Capture function is described as follows:

Characteristics of Capture function

® Motion axis: Motor encoder

® Motion axis: Auxiliary encoder (linear scale)

® Motion axis: Pulse command

The selected axis will be displayed by P5-37. Please set P5-37 before
Source Setting executing capture operation as it only can be set when capture operation is
stopped.

Please note:

The capture source setting can not be changed when the compare source is
the capture axis.

® |tis triggered by DI7 and the response time is 1 usec.

Please note:

DI 7 signal is used to control Capture function directly. No matter what the
setting value of P2-16 is, when DI7 is triggered, Capture function will be
enabled always. Therefore, when Capture function is used, in order to avoid
the malfunction of the commonly-used DI signals, the system will force the
commonly-used DI signals to be disabled, i.e. set P2-16=0x0100
automatically. The setting value of P2-16 will not be written into EEPROM
when power is off. After re-power the servo drive, the setting value of P2-16
will be restored to its default setting automatically.

® By edge triggered. A or B contact can be selectable.

® |t is able to capture multiple positions continuously.

Trigger Method ® The interval time can be set also.

(It can determine how long it will take when accepting the next trigger
command)

Data Storage Location | ®  Data array. The starting address is set by P5-36.

® The capture amount is determined by P5-38. But, the total amount can
not exceed the limit of data array.

Trigger Signal

Capture Amount

Capture Data Format | @  32-bit pulse number (with polarity)

® The first capture data is regarded as P5-76 and the capture coordinate of
can be redefined.

®  After the first capture position is captured, it will enable Compare function
automatically.

® After capture function has finished, it can execute Pr #50 command

automatically.

The default value is OFF.

ON when the last position is captured.

Setting Bit0 of P5-39 to 1 (P5-39 X0=1) will enable the capture function.

When capture function has finished, the value of BitO will be reset to 0

automatically and CAP_OK will be OFF.

® [f P5-38=0, Capture function will be disabled even if setting Bit0 of P5-39
to 1 (P5-39 X0=1). At this time, the setting Bit0 of P5-39 will be reset to 0
(P5-39 X0=0) and the DO signal, CAP_OK will be inactivated (OFF) as

Note well.

® The data format of Capture axis is 32-bit data. Do not calculate the
capture data repeatedly; otherwise the overflow may occur and result in
error or invalid capture result.

Auxiliary Function

DO Signal: CAP_OK

Revision June, 2009 7-31



Chapter 7 Motion Control Function | ASDA-A2 Series

The data captured by Capture function are all stored in data array. The first captured point is stored in
data array (P5-36), the capture amount is determined by P5-38 and the last captured point is stored in
data array (P5-36+P5-38-1). When Bit0=1 (P5-39 X setting value), the Capture function is enabled.
Once DI7 is triggered every time, one position data will be captured and stored into data array. At this
time, the setting value of P5-38 will decrease 1 automatically until the capture amount is reached, i.e. the
setting value of P5-38 becomes 0. When capture function has finished, the value of Bit0 (P5-39 X setting

value) will be reset to 0 automatically, and DO signal, CAP_OK will be activated.

When the first point is captured, the users can choose to reset the position of Capture axis. Then, the
value of the first capture point must be the value of P5-76 and the captured value after the second
captured point will be the movement relative to the first captured point. This kind of Capture is called
“Relative Capture”. However, if the users choose not to reset the fist captured point, the capture method

is called “Absolute Capture”.
When capturing the first point, the users can select to enable Compare function as well

Capture Operation:

First axis position could Data A
be dofined ae the . r------# Able to enable COMPARE function | ——~12)
setting value of i _ . : : o
parameter 3 First point, storing address in P5-36+ POS 1
P5-76 i
: POS 2
POS 3
* .
1
| 4
i i POS N
i i
1 1
1 (]
i |
CAPTURE 1 1 1 [ ——
Signal (DI7) 1 2 3 N ,; CAPTURE amountis set
by P5-38.

Digital Output:
CAP_OK

X0 of P5-39 is automatically reset to 0
after CAPTURE operation is completed.€---

When X0 of P5-39 is setto 1, the next CAPTURE operation
will be activated and the digital output signal, CAP_OK will
be clear when CAPTURE operation is completed.
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7.11.2 COMPARE Function

COMPARE function is designed to use the instant position of motion axis to compare with the value
which store in data array. When the compare conditions are satisfied, DO4 signal will output immediately
for motion control. Because the compare operation is controlled through external control command (via
hardware), there is no delay problem when executing control command upon software. Therefore, it is
capable of comparing the position data of high speed motion axis as well. The characteristics of

Compare function is described as follows:

Characteristics of Compare function

Motion axis: Motor encoder

Motion axis: Auxiliary encoder (linear scale)

Motion axis: Pulse command

Motion axis: Capture axis (When the compare source is the capture axis,
the capture source setting can not be changed.)

The selected axis will be displayed by P5-57. Please set P5-57 before
executing capture operation as it only can be set when capture operation is
stopped.

® Itis output by DO4 and the response time is 1 usec.

Please note:

DO4 signal is used to control Compare function directly. No matter what the
setting value of P2-21 is, when DO4 is triggered, Compare function will be
enabled always. Therefore, when Compare function is used, in order to avoid
the malfunction of the commonly-used DO signals, the system will force the
commonly-used DO signals to be disabled, i.e. set P2-21=0x0100
automatically. The setting value of P2-21 will not be written into EEPROM
when power is off. After re-power the servo drive, the setting value of P2-21
will be restored to its default setting automatically.

Source Setting

Trigger Signal

® Pulse output. A or B contact can be selectable.
Output Method @ |tis able to compare multiple positions continuously.

® The interval time of pulse output can be set also.

Data Storage Location | ®  Data array. The starting address is set by P5-56.

Compare Amount ® The capture ampunt is determined by P5-58. But, the total amount can
not exceed the limit of data array.

Compare Data Format | ®  32-bit pulse number (with polarity)

® |t is triggered when the position of motion axis pass through the compare

Compare Condition
value.

® Cycle mode: When the last point is compared, the system will return to
the fist point and start Compare operation again.

® After the last point is compared, the system will enable Capture function
automatically.

® [f P5-58=0, Compare function will be disabled even if setting Bit0 of P5-
59 to 1 (P5-59 X0=1). At this time, the setting Bit0 of P5-59 will be reset
to 0 (P5-59 X0=0).

® The data format of Compare axis is 32-bit data. Do not calculate the
compare data repeatedly; otherwise the overflow may occur and result in
error or invalid compare result.

Auxiliary Function

Note

The data compared by Compare function are all stored in data array. The first compared point is stored
in data array (P5-56), the compare amount is determined by P5-58 and the last compared point is stored
in data array (P5-56+P5-58-1). When Bit0=1 (P5-59 X setting value), the Compare function is enabled
and start to compare the data of the first point. Every time when one position is compared, the pulse

signal will output one time. At this time, the setting value of P5-58 will decrease 1 automatically until the
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compare amount is reached, i.e. the setting value of P5-58 becomes 0. When compare function has

finished, the value of Bit0 (P5-59 X setting value) will be reset to 0 automatically.

When the last point is compared, the users can choose to compare from the first point again and again,
and it is called “Cycle Mode”. Or the users can choose to enable Capture function automatically after the

last point is compared.

Compare Operation:

Data Array

____________ fussrgint o ontaaoRiges K38, | s 4

T e e i el e e b i POS 2
Third point, storing address in P5-56+2 |
i ' POS 3
CAPTURE i i
axis position : : T o -
(P5-57) ! ! !
i i i 7 POS N
v v v v \/
COMPARE M M M m_,
Signal (DO4) 1 2 3 N .

OMPARE amountis set

Non-continuous mode: X0 of P5-59 is automatically by P5-58.

reset to 0 after COMPARE operation is completed.
Continuous mode: Continue COMPARE function
from first point and X0 of P5-59 is set to 1 still.

‘.___

Able to enable CAPTURE function «---

7-34 Revision June, 2009



Chapter 8 Servo Parameters

8.1 Definition

There are following eight groups for drive parameters:

Group 0: Monitor parameters (example: PO-xx)
Group 1: Basic parameters (example: P1-xx)
Group 2: Extension parameters (example: P2-xx)
Group 3: Communication parameters (example: P3-xx)
Group 4: Diagnosis parameters (example: P4-xx)
Group 5: Motion control parameters (example: P5-xx)

Group 6: Pr path definition parameters (example: P6-xx)

Group 7: Pr path definition parameters (example: P7-xx)

Abbreviation of control modes:

Pt : Position control mode (command from external signal)
Pr : Position control mode (command from internal signal)
S : Speed control mode

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), such as P1-00, P1-46
and P2-33.

(@) Parameter is effective only after the servo drive is restarted (after switching power off and on), such
as P1-01 and P3-00.

(m Parameter setting values are not retained when power is off, such as P2-31 and P3-06.
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8.2 Parameters Summary

8.2.1 Parameters List by Group

Group 0: P0-xx

Monitor Parameters

Control
Parameter Name Function Default Unit Mode
Pt Pr S T
P0-00% VER  Firmware Version ';ae‘t’ttl‘r’g NA O O OO
PO-01H ALE Drive Fault Code N/A NA |O O O O
P0-02 STS Drive Status (Front Panel Display) 00 NNA O O O O
P0-03 MON Analog Monitor Output 01 NNA O O O O
PF?(;(-)S; Reserved (Do Not Use)
PO-08% TSON  Servo Startup Time 0 Hour O O O O
P0-09% CM1 Status Monitor 1 N/A NA |O O O O
PO-10% CM2 Status Monitor 2 N/A NNA O O O O
PO-115% CM3 Status Monitor 3 N/A NA O O O O
PO-12% CM4 Status Monitor 4 N/A NA |O O O O
P0-13% CM5 Status Monitor 5 N/A NNA |O O O O
PF?(:‘T6~ Reserved (Do Not Use)
PO-17 CM1A  Status Monitor Selection 1 0 NNA O O O O
P0-18 CM2A  Status Monitor Selection 2 0 NNA O O O O
P0-19 CM3A  Status Monitor Selection 3 0 NNA O O O O
P0-20 CM4A  Status Monitor Selection 4 0 NNA O O O O
PO-21 CM5A  Status Monitor Selection 5 0 NNA O O O O
PO-22~ Reserved (Do Not Use)
P0-24
P0-25 MAPO Mapping Parameter 1 N/A NNA O O O O
P0-26 MAP1 Mapping Parameter 2 N/A NNA O O O O
P0-27 MAP2 Mapping Parameter 3 N/A NNA O O O O
P0-28 MAP3 Mapping Parameter 4 N/A NNA O O O O
P0-29 MAP4 | Mapping Parameter 5 N/A NNA O O O O
P0-30 MAP5 Mapping Parameter 6 N/A NNA O O O O
PO0-31 MAP6 Mapping Parameter 7 N/A NNA O O O O
P0-32 MAP7 | Mapping Parameter 8 N/A NNA O O O O
Pg(f:{ Reserved (Do Not Use)
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Monitor Parameters

Control
Parameter Name Function Default Unit Mode
Pt Pr S T
PO-35 MAP1A Block Data Read / Write Register 1 (for 0x0 NA O O OO
P0-25)
PO-36 MAP2A II:B)IOOEE;Data Read / Write Register 2 (for 0x0 NA O O OO
PO-37 MAP3A II?;I(;)_czk?;Data Read / Write Register 3 (for 0x0 NA O O OO
PO-38 MAP4A FB)I(iczlé;Data Read / Write Register 4 (for 0x0 NA O O OO
PO-39 MAP5A EI(;)_(;I;;Data Read / Write Register 5 (for 0x0 NA O O OO
PO-40 MAPSA EI(;)_%IB;Data Read / Write Register 6 (for 0x0 NA O O OO
PO-41 MAP7A llzl(g)cc‘;k1 ;Data Read / Write Register 7 (for 0x0 NA O O OO
PO-42 MAPSA II:B)IOO_%I;;Data Read / Write Register 8 (for 0x0 NA O O OO
P0-43 Reserved (Do Not Use)
PO-44 PCMN Stat_us Monitor Register (PC Software 0x0 NA O O OO
Setting)
PO-45 PCMNA Status Monito_r Register Selection (PC 0x0 NA O O OO
Software Setting)
P0-46% SVSTS | Servo Output Status Display 0 NA O O O O

Explanation of symbols (marked after parameter)
(k)  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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8-4

Group 1: P1-xx

Basic Parameters

Control
Parameter Name Function Default Unit Mode
Pt Pr S T
P1-00 A PTT External Pulse Input Type 0x2 N/A O
pulse
P1-01@ CTL Control Mode and Output Direction 0 rf/min O O O O
N-m
P1-02A PSTL  Speed and Torque Limit 0 NA O O O O
P1-03 AOUT | Pulse Output Polarity Setting 0 NNA O O O O
H H 0,
P1-04 MON1 Analog Monitor Output Proportion 1 100 % (full 00 0 0o
(CH1) scale)
H H 0,
P1-05 MON2 Analog Monitor Output Proportion 2 100 % (full 00 0 0
(CH2) scale)
Accel / Decel Smooth Constant of
P1-06 SFLT  Analog Speed Command (Low-pass 0 Msec O
Filter)
P1-07 TELT Smooth Constant of Anglog Torque 0 Msec o
Command (Low-pass Filter)
P1-08 PELT Smooth Con_stant of Position Command 0 msec | O
(Low-pass Filter)
- 1st ~ 3rd Speed Command - ~
P1-09 SP1~3 P 60000 r/min (ORNG)
~ P1-11 1st ~ 3rd Speed Limit +60000
P1-12 1st ~ 3rd Torque Command
TQ1~3 -300~+3000 % O O O
~P1-14 1st ~ 3rd Torque Limit
P1-15 ~
P1.24 Reserved (Do Not Use)
P1-25 VSF1 I(_1o)w-frequency Vibration Suppression 100.0 H O O
P1-26 VSG1 Lov_v-frequency Vibration Suppression 0 NA O O
Gain (1)
P1.27 VSF2 I(_zo)w-frequency Vibration Suppression 100.0 Hz O O
P1-28 VSG2 Lov_v-frequency Vibration Suppression 0 NA O O
Gain (2)
P1-29 AVSM Auto Lowffrequency V|bra_t|on 0 NA O O
Suppression Mode Selection
P1-30 VCL Low-frequency Vibration Detection 500 pulse O O
Level
P1-31 Reserved (Do Not Use)
P1-32 LSTP  Motor Stop Mode Selection 0 N/A ‘ O O 0 O
P1-33 Reserved (Do Not Use)
P1-34 TACC  Acceleration Time 200 msec 0
P1-35 TDEC  Deceleration Time 200 msec 0
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Basic Parameters

Control
Parameter  Name Function Default Unit Mode
Pt Pr S T
P1-36 TSL Accel /Decel S-curve 0 msec O O
P1.37 GDR Ratic_) of Load Inertia to Servo Motor 10 .0.1 00 0 0O
Inertia times
P1-38 ZSPD | Zero Speed Range Setting 100 r/()rﬁ1in O O 0 O
P1-39 SSPD | Target Motor Speed 3000 rf/min O O O O
P1-40A VCM Max. Analog Speed Command or Limit rated speed r/min (ORN®)
P1-41A TCM Max. Analog Torque Command or Limit 100 % O O 0O O
P1-42 MBT1 On Delay Time of Electromagnetic 0 msec O O O O
Brake
P1-43 MBT2 OFF Delay Time of Electromagnetic -1000 ~ msec O O O O
Brake 1000
P1-44A GR1 I(El\lle1<;tron|c Gear Ratio (1st Numerator) 128 pulse O O
P1.45 GR2 I(El\l/le)ctromc Gear Ratio (Denominator) 10 pulse | O O
P1-46 A GR3 Encoder Output Pulse Number 2500 pulse O O O O
P1-47 SPOK | Speed Reached Output Range 10 N/A )
P1-48 MCOK Motioq Control Completed Output 0x0000 NA O
Selection
P1-49 ~
R Do N
P1-51 eserved (Do Not Use)
P1-52 RES1  Regenerative Resistor Value - Ohm O O O O
P1-53 RES2 | Regenerative Resistor Capacity - Watt | O O O O
P1-54 PER Positioning Completed Width 12800 pulse O O
P1-55 MSPD | Maximum Speed Limit rated speed r/min O O O O
P1-56 OVW | Output Overload Warning Time 120 % OO0 O O
P1-57 CRSHA | Motor Protection Percentage 0 % OO0 O O
P1-58 CRSHT  Motor Protection Time 1 msec O O O O
P1-59 MELT A_nalog Speed Linear Filter (Moving 0 0.1 o
Filter) msec
P1-60 ~
R Do N
P1-61 eserved (Do Not Use)
P1-62 FRCL  Friction Compensation Percentage 0 % O O O
P1-63 FRCT Friction Compensation Smooth 0 msec O O O
Constant
P1-64 ~
R Do N
P1-65 eserved (Do Not Use)
Max. Rotation Number of Analog 0.1
P1-66 PCM Position Command (will be available 30 rota.tion

soon)
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Basic Parameters

Control
Parameter  Name Function Default Unit Mode
Pt Pr S T
P1-67 Reserved (Do Not Use)
P1-68 PFLT2 | Position Command Moving Filter 4 msec O O
P1-69 ~
P1-71 Reserved (Do Not Use)
Ise/
P1-72 FRES  Full-closed Loop Resolution 5000 plr‘:/e o 0
P1-73 FERR Full-closed Loop Excessive Position 30000 pulse O O
Error Range
P1-74A FCON Full-closed Loop Control Function 000h NA O O
Selection
P1-75 FELP Full-closed Loop Low-pass Filter Time 100 msec O O
Constant
P1-76  AMSPD '(\)”l?t"bu'f"ta“o” Speed of Encoder 5500 tmin O 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).
() Parameter setting values are not retained when power is off.

8-6 Revision June, 2009



Chapter 8 Servo Parameters | ASDA-A2 Series

Group 2: P2-xx

Extension Parameters

Control

Parameter Name Function Default Unit Mode

Pt Prr S T
P2-00 KPP Proportional Position Loop Gain 35 radls O O
P2-01 PPR Position Loop Gain Switching Rate 100 % O O
P2-02 PFG Position Feed Forward Gain 50 % 'O O
P2-03 PFFE g(r)nncl)vc;trlzj%oaniitant of Position Feed 5 msec O O
P2-04 KVP Proportional Speed Loop Gain 500 radls O O O O
P2-05 SPR Speed Loop Gain Switching Rate 100 % OO0 O O
P2-06 KVI Speed Integral Compensation 100 radls O O O O
P2-07 KVF Speed Feed Forward Gain 0 % OO0 O O
P2-08H PCTL  Special Factory Setting 0 NA O O O O
P2-09 DRT Bounce Filter 2 2msec O O O O
P2-10 DI1 Digital Input Terminal 1 (DI1) 101 NNA O O O O
P2-11 DI2 Digital Input Terminal 2 (DI2) 104 NNA O O O O
pP2-12 DI3 Digital Input Terminal 3 (DI3) 116 NNA O O O O
P2-13 Dl4 Digital Input Terminal 4 (DI4) 117 NNA O O O O
P2-14 DI5 Digital Input Terminal 5 (DI5) 102 NNA O O O O
P2-15 DI6 Digital Input Terminal 6 (DI6) 22 NA O O O O
P2-16 DI7 Digital Input Terminal 7 (DI7) 23 NA O O O O
P2-17 DI8 Digital Input Terminal 8 (DI8) 21 NNA 'O O O O
P2-18 DO1 Digital Output Terminal 1 (DO1) 101 NA O O O O
P2-19 DO2  Digital Output Terminal 2 (DO2) 103 NA O O O O
P2-20 DO3 Digital Output Terminal 3 (DO3) 109 NNA O O O O
P2-21 DO4 Digital Output Terminal 4 (DO4) 105 NNA 1O O O O
pP2-22 DO5 Digital Output Terminal 5 (DO5) 7 NNA 1O O O O
P2.23 NCF Notch Filter 1 (Resonance 1000 H- O O O O

Suppression)
Notch Filter Attenuation Rate 1

P2-24 DPH . 0 dB O O O O
(Resonance Suppression)
P2.25 NLP Low-pass Filter Time (?onstant 2or5 0.1 00 0 0
(Resonance Suppression) msec
P2-26 DST External Anti-Interference Gain 0 0.001 O O O O
pP2-27 GCC | Gain Switching Control Selection 0 NNA O O O O
P2-28 GUT | Gain Switching Time Constant 10 10msec O O O O
pulse
P2-29 GPE Gain Switching Condition 1280000 Kpps O /O O O
r/min
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Extension Parameters

Control
Parameter = Name Function Default  Unit Mode
Pt Prr S T
P2-30H INH Auxiliary Function 0 NA O OO O
) Speed Frequency Response Level in
P2-31 AUTH Auto and Semi-Auto Mode 80 Hz 10101010
P2-32A AUT2 | Tuning Mode Selection 0 NA O OO O
P2-33A INF Semi-Auto Mode Inertia Adjustment 0 NA O O O O
Selection
P2-34 SDEV | Overspeed Warning Condition 5000 r/min O
P2-35 PDEV | Excessive Error Warning Condition 3840000 @ pulse
P2-36 EDI9 External Digital Input Terminal 9 (EDI9) 0 NNA O OO O
P2.37 EDI10 External Digital Input Terminal 10 0 NA O O O O
(EDI10)
P2.38 EDI11 External Digital Input Terminal 11 0 NA O O O O
(EDI11)
P2.39 EDI12 External Digital Input Terminal 12 0 NA O O O O
(EDI12)
P2-40 EDI13 External Digital Input Terminal 13 0 NA O O O O
(EDI13)
P2-41 EDI14 External Digital Input Terminal 14 0 NA O O O O
(EDI14)
P2-42 Reserved (Do Not Use)
P2-43 NCF2 Notch Filtgr2 (Resonance 1000 H- O O O O
Suppression)
P2-44 DPH2 Notch Filter Attenuatlo.n Rate 2 0 B 000 0
(Resonance Suppression)
P2-45 DOD Notch Filtgr 3 (Resonance 1000 H- O O O O
Suppression)
P2-46 ESN Notch Filter Attenuat|o.n Rate 3 0 B 0000
(Resonance Suppression)
P2.47 PED Auto Resonance Suppression Mode 1 NA O O O O
Selection
P2.48 BLAS Auto R_esonance Suppression 100 NA O O O O
Detection Level
P2-49 SUIT Speed Dgtection Filter and Jitter 0 sec O O O O
Suppression
P2-50 DCLR | Pulse Deviation Clear Mode 0 NA O O
P2-51 ~
P2.52 Reserved (Do Not Use)
P2-53 KPI Position Integral Compensation 0 rads O O O O
P2-54 ~
P2.59 Reserved (Do Not Use)
P2-60 GR4 Electronic Gear Ratio (2nd Numerator) 128 pulse O

(N2)
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Extension Parameters

Control
Parameter = Name Function Default Unit Mode
Pt Prr S T
P2-61 GR5 I(El\ll%c)tromc Gear Ratio (3rd Numerator) 128 pulse O
P2-62 GR6 I(E’\Iac)tromc Gear Ratio (4th Numerator) 128 pulse O
P2-63 ~
P2-64 Reserved (Do Not Use)
P2-65 GBIT  Special Function 1 NA O O O
P2-66 GBIT2 | Special Function 2 NNA O O O
P2-67 JSL  Stable Inertia Estimating Time 15 O 00

Explanation of symbols (marked after parameter)

()  Read-only register.

Revision June, 2009

) 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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Group 3: P3-xx

Communication Parameters

Control

Parameter = Name Function Default Unit Mode
Pt Pr S T
P3-00@ ADR Communication Address Setting Ox7F NA O O OO
P3-01 BRT Transmission Speed 0x0203 bps O O O O
P3-02 PTL Communication Protocol 6 NNA 1O O O O
P3-03 FLT Transmission Fault Treatment 0 NNA 1O O O O
P3-04 CWD | Communication Time Out Detection 0 sec O O O O
P3-05 CMM | Communication Selection 0 NNA 1O O O O
P3-06H SDI Digital Input Communication Function 0 NA O O O O
P3-07 CDT Communication Response Delay Time 0 Tmsec O O O O
P3-08H MNS | Monitor Mode 0000 NA |O O O O
P3-09 SYC CANopen Synchronization Setting 0x57A1 N/A CAml\(l)?j%en

P3-10 ~

P3-11

Reserved (Do Not Use)

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.

8-10
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Group 4: P4-xx

Diagnosis Parameters

Control
Parameter = Name Function Default Unit Mode
Pt Pr S T
P4-00% ASH1 | Fault Record (N) 0 NNA O O O O
P4-01% ASH2 | Fault Record (N-1) 0 NA 1O O O O
P4-02% ASH3  Fault Record (N-2) 0 NNA |O O O O
P4-03% ASH4  Fault Record (N-3) 0 NNA |O O O O
P4-04% ASH5 | Fault Record (N-4) 0 NNA O O O O
P4-05 JOG JOG Operation 20 r’min O O O O
P4-06 AN FOT Force Output Contact Control 0 NA O O O O
P4-07H ITST  Input Status 0 NA |O O O O
P4-08% PKEY | Digital Keypad Input of Servo Drive N/A NNA 1O O O O
P4-09% MOT | Output Status N/A NA |O O O O
P4-10 CEN  Adjustment Function 0 NNA 1O O O O
P4-11 SOF1  Analog Speed Input Drift Adjustment 1 szttlfg NA O O O O
P4-12 SOF2  Analog Speed Input Drift Adjustment 2 Zﬁ?\g NA O O O O
P4-13 TOF1  Analog Torque Drift Adjustment 1 szttl‘r’]’g NA O O O O
P4-14 TOF2  Analog Torque Drift Adjustment 2 Zz‘t;ttl‘r’];y NA O O O O
P4-15 COF1 Current Detector Drift Adjustment (V1 Factlory NA O O O O
phase) setting
P4-16 COF?2 Current Detector Drift Adjustment (V2 Factlory NA O O O O
phase) setting
P4-17 COF3 Current Detector Drift Adjustment (W1 Fact.ory NA O O O O
phase) setting
P4-18 COF4 Current Detector Drift Adjustment (W2 Fact.ory NA O O O O
phase) setting
P4-19 TIGB  IGBT NTC Calibration Factory  \yo 0 0 0 ©
setting
P4-20 DOF1 ,(Ogsuc;g Monitor Output Drift Adjustment 0 mv O O O O
P4-21 DOF2 Analog Monitor Output Drift Adjustment 0 mv O O O O
(CH2)
P4-22 SAO Analog Speed Input Offset 0 mV O
P4-23 TAO Analog Torque Input Offset 0 mV O
P4-24 LVL Undervoltage Error Level 160 V(ims) O O O O
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Group 5: P5-xx

Motion Control Parameters

Control
Parameter  Name Function Default Unit Mode
PtPrs T
P5-00 ~
P5.02 Reserved (Do Not Use)
P503 ~ PDEC  Deceleration Time of Protectin OXEOEFEEFF N/A O O O O
Function
P5-04 HMOV | Homing Mode 0 N/A O
P5.05 HspDq | st Speed Setting of High Speed 100.0 0-1. 00 0 0
Homing r/min
P5-06 HspD2  2nd Speed Setting of Low Speed 20.0 0-1' 000 0
Homing r/min
P5-07H PRCM Irr]ilg);lg);er Position Command (Pr mode 0 N/A o
P5-08 SWLP | Forward Software Limit 2147483647 @ PUU O
P5-09 SWLN | Reverse Software Limit -2147483648 | PUU O
P5-10% AYSZ bD|tast)a Array: Data Amount (N x 32 N/A NA O O O O
P5-11H AYID | Data Array: Read / Write Address 0 NNA 1O O O O
P5-121 AYDO E)ata Array: Read / Write Data Block 0 NA O O O O
P5-131 AYD1 2Data Array: Read / Write Data Block 0 NA O O O O
P5-14 Reserved (Do Not Use)
PATH 1 ~ PATH 2 Data Not
P5-151 PMEM Retained Setting 0x0 NNA O O O O
P5-161l AXEN | Axis Position: Motor Encoder 0 PUU O O O O
Axis Position: Auxiliary Encoder
P5-17 AXAU (Pulse Command Feedback) N/A pulse | ©10) 010
P5-18 AXPC | Axis Position: Pulse Command N/A puse O O O O
P5-19 TBS E-CAM Table Magnification 1.000000 1/(10"6) O
P5-20 ~ ACO ~
Accel / Decel Ti ~1 200 ~ O
P5.33 AC13 ccel / Decel Time 0 ~ 13 00 ~ 8000 | msec
P5-34 AC14  Accel / Decel Time 14 50 msec O
P5-35 AC15  Accel / Decel Time 15 30 msec O
P5-36 CAST CAPTURE: Start Address of Data 0 NA O O O O
Array
P5-37H CAAX | CAPTURE: Axis Position CNT 0 NNA O O O O
P5-38H CANO | CAPTURE: Capture Amount 1 NNA O O O O
P5-39H CACT | CAPTURE: Capture Source Setting 0x2010 NNA 1O O O O

8-12
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Motion Control Parameters

Control
Parameter = Name Function Default Unit Mode
Pt Prr S T
P5-40 ~ DLYO ~
Delay Ti ~1 ~ O
P5.55 DLY15 elay Time 0 ~ 15 0 ~ 5500 msec
P5-56 CMST COMPARE: Start Address of Data 0 NA O O O O
Array
P5-57H CMAX  COMPARE: Axis Position 0 NNA 1O O O O
P5-58H CMNO COMPARE: Compare Amount 1 NA O O O O
P559  CmCT | SOMPARE: Compare Source 00640010 N/A O O O O
etting
P5-60 ~ POVO ~  Moving Speed Setting of Position 0 ~ 0.1
20.0 ~ 3000.0 . O
P5-75 POV15 15 r/min
P5-76% CPRS | Capture 1st Position Reset Data 0 NNA 1O O O O
P5-77H CSAX | Position of CAPTURE SYNC AXIS 0 NA 1O O O O
Interval Pulse Number of CAPTURE
P5-78 CSDSs SYNC AXIS 100 puse O O O O
Error Pulse Number of CAPTURE
P5-791 CSDS SYNC AXIS 0 puse O O O O
Max. Correction Rate of CAPTURE
P5-80 CSDS SYNC AXIS 10 % O O 0O O
P5-81 ECHD | E-CAM: Start Address of Data Array 100 NNA O O O O
P5.82 ECMN E-CAM_: E-CAM Area Number N (at 5 N/A O
least >=5)
P5-83 ECMM | E-CAM: E-CAM Cycle Number (M) 1 N/A O
P5-84 ECMP E-QAM: Pulse Number of Master 3600 N/A o
Axis (P)
P5-85 ECME | E-CAM: Engage Area Number 0 N/A O
P5-86 ECAX | E-CAM: Position of Master Axis 0 N/A O
P5-87 PLED | E-CAM: Lead Command Length 0 N/A O
P5-88 ECON | E-CAM: E-CAM Source Setting 00000000h N/A O
P5-89 ECRD | E-CAM: Disengage Timing Data 0 N/A ©)
P5-90 CMAP E-CAM: Area Number + (Polarity is 0 N/A O
Positive)
P5-91 CMAN E-CAM: Area Number - (Polarity is 0 N/A O
Negative)
P5-92 PLED E-CAM: Cyclic Lead Command 0 N/A o
Length
P5-93 CSDS  Motion Control: Macro Parameter 4 0 N/A O
P5-94 CSDS | Motion Control: Macro Parameter 3 0 N/A O
P5-95 CSDS | Motion Control: Macro Parameter 2 0 N/A O
P5-96 CSDS | Motion Control: Macro Parameter 1 0 N/A O
P5-97H CSDS | Motion Control: Macro Command 100 puse O O O O
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Motion Control Parameters

Control
Parameter Name Function Default Unit ﬂi
Pt Pr S T
Event Rising-edge Trigger Command
P5-98 EVON 0 N/A @)
(OFF - ON)
Event Falling-edge Trigger
P5-99 EVOF  Command 0 N/A O
(ON > OFF)

Explanation of symbols (marked after parameter)
(%)  Read-only register.

Parameter cannot be set when Servo On (when the servo drive is enabled).

(A)
(@) Parameter is effective only after the servo drive is restarted (after switching power off and on).
(W)

Parameter setting values are not retained when power is off.
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Group 6: P6-xx

Pr Path Definition Parameters

Control
Parameter = Name Function Default Unit Mode
Pt Pr S T
P6-00 PDEC | Homing Definition 0x00000000 N/A O
P6-01 ODAT  Homing Definition Value 0 N/A O
P6-02 ~ PDEF1 ~
_ N o
P6-98 PDEF49 Definition of Path 1 ~ 49 0x00000000 N/A
P6-03 ~ PDAT1 ~
~ O
P6-99 PDEE49 Data of Path 1 ~ 49 0 N/A

Explanation of symbols (marked after parameter)
(%)  Read-only register.

Parameter setting values are not retained when power is off.

Revision June, 2009

) 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).
)
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Group 7: P7-xx

Pr Path Definition Parameters

Control
Parameter Name Function Default Unit Mode
Pt Pr S T

p7.00~  PDEF50

P7-26 ~ Definition of Path 50 ~ 63 0x00000000 N/A O
) PDEF63
PDAT50

P;;0217 ~ Data of Path 50 ~ 49 0 N/A O
) PDEF63

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).
() Parameter setting values are not retained when power is off.
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8.2.2 Parameters List by Function

Monitor and General Use

Control Mode Related

Parameter Name Function Default Unit Secti
Pt Pr S T >ection

P0-00k = VER  Firmware Version Factory \yo 0 o 0 o -
Setting
11.1
PO-01H ALE Drive Fault Code N/A NNA O O O O 11.2
11.3
P0-02 STS Drive Status (Front Panel Display) 00 NA O O O O 7.2
P0-03 MON Analog Monitor Output 01 NA O O O O 435
P0-08% TSON | Servo Startup Time 0 Hour -
PO-09% CM1 Status Monitor 1 NNA NA O O O O 435
PO-10% CM2 Status Monitor 2 N/A NNA O O O O 435
PO-11% CM3 Status Monitor 3 N/A NNA O O O O 435
PO-12% CM4 Status Monitor 4 N/A NA O O O O 435
PO-13% CM5 Status Monitor 5 NNA NA O O O O 435
P0-17 CM1A | Status Monitor Selection 1 0 N/A -
P0-18 CM2A | Status Monitor Selection 2 0 N/A -
P0-19 CM3A | Status Monitor Selection 3 0 N/A -
P0-20 CM4A | Status Monitor Selection 4 0 N/A -
P0-21 CM5A | Status Monitor Selection 5 0 N/A -
P0-25 MAP1 Mapping Parameter 1 N/A NA O O O O 435
P0-26 MAP2 Mapping Parameter 2 N/A NA O O O O 435
P0-27 MAP3 Mapping Parameter 3 N/A NA O O O O 435
P0-28 MAP4 Mapping Parameter 4 N/A NA O O O O 435
P0-29 MAP5 Mapping Parameter 5 N/A NA O O O O 4.3.5
P0-30 MAP6 Mapping Parameter 6 N/A NA O O O O 435
P0-31 MAP7 Mapping Parameter 7 N/A NA O O O O 435
P0-32 MAP8 Mapping Parameter 8 N/A NA O O O O 435
PO-35 MAP1A Block Data Read / Write Register 1 0x0 NA O O O O 435
(for P0O-25)
P0-36 MAP2A Block Data Read / Write Register 2 0x0 NA O O O O 435
(for P0-26)
PO-37 MAP3A Block Data Read / Write Register 3 0x0 NA O O O O 435
(for P0O-27)
PO-38 MAP4A Block Data Read / Write Register 4 0x0 NA O O O O 435
(for PO-28)
PO-39 MAP5A Block Data Read / Write Register 5 0x0 NA O O O O 435
(for P0-29)
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Monitor and General Use

Control Mode Related

Parameter Name Function Default Unit Secti
Pt Pr S T >ection

Block Data Read / Write Register 6

P0O-40 MAPGA 0x0 NNA O O O O 435

(for P0-30)

PO-41 MAP7A Block Data Read / Write Register 7 0x0 NA O O O O 435
(for P0-31)

PO-42 MAPSA Block Data Read / Write Register 8 0x0 NA O O O O 435
(for P0-32)

P0-46% SVSTS  Servo Output Status Display 0 NA O O O O -

P1-04 MON1 Analog Monitor Output Proportion 1 100 % (full O 0 o0 O 6.4.4
(CH1) scale)

P1-05 MON2 Analog Monitor Output Proportion 2 100 % (full O 0 o0 O 6.4.4
(CH2) scale)

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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Smooth Filter and Resonance Suppression

Control Mode Related

Parameter Name Function Default Unit Secti
Pt Pr S T >ection

Accel / Decel Smooth Constant of
P1-06 SFLT Analog Speed Command (Low-pass 0 msec 0] 6.3.3
Filter)

Smooth Constant of Analog Torque

P1-07 TFLT Command (Low-pass Filter) 0 msec 0] 6.4.3

P1-08 PELT Smooth Constant of Po§ition 0 10 olo 6.26
Command (Low-pass Filter) msec

P1-25 vsFi | Low-frequency Vibration 100.0 | 0.1Hz | O | O 6.2.0
Suppression (1)

p1-26 | vsgt | Low-frequency Vibration o | NAlO O 6.2.0
Suppression Gain (1)

P1-27 vsFz | Low-frequency Vibration 100.0 | 0.1Hz | O | O 6.2.0
Suppression (2)

p1-28 | vsg2 | Low-frequency Vibration o | NA OO 6.2.0
Suppression Gain (2)

P1-29 AVSM Auto Low-frequency Vibration 0 NA Ol o 6.2.9

Suppression Mode Selection

Low-frequency Vibration Detection

P1-30 VCL 500 | pulse | O 6.2.9

Level o
P1-34 TACC Acceleration Time 200 | msec OO 6.3.3
P1-35 TDEC Deceleration Time 200 | msec O | O 6.3.3
P1-36 TSL Accel /Decel S-curve 0 msec O | O 6.3.3
P1-59 MELT A_nalog Speed Linear Filter (Moving 0 0.1ms o )
Filter)
P1-62 FRCL Friction Compensation Percentage 0 % O|O0|0O0|O -
P1-63 FRCT Friction Compensation Smooth 0 ms olololo )
Constant
P1-68 PFLT2 | Position Command Moving Filter 0 ms OO -
P1-75 FELP Full-closed Loop Low-pass Filter 100 | msec | O | O )

Time Constant

Notch Filter 1 (Resonance
Suppression)
Notch Filter Attenuation Rate 1

P2-24 DPH1 , 0 dB O|O0|O0|0O| 637
(Resonance Suppression)

P2-23 NCF1 1000 Hz 1O 0|0 |0O| 637

Notch Filter 2 (Resonance
Suppression)

P2.44 DPH?2 Notch Filter Attenuatlorl Rate 2 0 4B olololo 6.3.7
(Resonance Suppression)

P2-43 NCF2 1000 Hz OO0  O0|0O0| 637

Notch Filter 3 (Resonance
Suppression)
Notch Filter Attenuation Rate 3

P2-46 DPH3 , 0 dB OO0 0O |0O| 637
(Resonance Suppression)

P2-45 NCF3 1000 Hz 1O 0|0 |0O| 637
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Smooth Filter and Resonance Suppression

Control Mode Related

Parameter Name Function Default Unit Secti
Pt Pr S T ©e€ction

Auto Resonance Suppression Mode

P2-47 ANCF Selection

1 | NA|JO|]O|O|O| -

Auto Resonance Suppression

P2-48 ANCL | Detection Level

100 NA |O|O|O|O -

Low- Filter Time Constant
P2-25 NLp | cowpassTHier fime onsian 20r5|msec| 0|0 /0| 0| 637
(Resonance Suppression)

P2-33A INF Semi-Auto Mode Inertia Adjustment

. 0 NA |O|[O|O|O 6.3.6
Selection

Speed Detection Filter and Jitter

P2-49 SJIT .
Suppression

0O | sec | O/ 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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Gain and Switch

Control Mode
Parameter Name Function Default Unit gele:!ed
Pt Pr s T >ection
P2-00 KPP Proportional Position Loop Gain 35 radls | O | O 6.2.8
P2-01 PPR Position Loop Gain Switching Rate 100 % O|O 6.2.8
P2-02 PFG Position Feed Forward Gain 50 % O|O 6.2.8
P2.03 PFE Smooth Constant of Position Feed 5 msec | 0 | O )
Forward Gain
P2-04 KVP Proportional Speed Loop Gain 500 |radls| O | O | O|O 6.3.6
P2-05 SPR Speed Loop Gain Switching Rate 100 % O|l0|0]|O0 -
P2-06 KVI Speed Integral Compensation 100 |(radls | O | O | O | O 6.3.6
P2-07 KVF Speed Feed Forward Gain 0 % 0O|0|0|O0O 6.3.6
P2-26 DST External Anti-Interference Gain 0 0001 O|O|0O|O -
pP2-27 GCC Gain Switching Control Selection 0 NA | O|O|O|O -
P2-28 GUT | Gain Switching Time Constant 10 ngc ololo|o| -
pulse
P2-29 GPE Gain Switching Condition 1280000 Kpps | O | O | O | O -
r/min
5.6
} Speed Frequency Response Level
P2-31H AUTA in Auto and Semi-Auto Mode 80 Hz 010100 6.3.6
P2-32A AUT2 Speed Frequency Response Level 0 NA lolololo 5.6
in Auto and Semi-Auto Mode 6.3.6

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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Position Control

Control Mode
Parameter Name Function Default, Unit gelatfed
Pt Pr § T “ection
pulse
P1-01@ CTL Control Mode and Output Direction 0 rf/min | O | O| O | O 6.1
N-M
P1-024A PSTL Speed and Torque Limit 0 NA |O|O|0O0|O 6.6
P;ﬂf 4~ TQ1~3 | 1st~ 3rd Torque Limit 100 | % |0|/o0|O0| 0| 641
P1-46 A GR3 Encoder Output Pulse Number 2500 |pulse | O | O | O | O -
P1-55 MSPD | Maximum Speed Limit rated | /min | O | O | O | O -
P1-72 | FRES | Full-closed Loop Resolution 5000 "4 o | o .
P1-73 FERR Full-closed Loop Excessive Position 30000 | pulse | O | O _
Error Range
P1.74 FCON FuII-chsed Loop Control Function 000h ) olo )
Selection
P2-50 DCLR Pulse Deviation Clear Mode 0 NA | O| O -
External Pulse Control Command (Pt mode)
P1-00A PTT External Pulse Input Type 0x2 N/A | O 6.2.1
) Electronic Gear Ratio (1st
P1-44 A GR1 Numerator) (N1) 1 pulse | O | O 6.2.5
Electronic Gear Ratio
P1-454A GR2 (Denominator) (M) 1 pulse | O | O 6.3.6
; Electronic Gear Ratio (2nd
P2-60 A GR4 Numerator) (N2) 1 pulse | O | O -
; Electronic Gear Ratio (3rd
P2-61A GR5 Numerator) (N3) 1 pulse | O | O -
; Electronic Gear Ratio (4th
P2-62A GR6 Numerator) (N4) 1 pulse | O | O -

Internal Pulse Control Command (Pr mode)

P6-02 ~ PO1 ~ Definition of Path 1 ~ 63
pP7-27 PO63 Data of Path 1 ~ 63

P5-60 ~ | POV1~ | Moving Speed Setting of Position 0 | 20 ~ 0.1

0 N/A @) 7.10

P5-75 | POV15 | ~15 3000 | r/min © 7.10
Deceleration Time of Protectin 0XFO00
P5-03 PDEC Function FEEFE NNA | O|O|O|O -
P5-04 HMOV | Homing Mode 0 NA | OO -
P5-05 HSPD1 |1_|st S_peed Setting of High Speed 100 0.1_ ol ololo )
oming r/min
P5-06 HSPD2 2Hnd _Speed Setting of Low Speed 20 0.1_ ol ololo )
oming r/min
P5-071 PRCM Trigger Position Command (Pr 0 N/A o )
mode only)
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Position Control

Control Mode
Parameter Name Function Default, Unit gelired
Pt Pr s T Section
P5-20 ~ ACO ~ . 200 ~
P5.35 AC15 Accel / Decel Time 0 ~ 13 30 ms (0] 7.10
P5-40 ~ DLYO ~ . 0~
P5.55 DLY15 Delay Time 0 ~ 15 5500 ms O 7.10
Event Rising-edge Trigger
P5-98 EVON | Command 0 N/A o) -
(OFF - ON)
Event Falling-edge Trigger
P5-99 EVOF | Command 0 N/A o) -
(ON > OFF)
PATH 1 ~ PATH 2 Data Not
P5-151 PMEM Retained Setting 0x0 NA | O] O|O|O -
P5-16 AXEN Axis Position: Motor Encoder N/A NA |O|O|O| O 7.3
Axis Position: Auxiliary Encoder
P5-17 AXAU (Pulse Command Feedback) N/A NA 10101010 7.3
P5-18 AXPC Axis Position: Pulse Command N/A NA |O|O|O|O 7.3
P5-08 SWLP | Forward Software Limit +2°*" | PUU 0 -
P5-09 SWLN | Reverse Software Limit 2" | PUU 0 -

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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Speed Control

Control Mode
Parameter Name Function Default Unit gelired
Pt Pr s T ection
pulse
P1-01@ CTL Control Mode and Output Direction 0 rf/min | O | O | O | O 6.1
N-M
P1-02A PSTL Speed and Torque Limit 0 NNA | O|O|0O0|O 6.6
P1-46 A GR3 Encoder Output Pulse Number 1 pulse | O | O | O | O -
P1-55 MSPD | Maximum Speed Limit rated | /min | O | O | O | O -
1000
P109~ | Sp1~3 | 1st~ 3rd Speed Command ~ | 01 o|o| 631
P1-11 r/min
3000
P1-12 ~ -

P1-14 TQ1~3 | 1st ~ 3rd Torque Limit 100 % O|O0|0O0|O 6.6.2
P1-40A | VCM 'Ii’l'frﬁt Analog Speed Command or | i | p/min 0| 0| 634
P1-41A TcM Ili/llra:]):t Analog Torque Command or 100 % ololo!lo )

P1-76 | AMSPD Mﬁt’;uf"ta“o“ Speed of Encoder | 5500 | ymin |0 |0 |0 | 0| -

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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Torque Control

Control Mode
Parameter Name Function Default Unit gelired
Pt Pr s T “ection
pulse
P1-01@ CTL Control Mode and Output Direction 0 rf/min [ O | O| O | O 6.1
N-M
P1-02A PSTL Speed and Torque Limit 0 NA | O|O|O|O 6.6
P1-46 A GR3 Encoder Output Pulse Number 1 pulse | O | O | O | O -
P1-55 MSPD | Maximum Speed Limit rated | r/min | O | O | O | O -
P1-09 100
~ SP1~3 | 1st ~ 3rd Speed Limit ~ r/min O| O 6.6.1
P1-11 300
P1-12
~ TQ1~3 | 1st ~ 3rd Torque Command 100 % oO|O0|[0O0|O 6.4.1
P1-14
P1-40A | vCm | Max Analog Speed Commandor | ey | pmin ol o| -
P1-41A | TCM m’l‘t Analog Torque Commandor | 45, | o | 0| 0| 0|0 | 644

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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Digital I/O and Relative Input Output Setting

Control Mode
Parameter Name Function Default Unit gelatged
Pt Pr s T Section
P2-09 DRT Bounce Filter 2 2msec O O O O -
P2-10 DI1 Digital Input Terminal 1 (DI1) 101 NA O O O O Table8A
P2-11 DI2 Digital Input Terminal 2 (DI2) 104 NNA O O O O Table8.A
P2-12 DI3 Digital Input Terminal 3 (DI3) 116  NA O O O O Table8A
P2-13 D4 Digital Input Terminal 4 (DI4) 117 NA O O O O Table8A
P2-14 DI5 Digital Input Terminal 5 (DI5) 102 NNA O O O O Table8A
P2-15 DI6 Digital Input Terminal 6 (DI6) 22 NA O O O O Table8A
P2-16 DI7 Digital Input Terminal 7 (DI7) 23 NA O O O O Table8A
P2-17 DI8 Digital Input Terminal 8 (DI8) 21 NA O O O O Table8A
P2-36 EDI9 (Eé‘éelg;a' Digital Input Terminal 9 0 NA O O O O Table8A
P2.37 EDI10 External Digital Input Terminal 10 0 NA O O O O Table8A
(EDI10)
P2-38  EDI1 (Eé‘éﬁﬂa)' Digital Input Terminal 11 0O NA O O O O Table8A
P2.39 EDI12 External Digital Input Terminal 12 0 NNA O O O O Table8A
(EDI12)
P2-40 EDI13 External Digital Input Terminal 13 0 NNA O O O O Table8A
(EDI13)
P2-41 EDI14 External Digital Input Terminal 14 0 NNA O O O O Table8A
(EDI14)
P2-18 DO1 Digital Output Terminal 1 (DO1) 101 NNA O O O O Table8B
P2-19 DO2 Digital Output Terminal 2 (DO2) 103 NA O O O | O Table8.B
P2-20 DO3 Digital Output Terminal 3 (DO3) 109 NNA O O O O Table8.B
P2-21 DO4 Digital Output Terminal 4 (DO4) 105 NNA O O O O Table8.B
P2-22 DO5 Digital Output Terminal 5 (DO5) 7 NNA O O O O Table8B
P1-38 ZSPD Zero Speed Range Setting 100 r/orﬁ1in O O O | O Table8B
P1-39 SSPD Target Motor Speed 3000 f/min O O O O Table8.B
P1-42 MBT1 On Delay Time of Electromagnetic 0 ms O O O O 6.55
Brake
P1-43 MBT?2 OFF Delay Time of Electromagnetic 0 ms O O O O 6.55
Brake
P1-47 SCPD Speed Reached Output Range 10 r/min o Table 8.B
P1-54 PER Positioning Completed Width 12800 | pulse O | O Table 8.B
P1-56 ovw Output Overload Warning Time 120 % O O O | O Table8.B
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Communication

Control Mode
Parameter Name Function Default Unit ge":Fed
Pt Pr S T ©Secton
P3-00@ ADR Communication Address Setting Ox7TF  NA O O O | O 9.2
P3-01 BRT Transmission Speed 0x0203 bps O O O | O 9.2
P3-02 PTL Communication Protocol 6 NNA O O 0| O 9.2
P3-03 FLT Transmission Fault Treatment 0 NNA 1 O O 0| O 9.2
P3-04 CWD Communication Time Out Detection 0 sec O O | 0O0|O 9.2
P3-05 CMM Communication Selection 0 NNA 1 O O 0| O 9.2
P3-061 sDI III:)igita_I Input Communication 0 NA O O O O 99
unction
P3-07 cDT 1C_)icr)nrr(;munication Response Delay 0 imsec O O O O 992
P3-08 MNS Monitor Mode 0000 NA O O] O O 9.2
P3-09 SYC CANopen Synchronization Setting 0x57A1 NNA O O O O 9.2

Explanation of symbols (marked after parameter)
(k)  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 Mode Related

Parameter Name Function Default Unit Section
Pt Pr S T
P4-00% ASH1 Fault Record (N) 0 NA O O O O 441
P4-01% = ASH2  Fault Record (N-1) 0 NA O O O O 441
P4-02%  ASH3  Fault Record (N-2) 0 NA O O O O 441
P4-03% = ASH4  Fault Record (N-3) 0 NA O O O O 4441
P4-04%  ASH5  Fault Record (N-4) 0 NA O O O O 4441
P4-05 JOG JOG Operation 20 rrmin O O OO 442
P4-06 AN FOT Force Output Contact Control 0 NA O O O O 444
P4-07 ITST Input Status 0 NA O O OO 45425
P4-08% PKEY Digital Keypad Input of Servo Drive N/A NA O O O O -
P4-09% MOT Output Status N/A NA O O |  O| O 446
P4-10 A CEN Adjustment Function 0 NNA O O O] O -
P4-11  SOF1 ﬁgijgﬁmi‘r’ﬁd Input Drift Fsae(t::%g NA O O O O -
P4-12  SOF2 ﬁgijgﬁmi‘r’f‘;d Input Drift Fsae(t::%g NA O O O O -
P4-13 TOF1  Analog Torque Drift Adjustment 1 Fsae‘itt;g NA O O O O -
P4-14 TOF2  Analog Torque Drift Adjustment 2 Fsae(t::%g NA O O O O -
P4-15 COF1 (C\)/u1rr;|;1;1 Eeestector Drift Adjustment l;z(i:;lg NA O O O O )
P4-16 COF?2 (C\)/uzrrsg Eeestector Drift Adjustment l;zﬁlc;g NA O O O O )
P4-17 COF3 (C\J/L\J/:repri:talis)g;cector Drift Adjustment Fszci:ﬁg NA O O O O )
P4-18 COF4 (C\J/L\;;reprr\]talis)g;cector Drift Adjustment Fsae(’i:;g NA O O O O )
P4-19 TIGB  IGBT NTC Calibration Fsiﬂl‘?g NA O O O ©O -
P4-20 DOF1 Analog Monitor Output Drift 0 m o0 O O O 6.4.4

Adjustment (CH1)
Analog Monitor Output Drift

P4-21 DOF2 Adjustment (CH2) 0 mv O O O O 644
P4-22 SAO Analog Speed Input Offset 0 mV 0] -
P4-23 TAO Analog Torque Input Offset 0 mV 0] -
P4-24 LVL Undervoltage Error Level 160 V(ms) O O O | O -
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E-CAM Function

Control Mode
Parameter Name Function Default Unit gelatfed
Pt |Pr| s | T | ®°cton
P581  ECHD o CAM:StartAddress of Data 100 NA O O O O 710
rray
P5.82 ECMN E-CAM_: E-CAM Area Number N (at 5 N/A o 710
least >=5)
P5-83 ECMM | E-CAM: E-CAM Cycle Number (M) 1 N/A o] 7.10
P5-84 ECMP E-QAM: Pulse Number of Master 3600 N/A o 710
Axis (P)
P5-85 ECME E-CAM: Engage Area Number 0 N/A (0] 7.10
P5-86I ECAX E-CAM: Position of Master Axis 0 N/A @) 710
P5-87 PLED E-CAM: Lead Command Length 0 N/A (0] 7.10
P5-88ll ECON  E-CAM: E-CAM Source Setting OOOOOOhOO N/A 0 7.10
P5-89 ECRD E-CAM: Disengage Timing Data 0 N/A @) 7.10
P5-90 CMAP E-CAM: Area Number + (Polarity is 0 N/A o 710
Positive)
P5-91 CMAN E—CAM: Area Number - (Polarity is 0 N/A o 710
Negative)
P5-92 PLED E-CAM: Cyclic Lead Command 0 N/A o 710
Length

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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8.3 Detailed Parameter Listings

Group 0: P0O-xx Monitor Parameters

PO - 00%

8-30

VER

Firmware Version Address: 0000H, 0001H

Default: Factory setting Related Section: N/A

Appli
Unit:

cable Control Mode: ALL
N/A

Range: N/A

Data
Displ

Size: 16-bit

ay Format: Decimal

ALE

Drive Fault Code Address: 0002H, 0003H

Default: N/A Related Section: Chapter 11

Appli
Unit:

cable Control Mode: ALL
N/A

Range: 001 ~ 380

Data
Displ

Size: 16-bit
ay Format: BCD

Settings:

This

parameter shows the current servo drive fault if the servo drive is currently faulted.

The fault code is hexadecimal data but displayed in BCD format (Binary coded decimal).

Servo Drive Fault Codes:

001:
002:
003:

004:
005:
006:
007:

Overcurrent
Overvoltage

Undervoltage (This fault code shows when main circuit voltage is below its minimum
specified value while Servo On, and it will not show while Servo Off. This fault code can be
cleared automatically after the voltage has returned within its specification.)

Motor error (The drive and motor are not correctly matched for size (power rating).
Regeneration error
Overload

Overspeed

008: Abnormal pulse control command

009:
010:

011:
error

Excessive deviation
Reserved

Encoder error (The wiring of the encoder is in error and this causes the communication
between the servo drive and the encoder.)

012: Adjustment error

013:

Emergency stop activated

Revision June, 2009



Chapter 8 Servo Parameters | ASDA-A2 Series

014: Reverse limit switch error

015: Forward limit switch error

016: IGBT temperature error

017: Memory error

018: Encoder output error

019: Serial communication error

020: Serial communication time out

021: Reserved

022: Input power phase loss

023: Pre-overload warning

024: Encoder initial magnetic field error

025: Encoder internal error

026: Encoder data error

030: Motor protection error

031: U, V, W wiring error

040: Full-closed loop excessive deviation

099: DSP firmware upgrade

CANopen Communication Fault Codes

185: CANbus error

111: CANopen SDO receive buffer overrun

112: CANopen PDO receive buffer overrun

121: Index error occurs when accessing CANopen PDO object.

122: Sub-index error occurs when accessing CANopen PDO object.
123: Data type (size) error occurs when accessing CANopen PDO object.
124:; Data range error occurs when accessing CANopen PDO object.
125: CANopen PDO object is read-only and write-protected.

126: CANopen PDO object does not support PDO.

127: CANopen PDO object is write-protected when Servo On.

128: Error occurs when reading CANopen PDO object from EE-PROM.
129: Error occurs when writing CANopen PDO object into EE-PROM.
130: EE-PROM invalid address range

131: EE-PROM checksum error

132: Password error

Motion Control Fault Codes:

201: CANopen data initial error

213: Write parameter error: exceeds the limit of normal range

215: Write parameter error: read only

217: Write parameter error: parameter lock
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219: Write parameter error: parameter lock

235: Pr command overflow

245: Pr positioning time out

249: Invalid Pr path number

261: Index error occurs when accessing CANopen object.

263: Sub-index error occurs when accessing CANopen object.
265: Data type (size) error occurs when accessing CANopen object.
267: Data range error occurs when accessing CANopen object.
269: CANopen object is read-only and write-protected.

26b: CANopen object does not support PDO.

26d: CANopen object is write-protected when Servo On.

26F: Error occurs when reading CANopen object from EE-PROM.
271: Error occurs when writing CANopen object into EE-PROM.
273: EE-PROM invalid address range

275: EE-PROM checksum error

277: Password error

283: Forward software limit

285: Reverse software limit

289: Position counter overflow

291: Servo Off error

301: CANopen SYNC failed

302: CANopen SYNC signal error

303: CANopen SYNC time out

304: CANopen IP command failed

305: SYNC period error

380: Position deviation alarm for digital output, MC_OK (Please refer to P1-48.)

m STS Drive Status (Front Panel Display) Address: 0004H, 0005H
Default: 00 Related Section: Section 4.3.5,
Applicable Control Mode: ALL Section 7.2
Unit: N/A

Range: 00 ~ 127

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter shows the servo drive status.

00: Motor feedback pulse number (after electronic gear ratio is set) [user unit]

01: Input pulse number of pulse command (after electronic gear ratio is set) [user unit]
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02: Position error counts between control command pulse and feedback pulse [user unit]
03: Motor feedback pulse number (encoder unit, 1280000 pulse/rev) [pulse]

04: Input pulse number of pulse command (before electronic gear ratio is set) [pulse]
05: Position error counts [pulse]

06: Input frequency of pulse command [Kpps]

07: Motor rotation speed [r/min]

08: Speed input command [Volt]

09: Speed input command [r/min]

10: Torque input command [Volt]

11: Torque input command [%]

12: Average load [%]

13: Peak load [%]

14: Main circuit voltage [Volt]

15: Ratio of load inertia to Motor inertia [0.1times]

16: IGBT temperature

17: Resonance frequency [Hz]

18: Absolute pulse number relative to encoder (use Z phase as home). The value of Z phase
home point is 0, and it can be the value from -5000 to +5000 pulses.

0 +5000,-5000 0 +5000,-5000 0
ik e

Z Z z

19: Mapping Parameter 1: Display the content of parameter P0-25 (mapping target is specified
by parameter P0-35)

20: Mapping Parameter 2: Display the content of parameter P0-26 (mapping target is specified
by parameter P0-36)

21: Mapping Parameter 3: Display the content of parameter P0-27 (mapping target is specified
by parameter P0-37)

22: Mapping Parameter 4: Display the content of parameter P0-28 (mapping target is specified
by parameter P0-38)

23: Status Monitor 1: Display the content of parameter P0-09 (the monitor status is specified by
parameter P0-17)

24: Status Monitor 2: Display the content of parameter P0-10 (the monitor status is specified by
parameter P0-18)

25: Status Monitor 3: Display the content of parameter P0-11 (the monitor status is specified by
parameter P0-19)

26: Status Monitor 4: Display the content of parameter P0-12 (the monitor status is specified by
parameter P0-20)
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8-34

MON Analog Monitor Output Address: 0006H, 0007H
Default: 01 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: 00 ~ 77

Data Size: 16-bit
Display Format: Hexadecimal
Settings:

This parameter determines the functions of the analog monitor outputs.

\—DX: CH1
Y: CH2

» not used
XY: (X: CH1;Y: CH2)

0: Motor speed (+/-8V / maximum motor speed)

1: Motor torque (+/-8V / maximum torque)

: Pulse command frequency (+8Volts / 4.5Mpps)

: Speed command (+/-8Volts / maximum speed command)
: Torque command (+/-8Volts / maximum torque command)

:V_BUS voltage (+/-8Volts / 450V)

(o2 ) B N GV R \V)

: Reserved
7: Reserved
Please note: For the setting of analog output voltage proportion, refer to the P1-04 and P1-05.
Example:
P0-03 = 01(CH1 is speed analog output)

Motor speed = (Max. motor speed x V1/8) x P1-04/100, when the output voltage value of CH1 is
V1.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)
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TSON |Servo Startup Time Address: 0010H, 0011H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: Hour

Range: 0 ~ 65535
Data Size: 16-bit

Display Format: Decimal

CM1 Status Monitor 1 Address: 0012H, 0013H
Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to provide the value of one of the status monitoring functions found in
P0-02. The value of P0-09 is determined by P0-17 (desired drive status) through communication
setting or the keypad. The drive status can be read from the communication address of this
parameter via communication port.

For example:

Set P0-17 to 3, then all consequent reads of P0-09 will return the motor feedback pulse number
in pulse.

When reading the drive status through Modbus communication, the system should read two 16-
bit data stored in the addresses of 0012H and 0013H to form a 32-bit data.

(0013H : 0012H) = (high byte : low byte)

When reading the drive ststus through the keypad, if P0-02 is set to 23, VAR-1 will quickly show
for about two seconds and then the value of P0-09 will display on the display.

CM2 Status Monitor 2 Address: 0014H, 0015H
Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Decimal
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PO - 115%

PO - 125

8-36

Settings:

This parameter is used to provide the value of one of the status monitoring functions found in
P0-02. The value of P0-10 is determined by P0-18 (desired drive status) through communication
setting or the keypad. The drive status can be read from the communication address of this
parameter via communication port.

When reading the drive status through the keypad, if P0-02 is set to 24, VAR-2 will quickly show
for about two seconds and then the value of P0-10 will display on the display.

Ccm3 Status Monitor 3 Address: 0016H, 0017H
Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit
Display Format: Decimal
Settings:

This parameter is used to provide the value of one of the status monitoring functions found in
P0-02. The value of PO-11 is determined by P0-19 (desired drive status) through communication
setting or the keypad. The drive status can be read from the communication address of this
parameter via communication port.

When reading the drive status through the keypad, if P0-02 is set to 25, VAR-3 will quickly show
for about two seconds and then the value of PO-11 will display on the display.

CM4 Status Monitor 4 Address: 0018H, 0019H
Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit
Display Format: Decimal
Settings:

This parameter is used to provide the value of one of the status monitoring functions found in
P0-02. The value of P0O-12 is determined by P0-20 (desired drive status) through communication
setting or the keypad. The drive status can be read from the communication address of this
parameter via communication port.

When reading the drive status through the keypad, if P0-02 is set to 26, VAR-4 will quickly show
for about two seconds and then the value of P0O-12 will display on the display.
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COEREK) & |CM5 Status Monitor 5 Address: 001AH, 001BH

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to provide the value of one of the status monitoring functions found in
P0-02. The value of P0-12 is determined by P0-20 (desired drive status) through communication
setting or the keypad. The drive status can be read from the communication address of this
parameter via communication port.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

CM1A |Status Monitor Selection 1 Address: 0022H, 0023H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 127

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to determine the drive status found in P0-02. The selected drive status
will be displayed by P0-09.

For example:

Set P0-17 to 7, then all consequent reads of P0-09 will return the motor rotation speed in r/min.

SEREEN (CM2A  |Status Monitor Selection 2 Address: 0024H, 0025H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A
Range: 0 ~ 127

Data Size: 16-bit
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Display Format: Decimal
Settings:

This parameter is used to determine the drive status found in P0-02. The selected drive status
will be displayed by P0-10. Refer to P0O-17 for explanation.

m CM3A |Status Monitor Selection 3 Address: 0026H, 0027H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A
Range: 0 ~ 127

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to determine the drive status found in P0-02. The selected drive status
will be displayed by P0-11. Refer to P0-17 for explanation.

m CM4A |Status Monitor Selection 4 Address: 0028H, 0029H

Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 127

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to determine the drive status found in P0-02. The selected drive status
will be displayed by P0-12. Refer to P0-17 for explanation.

MWLl |ICM5A  |Status Monitor Selection 5 Address: 002AH, 002BH
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A
Range: 0 ~ 127

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to determine the drive status found in P0-02. The selected drive status
will be displayed by P0-13. Refer to P0-17 for explanation.
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Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

MAP1 Mapping Parameter 1 Address: 0032H, 0033H

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the parameter specified by P0-35

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

The parameters from P0-25 to P0-32 are used to read and write the values of the parameters
those communication addresses are not consecutive. The users can set P0-35 ~ P0-42 as the
desired read and write mapping parameter numbers through communication setting or the
keypad. When reading or writing P0-25 ~ P0-32, the read or write values are equivalent to the
values of the parameters specified by P0-35 ~ P0-42, and vise versa. Refer to P0-35 for

explanation.
MAP2 |Mapping Parameter 2 Address: 0034H, 0035H
Default: N/A Related Section: Section 4.3.5

Applicable Control Mode: ALL

Unit: N/A

Range: determined by the parameter specified by P0-36
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-36 for explanation.

MAP3 |Mapping Parameter 3 Address: 0036H, 0037H

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the parameter specified by P0-37

Data Size: 32-bit

Display Format: Hexadecimal
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Settings:
Refer to to P0-25 and P0-37 for explanation.

VBV IMAP4  |Mapping Parameter 4 Address: 0038H, 0039H

Default: N/A Related Section: Section 4.3.5

Applicable Control Mode: ALL

Unit: N/A

Range: determined by the parameter specified by P0-38
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-38 for explanation.

m MAP5 |Mapping Parameter 5 Address: 003AH, 003BH

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL
Unit: N/A

Range: determined by the parameter specified by P0-39
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-39 for explanation.

m MAP6 |Mapping Parameter 6 Address: 003CH, 003DH

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL
Unit: N/A

Range: determined by the parameter specified by P0-40
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-40 for explanation.

m MAP7 |Mapping Parameter 7 Address: 003EH, 003FH

Default: N/A Related Section: Section 4.3.5

Applicable Control Mode: ALL
Unit: N/A
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Range: determined by the parameter specified by P0-41
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-41 for explanation.

m MAP8 |Mapping Parameter 8 Address: 0040H, 0041H

Default: N/A Related Section: Section 4.3.5
Applicable Control Mode: ALL
Unit: N/A

Range: determined by the parameter specified by P0-42
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to P0-25 and P0-42 for explanation.

Reserved (Do Not Use)

Reserved (Do Not Use)

MAP1A |Block Data Read / Write Register 1 (for P0-25) Address: 0046H, 0047H
Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

The parameters from P0-35 to P0-42 are used to designate the desired read and write
parameter numbers for PO-25 to P0-32, and read and write the values of the parameters those
communication addresses are not consecutive through communication setting or the keypad
more efficiently.

The read / write parameter could be one 32-bit parameter or two 16-bit parameters.

The operation of parameter P0-35 is described as follows:

HIGH  LOW
P0-35 PH PL
! |

P0-25 VH VL
When PH = PL, it indicates that PO-25 includes two 16-bit parameters.
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VH = *(PH) VL = *(PL)
P0-35 P P

}
P0-25 V32

When PH = PL = P, it indicates that the content of P0-25 is one 32-bit parameter.
V32 = *(P). If P = 060Ah (parameter P6-10), the value of V32 is the value of P6-10.

R

» not used

A: Parameter group code in hexadecimal format

B: Parameter number in hexadecimal format

For example:

If the desired read and write parameter number is P2-06, please set P0-35 to 0206. If the
desired read and write parameter number is P5-42, please set P0-35 to 052A, and vise versa.

When the users want to read and write the value of the parameter P1-44 (32-bit parameter) via
P0-25, please set P0-35 to 0x012C012C through communication setting or the keypad. The the
value of the parameter P1-44 will be displayed by P0-25.

When the users want to read and write the values of the parameters P2-02 (Position Feed
Forward Gain, 16-bit parameter) and P2-04 (Proportional Speed Loop Gain, 16-bit parameter)
via P0-25, please set P0-35 to 0x02040202 through communication setting or the keypad. The
the values of the parameters P2-02 and P2-04 will be displayed by P0-25.

m MAP2A |Block Data Read / Write Register 2 (for P0-26) Address: 0048H, 0049H
Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL
Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-36

P0-26

Refer to P0-35 for explanation.
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MAP3A |Block Data Read / Write Register 3 (for P0-27) Address: 004AH, 004BH

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-37

P0-27

Refer to P0-35 for explanation.

MAP4A |Block Data Read / Write Register 4 (for P0-28) Address: 004CH, 004DH

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-38

P0-28

Refer to P0-35 for explanation.

MAPS5A |Block Data Read / Write Register 5 (for P0-29) Address: 004EH, 004FH

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-39

P0-29

Refer to P0-35 for explanation.
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PO - 40

8-44

MAPG6A |Block Data Read / Write Register 6 (for P0-30) Address: 0050H, 0051H

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-40

P0-30

Refer to P0-35 for explanation.

MAP7A |Block Data Read / Write Register 7 (for P0-31) Address: 0052H, 0053H

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-41

P0O-31

Refer to P0-35 for explanation.

MAPSA |Block Data Read / Write Register 8 (for P0-32) Address: 0054H, 0055H

Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

P0-42

P0-32

Refer to P0-35 for explanation.
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Reserved (Do Not Use)

PCMN |Status Monitor Register (PC Software Setting) Address: 0058H, 0059H
Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit

Display Format: Decimal

Settings:

The function of this parameter is the same as P0-09 (Please refer to P0-09). Please note that
this pamameter can be set through communication setting only.

PCMNA glat:iunsgl)\llonitor Register Selection (PC Software Address: 005AH, 005BH
Default: 0x0 Related Section: Section 4.3.5
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 127

Data Size: 16-bit
Display Format: Decimal
Settings:

The function of this parameter is the same as P0-17 (Please refer to P0-17). Please note that
this pamameter can be set through communication setting only.

SVSTS |Servo Output Status Display Address: 005CH, 005DH

Default: 0 Related Section: -
Applicable Control Mode: ALL

Unit: N/A

Range: 0x00 ~ OxFF

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to display the digital output signal of the servo drive. The servo output
status display will show in hexadecimal format.

Bit0: SRDY (Servo ready)
Bit1: SON (Servo On)
Bit2: ZSPD (At Zero speed)
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Bit3: TSPD (At Speed reached)

Bit4: TPOS (At Positioning completed)

Bit5: TQL (At Torque limit)

Bit6: ALRM (Servo alarm activated)

Bit7: BRKR (Electromagnetic brake control)
Bit8: HOME (Homing completed)

Bit9: OLW (Output overload warning)

Bit10: WARN (Servo warning activated. WARN is activated when the drive has detected reverse
limit error; forward limit error, emergency stop, serial communication error, and
undervoltage these fault conditions.)

Bit11: Reserved
Bit12: Reserved
Bit13: Reserved
Bit14: Reserved
Bit15: Reserved

The servo output status display can be monitored through communication also.
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Group 1: P1-xx Basic Parameters

PTT External Pulse Input Type Address: 0100H, 0101H

Default: 0x2 Related Section: Section 6.2.1
Applicable Control Mode: Pt

Unit: N/A

Range: 0 ~ 1132

Data Size: 16-bit

Display Format: Hexadecimal

Settings:
N A: Input pulse type
U putp yp
***** 0: AB phase pulse (4x) (Quadrature Input)
\—VA 1: Clockwise (CW) + Counterclockwise(CCW) pulse
i 2: Pulse + Direction
D
» notused

B: Input pulse filter

This setting is used to suppress or reduce the chatter caused by the noise, etc. However, if the
instant input pulse filter frequency is over high, the frequency that exceeds the setting value will
be regarded as noise and filtered.

B Low Filter Setting Value High Filter
0 1.66Mpps 0 6.66Mpps
1 416Kpps 1 1.66Mpps
2 208Kpps 2 833Kpps
3 104Kpps 3 416Kpps
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C: Input polarity

0=Positive Logic 1=Negative Logic
Pulse Type
Forward Reverse Forward Reverse
AB phase pu]se PULSE PULSE L L
(Quadrature) SIGN SIGN
CW CCW | PULSEJ—m PULSEJmJ
+
PUSE! sien UL sioN LTLIL
P | D t PULSE PULSEM
+
ulse irection N - sion— |

Input pulse interface Max. input pulse frequency
Line driver/Line receiver 500Kpps/4Mpps
Open collector 200Kpps
D: Source of pulse command
ey Input pulse interface Remark
value
0 Open collector for CN1 Terminal Identification:
low-speed pulse PULSE, SIGN
1 Line driver for CN1 Terminal Identification:
high-speed pulse PULSE_D, SIGN_D

The source of pulse command can also be determined by digital input, PTCMS. When the
digital input function is used, the source of pulse command is from digital input.

CTL

Control Mode and Output Direction

Address: 0102H, 0103H

Default: 0
Applicable Control Mode: ALL

Unit: pulse (P mode), r/min (S mode), N-m (T mode)

Range: 00 ~ 110F
Data Size: 16-bit

Display Format: Hexadecimal

Related Section: Section 6.1,

Table 8.A
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A: Control mode settings

Pt | Pr| S T | Sz | Tz Pt | Pr | S T | Sz | Tz

Single Mode Dual Mode

00 A 06 A A

01 A 07 A A

02 A 08 A A

03 A 09 A A

04 A 0A A | A

05 A 0B CANopen Mode
Multiple Mode 0oC Reserved

OE A | A | A 0D A | A

OF A A A

Pt: Position control mode. The command is from external pulse or analog voltage (external
analog voltage will be available soon). Execution of the command selection is via DI signal,
PTAS.

Pr: Position control mode. The command is from internal signal. Execution of 64 positions is via
DI signals (POS0 ~ POS5). A variety of homing control is also provided.

S: Speed control mode. The command is from external signal or internal signal. Execution of
the command selection is via DI signals, SPD0 and SPD1.

T: Torque control mode. The command is from external signal or internal signal. Execution of
the command selection is via DI signals, TCMO and TCM1.

Sz: Zero speed / internal speed command
Tz: Zero torque / internal torque command

Dual Mode: Control of the mode selection is via DI signals. For example, either Pt or S control
mode can be selected via DI signal, S-P (see Table 8.A).

Multiple Mode: Control of the mode selection is via DI signals. For example, either Pt or Pror S
control mode can be selected via DI signals, S-P and Pt-Pr (see Table 8.A).

B: Torque output direction settings

Direction 0 1

Forward ‘) ’]

cocw CW

Reverse j ‘)

CW CCw

C: Discrete 1/0 Setting

1: When switching to different mode, digital inputs/outputs (P2-10 ~ P2-22) can be reset to be
the default value of the mode you switch to.
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P1-024A
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0: When switching to different mode, the setting value of digital inputs/outputs (P2-10 ~ P2-22)
will remain the same and will not be changed.

PSTL Speed and Torque Limit Address: 0104H, 0105H
Default: 00 Related Section: Section 6.6,
Applicable Control Mode: ALL Table 8.A

Unit: N/A

Range: 00 ~ 11

Data Size: 16-bit
Display Format: Hexadecimal
Settings:

This parameter is used to determine that the speed and torque limit functions are enabled or
disabled. If P1-02 is set to 11, it indicates that the speed and torque limit functions are enabled
always. The users can also use DI signals, SPDLM and TRQLM to enable the speed and torque
limit functions. Please note that DI signals, SPDO, SPD1, TCMO0, and TCM1 are used to select
the command source of the speed and torque limit.

T
—

» not used

A: Disable or Enable speed limit function
0: Disable speed limit function

1: Enable speed limit function (It is available in torque mode)

(0)

Vmﬂ%%2>————a\b
: Speed Limit

P1-09(1)—©° Command

| [P1-10(2)]—o
| [P1-11(3)
SPDO

SPD1

B: Disable or Enable torque limit function
0: Disable torque limit function

1: Enable torque limit function (It is available in position and speed mode)
; 0

Tref{—D%o
5 Torque Limit

P1-12(1)[—©° Command

P1-13(2)—™©°
1 [P1-14(3)
TCMO_
TCM1 !
AOUT [Pulse Output Polarity Setting Address: 0106H, 0107H
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Default: 0

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 13

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

\L—:A

» not used

Related Section: Section 3.3.3

This parameter is used to determine the polarity of analog monitor outputs and position pulse

outputs. The analog monitor outputs can be configured with different polarity individually, but the

position pulse outputs have to be each with the same polarity.

A: Analog monitor outputs polarity
0: MON1(+), MON2(+)
1: MON1(+), MON2(-)
2: MON1(-), MON2(+)
3: MON1(-), MON2(-)

B: Position pulse outputs polarity
0: Forward output

1: Reverse output

MON1 (Analog Monitor Output Proportion 1 (CH1)

Address: 0108H, 0109H

Default: 100

Applicable Control Mode: ALL
Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 6.4.4

MON2 (Analog Monitor Output Proportion 2 (CH2)

Address: 010AH, 010BH

Default: 100

Applicable Control Mode: ALL
Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit
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Display Format: Decimal

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

Address: 010CH, 010DH

Default: 0

Applicable Control Mode: S
Unit: msec

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

Display Format: Decimal

Related Section: Section 6.3.3

Smooth Constant of Analog Torque Command

TFLT || ow-pass Filter)

Address: 010EH, 010FH

Default: 0

Applicable Control Mode: T
Unit: msec

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

Display Format: Decimal

Related Section: Section 6.4.3

Smooth Constant of Position Command (Low-
pass Filter)

P1-08 Q43N

Address: 0110H, 0111H

Default: 0

Applicable Control Mode: Pt/Pr
Unit: 10msec

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

Display Format: Decimal

Related Section: Section 6.2.6

1st Speed Command or Limit

o 1

Address: 0112H, 0113H

Default: 1000

Applicable Control Mode: S, T
Unit: 0.1 r/min

Range: -60000 ~ +60000
Data Size: 32-bit

Display Format: Decimal
Settings:

1st Speed Command

8-52

Related Section: Section 6.3.1
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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.

m SP2 2nd Speed Command or Limit Address: 0114H, 0115H

Default: 2000 Related Section: Section 6.3.1

Applicable Control Mode: S, T

Unit: 0.1 r/min

Range: -60000 ~ +60000

Data Size: 32-bit

Display Format: Decimal

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.

m SP3 3rd Speed Command or Limit Address: 0116H, 0117H

Default: 3000 Related Section: Section 6.3.1

Applicable Control Mode: S, T

Unit: 0.1 r/min

Range: -60000 ~ +60000

Data Size: 32-bit

Display Format: Decimal

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.

m TQ1 1st Torque Command or Limit Address: 0118H, 0119H

Default: 100 Related Section: Section 6.4.1
Applicable Control Mode: T, P&S

Unit: %

Range: -300 ~ +300

Data Size: 16-bit

Display Format: Decimal
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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.

Digital output signal TQL is activated when the drive has detected that the motor has reached
the torques limits set by either the parameters P1-12 ~ P1-14 of via an external analog voltage.

m TQ2 2nd Torque Command or Limit Address: 011AH, 011BH
Default: 100 Related Section: Section 6.4.1
Applicable Control Mode: T, P&S
Unit: %

Range: -300 ~ +300

Data Size: 16-bit

Display Format: Decimal

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.

Digital output signal TQL is activated when the drive has detected that the motor has reached
the torques limits set by either the parameters P1-12 ~ P1-14 of via an external analog voltage.

m TQ3 3rd Torque Command or Limit Address: 011CH, 011DH

Default: 100 Related Section: Section 6.4.1

Applicable Control Mode: T, P&S

Unit: %

Range: -300 ~ +300

Data Size: 16-bit

Display Format: Decimal

Settings:

3rd Speed Command

In Torque mode, this parameter is used to set torque 3 of internal torque command.

3rd Speed Limit
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In Position and Speed mode, this parameter is used to set torque limit 3 of internal torque
command.

Digital output signal TQL is activated when the drive has detected that the motor has reached
the torques limits set by either the parameters P1-12 ~ P1-14 of via an external analog voltage.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

VSF1 Low-frequency Vibration Suppression (1) Address: 0132H, 0133H
Default: 100.0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: Hz

Range: 1.0 ~ 100.0
Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set the first group of the low-frequency of mechanical system. It can
be used to suppress the low-frequency vibration of mechanical system. If P1-26 is set to 0, this
parameter is disabled.

m VSG1 Low-frequency Vibration Suppression Gain (1) Address: 0134H, 0135H
Default: 0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr
Unit: -

Range: 0 ~ 9 (0: Disable the function of P1-25)
Data Size: 16-bit
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P1 - 27
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Display Format: Decimal
Settings:

This parameter is used to set the vibration suppression gain for P1-25. When the setting value is
higher, the position response is quicker. However, if the setting value is over high, it may addect
the normal operation of servo motor. It is recommended to set P1-26 as 1.

VSF2 Low-frequency Vibration Suppression (2) Address: 0136H, 0137H

Default: 100.0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: Hz

Range: 1.0 ~ 100.0

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the second group of the low-frequency of mechanical system. It
can be used to suppress the low-frequency vibration of mechanical system. If P1-28 is set to 0,
this parameter is disabled.

VSG2 Low-frequency Vibration Suppression Gain (2) Address: 0138H, 0139H

Default: 0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: -

Range: 0 ~ 9 (0: Disable the function of P1-27)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the vibration suppression gain for P1-27. When the setting value is
higher, the position response is quicker. However, if the setting value is over high, it may addect
the normal operation of servo motor. It is recommended to set P1-28 as 1.

Auto Low-frequency Vibration Suppression

AVSM Mode Selection

Address: 013AH, 013BH

Default: 0 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: -

Range: 0 ~ 1

Data Size: 16-bit

Display Format: Decimal

Settings:
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0: Normal mode (Disable Auto Low-frequency Vibration Suppression Mode).
1: Auto mode (Enable Auto Low-frequency Vibration Suppression Mode).
Explanation:

If P1-29 is set to 0, the setting of low-frequency vibration suppression is fixed and will not
change automatically.
If P1-29 is set to 1, when there is no low-frequency vibration or the low-frequency vibration

becomes less and stable, the system will set P1-29 to 0, save the measured low-frequency value
automatically and memorize it in P1-25.

VCL Low-frequency Vibration Detection Level Address: 013CH, 013DH

Default: 500 Related Section: Section 6.2.9
Applicable Control Mode: Pt/Pr

Unit: pulse

Range: 1 ~ 8000

Data Size: 16-bit

Display Format: Decimal

Settings:

When P1-29 is set to 1, the system will find this detection level automatically. If the setting value
of P1-30 is too low, the dectection of frequency will become sensitive and result in erroneous
measurement. If the setting value of P1-30 is too high, although the probability of erroneous
measurement will decrease, the frequency will become difficult to be found especially when the
vibration of mechanical system is less.

Reserved (Do Not Use)

LSTP Motor Stop Mode Selection Address: 0140H, 0141H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 20

Data Size: 16-bit
Display Format: Hexadecimal
Settings:

This parameter is used to select servo motor stop mode when Servo Off or a fault (servo alarm,
includes EMGS (Emergency stop)) occurs.
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\—b not used
Fault Stop Mode

» not used

Fault Stop Mode
0: Use dynamic brake
1: Allow servo motor to coast to stop

2: Use dynamic brake first, after the motor speed is below than P1-38, allow servo motor to
coast to stop

When the fault NL(CWL) or PL(CCWL) occurs, please refer to the settings of parameter P5-03 to

determine the deceleration time. If the deceleration time is set to 1msec, the motor will stop

instantly.

Reserved (Do Not Use)

TACC |Acceleration Time Address: 0144H, 0145H

Default: 200 Related Section: Section 6.3.3,
Applicable Control Mode: S

Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor
speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is
set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1. When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
34 is limited to 20000 automatically.

TDEC Deceleration Time Address: 0146H, 0147H

Default: 200 Related Section: Section 6.3.3,
Applicable Control Mode: S

Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit
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Display Format: Decimal
Settings:

This parameter is used to determine the acceleration time to accelerate from 0 to its rated motor
speed. The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is
set to 0 (Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters
P1-34 and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.

2. When the source of speed command is analog command, the maximum setting value of P1-
35 is limited to 20000 automatically.

TSL Accel /Decel S-curve Address: 0148H, 0149H
Default: 0 Related Section: Section 6.3.3,
Unit: msec

Applicable Control Mode: S, Pr
Unit: msec

Range: 0 ~ 65500 (0: Disabled)
Data Size: 16-bit

Display Format: Decimal
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.
Speed

\ Time
i t 1 (ms)

1 1 | ] )
- »a | - ¥ -

TSL/I2  TACC TSL/2 TSL/2  TDEC  TSL/2
TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
TSL: P1-36, Accel /Decel S-curve
Total acceleration time = TACC + TSL
Total deceleration time = TDEC + TSL

The functions of parameters P1-34, P1-35 and P1-36 are each individual. When P1-36 is setto 0
(Disabled), the settings of P1-34, P1-35 are still effective. It indicates that the parameters P1-34
and P1-35 will not become disabled even when P1-36 is disabled.

Please note:

1.  When the source of speed command is analog command, the maximum setting value of P1-
36 is set to 0, the acceleration and deceleration function will be disabled.
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2. When the source of speed command is analog command, the maximum setting value of P1-
36 is limited to 10000 automatically.

GDR Ratio of Load Inertia to Servo Motor Inertia Address: 014AH, 014BH
Default: 10 Related Section: N/A
Applicable Control Mode: ALL

Unit: 0.1 times

Range: 0 ~ 2000
Data Size: 16-bit

Display Format: Decimal

Settings:

Ratio of load inertia to servo motor inertia (for Rotation Motor): (J_load /J_motor)
J_load: Total equivalent moment of inertia of external mechanical load

J_motor: Moment of inertia of servo motor

Ratio of load weight to servo motor weight (for Linear Motor): (M_load /M_motor)(not
available now but will be available soon)

M_load: Total equivalent weight of external mechanical load

M_motor: Weight of servo motor

ZSPD Zero Speed Range Setting Address: 014CH, 014DH
Default: 100 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: 0.1 r/min

Range: 0 ~ 2000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set output range of zero speed signal (ZSPD) and determine whrn
zero speed signal (ZSPD) becomes activated. 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 100 r/min. ZSPD will remain activated until the motor speed increases above
100 r/min.

SSPD Target Motor Speed Address: 014EH, 014FH

Default: 3000 Related Section: Table 8.A
Applicable Control Mode: ALL
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Unit: r/min
Range: 0 ~ 5000
Data Size: 16-bit
Display Format: Decimal
Settings:

When target motor 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 motor speed, and then TSPD signal will output.

TSPD is activated once the drive has detected the motor has reached the Target Motor Speed
setting as defined in parameter P1-39. TSPD will remain activated until the motor speed drops
below the Target Motor Speed.

VCM Max. Analog Speed Command or Limit Address: 0150H, 0151H

Default: rated speed Related Section: Section 6.3.4
Applicable Control Mode: S, T

Unit: r/min

Range: 0 ~ 10000

Data Size: 16-bit

Display Format: Decimal

Settings:

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

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

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 3000 r/min. If P1-40 is set to 3000, but the input voltage is changed to 5V,
then the speed command is changed to 1500 r/min.

Speed Command / Limit = Input Voltage Value x Setting value of P1-40 /10

TCM Max. Analog Torque Command or Limit Address: 0152H, 0153H

Default: 100 Related Section: Section 6.4.4
Applicable Control Mode: ALL

Unit: %

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

In Torque mode, this parameter is used to set the maximum analog torque command based on
the maximum input voltage (10V).
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In Position (Pt, Pr) and Speed mode, this parameter is used to set the maximum analog torque
limit based on the maximum input voltage (10V).

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 Value x Setting value of P1-41 /10

m MBT1 On Delay Time of Electromagnetic Brake Address: 0154H, 0155H
Default: 0 Related Section: Section 6.5.5,
Applicable Control Mode: ALL Table 8.B
Unit: msec

Range: 0 ~ 1000

Data Size: 16-bit
Display Format: Decimal
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.

m MBT2 |OFF Delay Time of Electromagnetic Brake Address: 0156H, 0157H
Default: 0 Related Section: Section 6.5.5,
Applicable Control Mode: ALL Table 8.B
Unit: msec

Range: -1000 ~ +1000
Data Size: 16-bit
Display Format: Decimal
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 inactivated.

ON
SON OoFfF[ OFF
; ON :
BRKREFLL | OFF
MBT1(P1-42) MBT2(P1-43)
Motor ZSPD
Speed \_ (P1-38)
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Please note:

1. When servo is commanded off and the off delay time set by P1-43 has not elapsed, if the
motor speed is lower than the setting value of P1-38, the electromagnetic brake will be
engaged regardless of the off delay time set by P1-43.

2. When servo is commanded off and the off delay time set by P1-43 has elapsed, if the motor
speed is higher than the setting value of P1-38, electromagnetic brake will be engaged
regardless of the current motor speed.

3. When the servo drive is disabled (Servo Off) due to a fault (except AL022) or by EMGS
(Emergency stop)) being activated, if the off delay time set by P1-43 is a negative value, it
will not affect the operation of the motor. A negative value of the off delay time is equivalent
to one with a zero value.

GR1 Electronic Gear Ratio (1st Numerator) (N1) Address: 0158H, 0159H

Default: 128 Related Section: Section 6.2.5
Applicable Control Mode: Pt, Pr

Unit: pulse

Range: 1 ~ (2%°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the numerator of the electronic gear ratio. The denominator of the
electronic gear ratio is set by P1-45. P2-60 ~ P2-62 are used to set the additional numberators.

Please note:

1. In Pt mode, the setting value of P1-44 can be changed only when the servo drive is enabled
(Servo On).

2. In Pr mode, the setting value of P1-44 can be changed only when the servo drive is disabled
(Servo Off).

GR2 Electronic Gear Ratio (Denominator) (M) Address: 015AH, 015BH

Default: 10 Related Section: Section 6.3.6
Applicable Control Mode: Pt, Pr

Unit: pulse

Range: 1 ~ (2*'-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the denominator of the electronic gear ratio. The numerator of the
electronic gear ratio is set by P1-44. P2-60 ~ P2-62 are used to set the additional numberators.

As the wrong setting may cause motor to run chaotically (out of control) and it may lead to
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personnel injury, therefore, ensure to observe the following rule when setting P1-44, P1-45.

The electronic gear ratio setting (Please also see P1-44, P2-60 ~ P2-62):

. Position f1: Pulse input f2: Position command
Pulse input N | command
> M > N: Numerator, the setting value of P1-44 or P2-60 ~
f £2 = f1 xyr
- M P2-62

M: Denominator, the setting value of P1-45
The electronic gear ratio setting range must be within: 1/50<N/M<25600.

Please note:

1. In Ptand Pr mode, the setting value of P1-45 can not be changed when the servo drive is
enabled (Servo On).

m GR3 Encoder Output Pulse Number Address: 015CH, 015DH

Default: 2500 Related Section: N/A
Applicable Control Mode: ALL

Unit: pulse

Range: 20 ~ 320000

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the pulse numbers of encoder outputs per motor revolution.
Please note:

When the following conditions occur, the output frequency for pulse output may exceed the
specification and cause that the servo drive fault ALO18 (Encoder Output Error) is activated.

Condition 1: Encoder error.

Condition 2: Motor speed is above the value set by parameter P1-76.

xP1-46x4>19.8x10°

Condition 3: Motor Speed
60

AV YAl SPOK |Speed Reached Output Range Address: 015EH, 015FH

Default: 10 Related Section: N/A
Applicable Control Mode: S, Sz

Unit: r/min

Range: 0 ~ 300

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the speed reached output range. The DO signal, SP_OK will be
activated when the speed error is equal and below the setting value of P1-47.
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1. Speed Command
+l

2. Feedback Speed ——>(O——>{ 3. Get Absolute Value

4. Judge if the speed error
is equal and below the
setting value of P1-47

5. DO Signal: 6. DO Signal:
SP_OKis ON SP_OKis OFF

1. Speed Command: It is the speed command input by the users (no Accel/Decel), not the frond-
end command of speed control loop. The source of this command includes analog voltage and
registers.

2. Feedback Speed: It is the actual motor speed which is filtered.

3. Get Absolute Value

4. Judge if the speed error is equal and below the setting value of P1-47: When P1-47 is set to O,
this digital output will be always off.

5. ON or OFF: When the speed error is equal and below the setting value of P1-47, SP_OK will
be ON; otherwise, SP_OK will be OFF.

MCOK |Motion Control Completed Output Selection Address: 0160H, 0161H

Default: 0x0000 Related Section: N/A
Applicable Control Mode: Pr
Unit: N/A
Range: 0x0000 ~ 0x0011
Data Size: 16-bit
Display Format: Hexadecimal
Settings: (for firmware version V1.003 sub08 and later models only)
This parameter is used to determine the operation after digital output signal, MC_OK (DO code
is 0x17) is activated.
Display 0 0 Y X
Range - - 0~1 0~1

X=0: MC_OK will not be always ON after it is activated.
X=1: MC_OK will be always ON after it is activated.
Y=0: Servo fault. AL380 will not be activated.

Y=1: Servo fault. AL380 will be activated.
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1. Prcommand I

is triggered.
2.D0O:CMD_OK |

3. Output Command \
4.DO:TPOS —| | H —W

5.D0: MC_OK P1-48 X=0 (MC_OK will not be
| always ON afteritis activated)

6.D0: MC OK P1-48 X=1 (MC_OK will be
N | always ON after it is activated) Kﬂ? P1-48 Y=1

7. Keep activated after 8. Al380 is activated
the firsttime ON

DLY

1. Pr command is triggerred: It indicates that the new Pr command becomes effective. When the
signal 3 starts to output the command, the signals 2, 4 and 5 will be clear simetaneously.

2. CMD_OK: CMD_OK is used to detect if the internal position command, signal 3 has been
completed. DLY delay time can also be set.

3. Output Command: Output the internal position command according to desired acceleration
and deceleration.

4. TPOS: It is activated when the position error is equal and below the setting value of P1-54.
5. MC_OK (P1-48 X=0): It is activated when the position command has output and the
positioning is completed also, i.e. CMD_OK and TPOS are both ON. However, once TPOS
becomes OFF, it will become OFF as well.

6 MC_OK (P1-48 X=1): It is activated when the position command has output and the

positioning is completed also, i.e. CMD_OK and TPOS are both ON. However, when TPOS
becomes OFF, it will not become OFF. It will be always ON

7. The signal 5 and signal 6 cannot be selected simetaneously. This function is determined by X
setting of P1-48.

8. Position deviation alarm (AL380): After signal 7 occurs, if signal 4 or 5 becomes off, it
indicates a position deviation alarm is detected and AL380 can be activated to provide a alarm
signal. This function is determined by Y setting of P1-48.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

RES1 Regenerative Resistor Value Address: 0168H, 0169H

Default: - Related Section: Section 6.6.3
Applicable Control Mode: ALL
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Range: 10 ~ 750
Data Size: 16-bit

Display Format: Decimal
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Settings:
This parameter is used to set the resistance of the applicable regenerative resistor.
Model Default

400W 40Q

750W ~ 1.5kW 40Q)

2kW ~ 3kW 20Q

m RES2 Regenerative Resistor Capacity Address: 016AH, 016BH

Default: - Related Section: Section 6.6.3
Applicable Control Mode: ALL
Unit: Watt

Range: 30 ~ 3000
Data Size: 16-bit

Display Format: Decimal

This parameter is used to set the capacity of the applicable regenerative resistor.

Settings:

Model Default
400W 40W
750W~1.5kW 60W
2kW~3kW 100W

m PER Positioning Completed Width

Address: 016CH, 016DH

Default: 12800

Applicable Control Mode: Pt, Pr
Unit: pulse

Range: 0 ~ 1280000

Data Size: 32-bit

Display Format: Decimal

Settings:

Related Section: Table 8.A

In Pt mode, when the error pulse numbers is less than the setting value of parameter P1-54,
TPOS (At positioning completed signal) will be activated.

In Pr mode, when the difference in pulse number between the target position and the actual
position is less than the setting value of parameter P1-54, TPOS (At positioning completed
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8-68

signal) will be activated.

MSPD |Maximum Speed Limit Address: 016EH, 016FH

Default: rated speed Related Section: N/A
Applicable Control Mode: ALL

Unit: r/min

Range: 0 ~ Max. speed

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set maximum motor speed. The default setting is rated speed.

ovw Output Overload Warning Time Address: 0170H, 0171H
Default: 120 Related Section: N/A
Applicable Control Mode: ALL

Unit: %

Range: 0 ~ 120

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set output overload time. If the setting value of parameter P1-56 is set
to 0 ~ 100, the function of parameter P1-56 is enabled. When the motor has reached the output
overload time set by parameter P1-56, the motor will send a warning to the drive. After the drive
has detected the warning, the DO signal OLW will be activated. If the setting value of parameter
P1-56 exceeds 100, the function of parameter P1-56 is disabled.

toL = Permissible Time for Overload x the setting value of parameter P1-56

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 accumulated
overload time (continuous overload time) exceeds the permissible time for overload, the
overload alarm (AL006) will occur.

For example:

If the setting value of parameter P1-56 (Output Overload Warning Time) is 60%, when the
permissible time for overload exceeds 8 seconds at 200% rated output, the overload fault
(ALOO06) will be detected and shown on the LED display.

At this time, toL = 8 x 60% = 4.8 seconds

Result:

When the drive output is at 200% rated output and the drive is continuously overloaded for 4.8
seconds, the overload warning signal will be ON, i.e. DO signal OLW will be activated. If the
drive is continuously overloaded for 8 seconds, the overload alarm will be detected and shown
on the LED display (AL006). Then, Servo Fault signal will be ON (DO signal ALRM will be
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activated).

CRSHA |Motor Protection Percentage Address: 0172H, 0173H

Default: 0 Related Section: -
Applicable Control Mode: ALL

Unit: %

Range: 0 ~ 300

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to protect the motor in case the motor touchs the mechanical equipment.
If P1-57 is set to 0, the function of P1-57 is disabled. The function of P1-57 is enabled when the
setting value of P1-57 is set to 1 or more. The fault ALO30 will be activated when the setting
value of P1-57 is reached after a period of time set by P1-58.

CRSHT |Motor Protection Time Address: 0174H, 0175H

Default: 1 Related Section: P1-57
Applicable Control Mode: ALL

Unit: msec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to protect the motor in case the motor touchs the mechanical equipment.
The fault ALO30 will be activated when the setting value of P1-57 is reached after a period of
time set by P1-58.

Please note that this function is applicable for non-contact applications, such as electric
discharge machines only (P1-37 must be set correctly).

MFLT |Analog Speed Linear Filter (Moving Filter) Address: 0176H, 0177H

Default: 0 Related Section: N/A
Applicable Control Mode: S

Unit: 0.1msec

Range: 0 ~ 40 (0: Disabled)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to eliminate the noise generated during the operation when the host
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(external) controller sends the step analog voltage speed command. The parameter P1-06 is
Low-pass Filter and parameter P1-59 is Moving Filter. The differences are that Low-pass Filter is
usually used to smooth the end of the command but Moving Filter can be used to smooth the
start and the end of step analog voltage speed command. Using Moving Filter can facilitate the
smooth operation of the motor very effectively.

Therefore, it is recommended to use P1-06 Low-pass Filter when the speed command from the
external controller is applied for position control loop. If the command is for speed control only,
using Moving Filter P1-59 can achieve better (smooth) performance.

Before Analog Speed Linear
Filter function is used

Holding Time \
E— —

After Analog Speed Linear
Filter function is used

Reserved (Do Not Use)

Reserved (Do Not Use)

FRCL Friction Compensation Percentage Address: 017CH, 017DH

Default: 0 Related Section: N/A
Applicable Control Mode: Pt, Pr, S

Unit: %

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the torque percentage for friction compensation. If P1-62 is set to 0,

the function of P1-62 is disabled. The function of P1-62 is enabled when the setting value of P1-
62 is set to 1 or more.

m FRCT Friction Compensation Smooth Constant Address: 017EH, 017FH

Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: msec

Range: 0 ~ 1000

Data Size: 16-bit
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Display Format: Decimal
Settings:

This parameter is used to set the smooth constant of friction compensation.

Reserved (Do Not Use)

Reserved (Do Not Use)

PCM Max. Rotation_ Number_ of Analog Position Address: 0184H, 0185H
Command (will be available soon)
Default: 30 Related Section: N/A

Applicable Control Mode: Pt

Unit: 0.1 rotation

Range: 0 ~ 10000

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the maximum rotation number of analog position command based
on the maximum input voltage (10V).

For example, if P1-66 is set to 30 and the input voltage is 10V, it indicates that the position
command is +3 rotations. If P1-66 is set to 30, but the input voltage is changed to 5V, then the
position command is +1.5 rotations.

Position Command = Input Voltage Value x Setting value of P1-66 / 10

AN YA |[Reserved (Do Not Use)

AN [PFLT2 |Position Command Moving Filter Address: 0188H, 0189H

Default: 4 Related Section: N/A
Applicable Control Mode: Pt, Pr

Unit: msec

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)
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P1-72 JENSS Full-closed Loop Resolution Address: 0190H, 0191H

Default: 5000 Related Section: N/A
Applicable Control Mode: Pt, Pr

Unit: pulse (Pt mode), rev (Pr mode)

Range: 200 ~ 80000

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the corresponding AB (Quadrature) phase pulses (4x) for full-

closed loop per motor revolution.

AIEVEIN FERR Full-closed Loop Excessive Position Error Range Address: 0192H, 0193H

Default: 30000 Related Section: P2-34
Applicable Control Mode: Pt, Pr

Unit: pulse (based on full-closed loop)

Range: 1 ~ (2*'-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

When the position of A/B counter feedbacked by full-closed loop is too far from the position
feedbacked by the encoder of the servo motor, it indicates that the encoder connector may loose
or there is some problem occurred on connected mechanical system.

AEWEY N [FCON  |Full-closed Loop Control Function Selection Address: 0194H, 0195H
Default: 0000h Related Section: P1-46
Applicable Control Mode: Pt, Pr
Unit: N/A

Range: 0000h ~ 0121h

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

This parameter is used to determine the function of full-closed loop control.

|
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A: Full-closed loop function selection
0: Disable full-closed loop function.
1: Enable full-closed loop function.
B: Source of OA/OB/OZ outputs
0: The source of OA/OB/OZ outputs is the encoder of the motor.

1: The source of OA/OB/OZ outputs is the encoder of the linear scale full-closed loop.

2: The source of OA/OB/OZ outputs is the pulse command of CN1 (only provided by the
firmware DSP V1.016 + CPLD 0.07 and later models.).

C: Polarity setting of linear scale

C=0 C=1
Forward Reverse Forward Reverse
A-phase signal A-phase signal
B-phase signal B-phase signal
FELP Full-closed Loop Low-pass Filter Time Constant Address: 0196H, 0197H
Default: 100 Related Section: N/A

Applicable Control Mode: Pt, Pr
Unit: msec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal
Settings:

When the stiffness of the mechanical system between full-closed loop and half-closed loop is
insufficient, the users can use this parameter to enhance the stability of the mechanical system.

When P1-75 is set to 0, the low-pass filter function is disabled.
The stiffness of the mechanical system 1, the setting value of P1-75 | .

The stiffness of the mechanical system | , the setting value of P1-75 ¢ .

AMSPD [Max. Rotation Speed of Encoder Output Address: 0198H, 0199H

Default: 5500 Related Section: P1-46
Applicable Control Mode: ALL

Unit: r/min

Range: 0 ~ 6000 (0: Disabled)

Data Size: 16-bit

Display Format: Decimal

Settings:
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This parameter is used to optimize the encoder outputs (OA, OB). When the users set the actual
reached maximum motor speed, the servo drive will equalize the encoder outputs automatically.
When P1-76 is set to 0, it indicates that equalizing function is not available.
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Group 2: P2-xx Extension Parameters

Revision June,

KPP Proportional Position Loop Gain Address: 0200H, 0201H

Default: 35 Related Section: Section 6.2.8
Applicable Control Mode: Pt, Pr

Unit: rad/s

Range: 0 ~ 2047

Data Size: 16-bit

Display Format: Decimal

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.

PPR Position Loop Gain Switching Rate Address: 0202H, 0203H
Default: 100 Related Section: Section 6.2.8
Applicable Control Mode: Pt, Pr

Unit: %

Range: 10 ~ 500

Data Size: 16-bit
Display Format: Decimal
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 Address: 0204H, 0205H
Default: 50 Related Section: Section 6.2.8
Applicable Control Mode: Pt, Pr

Unit: %

Range: 0 ~ 100

Data Size: 16-bit
Display Format: Decimal
Settings:

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.
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PFF Smooth Constant of Position Feed Forward Gain Address: 0206H, 0207H

Default: 5 Related Section: N/A
Applicable Control Mode: Pt, Pr

Unit: msec

Range: 2 ~ 100

Data Size: 16-bit

Display Format: Decimal

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 Address: 0208H, 0209H

Default: 500 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: rad/s

Range: 0 ~ 8191

Data Size: 16-bit

Display Format: Decimal

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.

SPR Speed Loop Gain Switching Rate Address: 020AH, 020BH

Default: 100 Related Section: N/A
Applicable Control Mode: ALL

Unit: %

Range: 10 ~ 500

Data Size: 16-bit

Display Format: Decimal

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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KVI Speed Integral Compensation Address: 020CH, 020DH

Default: 100 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: rad/s

Range: 0 ~ 1023

Data Size: 16-bit

Display Format: Decimal

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.

KVF Speed Feed Forward Gain Address: 020EH, 020FH

Default: 0 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: %

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

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.

PCTL Special Factory Setting Address: 0210H, 0211H

Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 65535

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter can be used to reset all parameters to their original factory settings and enable

some parameters functions.
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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. (Before perform this settings, ensure that the status of
the servo drive is “Servo Off”.)

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.

30, 35: If P2-08 is set to 30 first, and then set to 35, the value of E-CAM (electronic cam) can
be recorded.

406: If P2-08 is set to 406, then the Digital Output (DO) signal can be forced to be activated
and the drive will enter into Force Output Control operation mode.

400: If P2-08 is set to 400, it can switch the Force Output Control operation mode to normal
Digital Output (DO) Control operation mode.

Users may lock the parameters and protect parameters against change by unauthorized

personnel.
B Parameter Lock (Password Input):

Enter 5-digit password (your password should be at least five characters long). Confirm
your password again and then, the password input is completed. (The highest digit of

your password number should be at least set to 1).
B  Set parameters:

Re-start the servo drive and the password protection function is enabled. Enter correct

password, and then you can unlock the parameters and change them.
B Password Decode:

First, enter correct password, and set P2-08 to 0(zero) twice continuously.

DRT Bounce Filter Address: 0212H, 0213H

Default: 2 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: 2msec

Range: 0 ~ 20

Data Size: 16-bit

Display Format: Decimal

Settings:

For example, if P2-09 is set to 5, the bounce filter time is 5 x 2msec = 10msec.

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.
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DI1 Digital Input Terminal 1 (DI1) Address: 0214H, 0215H

Default: 101 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

The parameters from P2-10 to P2-17 are used to determine the functions and statuses of DI1 ~
Di8.

[
B
» not used
A: DI (Digital Input) Function Settings:

For the setting value of P2- 10 ~ P2-17, please refer to Table 8.A.
B: DI (Digital Input) Enabled Status Settings:

0: Normally closed (contact b)

1: Normally open (contact a)

For example, when P2-10 is set to 101, it indicates that the function of DI1 is SON (Servo On,
setting value is 0x01) and it requires a normally open contact to be connected to it.

Please re-start the servo drive after parameters have been changed.
Please note:

The parameter P3-06 is used to set how the Digital Inputs (DI) accept commands and signals
through the external terminals or via the communication which is determined by parameter P4-
07.

DI2 Digital Input Terminal 2 (DI2) Address: 0216H, 0217H

Default: 104 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Refer to P2-10 for explanation.
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m DI3 Digital Input Terminal 3 (DI3)

Address: 0218H, 0219H

Default: 116

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

Related Section: Table 8.A

m Dl4 Digital Input Terminal 4 (D14)

Address: 021AH, 021BH

Default: 117

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

Related Section: Table 8.A

m DI5 Digital Input Terminal 5 (DI5)

Address: 021CH, 021DH

Default: 102

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

Related Section: Table 8.A

DI6 Digital Input Terminal 6 (DI6) Address: 021EH, 021FH
Default: 22 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh
Data Size: 16-bit

8-80
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Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

Chapter 8 Servo Parameters | ASDA-A2 Series

DI7 Digital Input Terminal 7 (DI7) Address: 0220H, 0221H
Default: 23 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

DI8 Digital Input Terminal 8 (DI8) Address: 0222H, 0223H
Default: 21 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

DO1 Digital Output Terminal 1 (DO1)

Address: 0224H, 0225H

Default: 101

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Related Section: Table 8.B

The parameters from P2-18 to P2-22 are used to determine the functions and statuses of DO1 ~

DOs5.
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[
B
» not used
A: DO Function Settings:

For the setting value of P2- 18 ~ P2-22, please refer to Table 8.A.

B: DO Enabled Status Settings:
0: Normally closed (contact b)

1: Normally open (contact a)

For example, when P2-18 is set to 101, it indicates that the function of DO1 is SRDY (Servo
ready, setting value is 0x01) and it requires a normally open contact to be connected to it.

Please re-start the servo drive after parameters have been changed.

DO2 Digital Output Terminal 2 (DO2)

Address: 0226H, 0227H

Default: 103

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-18 for explanation.

Related Section: Table 8.B

DO3 Digital Output Terminal 3 (DO3)

Address: 0228H, 0229H

Default: 109

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-18 for explanation.

Related Section: Table 8.B
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DO4 Digital Output Terminal 4 (DO4) Address: 022AH, 022BH
Default: 105 Related Section: Table 8.B
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-18 for explanation.

DO5 Digital Output Terminal 5 (DOS5) Address: 022CH, 022DH

Default: 7 Related Section: Table 8.B
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Refer to P2-18 for explanation.

NCF1 Notch Filter 1 (Resonance Suppression) Address: 022EH, 022FH
Default: 1000 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: Hz

Range: 50 ~ 1000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set first resonance frequency of mechanical system. It can be used to
suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-24 is set to 0, this parameter is disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the
parameters P2-43 and P2-44 are the second group of notch filter parameters.
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m DPH1 :‘;:::n':::gt:::’:;:’izsate1 Address: 0230H, 0231H
Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL
Unit: dB
Range: 0 ~ 32

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-23. If P2-24 is set to 0, the parameters P2-23 and P2-24 are both disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the
parameters P2-43 and P2-44 are the second group of notch filter parameters.

NLP Low-pass Filter Time (-:onstant Address: 0232H, 0233H
(Resonance Suppression)
Default: 2 (1kW and below models) or Related Section: Section 6.3.7

5 (other models)
Applicable Control Mode: ALL
Unit: 0.1 msec
Range: 0 ~ 1000
Data Size: 16-bit
Display Format: Decimal
Settings:
This parameter is used to set low-pass filter time constant of resonance suppression.

If P2-25 is set to 0, this parameter is disabled.

m DST External Anti-Interference Gain Address: 0234H, 0235H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: 0.001

Range: 0 ~ 1023

Data Size: 16-bit

Display Format: Decimal

Settings:

If P2-26 is set to 0, this parameter is disabled.
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L EVIgN GCC

Gain Switching Control Selection

Address: 0236H, 0237H

Default: 0
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 4

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Gain Switching Condition Settings:

—

» not used

A: Gain Switching Condition Settings:

0:

0o N o o B~ W N

Disabled
: Gain switching DI (Digital Input) signal (GAINUP) is On. (see Table 8.A)

: Servo motor speed is lower than the setting value of P2-29.

B: Gain Switching Control Settings:

0: Gain multiple switching

1: P > PI switching

Related Section: N/A

: In position mode, position deviation is higher than the setting value of P2-29.
: Position command frequency is higher than the setting value of P2-29.

: Servo motor speed is higher than the setting value of P2-29.

: Gain switching DI (Digital Input) signal (GAINUP) is Off. (see Table 8.A)

: In position mode, position deviation is lower than the setting value of P2-29.

: Position command frequency is lower than the setting value of P2-29.

Setting P mode S mode Status
. Ei:gg i 188:2 P2-04 x 100% Before switching
Eg:gg . .2518; P2-04 x P2-05 After switching
Eg:gg z 822 Before switching

P2-06 x 100%
P2-26 x 100%

After switching
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m GUT Gain Switching Time Constant Address: 0238H, 0239H

Default: 10 Related Section: N/A
Applicable Control Mode: ALL

Unit: 10msec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the time constant when switching the smooth gain.

If P2-28 is set to 0, this parameter is disabled.

m GPE Gain Switching Condition Address: 023AH, 023BH

Default: 1280000 Related Section: N/A

Applicable Control Mode: ALL
Unit: pulse, Kpps, r/min
Range: 0 ~ 3840000

Data Size: 32-bit

Display Format: Decimal
Settings:

This parameter is used to set the value of gain switching condition (pulse error, Kpps, r/min)
selected in P2-27. The setting value will be different depending on the different gain switching

condition.
m INH Auxiliary Function Address: 023CH, 023DH
Default: 0 Related Section: N/A

Applicable Control Mode: ALL

Unit: N/A

Range: -8 ~ +8

Data Size: 16-bit

Display Format: Decimal

Settings:

0: Disabled all functions described below.

1: Force the servo drive to be Servo On (upon software)
2: Reserved

3: Reserved

4: Reserved
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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. P2-30 should be set

to 5 when using communication control function.

6: After setting P2-30 to 6, the servo drive will enter into Simulation mode. At this time, DO signal
SRDY (Servo ready) will be activated. The servo drive can accept commands in each mode and
monitor the commands via Data Scope function provided by ASDA-A2-Soft software program.
But, the servo motor will not run when the servo drvie in Simulation mode. This setting is only
used to check and ensure the command is correct. It indicates the external Servo On signal is
disabled in this mode, and therefore the motor fault messages such as overcurrent, overload, or
overspeed, etc. will not display. The paraemeter P0-01 displays external fault messages such as
reverse inhibit limit, forward inhibit limit, or emergency stop, etc. only.

7: (available in firmware version V1.013 and later models)

After setting P2-30 to 7, high-speed oscilloscope and time out function will be disabled (PC
software setting).

8: (available in firmware version V1.013 and later models)

After setting P2-30 to 8, the system will backup all parameters (current value) and save them to
EEPROM. The current value of the backup parameters will not lost after re-start the servo drive.
When backup function is executed, "to.rom “is displayed (backup function can be executed
when Servo On).

-1, -5, -6, -7: (available in firmware version V1.013 and later models)

Disable the function of setting value 1, 5, 6 and 7.

-2, -3, -4, -8: Reserved

Please note:

1. Please set P2-30 to 0 during normal operation.

2.  When the communication control function is used, ensure that P2-30 is set to 5.

3. The setting value of P2-30 will return to 0 automatically after re-power the servo drive.

m AUT1 Spee_d Frequency Response Level in Auto and Address: 023EH, 023FH
Semi-Auto Mode
Default: 80 Related Section: Section 5.6,
Applicable Control Mode: ALL Section 6.3.6
Unit: Hz

Range: 1 ~ 1000

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

This parameter allows the users to set the speed frequency response level of auto-tuning and
semi-auto tuning mode. The speed frequency response settings are as follows:

1 ~50Hz : Low stiffness and low frequency response

51 ~ 250Hz : Medium stiffness and medium frequency response
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251 ~ 850Hz : High stiffness and high frequency response
851 ~ 1000Hz : Extremely high stiffness and extremely high frequency response
Please note:

1. The servo drive will set the position frequency response according to the setting value of P2-
31.

2. This parameter is activated by P2-32. Please refer to Section 5.6 for the tuning procedure
and the related settings.

AUT2 Tuning Mode Selection Address: 0240H, 0241H
Default: 0 Related Section: Section 5.6,
Applicable Control Mode: ALL Section 6.3.6

Unit: N/A

Range: 0 ~ 2

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

0: Manual mode

1: Auto Mode [Continuous adjustment]

2: Semi-Auto Mode [Non-continuous adjustment]
Explanation of manual mode:

1. When P2-32 is set to mode#0, the setting value of P2-00, P2-02, P2-04, P2-06, P2-07, P2-
25 and P2-26 can be user-defined. When switching mode #1 or #2 to #0, the setting value of
P2-00, P2-02, P2-04, P2-06, P2-07, P2-25 and P2-26 will change to the value that
measured in #1 auto-tuning mode or #2 semi-auto tuning mode.

Explanation of auto-tuning mode:

The servo drive will continuously estimate the system inertia, save the measured load inertia

value automatically and memorized in P1-37 every 30 minutes by referring to the frequency

response settings of P2-31.

1. When switching mode #1 or #2 to #0, the servo drive will continuously estimate the system
inertia, save the measured load inertia value automatically and memorized in P1-37. Then,
set the corresponding parameters according to this measured load inertia value.

2. When switching mode#0 or #1 to #2, enter the appropriate load inertia value in P1-37.

3.  When switching mode#1 to #0, the setting value of P2-00, P2-04 and P2-06 will change to
the value that measured in #1 auto-tuning mode.

Explanation of semi-auto tuning mode:

1.  When switching mode #2 to #0, the setting value of P2-00, P2-04, P2-06, P2-25 and P2-26

will change to the value that measured in #1 auto-tuning mode.

2. After the system inertia becomes stable (The displau of P2-33 will show 1), it will stop
estimating the system inertia, save the measured load inertia value automatically, and
memorized in P1-37. However, when P2-32 is set to mode#1 or #2, the servo drive will
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continuously perform the adjustment for a period of time.

3. When the value of the system inertia becomes over high, the display of P2-33 will show 0
and the servo drive will start to adjust the load inertia value continuously.

AUT3 Semi-Auto Mode Inertia Adjustment Selection Address: 0242H, 0243H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 1

Data Size: 16-bit
Display Format: Decimal

Settings:

&:A

» not used

When the setting value of Ais set to 0 or display is 0, it indicates that the load inertia estimation
of semi-auto tuning mode has been executed but not been completed yet.

When the setting value of Ais set to 1, it indicates that the load inertia estimation of semi-auto
tuning mode has been completed. The measured load inertia is memorized in P1-37. If P2-33 is
reset to 0, the servo drive will perform continuous adjustment for estimating the load inertia (P1-

37) again.
B: Reserved.

m SDEV |Overspeed Warning Condition Address: 0244H, 0245H
Default: 5000 Related Section: N/A

Applicable Control Mode: S
Unit: r/min

Range: 1 ~ 5000

Data Size: 16-bit

Display Format: Decimal
Settings:

This parameter is used to set the over speed threshold that is used to determine the over speed
fault condition. When the difference in speed between the desired speed and actual motor speed
is over than the setting value of parameter P2-34, the servo fault, Overspeed (AL0O07) will be
activated.
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PDEV |Excessive Error Warning Condition Address: 0246H, 0247H

Default: 3840000 Related Section: N/A
Applicable Control Mode: Pt, Pr

Unit: pulse

Range: 1 ~ 128000000

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the position deviation excessive error threshold that is used to
determine the escessive deviation fault condition. When the difference in pulse number between
the desired position and actual motor position is over than the setting value of parameter P2-35,
the servo fault, Excessive Deviation (AL009) will be activated.

EDI9 External Digital Input Terminal 9 (EDI9) Address: 0248H, 0249H

Default: 0 Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

The parameters from P2-36 to P2-41 are used to determine the functions and statuses of
external DI9 ~ DI14.

L

» not used

A: DI (Digital Input) Function Settings:
For the setting value of P2- 36 ~ P2-41, please refer to Table 8.A.
B: External DI (Digital Input) Enabled Status Settings:

0: Normally closed (contact b)

1: Normally open (contact a)

For example, when P2-36 is set to 101, it indicates that the function of EDI9 is SON (Servo On,
setting value is 0x01) and it requires a normally open contact to be connected to it.

Please re-start the servo drive after parameters have been changed.

Revision June, 2009



Chapter 8 Servo Parameters | ASDA-A2 Series

VYA EDI10

External Digital Input Terminal 10 (EDI10)

Address: 024AH, 024BH

Default: 0

Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size:

16-bit

Display Format: Hexadecimal

Settings:

Refer to P2-36 for explanation.

Related Section: Table 8.A

P2 -38 Qi=slkki

External Digital Input Terminal 11 (EDI11)

Address: 024CH, 024DH

Default: 0

Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh
Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Refer to P2-36 for explanation.

Related Section: Table 8.A

P2 -39 pi3slkVi

External Digital Input Terminal 12 (EDI12)

Address: 024EH, 024FH

Default: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh
Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Refer to P2-36 for explanation.

Related Section: Table 8.A

EDI13

External Digital Input Terminal 13 (EDI13)

Address: 0250H, 0251H

Default: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh
Data Size: 16-bit
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Display Format: Hexadecimal
Settings:

Refer to P2-36 for explanation.

EDI14 |External Digital Input Terminal 14 (EDI14) Address: 0252H, 0253H
Default: N/A Related Section: Table 8.A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 015Fh

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Refer to P2-36 for explanation.

Reserved (Do Not Use)

NCF2 Notch Filter 2 (Resonance Suppression)

Address: 0256H, 0257H

Default: 1000

Applicable Control Mode: ALL
Unit: Hz

Range: 50 ~ 2000

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: Section 6.3.7

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

to suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-43 is set to 0, this parameter is disabled.

The parameters P2-23 and P2-24 are the first group of notch filter parameters and the

parameters P2-43 and P2-44 are the second group of notch filter parameters.

DPH2 :‘;:::n';':i gt:::‘r’::s‘;zn'?ate 2 Address: 0258H, 0259H
Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: dB

Range: 0 ~ 32

Data Size: 16-bit

Display Format: Decimal
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Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-43. If P2-44 is set to 0, the parameters P2-43 and P2-44 are both disabled.

NCF3 Notch Filter 3 (Resonance Suppression) Address: 025AH, 025BH
Default: 1000 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: Hz

Range: 50 ~ 2000

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set third resonance frequency of mechanical system. It can be used to
suppress the resonance of mechanical system and reduce the vibration of mechanical system.

If P2-45 is set to 0, this parameter is disabled.

Notch Filter A ion R
DpH3 |\ \oteh Filter Attenuation Rate 3 Address: 025CH, 025DH
(Resonance Suppression)

Default: 0 Related Section: Section 6.3.7
Applicable Control Mode: ALL

Unit: dB

Range: 0 ~ 32

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set magnitude of the resonance suppression that is set by parameter
P2-45. If P2-46 is set to 0, the parameters P2-45 and P2-46 are both disabled.

ANCF |Auto Resonance Suppression Mode Selection Address: 025EH, 025FH
Default: 1 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 2

Data Size: 16-bit

Display Format: Decimal

Settings:

0: Disable Auto Resonance Suppression Mode.

The setting value of P2-23~P2-24 and P2-43~P2-46 will be fixed and will not be changed.
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1: Auto Resonance Suppression Mode 1 [Non-continuous adjustment]

After the resonance is suppressed, the setting value of P2-23, P2-24, P2-43, P2-44, P2-45
and P2-46 will be fixed and will not be changed.

2: Auto Resonance Suppression Mode 2 [Continuous adjustment]

The servo drive will perform the resonance suppression continuously (will not stop). The
setting value of P2-23, P2-24, P2-43, P2-44, P2-45 and P2-46 will not be fixed.

When P2-47 is set to 1, the resonance suppression will be enabled automatically. After the

mechanical system becomes stable, the setting value of P2-47 will return to 0. When the

mechanical system is stable, the resonance suppression point will be memorized. When the

mechanical system is not stable, if the servo drive is restarted or P2-47 is set to 1, the servo

drive will estimate the resonance suppression point again.

When P2-47 is set to 2, the servo drive will perform the resonance suppression continuously.

When the mechanical system becomes stable, the resonance suppression point will be

memorized. When the mechanical system is not stable, if the servo drive is restarted, the servo

drive will estimate the resonance suppression point again.

When switching the mode#1 or #2 to #0, the setting values of P2-43, P2-44, P2-45 and P2-46
will be saved automatically.

ANCF

Auto Resonance Suppression Detection Level

Address: 0260H, 0261H

Default: 100
Applicable Control Mode: ALL

Unit: N/A

Range: 1 ~ 300%

Data Size:

16-bit

Display Format: Decimal

Settings:

Related Section: N/A

When the setting value is smaller, the system will become more sensitive to detect and find the

resonance.

When the value of 1

The setting value of P2-48 1, the sensitivity of detecting resonance | .

The setting value of P2-48 | , the sensitivity of detecting resonance 1 .

SJIT

Speed Detection Filter and Jitter Suppression

Address: 0262H, 0263H

Default: 0

Applicable Control Mode: ALL

Unit: sec

Range: 0 ~ 1F
Data Size: 16-bit

Display Format: Decimal

Related Section: N/A
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Settings:
Setting Value of P2-49 Cutoff Frequency of Speed Loop Feedback (Hz)
00 2500
01 2250
02 2100
03 2000
04 1800
05 1600
06 1500
07 1400
08 1300
09 1200
0A 1100
0B 1000
0C 950
0D 900
OE 850
OF 800
10 750
11 700
12 650
13 600
14 550
15 500
16 450
17 400
18 350
19 300
1A 250
1B 200
1C 175
1D 150
1E 125
1F 100
m DCLR Pulse Deviation Clear Mode Address: 0264H, 0265H

Default: 0 Related Section: N/A

Applicable Control Mode: Pt, Pr

Unit: N/A
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Range: 0 ~ 2
Data Size: 16-bit
Display Format: Hexadecimal
Settings:
For digital input function (DI function), please refer to Table 8.A.

This pulse deviation clear function is enabled when a digital input is set to pulse clear function
(CCLR mode, DI (Digital Input) setting value is 0x04). When this input is triggered, the position
accumulated pulse number will be clear to 0. (available in Pt and Pr mode only)

0: CCLR is triggered by rising-edge

1: CCLR is triggered bu level

Reserved (Do Not Use)

Reserved (Do Not Use)

KPI Position Integral Compensation Address: 026AH, 026BH
Default: 0 Related Section: Section 6.3.6
Applicable Control Mode: ALL

Unit: rad/s

Range: 0 ~ 1023

Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to set the integral time of position loop. When the value of position
integral compensation is increased, it can decrease the position control deviation. However, if
the setting value is over high, it may generate position overshoot or noise.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)
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m GR4 Electronic Gear Ratio (2nd Numerator) (N2)

Address: 0278H, 0279H

Default: 128

Applicable Control Mode: Pt
Unit: pulse

Range: 1 ~ (2°°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

Related Section: N/A

The electronic gear numerator value can be set via GNUMO, GNUM1 (refer to Table 8.A).

When the GNUMO, GNUM?1 are not defined, the default of gear numerator value is set by P1-44.

When the users wish to set the gear numerator value by using GNUMO, GNUM1, please set P2-
60 ~ P2-62 after the servo motor has been stopped to prevent the mechanical system vibration.

GNUMO, GNUM1

|

1st Numerator (N1) (P1-44)

Pulse

Pulse | |2nd Numerator (N2) (P2-60)

»| Moving Filter
3rd Numerator (N3) (P2-61) (P1-68)

|

Smooth Filter Error
(P1-08)

4th Numerator (N4) (P2-62)
Denominator (P1-45)

Feed EEK Pulse

m GR5 Electronic Gear Ratio (3rd Numerator) (N3)

Address: 027AH, 027BH

Default: 128

Applicable Control Mode: Pt
Unit: pulse

Range: 1 ~ (2°°-1)

Data Size: 32-bit

Display Format: Decimal
Settings:

Refer to P2-60 for explanation.

Related Section: N/A

m GR6 Electronic Gear Ratio (4th Numerator) (N4)

Address: 027CH, 027DH

Default: 128

Applicable Control Mode: Pt
Unit: pulse

Range: 1 ~ (2°°-1)

Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P2-60 for explanation.

Reserved (Do Not Use)

Reserved (Do Not Use)

GBIT Special Function 1 Address: 0282H, 0283H
Default: 0 Related Section: N/A
Applicable Control Mode: Pr, Pt, S

Unit: N/A

Range: 0 ~ OxFF

Data Size: N/A

Display Format: N/A

Settings:

Bit15|Bit14|Bit13|Bit12|Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Bit0: DI SPD0/SPD1 speed command trigger mode
0: by level
1: by rising edge

Bit1: DI TCMO/TCM1 torque command trigger mode
0: by level
1: by rising edge

When the servo drive is rising-edge triggered, the internal commands work as follows:

SPOOTCMOD ] ] A: Execute internal command 1
SPD1/TCAMA ' ' ' B: Execute internal command 2
A B C D C: Execute internal command 3

D: Execute internal command 3

| Bit5 | Bit4 | Bit3 | Bit2 |

Bit2 ~ Bit5: Reserved. Must be set to 0.

Bit6: Abnormal pulse command detection

0: enable abnormal pulse command detection

1: disable abnormal pulse command detection
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Bit7

Bit7: Reserved. Must be set to 0.

Bit8

Bit8: U, V, W wiring error detection

1: enable U, V, W wiring error detection

Bit9
Bit9: U, V, W wiring cut-off detection

1: enable U, V, W wiring cut-off detection

@
—
-
o

Bit10: DI ZCLAMP function selection

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.

0: When the command source is an analog speed command, the users can use ZCLAMP DI
signal to stop the motor at the desire position and do not care the acceleration and
deceleration speed curve of the analog speed command. The motor will be locked at the
position when ZCLAMP conditions are satisfied.

Analog Speed Motor Speed (Before

| Command  ZCLAMP is activated)
“1-_:_‘:-.“__‘\
o <. Y [ Motor Speed (After
e ZCLAMP is activated)

P1-38

0: When the command source is an internal speed command, the users can use ZCLAMP
DI signal to stop the motor at the desire position and keep the the acceleration and
deceleration speed curve of the internal speed command. The motor will be locked at the

position when ZCLAMP conditions are satisfied.
- Motor Speed (Before

P1.38 \i"ZCLAMP is activated)

A Internal Speed
" Command

b ., Motor Speed (After
t,,f*fj: ZCLAMP is activated)

=
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1: When the command source is an analog speed command, the users can use ZCLAMP DI
signal to stop the motor at the desire position and do not care the acceleration and
deceleration speed curve of the internal speed command. When ZCLAMP conditions are
satisfied, the speed command is decreased to 0 r/min. When ZCLAMP conditions are not
satisfied, the speed command will follow the analog speed command through Accel/Decel S-

curve.

Analog Speed
Motor Speed (Before Command
CLAMP is activated) ‘\

Motor Speed (After
ZCLAMP is activated)

P1-38
.
R — I’,J“/
L - — - —— —— = ——
£ ‘\\
Motor Speed (Before
/’ ZCLAMP is activated) \
/‘H ./. \\
S / Ar(lzalog Speded \ Motor Speed (After
P1-38| / A \ZCLAMP is activated)

= o e

1: When the command source is an internal speed command, the users can use ZCLAMP
DI signal to stop the motor at the desire position and keep the acceleration and deceleration
speed curve of the analog speed command. When ZCLAMP conditions are satisfied, the

speed command is forced to O r/min directly.

Motor Speed (Before
/ZCLAMP is activated)
\.

\

i |

Motor Speed (After

ZCLAMPis activated) || _ Internal Speed
|~ Command

A\

B11
Bit11: NL(CWL)/PL(CCWL) pulse input inhibit function
0: Disable NL(CWL)/PL(CCWL) pulse input inhibit function. In Pt mode, no matter NL or PL
exists or not, external position pulse command will be input into the servo drive.

1: Enable NL(CWL)/PL(CCWL) pulse input inhibit function. In Pt mode, if NL exists, the
external NL pulse input into the servo drive will be inhibited and PL pulse input will be
accepted. On the one hand, in Pt mode, if PL exists, the external PL pulse input into the
servo drive will be inhibited and PL pulse input will be accepted.
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Please note:

If NL and PL both exist, NL and PL pulse input into the servo drive will be both inhibited.

Bit12: Input power phase loss detection function
0: Enable Input power phase loss (AL022) detection function

1: Disable Input power phase loss (AL022) detection function

Bit13: Encoder output error detection function
0: Enable encoder output error (AL018) detection function

1: Disable encoder output error (AL018) detection function

Bit14 ~ Bit15: Reserved. Must be set to 0.

GBIT2 |Special Function 2 Address: 0284H, 0285H
Default: 0 Related Section: N/A
Applicable Control Mode: Pr, Pt, S

Unit: N/A

Range: 0 ~ 0x000F
Data Size: 16-bit
Display Format: Hexadecimal
Settings:
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Bit0 ~ Bit1: Reserved. Must be set to 0.

Bit2: Undervoltage (Servo Drive Fault) clear mode selection

0: The fault, Undervoltage will not be cleared automatically.

1: The fault, Undervoltage will be cleared automatically.

| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 |

Bit3 ~ Bit7: Reserved. Must be set to 0.
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JSL Stable Inertia Estimating Time

Address: 0286H, 0287H

Default: 1.5

Applicable Control Mode: ALL
Unit: 0.1times

Range: 0 ~ 200.0

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: N/A

In semi-auto tuning mode, after the servo drive continuously perform the adjustment for a period
of time which is determined by P2-67, the system will consider that the system inertia has
become stable and finish the operation of system inertia estimation.
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Group 3: P3-xx Communication Parameters

P3-00

P3 - 01

Revision June, 2009

ADR Communication Address Setting Address: 0300H, 0301H

Default: Ox7F Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0x01 ~ Ox7F

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to set the communication slave address in hexadecimal format. This
address is an absolute address which represents the servo drive on a RS-232/485 or CANbus
network.

Y
0~7

X
0~F

0 0

Range - -

Display

X: Axis number, the value must be within the range from 0 through F.

Y: Group number, the value must be within the range from 0 to through 7

If the AC servo drive is controlled by RS-232/485 communication, each drive (or device) must be
uniquely identified. One servo drive only can set one address. If the address is duplicated, there
will be a communication fault.

Please note:

1. This parameter does not provide broadcast function and does not respond insecurity.

2. When the address of host (external) controller is set to OxFF, 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. However, the parameter P3-00 cannot be set to OxFF.

BRT Transmission Speed Address: 0302H, 0303H

Default: 0x0203 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: bps

Range: 0x0000 ~ 0x0405

Data Size: 16-bit

Display Format: Hexadecimal

Settings:
This parameter is used to set the baud rate and data transmission speed of the communications.
Display 0 Z Y X
COM Port - CAN - RS-232/485
Range 0 0~4 0 0~5
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X: Baud rate setting

0: Baud rate 4800
1: Baud rate 9600
2: Baud rate 19200
3: Baud rate 38400
4: Baud rate 57600
5: Baud rate 115200

Y: Reserved. Must be set to 0.

: Data transmission speed setting.

0: 125K bits / second
1: 250K bits / second
2: 500K bits / second
3: 750K bits / second
4: 1.0M bits / second

Please note:

1.

When setting this parameter via CANopen communication, only the setting of Z (data

transmission speed setting) can be configured and other settings.

2. The communication transmission speed for USB can be set to 1.0M bits / second only and

cannot be changed.

PTL Communication Protocol Address: 0304H, 0305H
Default: 6 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 8

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

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 refers to the parity bit, Non,

Even or Odd; the 1 or 2 is the numbers of stop bits.
0:
: 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>

1

o O b~ WN

Modbus ASCII mode, <7,N,2>
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7: Modbus RTU mode, <8,E,1>
8: Modbus RTU mode, <8,0,1>

FLT Transmission Fault Treatment Address: 0306H, 0307H
Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 1

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

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.

0: Display fault and continue operating

1: Display fault and decelerate to stop operating (deceleration time is determined by parameter
P5-03)

CWD Communication Time Out Detection Address: 0308H, 0309H

Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: sec

Range: 0 ~ 20

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the maximum permissible time before detecting a fault due to
communication time out. When P3-04 is set to a value over than 0, it indicates this parameter 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.

When P3-04 is set to 0, this parameter is disabled.

CMM Communication Selection Address: 030AH, 030BH
Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0x00 ~ 0x01
Data Size: 16-bit
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Display Format: Hexadecimal
Settings:
Communication interface selection
0: RS-232
1: RS-485

Multiple communication modes RS232 and RS-485 cannot be used within one communication
ring. Point-to-point connection or multidrop connection can be selected.

SDI Digital Input Communication Function Address: 030CH, 030DH
Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0x0000 ~ Ox3FFF
Data Size: 16-bit
Display Format: Hexadecimal

The setting of this parameter determines how the Digital Inputs (DI) accept commands and
signals.

Bit0 ~ Bit 7 corresponds with DI1 ~ DI8. The least significant bit (Bit0) shows DI1 status and the
most significant bit (Bit7) shows DI8 status.

Bit8 ~ Bit14 corresponds with EDI9 ~ EDI14.

Bit settings:

0: Digital input is controlled by external command (via CN1)

1: Digital input is controlled by parameter P4-07

For the settings of DI1 ~ DI8, please refer to P2-10 ~ P2-17.

For the settings of EDI9 ~ EDI14, please refer to P2-36 ~ P2-41.

This parameter P3-06 also works in conjunction with the parameter P4-07 which has several
functions. Please see section 9.2 for details.

CDT Communication Response Delay Time Address: 030EH, 030FH

Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: Tmsec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to delay the communication time that servo drive responds to host
controller (external controller).
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MNS Monitor Mode Address: 0310H, 0311H

Default: 0000 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: N/A

Range: refer to the description of Settings

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to monitor the data of the servo drive via communication. The monitor
data can be displayed on PC upon the data scope function provided by ASDA-A2-Soft software.

Byte - - Low High
Function - - Monitor time Monitor mode
at low speed
Range 0 0 0~F 0~3

H: Monitor mode, the value must be within the range from 0 through 3.
0: Disabled, i.e. disable monitor function.
1: Low-speed monitor mode. The sampling time is determined by the setting value of L and 4
channels can be monitored.
2: High-speed monitor mode. The sampling time is 8000 times per second and 4 channels
can be monitored.
3: High-speed monitor mode. The sampling time is 16000 times per second and 2 channels
can be monitored.

L: Sampling time in low-speed monitor mode (units: millisecond)
When the setting value of L is set (more than 0), the system will send a monitor message via
USB device every L milliseconds to host controller so as to monitor the status of the servo
drive. Each monitor message includes the data of 4 channels (16 bits x 4).

If the setting value of L is set to 0, it indicates that low-speed monitor function is disabled.
Low-speed monitor function is enabled only when the setting value of H is set to 1.

SYC CANopen Synchronization Setting Address: 0312H, 0313H

Default: 0x57A1 Related Section: Section 9.2
Applicable Control Mode: CANopen

Unit: N/A

Range: refer to the description of Settings

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to set the CANopen slave to be synchronized with the CANopen master
through synchronization signal. Although this parameter allows the users to execute manual
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adjustment, if not necessary, we do not recommend users to change the default setting manually.

Display E T D M
. SYNC error Dead zone | Clock correction
Function Target value .
range range setting
Range 1~9 0~9 0O~F 1~F

M: Clock correction setting, the value must be within the range from 1 through F, and the unit is
usec.

When setting the CANopen slave to be synchronized with the CANopen master, the clock of
the servo drive must be corrected. This function is used to set the maximum correction
everytime.

D: Dead zone range, the value must be within the range from 0 through F, and the unit is usec.

When the difference between actual value and target value of SYNC signal reach time does
not exceed the dead zone range, the clock correction does not need to be changed.

T: Target value of SYNC signal reach time, the value must be within the range from 0 through 9,
and the standard value of SYNC signal reach time is 500 usec.

Target reach time of synchronization signal = 400 + 10 x setting value of T.
For example:
When T is set to 5, the target reach time of synchronization signal = 400 + 10 x 5 = 450

There should be a buffer between the target value and the standard value. The target value
should be less than the standard value. If the target value is above than the standard value,
an error may occur.

E: SYNC error range, the value must be within the range from 1 through 9, and the unit is 10
usec.

When the difference between actual value and target value of SYNC signal reach time is
below this range, it indicates that the CANopen slave synchronize with the CANopen master
through synchronization signal.

Reserved (Do Not Use)

Reserved (Do Not Use)
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Group 4: P4-xx Diagnosis Parameters

2N @l |ASH1 Fault Record (N) Address: 0400H, 0401H

Default: 0 Related Section: Section 4.4.2
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

This parameter is used to set the most recent fault record.

Display of Low Byte: LXXXX: It indicates the fault code, i.e. alarm code

Display of High Byte: hYYYY: It indicates the corresponding CANopen error code.

2P ' |ASH2 Fault Record (N-1) Address: 0402H, 0403H

Default: 0 Related Section: Section 4.4.2

Applicable Control Mode: ALL
Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Hexadecimal
Settings:

This parameter is used to set the second most recent fault record.

ASH3 Fault Record (N-2) Address: 0404H, 0405H
Default: 0 Related Section: Section 4.4.2
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit
Display Format: Hexadecimal
Settings:

This parameter is used to set the third most recent fault record.
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ASH4 [Fault Record (N-3) Address: 0406H, 0407H

Default: 0 Related Section: Section 4.4.2
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

This parameter is used to set the fourth most recent fault record.

ASH5 Fault Record (N-4) Address: 0408H, 0409H

Default: 0 Related Section: Section 4.4.2
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

This parameter is used to set the fifth most recent fault record.

JOG JOG Operation Address: 040AH, 040BH

Default: 20 Related Section: Section 4.4.2
Applicable Control Mode: ALL
Unit: r/min
Range: 0 ~ 5000
Data Size: 16-bit
Display Format: Decimal
Settings:
JOG operation command:
1. Operation Test
(1) Press the SET key to display the JOG speed. (The default value is 20 r/min).

(2) 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).

(3) Press the SET when the desired JOG speed is displayed. The Servo Drive will display
"JOG".
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(4) Press the UP or DOWN arrow keys to jog the motor either P(CCW) or N(CW) direction.
The motor will only rotation while the arrow key is activated.

(5) To change JOG speed again, press the MODE key. The servo Drive will display "P4 - 05".
Press the SET key and the JOG speed will displayed again. Refer back to #(2) and #(3) to
change speed.

(6) In JOG operation mode, if any fault occurs, the motor will stop running. The maximum
JOG speed is the rated speed of the servo motor.

2. DI Signal Control
Set the value of DI signal as JOGU and JOGD (refer to Table 8.A).
Users can perform JOG run forward and run reverse control.

3. Communication Control

To perform a JOG Operation via communication command, use communication addresses
040AH and 040BH.

(1) Enter 1 ~ 5000 for the desired JOG speed
(2) Enter 4998 to JOG in the P(CCW) direction
(3) Enter 4999 to JOG in the N(CW) direction
(4) Enter 0O to stop the JOG operation

Please note that when using communication control, please set P2-30 to 5 to avoid that there
are excessive writes to the system flash memory.

FOT Force Output Contact Control Address: 040CH, 040DH
Default: 0 Related Section: Section 4.4.3
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ OxFF

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

The function of Digital Outout (DO) is determined by the DO setting value. The user can set DO
setting value (0x30 ~ Ox3F) via communication and then write the values into P4-06 to complete
the settings.

Bit0O corresponds with DO setting value 0x30
Bit01 corresponds with DO setting value 0x31
Bit02 corresponds with DO setting value 0x32
Bit03 corresponds with DO setting value 0x33
Bit04 corresponds with DO setting value 0x34
Bit05 corresponds with DO setting value 0x35
Bit06 corresponds with DO setting value 0x36
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Bit07 corresponds with DO setting value 0x37
Bit08 corresponds with DO setting value 0x38
Bit09 corresponds with DO setting value 0x39
Bit10 corresponds with DO setting value 0x3A
Bit11 corresponds with DO setting value 0x3B
Bit12 corresponds with DO setting value 0x3C
Bit13 corresponds with DO setting value 0x3D
Bit14 corresponds with DO setting value 0x3E
Bit15 corresponds with DO setting value 0x3F
For example:

When P2-18 is set to 0x0130, it indicates that the state of DO1 is the Bit00 state of P4-06.

This parameter can also be used to force the state of DO signal. Please refer to P2-18 ~ P2-22
to assign the functions of digital outouts (DO signals) and section 4.4.3 for the Force Outputs

Operation.

ITST Input Status Address: 040EH, 040FH
Default: 0 Related Section: Section 4.4.4
Applicable Control Mode: ALL Section 9.2

Unit: N/A

Range: 0 ~ 3FFF

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

The control of digital inputs can be determined by the external terminals (DI1 ~ DI8, EDI9 ~
EDI14) or by the internal software digital inputs SDI1 ~ SDI14 (corresponds to Bit0 ~ Bit13 of P1-
47) via communication (upon software). Please refer to P3-06 and section 9.2 for the setting
method.

P3-06

External Dls

Read or Write
Final DI Status

Internal Dls

Read P4-07: Display the final status of DI input signal.
Write P1-47: Write the status of software digital inputs SDI1 ~ SDI14

(No matter the servo drive is controller through digital keypad or communication control, the
function of this parameter is the same.)

For example:
External Control: Display the final status of DI input signal

When the read value of P4-07 is 0x0011, it indicates that DI1 and DI5 are ON.
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Communication Control (Internal DlIs): Read the status of input signal (upon software).
For example:

When the write value of P4-07 is 0x0011, it indicates that software digital inputs SDI1 and SDI5
are ON.

Bit0 ~ Bit7 corresponds with DI1 ~ DI8. Bit8 ~ Bit14 corresponds with EDI9 ~ EDI14.

For the settings of DI1 ~ DI8, please refer to P2-10 ~ P2-17. For the settings of EDI9 ~ EDI14,
please refer to P2-36 ~ P2-41.

PKEY |Digital Keypad Input of Servo Drive Address: 0410H, 0411H
Default: N/A Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: Read only

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

This parameter is used to check if MODE, UP, DOWN, SHIFT, and SET keys on the drive
keypad being pressed or not. It is used to examine if these five keys work normally via
communication during production.

MOT Output Status Address: 0412H, 0413H

Default: 0 Related Section: Section 4.4.5
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ Ox1F

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

There is no difference when reading DO output signal via the drive keypad or the communication.
For the status of DO output signal, please refer to P2-18 ~ P2-22.

CEN Adjustment Function Address: 0414H, 0415H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0~ 6

Data Size: 16-bit

Display Format: Decimal
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Settings:
0: Reserved
1: Execute analog speed input drift adjustment
2: Execute analog torque input drift adjustment
3: Execute current detector (V phase) drift adjustment
4: Execute current detector (W phase) drift adjustment
5: Execute drift adjustment of the above 1~4
6: Execute IGBT NTC calibration
Please note:
1. This adjustment function is enabled after parameter P2-08 is set to 20.

2. 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).

P4 -11 JElela Analog Speed Input Drift Adjustment 1 Address: 0416H, 0417H
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit
Display Format: Decimal
Settings:

The adjustment functions from P4-11 through P4-19 are enabled after parameter P2-08 is set to
22. Although these parameters allow the users to execute manual adjustment, we still do not
recommend the users to change the default setting value of these parameters (P4-11 ~ P4-19)
manually.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m SOF2 Analog Speed Input Drift Adjustment 2 Address: 0418H, 0419H
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.
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m TOF1 Analog Torque Drift Adjustment 1 Address: 041AH, 041BH
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m TOF2 Analog Torque Drift Adjustment 2 Address: 041CH, 041DH
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m COF1 Current Detector Drift Adjustment (V1 phase) Address: 041EH, 041FH
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m COF2 Current Detector Drift Adjustment (V2 phase) Address: 0420H, 0421H

Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
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Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

AN COF3 Current Detector Drift Adjustment (W1 phase) Address: 0422H, 0423H
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

7L | COF4 Current Detector Drift Adjustment (W2 phase) Address: 0424H, 0425H
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m TIGB IGBT NTC Calibration Address: 0426H, 0427H

Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: 1~4
Data Size: 16-bit

Display Format: Decimal

8-116 Revision June, 2009



Chapter 8 Servo Parameters | ASDA-A2 Series
Settings:
Refer to P4-11 for explanation.

When executing this auto adjustment, please ensure to cool the servo drive to 25°C.

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m DOF1 Analog Monitor Output Drift Adjustment (CH1) Address: 0428H, 0429H
Default: Factory setting Related Section: Section 6.4.4
Applicable Control Mode: ALL
Unit: mV

Range: -800 ~ 800

Data Size: 16-bit
Display Format: Decimal
Settings:

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

P4 -21 Jirle]w Analog Monitor Output Drift Adjustment (CH2) Address: 042AH, 042BH
Default: Factory setting Related Section: Section 6.4.4
Applicable Control Mode: ALL
Unit: mV

Range: -800 ~ 800

Data Size: 16-bit
Display Format: Decimal
Settings:

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

m SAO Analog Speed Input Offset Address: 042CH, 042DH

Default: 0 Related Section: N/A

Applicable Control Mode: S
Unit: mV

Range: -5000 ~ 5000

Data Size: 16-bit

Display Format: Decimal
Settings:

In speed mode, the users can use this parameter to add an offset value to analog speed input.
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m TAO Analog Torque Input Offset Address: 042EH, 042FH

Default: 0 Related Section: N/A

Applicable Control Mode: T
Unit: mV

Range: -5000 ~ 5000

Data Size: 16-bit

Display Format: Decimal
Settings:

In speed mode, the users can use this parameter to add an offset value to analog speed input.

m LVL Undervoltage Error Level Address: 0430H, 0431H

Default: 160 Related Section: N/A

Applicable Control Mode: ALL

Unit: V (rms)

Range: 140 ~ 190

Data Size: 16-bit

Display Format: Decimal

Settings:

When DC Bus voltage is lower than the value of P4-24 x \/5 , the fault, Undervoltage will occur.
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Group 5: P5-xx Motion Control Parameters

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

PDEC Deceleration Time of Protectin Function Address: 0506H, 0507H

Default: OXEOEFEEFF Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0x00000000 ~ OxFOFFFFFF

Data Size: 32-bit

Display Format: Hexadecimal

Settings:
High Byte Low Byte
Display
D C B A w Z Y X
Function STP |Reserved| CTO OVF SNL SPL NL PL
Range 0~F - 0~F 0~F 0~F 0~F 0O~F 0~F

This parameter is used to set motor deceleration when protection functions, such as STOP
(Motor stop), OVF (Position command overflow), SNL (Reverse software limit), SPL (Forward
software limit), NL (Reverse inhibit limit) or PL (Forward inhibit limit), etc. are activated.

1. Deceleration time of protection functions include: OVF, CTO(AL020), SPL, SNL, PL, NL

2. Deceleration time of motor stop command: STP

When entering P5-03, Lower Byte display will show first. After pressing SHIFT key on the drive
keypad, the high byte display will show next.

The values from 0 through F correspond with the setting values from P5-20 through P5-35.

For example, when the setting value X is set to A, it indicates that the motor PL deceleration time
is determined by parameter P5-30.

HMOV |Homing Mode Address: 0508H, 0509H

Default: 0 Related Section: N/A
Applicable Control Mode: Pt, Pr

Unit: N/A

Range: 0 ~ 0x128

Data Size: 16-bit

Display Format: Hexadecimal
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Settings:

This parameter is used to determine the homing characteristics of the servo motor.

Display

W

z

Y

X

Function

Reserved

Limit setting

Z pulse setting

Homing direction setting

Range

Settings

0~1

0~2

0~8

When there is a limit:

Z=0: After reaching
the limit, activate the
limit signal.

Z=1: After reaching
the limit, the motor will
run in the reverse
direction.

Y=0: Stop and return
to Z pulse.

Y=1: Go forward to Z
pulse.

Y=2: Ingore Z pulse

X=0: Move forward to
PL(CCWL) used as
home.

X=1: Move reverse to
NL(CWL) used as home.

X=2: Move forward to
dedicated home sensor
(ORGP: OFF - ON)

X=3: Move reverse to
dedicated home sensor
(ORGP: OFF - ON)

X=4: Move forward and
regard Z pulse as home
Sensor.

X=5: Move reverse and
regard Z pulse as home
Sensor.

Y=0: Stop and return
to Z pulse.

Y=1: Go forward to Z
pulse.

Y=2: Ingore Z pulse

X=6: Move forward to
dedicate home sensor
(ORGP: ON > OFF)

X=7: Move reverse to
dedicated home sensor
(ORGP: ON > OFF)

X=8: Regard current
position as home sensor

HSPD1

1st Speed Setting of High Speed Homing

Address: 050AH, 050BH

Default: 100.0
Applicable Control Mode: ALL

Unit: 0.1 r/

min

Range: 1 ~2000.0

Data Size:

16-bit

Display Format: Decimal

Related Section: N/A
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Settings:

This parameter is used to set the initial (high speed) homing speed.

The homing operation of the servo motor involves two homing speed settings. When homeing is
triggered, the servo motor will proceed at a high speed speed until a home sensor is detected.
The servo motor will then move reverse at a low speed speed until off of the home sensor, and
finally will stop at the next Z pulse.

HSP1 HSP1
\oriee ORG \
z  HSP2 7

'] Pulse [] [ || Pulse [] [

HSPD2 |2nd Speed Setting of Low Speed Homing Address: 050CH, 050DH
Default: 20.0 Related Section: N/A
Applicable Control Mode: ALL

Unit: 0.1 r/min

Range: 1 ~500.0

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the secondary (low speed) homing speed.

Refer to P5-06 for explanation.

PRCM |Trigger Position Command (Pr mode only) Address: 050EH, 050FH

Default: 0 Related Section: N/A
Applicable Control Mode: Pr

Unit: N/A

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

There are 64 stored positions can be programmed via a combination of the POS0 ~ POS5
commands. This parameter is used to trigger the dedicated position command in Pr mode and
command the motor to move to the dedicated position instead of using DI (Digital Input) CTRG
and POS0 ~ POS5.

0: Start homing function.

When entering P5-07, the default setting value 0 will display. Pressing SET key on the drive
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P5 - 08
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keypad, the servo motor will start homing operation.

1 ~ 63: Trigger Position Command (This function is equivalent to the function of DI CTRG signal
+ POSn signal).

When P5-07 is set to 1 ~ 63, the dedicated position command can be triggered and the servo

drive will command the motor move to the the dedicated position. For example, when P5-07 is
set to 1, the position command P1 is triggered and the servo drive will command the motor to

move to the position which correspond the position command P1.

64 ~ 9999: Write inhibit (Invaild setting value)

1000: Stop positioning.

When P5-07 is set to 1000, the motor stop command will be activated. This function is
equivalent to the function of DI STOP signal.

The display value of P5-07:

1.

When the motor does not receive the drive command (the motor is not running), if the users
read P5-07 at this time, the display value of P5-07 will be the setting value of P5-07

When the position command is triggered and the motor start runningbut does not reach the
dedicated position (during positioning, the motor is running), if the users read P5-07 at this
time, the display value of P5-07 will be setting value of P5-07 plus 10000.

When the position command is triggered and the motor reachs the dedicated position (the
positioning is completed and the motor stop running), if the users read P5-07 at this time, the
display value of P5-07 will be setting value of P5-07 plus 20000.

For example, when P5-07 is set to 3, it indicates that the position command P3 will be triggered.

1.

If the display value of P5-07 is 3, it indicates that the motor does not receive the drive
command and the motor is not running.

2. If the display value of P5-07 is 100003, it indicates that the position command is triggered
but the positioning is not completed.

3. If the display value of P5-07 is 200003, it indicates that the position command is triggered
and the positioning is completed.

SWLP |Forward Software Limit Address: 0510H, 0511H

Default: 2147483647 Related Section: N/A

Applicable Control Mode: Pr

Unit: PUU

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal
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m SWLN Reverse Software Limit

Address: 0512H, 0513H

Default: -2147483648

Applicable Control Mode: Pr

Unit: PUU

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Related Section: N/A

CLERID &l IAYSZ  (Data Array: Data Amount (N x 32 bits)

Address: 0514H, 0515H

Default: N/A

Applicable Control Mode: ALL
Unit: N/A

Range: read only

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: Section 7.2

This parameter is used to set the data amount of data arrady (N x 32 bits). N is the capacity of

the data array.

P5 - 11 J:¢{»)

Data Array: Read / Write Address

Address: 0516H, 0517H

Default: 0

Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ (P5-10-1)

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: Section 7.2

This parameter is used to set the data address when reading and writing data array.

m AYDO Data Array: Read / Write Data Block 1

Address: 0518H, 0519H

Default: 0

Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal
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Settings:

This parameter is used to read the data block 0 of data arrady (Array[P5-11++]).

For example, when P5-11 is set to 100, the first read data displayed by P5-12 is the 100th data,
the secondary read data is 101+1=102th data, the third read data is 102+1 = 103th data and vise
versa. By the same logic, when P5-11 is set to 100, the first written data displayed by P5-12 is
the 100th data, the secondary written data is 101+1=102th data, the third written data is 102+1 =
103th data and vise versa. However, if P5-12 is read via the drive keypad, only the 101th data

will be read.

AYD1 Data Array: Read / Write Data Block 2 Address: 051AH, 051BH
Default: 0 Related Section: Section 7.2
Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to read the data block 2 of data arrady (Array[P5-11++]).

The usage of this parameter is the same as the parameter P5-12. Only one function is different.
When P5-12 is read via the drive keypad, the first read data displayed by P5-12 is the 100th data,
the secondary read data is 101+1=102th data, the third read data is 102+1 = 103th data and vise
versa. It indicates that using P5-13 can read more than one data via the drive keypad. Please
note that using P5-13 can not write data via the drive keypad.

Reserved (Do Not Use)

PMEM |PATH 1 ~ PATH 2 Data Not Retained Setting Address: 051EH, 051FH
Default: 0x0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 0x0 ~ 0x0011
Data Size: 16-bit
Display Format: Hexadecimal
Settings:
This parameter is designed for the users who need to change the positioning point frequently via
communication.
Display 0 0 Y X
Range - - 0~1 0~1
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X=0: The data of PATH 1 (P6-02 ~P6-03) will be retained (memorized) when the power goes off.

X=1: The data of PATH 1 (P6-02 ~P6-03) will not be retained (memorized) when the power goes
off.

Y=0: The data of PATH 2 (P6-04 ~P6-05) will be retained (memorized) when the power goes off.

Y=1: The data of PATH 2 (P6-04 ~P6-05) will not be retained (memorized) when the power goes
off.

Other settings: Reserved

AXEN [Axis Position: Motor Encoder Address: 0520H, 0521H

Default: 0 Related Section: Section 7.3
Applicable Control Mode: ALL

Unit: PUU (user unit)

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Read function: This parameter is used to read the actual position of the motor encoder, i.e. the
monitor variable V00O + deviation value.

Write function (available in firmware V1.015 and later models only):

The users can write any value and doing this will no change the value of monitor variable V00O
and will not affect the position coordinate either.

AXPC Axis Position: Auxiliary Encoder (Pulse Address: 0522H, 0523H
Command Feedback)
Default: N/A Related Section: Section 7.3

Applicable Control Mode: ALL

Unit: pulse

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to send back the pulse counts of the auxiliary encoder (linear scale).

AXAU Axis Position: Pulse Command Address: 0524H, 0525H
Default: N/A Related Section: Section 7.3
Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647
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Data Size: 32-bit
Display Format: Decimal
Settings:

This parameter is used to send back the pulse counts of pulse command.

TBS E-CAM Table Magnification Address: 0526H, 0527H

Default: 1.000000 Related Section: Section 7.3
Applicable Control Mode: Pr

Unit: 0.000001 times, i.e. 1/ (10”6)

Range: -2147.000000 ~ +2147.000000

Data Size: 32-bit

Display Format: Decimal

Settings: (available in firmware V1.017 and later models only)

This parameter is used to magnify or minify the E-CAM table without changing the setting value
of the E-CAM table.

For example:

When the data of the table is 0,10,20,30,40,20, if the magnification is set to 2.000000, it is equal
to the data 0,20,40,60,80,40 which the magnification is set to 1.000000.

When using the same pulse frequency of master axis to drive E-CAM operation, increasing the
setting value of P5-19 will magnify the route of E-CAM operation and increase the operation
speed as well.

Please note:

This parameter can be set any time. However, it is effective only when the electronic gear is

engaged.
ACO Accel / Decel Time 0 Address: 0528H, 0529H
Default: 200 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

In Pr mode, this parameter is used to set the acceleration and deceleration time, i.e. the
necessary time when the motor reachs the speed of 3000 r/min from 0.
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VAN AC1 Accel / Decel Time 1

Address: 052AH, 052BH

Default: 300

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

m AC2 Accel / Decel Time 2

Address: 052CH, 052DH

Default: 500

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

m AC3 Accel / Decel Time 3

Address: 052EH, 052FH

Default: 600

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

AC4 Accel / Decel Time 4

Address: 0530H, 0531H

Default: 800

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Revision June, 2009

Related Section: Section 7.10

8-127



Chapter 8 Servo Parameters | ASDA-A2 Series
Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

m AC5 Accel / Decel Time 5

Address: 0532H, 0533H

Default: 900

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

m AC6 Accel / Decel Time 6

Address: 0534H, 0535H

Default: 1000

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

EWIa AC7 Accel / Decel Time 7

Address: 0536H, 0537H

Default: 1200

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.
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m AC8 Accel / Decel Time 8

Address: 0538H, 0539H

Default: 1500

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

m AC9 Accel / Decel Time 9

Address: 053AH, 053BH

Default: 2000

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

LTI (AC10 Accel / Decel Time 10

Address: 053CH, 053DH

Default: 2500

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

AC11 Accel / Decel Time 11

Address: 053EH, 053FH

Default: 3000

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit
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Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

AC12 Accel / Decel Time 12

Address: 0540H, 0541H

Default: 5000

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

AC13 Accel / Decel Time 13

Address: 0542H, 0543H

Default: 8000

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section: Section 7.10

AC14 Accel / Decel Time 14

Address: 0544H, 0545H

Default: 50

Applicable Control Mode: Pr
Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: Section 7.10

The default setting value of this parameter is smaller and it is for the deceleration setting when

protection function is activated.

Revision June, 2009



P5-37H

Chapter 8 Servo Parameters | ASDA-A2 Series

AC15 Accel / Decel Time 15 Address: 0546H, 0547H

Default: 30 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: msec

Range: 1 ~ 65500

Data Size: 16-bit

Display Format: Decimal

Settings:

The default setting value of this parameter is smaller and it is for the deceleration setting when
the motor stops in high speed.

CAST CAPTURE: Start Address of Data Array Address: 0548H, 0549H
Default: 0 Related Section: Section 7.11.1
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ (P5-10-1)
Data Size: 16-bit
Display Format: Decimal
Settings:

This parameter is used to specify the start address which captures the first point data and save it
into data array.

Please note:

This parameter can be set only when capture operation is stopped (Refer to P5-39).

CAAX |CAPTURE: Axis Position CNT Address: 054AH, 054BH
Default: 0 Related Section: Section 7.11.1
Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter can be set only when capture operation is stopped (Refer to P5-39).
Please note:

1. Do not change this parameter when the capture source is the motor encoder.

2. When the capture source is the motor encoder, the value of this parameter is reset to the
motor encoder feedback position (monitor variable is 00h).
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CANO |CAPTURE: Capture Amount Address: 054CH, 054DH
Default: 1 Related Section: Section 7.11.1
Applicable Control Mode: ALL

Unit: N/A

Range: 1 ~ (P5-10 — P5-36)
Data Size: 16-bit

Display Format: Decimal
Settings:

When the compare function is not enabled, using this parameter can set the estimated capture
amount (able to read and write).

Once the capture function is enabled, everytime when one position is captured, the setting value
of P5-38 will decrease 1. When the setting value of P5-38 is equal to 0, it indicates that the
capture operation has finished.

Please note:
The total amount of COMPARE, CAPTURE and E-CAM data can not exceed the number of 800.

CACT |CAPTURE: Capture Source Setting Address: 054EH, 054FH
Default: 0x2010 Related Section: Section 7.11.1
Applicable Control Mode: ALL

Unit: N/A

Range: 0x0000 ~ OxF13F
Data Size: 16-bit

Display Format: Hexadecimal
Settings:

This parameter is used to determine the capture source and enable the capture function.

—

ow Byte
A: Capture function settings:

Please refer to the following table and descriptions:
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Bit 3 2 1 0
Execute Pr After first position | After first position | Start capture
command when is captured, the is captured, the function

Function | capture function | gystem will position will be
has finished. enable the reset.
compare function
After capture The compare When the first Setting Bit0 to 1
function has function is point is captured, | will enable the
finished, execute | enapled already, | the position capture function.
Pr #50 and this setting coordinate will be | When capture
Explanation | command. will become reset. function has
ineffective. finished, the value
of Bit0 will be
resetto 0
automatically.

Bit0: When the value of P5-38 is higher than 0, setting BitO to 1 will enable the capture
function and the DO signal, CAP_OK is inactivated. Once the capture function is enabled,
everytime when one position is captured, the setting value of P5-38 will decrease 1. When the
setting value of P5-38 is equal to 0, it indicates that the capture operation has finished. Then,
DO signal, CAP_OK will be activated and the value of BitO will be reset to 0 automatically.

When the value of P5-38 is equal to 0, setting Bit0 to 1 will not enable the capture function,
the DO signal, CAP_OK will be inactivated and then the value of Bit0 will be reset to 0
automatically. If BitO is set to 1 already, the new setting value cannot be 1. The users only can
set Bit0 to 0 to disable the capture function.

Bit1: When Bit1 is set to 1, after first position is captured, the system will set the value of the
current position as the value of the parameter P5-76.

Bit2: When Bit2 is set to 1, after first position is captured, the system will enable the compare
function (Bit0 of P5-59 is set to 1 and the value of P5-58 is set to the last compare amount). If
the compare function is enabled already, this setting will become ineffective.

Bit3: When Bit3 is set to 1, after capture operation is completed (all positions has been
captured), the position command P50 will be triggered immediately.

B: Capture source settings
0: Capture function is disabled.
1: Auxiliary encoder (linear scale).
2: Pulse command.
3: Motor encoder
C: Activate state settings
0: Normally open (use N.O. contact)
1: Normally closed (use N.C. contact)

D: Trigger time settings (unit: msec)
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DLYO |Delay Time 0

Address: 0550H, 0551H

Default: 0

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY1 Delay Time 1

Address: 0552H, 0553H

Default: 100

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY2 Delay Time 2

Address: 0554H, 0555H

Default: 200

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY3 Delay Time 3

Address: 0556H, 0557H

Default: 400

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10
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DLY4 Delay Time 4

Address: 0558H, 0559H

Default: 500

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY5 Delay Time 5

Address: 055AH, 055BH

Default: 800

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY6 |Delay Time 6

Address: 055CH, 055DH

Default: 1000

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY7 Delay Time 7

Address: 055EH, 055FH

Default: 1500

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
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DLY8 |Delay Time 8

Address: 0560H, 0561H

Default: 2000

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY9 Delay Time 9

Address: 0562H, 0563H

Default: 2500

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY10 |Delay Time 10

Address: 0564H, 0565H

Default: 3000

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

DLY11 |Delay Time 11

Address: 0566H, 0567H

Default: 3500

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10
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m DLY12 |Delay Time 12 Address: 0568H, 0569H

Default: 4000 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

m DLY13 |Delay Time 13 Address: 056AH, 056BH

Default: 4500 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

m DLY14 |Delay Time 14 Address: 056CH, 056DH

Default: 5000 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

m DLY15 |Delay Time 15 Address: 056EH, 056FH

Default: 5500 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
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m CMST |COMPARE: Start Address of Data Array Address: 0570H, 0571H

Default: 0 Related Section: Section 7.11.2
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ (P5-10-1)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to specify the start address which compares the first point data and save
it into data array.

Please note:

This parameter can be set only when COMPARE function is disabled (Refer to P5-59).

LEEEY( § ICMAX (COMPARE: Axis Position Address: 0572H, 0573H

Default: 0 Related Section: Section 7.11.2
Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter can be set only when COMPARE function is disabled (Refer to P5-59).

Please note:

1. Do not change this parameter when the compare source is the capture axis and motor
encoder.

2. The pulse resolution is determined by the parameter P1-46.

3. When the setting value B of the parameter P5-59 is set to 3, i.e. the compare source is the
motor encoder, the value of this parameter is reset to the motor encoder feedback position
(monitor variable is 00h). If the motor encoder feedback position is different from this
parameter because homing operation is enabled or the capture function setting is changed,
the users can set the setting value B of P5-59 to 3 to make this parameter to be equivalent
to the motor encoder feedback position.

CMNO |COMPARE: Compare Amount Address: 0574H, 0575H
Default: 1 Related Section: Section 7.11.2
Applicable Control Mode: ALL

Unit: N/A

Range: 1 ~ (P5-10 — P5-56)
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Data Size: 16-bit
Display Format: Decimal
Settings:

When the compare function is not enabled, using this parameter can set the estimated compare
amount (able to read and write).

When the compare function is enabled, using this parameter can set the rest compare amount
(read-only). When the setting value of P5-58 is equal to 0, it indicates that the compare operation
has finished.

Please note:
The total amount of COMPARE, CAPTURE and E-CAM data can not exceed the number of 800.

o [

Default: 00640010h

Applicable Control Mode: ALL
Unit: N/A

Range: 00010000h ~ OFFF3137h
Data Size: 32-bit

COMPARE: Compare Source Setting Address: 0576H, 0577H

Related Section: Section 7.11.2

Display Format: Hexadecimal
Settings:

This parameter is used to determine the compare source and enable the compare function.

0054
.

e
B
C

> D » Reserved

» Low Byte » High Byte

A: Compare function settings:

Bit 3 2 1 0

After the last position is Cycle mode Start compare function

compared, the system

Function will enable the capture
function
- The capture function is The compare Setting Bit0 to 1 will
enabled already, and operation will enable the compare
E . this setting will become | not stop. function. When compare
xplanation . : . -
ineffective. function has finished,

the value of Bit0 will be
reset to 0 automatically.

Bit0: When the value of P5-58 is higher than 0, setting Bit0 to 1 will enable the compare
function. Once the compare function is enabled, everytime when one position is compared,
the setting value of P5-58 will decrease 1. When the setting value of P5-58 is equal to 0, it
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indicates that the compare operation has finished and the value of BitO will be reset to 0
automatically.

When the value of P5-58 is equal to 0, setting BitO to 1 will not enable the compare function,
and then the value of Bit0 will be reset to 0 automatically. If BitO is set to 1 already, the new
setting value cannot be 1. The users only can set Bit0 to 0 to disable the compare function.

Bit1: When Bit1 is set to 1, after the last position is compared, the setting value of P5-58 will

be reset and start the compare operation from the first position again. The compare operation
will not stop and the value of BitO will be retained as 1.

Bit2: When Bit2 is set to 1, after the last position is compared, the system will enable the

capture function (BitO of P5-39 is set to 1 and the value of P5-38 is set to the last capture

amount). If the capture function is enabled already, this setting will become ineffective.

Bit3: Reserved.
B: Compare source settings
0: Capture axis.
1: Auxiliary encoder (linear scale).
2: Pulse command.
3: Motor encoder
C: Activate state settings
0: Normally open (use N.O. contact)
1: Normally closed (use N.C. contact)

E: Length of output pulse (unit: 1 msec)

POVO Moving Speed Setting of Position 0

Address: 0578H, 0579H

Default: 20.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV1 Moving Speed Setting of Position 1

Address: 057AH, 057BH

Default: 50.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10
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POV2 Moving Speed Setting of Position 2

Address: 057CH, 057DH

Default: 100.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV3 |Moving Speed Setting of Position 3

Address: 057EH, 057FH

Default: 200.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV4 Moving Speed Setting of Position 4

Address: 0580H, 0581H

Default: 300.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV5 |Moving Speed Setting of Position 5

Address: 0582H, 0583H

Default: 500.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV6 Moving Speed Setting of Position 6

Address: 0584H, 0585H

Default: 600.0
Applicable Control Mode: Pr
Unit: 0.1 r/min
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Range: 0.1 ~ 6000.0
Data Size: 16-bit

Display Format: Decimal

POV7 Moving Speed Setting of Position 7

Address: 0586H, 0587H

Default: 800.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POVS Moving Speed Setting of Position 8

Address: 0588H, 0589H

Default: 1000.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV9 Moving Speed Setting of Position 9

Address: 058AH, 058BH

Default: 1300.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV10 |Moving Speed Setting of Position 10

Address: 058CH, 058DH

Default: 1500.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10
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POV11 |Moving Speed Setting of Position 11

Address: 058EH, 058FH

Default: 1800.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV12 |Moving Speed Setting of Position 12

Address: 0590H, 0591H

Default: 2000.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV13 |Moving Speed Setting of Position 13

Address: 0592H, 0593H

Default: 2300.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV14 |Moving Speed Setting of Position 14

Address: 0594H, 0595H

Default: 2500.0

Applicable Control Mode: Pr
Unit: 0.1 r/min

Range: 0.1 ~6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section: Section 7.10

POV15 |Moving Speed Setting of Position 15

Address: 0596H, 0597H

Default: 3000.0
Applicable Control Mode: Pr
Unit: 0.1 r/min
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Range: 0.1 ~ 6000.0
Data Size: 16-bit

Display Format: Decimal

LEEN(S) @l ICPRS  [Capture 1st Position Reset Data Address: 0598H, 0599H

Default: 0 Related Section: Section 7.10
Applicable Control Mode: ALL

Unit: N/A

Range: -1073741824 ~ +1073741823

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P5-39 for explanation.

RN E( Jl ICSAX [Position of CAPTURE SYNC AXIS Address: 059AH, 059BH

Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

This position will be synchronized with the capture signal. When capture operation is actived
every two times, the offset value of this SYNC axis will be equal to the value of P5-78 (no
accumulation errors, for single direction operation only).

This parameter can be used as the position source of E-CAM master axis.

P5-78 Qe k] Interval Pulse Number of CAPTURE SYNC AXIS Address: 059CH, 059DH

Default: 100 Related Section: N/A
Applicable Control Mode: ALL

Unit: pulse

Range: 10 ~ +100000000

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the offset value of this SYNC axis when capture operation is
activated every two times.
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Please note:

This parameter can be set only when capture operation is stopped (Refer to P5-39).

CSDS Error Pulse Number of CAPTURE SYNC AXIS Address: 059EH, 059FH

Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: pulse
Range: -2147483648 ~ +2147483647
Data Size: 32-bit
Display Format: Decimal
Settings:
This parameter is used to display the error pulse number of CAPTURE SYNC AXIS operation.
SYNC error pulse number = output value of SYNC axis —ideal value of SYNC axis
= P5-77 accumulation amount — (P5-78 x capture times)
When SYNC axis operates after the data is captured, the system will update this parameter once.

This parameter can be set to indicate the offset amount of specified SYNC axis. When the servo
system is regarded as the master axis for rotary cutoff application, modifing this parameter is
able to shift the cutoff position to left or right every time.

CSDS Max. Correction Rate of CAPTURE SYNC AXIS Address: 05A0H, 05A1H
Default: 10 Related Section: N/A
Applicable Control Mode: ALL

Unit: %

Range: 1 ~ 90

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to limit the correction rate of CAPTURE SYNC AXIS.
Correction rate = output pulses of SYNC axis — input pulses of SYNC axis
(100 — P5-80)% < Correction Rate < (100 + P5-80)%

When the value of the correction rate is higher, the SYNC error value will go towards 0 quickly,
i.e. attain the desired position more easily, but the changes of the speed are very fast.

When the value of the correction rate is lower, the SYNC error value will go towards 0 slowly, i.e.

attain the desired position more difficultly, but the changes of the speed are very smooth.

For rotary cutoff application, after adjusting P5-79, if the setting value of P5-80 is higher, the
system can attain the desired rotary cutoff position quickly but the desired speed can not be
easily reached.
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AR Y ECHD |E-CAM: Start Address of Data Array Address: 05A2H, 05A3H

Default: 100 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: 0 ~ (800 — P5-82)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the start address which specifies the first point data of E-CAM
table and save it into data array.

Please note:
1. The firmware version V1.015 and earier models:

This parameter can not be changed when E-CAM function is enabled (Refer to P5-88).
2. The firmware version V1.015 and later models:

This parameter can be set any time. However, it is effective only when the electronic gear is

engaged.
m ECHN |E-CAM: E-CAM Area Number N (at least >=5) Address: 05A4H, 05A5H
Default: 5 Related Section: Section 7.11

Applicable Control Mode: Pr

Unit: N/A

Range: 5 ~ 720, must be <= (P5-10 — P5-81) and (P5-82 x P5-84) <= 2147483647
Data Size: 16-bit

Display Format: Decimal

Settings:

The E-CAM graph is divided into N areas. The E-CAM table should include N+1 data.
Please note:

This parameter can be set only when E-CAM function is stopped (Refer to P5-88).

ECMM |E-CAM: E-CAM Cycle Number (M) Address: 05A6H, 05A7H

Default: 1 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: 1 ~ 32767

Data Size: 16-bit

Display Format: Decimal
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After receiving the pulse number P of master axis, the shaft of E-CAM will rotate M cycles. It
indicates that there are M cycles of the E-CAM table.

Please note:

This parameter can be set only when E-CAM function is stopped (Refer to P5-88).

CLUER:Z M [ ECMP

E-CAM: Pulse Number of Master Axis (P)

Address: 05A8H, 05A9H

Default: 3600

Applicable Control Mode: Pr

Unit: N/A

Related Section: Section 7.11

Range: 10 ~ 1073741823, (P5-82 x P5-83) < = P5-84 and (P5-82 x P5-84) <= 2147483647

Data Size:

32-bit

Display Format: Decimal

Settings:

After receiving the pulse number P of master axis, the shaft of E-CAM will rotate M cycles. It
indicates that there are M cycles of the E-CAM table.

Please note:

1. This parameter can be set only when E-CAM function is stopped (Refer to P5-88).

2. The firmware version V1.018 and later models: This parameter can be set any time.

ECME

E-CAM: Engage Area Number

Address: 05AAH, 05ABH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: 0 ~ (P5-82 -1)

Data Size:

16-bit

Display Format: Decimal

Settings:

Related Section: Section 7.11

This parameter is used to set the E-CAM area number when the electronic gear is engaged.

CLERIS J§ [ECAX

E-CAM: Position of Master Axis

Address: 05ACH, 05ADH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal
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Settings:
This parameter is used to set the position of E-CAM master axis.
Please note:

This parameter can be set only when E-CAM function is stopped (Refer to P5-88).

PLED E-CAM: Lead Command Length Address: 05AEH, 05AFH

Default: 0 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: -1073741824 ~ +1073741823

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the length of the lead command before the electronic gear is
engaged. Once E-CAM engage conditions are satisfied (see the Z settings of P5-88), the
electronic gear will be engaged truly when the pulse number sent by master axis is higher than
the setting value of P5-87. In other words, the electronic gear will be engaged only after the lead
command specified by P5-87 is ignored.

Please note:

If this parameter is a positive value, it indicates that the forward pulses are regarded as lead
command. If this parameter is a negative value, it indicates that the reverse pulses are regarded
as lead command.

ECON |E-CAM: E-CAM Source Setting Address: 05B0H, 05B1H

Default: 00000000h Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: 0 ~ 203FF251h

Data Size: 32-bit

Display Format: Hexiadecimal

Settings:
High Byte Low Byte
Display
S 0 BA U Z Y X
Range 0~2 - 00 ~ 3F 0~8 0~2 0~5 0~1

X: E-CAM Command
0: Diable E-CAM mode
1: Enabled E-CAM mode

Revision June, 2009



Chapter 8 Servo Parameters | ASDA-A2 Series

Y: Command source settings
0: CAPTURE AXIS

1: Auxiliary encoder (linear scale)

2: Pulse command

3. Pr command

4. Time axis (1msec)

5: CAPTURE SYNC AXIS (P5-77)

Z: Engage timing (only one option can be selected)

0: Immediately
1: DI signal: CAM ON
2. Any point of CAPTURE AXIS

U: Disengage timing (the setting value can be added up, but the setting value 2, 4 and 6 can not
be selected simultaneously.)

u

Disengage Conditions

State after the electronic gear
is disengaged.

0

Do not disengage

Dl signal: CAM OFF

Enter into the state of Stop

Master axis reaches the setting value of P5-89.
(The polarity sign indicates the direction)

(available in firmware V1.009 and later models)

The function is the same as the function of U=2, but
the differences are that the speed will not change

when electronic gear is disengaged and the engage
length will exceed the setting value of P5-89 a little.

This option is suitable for the application which
needs to use Pr command immediately after the
electronic gear is disengaged.

Enter into the state of Stop

(available in firmware V1.009 and later models)
Master axis exceeds the setting value of P5-89.
(The polarity sign indicates the direction)

Return to the Lead state
(befoe the electronic gear is
engaged) (The lead command
length is set by P5-92).

Disable E-CAM function after the electronic gear is
disengaged.

Set X=0

When Servo Off, if a servo fault occurs, or there is a forward/reverse limit, or Pr command is
moving to home, the electronic gear will be disengaged (X=0 of P5-88).

BA: Disengage method. The setting value is 00 ~ 3F (00: Disabled).

When the disengage conditions are satisfied (U= 2, 4 and 6of P5-88), the system will execute
Pr path (hexadecimal) automatically

S: Engage status display (read-only)

0: Stop state

1: Engaged state

2: Lead state (before the electronic gear is engaged)
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ECRD |E-CAM: Disengage Timing Data Address: 05B2H, 05B3H

Default: 0 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: -1073741824 ~ +1073741823

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to the U settings of P5-88 for explanation.

CMAP |E-CAM: Area Number + (Polarity is Positive) Address: 05B4H, 05B5H

Default: 0 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: degree (it becomes degree in firmware version V1.009 and later models)

Range: 0 ~ 360

Data Size: 16-bit

Display Format: Decimal

CMAN |E-CAM: Area Number - (Polarity is Negative) Address: 05B6H, 05B7H

Default: 0 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: degree (it becomes degree in firmware version V1.009 and later models)

Range: 0 ~ 360

Data Size: 16-bit

Display Format: Decimal

PLED E-CAM: Cyclic Lead Command Length Address: 05B8H, 05B9H

Default: 0 Related Section: Section 7.11
Applicable Control Mode: Pr

Unit: N/A

Range: -100000000 ~ +100000000

Data Size: 32-bit

Display Format: Decimal

Settings: (available in firmware version V1.006 sub04 and later models only)

This parameter works in conjunction with the function of U=4 set in parameter P5-88.

When the electronic gear is disengaged, it will not enter into Stop state. It will enter into the lead
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state (before the electronic gear is engaged) and the lead command length at this time is
determined by the setting of P5-92.

The electronic gear will be engaged again when the pulse number sent by master axis is higher
than the setting value of P5-92. In other words, the electronic gear will be engaged only after the
lead command specified by P5-92 is ignored.

Please note:

If this parameter is a positive value, it indicates that the forward pulses are regarded as lead
command. If this parameter is a negative value, it indicates that the reverse pulses are regarded
as lead command.

m CSDS Motion Control: Macro Parameter 4 Address: 05BAH, 05BBH
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

The definition of this parmater is determined by macro command P5-97. Please refer to P5-97
for explanation.

m CSDS |Motion Control: Macro Parameter 3 Address: 05BCH, 05BDH
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

The definition of this parmater is determined by macro command P5-97. Please refer to P5-97
for explanation.

m CSDS Motion Control: Macro Parameter 2 Address: 05BEH, 05BFH
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit
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Display Format: Decimal
Settings:

The definition of this parmater is determined by macro command P5-97. Please refer to P5-97
for explanation.

m CSDS Motion Control: Macro Parameter 1 Address: 05CO0H, 05C1H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

The definition of this parmater is determined by macro command P5-97. Please refer to P5-97
for explanation.

P5 - 97 J(: ]S Motion Control: Macro Command Address: 05C2H, 05C3H

Default: 100 Related Section: N/A
Applicable Control Mode: ALL

Unit: pulse

Range: 0 ~ 0999h

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Write function: This parameter can be used to set macro command (0CBAh)

Read function: This parameter can be used to display the execution result of macro command (If
the command has succeeded, 1CBAh will be sent back).

When the macro command code is set to 0001, if the command has succeeded, 1001h will be
sent back. If the command has failed, Fxxxh will be sent back.

When setting illegal command code, the failure code, Fxxxh will be sent back also.
The legal commands are listed in the table below:

Command code: 0000h Disable CAPTURE SYNC AXIS

Parameters N/A

After this marco command is executed, the position of CAPTURE SYNC AXIS (P5-77) will not
perform synchronization correction.

The capture and compare function will be disabled at the same time.

The capture source settings will not be set to 0. The capture source settings can be changed.

Failure code: FO02h The compare function cannot be disabled.
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Command code: 0001h

Enable CAPTURE SYNC AXIS

Parameters

P5-96: Compare the coordinate of the first point.

P5-39: Set U, Z, Y settings by referring the user manual. There is
no need to set X settings.

P5-59: Set CBA, Z setting by referring the user manual. There is
no need to set X and Ysettings.

P5-78: Set the offset value of SYNC axis when capture operation
is activated every two times.

Please set the relevant parameters above in advance and then execute this macro command.

After this marco command is executed, the position of CAPTURE SYNC AXIS (P5-77) will
start to perform synchronization correction.

The capture and compare function will be enabled at the same time.

Failure code: FO02h

The capture function is enabled. Please disable it.

Failure code: FOO3h

The compare function is enabled. Please disable it.

Failure code: FO04h

The address of capture and compare data array is the same
address.

The firmware version V1.018 and later models provide the following macro command:

Command code: 0005h

Set the pulse number when the electronic gear is disengaged
after one E-CAM cycle (360 degrees).

Parameters

P5-95: Pulse number of master axis for one E-CAM cycle

Please set P5-84=P5-89<=P5-85 and set P5-83=1 simutaneously.

It indicates that the setting value of P5-95 will display the pulse number for one E-CAM cycle,
i.e. the pulse number when the electronic gear is disengaged automatically.

(This setting needs to work in conjunction with P5-88 (U=2, 4, 6).

Failure code: FOO05h

The setting value of P5-95 has exceeded the specification of P5-
84.

The firmware version V1.024

and later models provide the following macro command:

Command code: 0006h

Create E-CAM table: for rotary cutoff application (7 areas)

General Parameters

P5-81: Start Address of Data Array for E-CAM table.
P5-82: E-CAM Area Number. Set P5-82 to 7 (7 areas, 8 points).
P1-44, P1-45: Electronic Gear Ratio (must be set first)

Macro Paremeters

P5-94=A (Deceleration Ratio: Numerator) x C (Knife Number)
P5-95=B (Deceleration Ratio: Denominator)
P5-96= 1000000 x R x V

R (Cut Ratio) = L (Cut Length) x C (Knife Number)x ¢ (Knife
Circumference)

The normal cut ratio is the multiple of 0.3 ~ 2.5.
V (Speed Compensation) = (Cut Speed) / (Product Speed)

When V=1.0, the speed of knife is the same as the product
during cutting operation.

When V=1.1, the speed of knife will be increased 10%
When V=0.9, the speed of knife will be decreased 10%
and so on.

Using this macro command is able to calculate the data of E-CAM table and saved the
settings in the data array specified by P5-81.

The above parameters are all essential for E-CAM table. Please complete the settings of
these parameters first correctly before executing this macro command.
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After this macro command is executed, if the settings of the above parameters are changed,
please execute this macro command again so as to create the new E-CAM table again.

The data of E-CAM table will be changed after executing this macro command, therefore, do
not to execute this macro command when the electronic gear is engaged.

When the execution of this macro command is completed, the data of E-CAM table will not be
memorized in EEPROM automatically.

There are many E-CAM parameters, such as P5-83 and P5-84, etc. which are not used for
this macro commands.

For more E-CAM parameters and functions, please refer to Chapter 7.

Failure code: FO61h The electronic gear is engaged when creating E-CAM
table.

Failure code: F062h The setting value of P5-94 has exceeded the specification
(1 ~65535)

Failure code: FO63h The setting value of P5-95 has exceeded the specification
(1 ~65535)

Failure code: FO64h The setting value of P5-96 has exceeded the specification
(300000 ~ 2500000)

Failure code: FO65h The address specified by P5-81 is too big. The space of
the data array is not sufficient.

Failure code: FO66h The setting value of P5-82 should be set to 7; otherwise
this macro command can not be executed.

Failure code: FO67h Data calculation error. Please decrease the setting value
of P1-44 and P1-45.

Event Rising-edge Trigger Command
SRR [ EVON Add : 05C4H, 05C5H
- [ DN

Default: 0 Related Section: N/A
Applicable Control Mode: Pr
Unit: N/A
Range: 0000 ~ DDDDh
Data Size: 16-bit
Display Format: Hexadecimal
Settings:
This parameter is used to trigger the position command when DI signals, EV1 ~ EV4 (Event
trigger command 1 ~ 4) are ON (activated).
Display 0] Z Y X
Range 0~D 0~D 0~D 0~D

X: EV1 settings
0: When EV1 is ON, no position command is triggered.
1~ D: When EV1 is ON, position command P51 ~ P63 is triggered.

For example, when the setting value of X is set to 1 while EV1 is ON, the position command
P51 is triggered. When the setting value of X is set to 2, the position command P52 is
triggered, and so on.
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Y: EV2 settings

0: When EV2 is ON, no position command is triggered.

1~ D: When EV2 is ON, position command P51 ~ P63 is triggered.
Please note:
The DI signals, EV3 and EV4 are avaiable for the firmware version V1.009 and later models.
Z: EV3 settings

0: When EV3 is ON, no position command is triggered.

1~ D: When EV3 is ON, position command P51 ~ P63 is triggered.
U: EV4 settings

0: When EV4 is ON, no position command is triggered.

1~ D: When EV4 is ON, position command P51 ~ P63 is triggered.

Event Falling-edge Trigger Command
EVOF Add : 05C6H, 05C7H

Default: 0 Related Section: N/A

Applicable Control Mode: Pr

Unit: N/A

Range: 0000 ~ DDDDh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to trigger the position command when DI signal, EV1 ~ EV4 (Event

trigger command 1 ~ 4) are OFF (inactivated).
Display U Z Y X
Range 0~D 0~D 0~D 0~D

X: EV1 settings
0: When EV1 is OFF, no position command is triggered.
1~ D: When EV1 is OFF, position command P51 ~ P63 is triggered.

For example, when the setting value of X is set to 1 while EV1 is OFF, the position command
P51 is triggered. When the setting value of X is set to 2, the position command P52 is
triggered, and so on.

Y: EV2 settings
0: When EV2 is OFF, no position command is triggered.
1~ D: When EV2 is OFF, position command P51 ~ P63 is triggered.
Please note:
The DI signals, EV3 and EV4 are avaiable for the firmware version V1.009 and later models.
Z: EV3 settings
0: When EV3 is OFF, no position command is triggered.
1~ D: When EV3 is OFF, position command P51 ~ P63 is triggered.
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U: EV4 settings
0: When EV4 is OFF, no position command is triggered.
1 ~ D: When EV4 is OFF, position command P51 ~ P63 is triggered.
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Group 6: P6-xx Pr Path Definition Parameters

P6 - 00

ODEF Homing Definition Address: 0600H, 0601H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ Ox10FFFF3F

Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Homing definition:

Bit 31~28 | 27~24 | 23~20 | 19~16 | 15~12 | 11~8 7~4 8 =(0)

Function | BOOT - DLY DEC2 DEC1 ACC PATH

PATH: Path style (4 bits)

0: Stop mode. Motor stops after homing is completed.

1~63: Auto mode. Motor goes the dedicated path after homing is completed.

ACC: Acceleration time 0 ~ F, corresponds to P5-20 ~ P5-35.

DEC1 / DEC2: 1st deceleration time / 2nd deceleration time. Deceleration time 0 ~ F,
corresponds to P5-20 ~ P5-35.

DLY: Delay time 0 ~ F, corresponds to P5-40 ~ P5-55.

BOOT: Boot mode. Disable or enable homing function when the servo drive is applied to power
(power on).

0: Disable homing function

1: Enable homing function (when the servo drive is applied to power, first time Servo On)
Other parameters relevant to homing function:

P5-04 (Homing mode)

P5-05 (1st Speed Setting of High Speed Homing)

P5-06 (2nd Speed Setting of Low Speed Homing)

P6-01: ORG_DEF (Homing definition value). P6-01 is used to set the coordinate value of the
current home position for the movement of the coordinate system. The coordinate value could
be a non-zero value.

After detecting “Home” (home sensor or Z pulse), the motor will decelerate to stop the
operation.

If the motor does not return to “Home”, just set path number to 0.

If the motor must return to “Home”, set path number to a non-zero value and set the route
PABS = ORG_DEF.

When detecting “Home” (home sensor or Z pulse), if the motor has to go forward for a while
(offset value S) and reach the position P, set the path number to a non-zero value and set
ORG_DEF = P - S (the absolute position command of this route is P).

Revision June, 2009 8-157




Chapter 8 Servo Parameters | ASDA-A2 Series

P6 - 01
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ODAT |Homing Definition Value

Address: 0602H, 0603H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Related Section: Section 7.10

Settings:
Homing definition value:
Bit 31~28 | 27~24 | 23~20 | 19~16 | 15~12 | 11~8 7~4 3~0
Function ORG_DEF (32-bit)

ORG_DEF: Homing definition value which is determined by the parameter P6-01. The homing

definition value does not necessarily have to be 0.

PDEF1 |Definition of Path 1

Address: 0604H, 0605H

Default: 0x00000000
Applicable Control Mode: N/A

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Related Section: Section 7.10

Settings:

Bit 31~28 | 27~24 | 23~20 | 19~16 | 15~12 | 11~8 7~4 3~0
P6-02 - - DLY - - - OPT TYPE
P6-03 DATA (32-bit)

TYPE, OPT:
OPT TYPE
Bit7 Bit6 Bit5 Bit4 Bit3 ~ Bit0
- UNIT | AUTO | INS |1: Constant speed control
2: Single positioning control. Motor stops when positioning
is completed.
CMD OVLP | INS
3: Auto positioning control. Motor goes to next dedicated
path when positioning is completed.
- - - INS |7: Jump to the dedicated path.
- - AUTO | INS |8: Write the specified parameter to the dedicated path.

When the TYPE is set to 1 ~ 3, it can accept DO signals, STP (Motor Stop), SNL(SCWL,

Reverse Software Limit), SPL(SCCWL, Forward Software Limit).

INS: Interrupt the previous path.
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OVLP: Overlap the next path. This function is not available in speed mode. In position mode,
DLY becomes disabled.

AUTO: When current positioning is completed, the motor moves to the next dedicated path
automatically.

CMD: Refer to Section 7.10 in Chapter 7.
DLY: 0 ~ F. Delay time number (4 bits). The digital output of this path activates after the delay

time. External INS is not effective. The delay time number settings correspond with the
parameter P5-40 ~ P5-55.

DLY (4) Index P5-40 ~ P5-55
m PDAT1 |Data of Path 1 Address: 0606H, 0607H
Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr
Unit: N/A
Range: -2147483648 ~ +2147483647
Data Size: 32-bit
Display Format: Decimal
Settings:
Data of path 1:
Bit 31~28 | 27~24 | 23~20 | 19~16 | 15~12 | 11~8 7~4 3~0
Function DATA (32-bit)

The parameter P6-02 is used to determine the attributes of definition of Path 1 and parameter
P6-03 is used to set the data (target position or jump path number) corresponding to P6-02.

COENIZ M IPDEF2  |Definition of Path 2 Address: 0608H, 0609H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

m PDAT2 |Data of Path 2 Address: 060AH, 060BH

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr
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P6 - 07

P6 - 08
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Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF3 |Definition of Path 3

Address: 060CH, 060DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT3 |Data of Path 3

Address: 060EH, 060FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF4 |Definition of Path 4

Address: 0610H, 0611H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10
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GG EE IPDAT4 |Data of Path 4 Address: 0612H, 0613H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

m PDEF5 |Definition of Path 5 Address: 0614H, 0615H

Default: 0x00000000 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

CCEMEEN PDATS5 |Data of Path § Address: 0616H, 0617H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF6 |Definition of Path 6 Address: 0618H, 0619H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT6 |Data of Path 6

Address: 061AH, 061BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF7 |Definition of Path 7

Address: 061CH, 061DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT7 |Data of Path 7

Address: 061EH, 061FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF8 |Definition of Path 8

Address: 0620H, 0621H

Default: 0x00000000
Applicable Control Mode: Pr

Related Section: Section 7.10
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Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.
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PDAT8 |Data of Path 8

Address: 0622H, 0623H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF9 |Definition of Path 9

Address: 0624H, 0625H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT9 |Data of Path 9

Address: 0626H, 0627H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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m PDEF10 |Definition of Path 10

Address: 0628H, 0629H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

VAN IPDAT10 |Data of Path 10

Address: 062AH, 062BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

m PDEF11 |Definition of Path 11

Address: 062CH, 062DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT11 |Data of Path 11

Address: 062EH, 062FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF12 |Definition of Path 12

Address: 0630H, 0631H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT12 |Data of Path 12

Address: 0632H, 0633H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF13 |Definition of Path 13

Address: 0634H, 0635H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT13 |Data of Path 13

Address: 0636H, 0637H

Default: 0
Applicable Control Mode: Pr
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Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF14 |Definition of Path 14

Address: 0638H, 0639H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT14 |Data of Path 14

Address: 063AH, 063BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF15 |Definition of Path 15

Address: 063CH, 063DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10
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G PDAT15 |Data of Path 15 Address: 063EH, 063FH

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

LKyl IPDEF16 |Definition of Path 16 Address: 0640H, 0641H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

XN PDAT16 |Data of Path 16 Address: 0642H, 0643H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF17 |Definition of Path 17 Address: 0644H, 0645H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit
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P6 - 36

P6 - 37

P6 - 38
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT17 |Data of Path 17

Address: 0646H, 0647H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF18 |Definition of Path 18

Address: 0648H, 0649H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT18 |Data of Path 18

Address: 064AH, 064BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF19 |Definition of Path 19

Address: 064CH, 064DH

Default: 0x00000000
Applicable Control Mode: Pr

Related Section: Section 7.10
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Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.
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PDAT19 |Data of Path 19

Address: 064EH, 064FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF20 |Definition of Path 20

Address: 0650H, 0651H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT20 |Data of Path 20

Address: 0652H, 0653H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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m PDEF21 |Definition of Path 21

Address: 0654H, 0655H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

m PDAT21 |Data of Path 21

Address: 0656H, 0657H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

SRR 23 IPDEF22 |Definition of Path 22

Address: 0658H, 0659H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT22 |Data of Path 22

Address: 065AH, 065BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

8-170

Related Section: Section 7.10
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P6 - 49

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF23 |Definition of Path 23

Address: 065CH, 065DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT23 |Data of Path 23

Address: 065EH, 065FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF24 |Definition of Path 24

Address: 0660H, 0661H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT24 |Data of Path 24

Address: 0662H, 0663H

Default: 0
Applicable Control Mode: Pr

Revision June, 2009

Related Section: Section 7.10

8-171



Chapter 8 Servo Parameters | ASDA-A2 Series

8-172

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF25 |Definition of Path 25

Address: 0664H, 0665H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT25 |Data of Path 25

Address: 0666H, 0667H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF26 |Definition of Path 26

Address: 0668H, 0669H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10
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m PDAT26 |Data of Path 26

Address: 066AH, 066BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

m PDEF27 |Definition of Path 27

Address: 066CH, 066DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

m PDAT27 |Data of Path 27

Address: 066EH, 066FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF28 |Definition of Path 28

Address: 0670H, 0671H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit
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P6 - 57

P6 - 58

P6 - 60
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT28 |Data of Path 28

Address: 0672H, 0673H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF29 |Definition of Path 29

Address: 0674H, 0675H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT29 |Data of Path 29

Address: 0676H, 0677H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF30 |Definition of Path 30

Address: 0678H, 0679H

Default: 0x00000000
Applicable Control Mode: Pr

Related Section: Section 7.10
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Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT30 |Data of Path 30 Address: 067AH, 067BH

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

m PDEF31 |Definition of Path 31 Address: 067CH, 067DH

Default: 0x00000000 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

m PDAT31 |Data of Path 31 Address: 067EH, 067FH

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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SN2 IPDEF32 |Definition of Path 32 Address: 0680H, 0681H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

m PDAT32 |Data of Path 32 Address: 0682H, 0683H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

LGN IPDEF33 |Definition of Path 33 Address: 0684H, 0685H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT33 |Data of Path 33 Address: 0686H, 0687H

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF34 |Definition of Path 34

Address: 0688H, 0689H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT34 |Data of Path 34

Address: 068AH, 068BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF35 |Definition of Path 35

Address: 068CH, 068DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT35 |Data of Path 35

Address: 068EH, 068FH

Default: 0
Applicable Control Mode: Pr
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P6 -73

P6 - 74

8-178

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF36 |Definition of Path 36

Address: 0690H, 0691H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT36 |Data of Path 36

Address: 0692H, 0693H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF37 |Definition of Path 37

Address: 0694H, 0695H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10
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CCENEIN PDAT37 |Data of Path 37 Address: 0696H, 0697H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

CGEN( IPDEF38 |Definition of Path 38 Address: 0698H, 0699H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

CLENAaN PDAT38 |Data of Path 38 Address: 069AH, 069BH

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF39 |Definition of Path 39 Address: 069CH, 069DH

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit
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P6 - 80

P6 - 81

P6 - 82
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT39 |Data of Path 39

Address: 069EH, 069FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF40 |Definition of Path 40

Address: 06A0H, 06A1H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT40 |Data of Path 40

Address: 06A2H, 06A3H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF41 |Definition of Path 41

Address: 06A4H, 06A5H

Default: 0x00000000
Applicable Control Mode: Pr

Related Section: Section 7.10
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Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.
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PDAT41 |Data of Path 41

Address: 06A6H, 06A7H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF42 |Definition of Path 42

Address: 06A8H, 06A9H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT42 |Data of Path 42

Address: 06AAH, 06ABH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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SR IPDEF43 |Definition of Path 43 Address: 06ACH, 06ADH

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

COER: YA [PDAT43 |Data of Path 43 Address: 06AEH, 06AFH

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

R IPDEF44 |Definition of Path 44 Address: 06BOH, 06B1H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT44 |Data of Path 44 Address: 06B2H, 06B3H

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF45 |Definition of Path 45

Address: 06B4H, 06B5H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT45 |Data of Path 45

Address: 06B6H, 06B7H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF46 |Definition of Path 46

Address: 06B8H, 06B9H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT46 |Data of Path 46

Address: 06BAH, 06BBH

Default: 0
Applicable Control Mode: Pr
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P6 - 96

8-184

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEFA47 |Definition of Path 47

Address: 06BCH, 06BDH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDATA47 |Data of Path 47

Address: 06BEH, 06BFH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF48 |Definition of Path 48

Address: 06C0H, 06C1H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10
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PDAT48 |Data of Path 48

Address: 06C2H, 06C3H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF49 |Definition of Path 49

Address: 06C4H, 06C5H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT49 |Data of Path 49

Address: 06C6H, 06C7H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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Group 7: P7-xx Pr Path Definition Parameters

N IPDEF50 |Definition of Path 50

Address: 0700H, 0701H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

Y PDAT50 |Data of Path 50

Address: 0702H, 0703H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

N7l IPDEF51 |Definition of Path 51

Address: 0704H, 0705H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT51 |Data of Path 51

Address: 0706H, 0707H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
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Related Section: Section 7.10
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P7 - 05

P7 - 06

Data Size: 32-bit
Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF52 |Definition of Path 52

Address: 0708H, 0709H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxXFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT52 |Data of Path 52

Address: 070AH, 070BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF53 |Definition of Path 53

Address: 070CH, 070DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.
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YN Iral IPDAT53 |Data of Path 53 Address: 070EH, 070FH

Default: 0 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Nl IPDEF54 |Definition of Path 54 Address: 0710H, 0711H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

NI Bl IPDAT54 |Data of Path 54 Address: 0712H, 0713H

Default: 0 Related Section: Section 7.10

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF55 |Definition of Path 55 Address: 0714H, 0715H

Default: 0x00000000 Related Section: Section 7.10
Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF

Data Size: 32-bit
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P7 - 11

P7 -12

P7 -13

Display Format: Decimal
Settings:

Refer to P6-02 for explanation.
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PDAT55 |Data of Path 55

Address: 0716H, 0717H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF56 |Definition of Path 56

Address: 0718H, 0719H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT56 |Data of Path 56

Address: 071AH, 071BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.
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P7 -14

P7 -15

P7 -16

P7 - 17
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PDEF57 |Definition of Path 57

Address: 071CH, 071DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT57 |Data of Path 57

Address: 071EH, 071FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF58 |Definition of Path 58

Address: 0720H, 0721H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT58 |Data of Path 58

Address: 0722H, 0723H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Related Section: Section 7.10
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P7 -19

P7 - 20

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.
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PDEF59 |Definition of Path 59

Address: 0724H, 0725H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDATS59 |Data of Path 59

Address: 0726H, 0727H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF60 |Definition of Path 60

Address: 0728H, 0729H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Revision June, 2009

Related Section: Section 7.10

8-191



Chapter 8 Servo Parameters | ASDA-A2 Series

P7 -21

P7 - 22

P7 - 23

P7 - 24

8-192

PDATG60 |Data of Path 60

Address: 072AH, 072BH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF61 |Definition of Path 61

Address: 072CH, 072DH

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDAT61 |Data of Path 61

Address: 072EH, 072FH

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF62 |Definition of Path 62

Address: 0730H, 0731H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Related Section: Section 7.10
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P7 - 26

P7 - 27

Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

Chapter 8 Servo Parameters | ASDA-A2 Series

PDAT62 |Data of Path 62

Address: 0732H, 0733H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Related Section: Section 7.10

PDEF63 |Definition of Path 63

Address: 0734H, 0735H

Default: 0x00000000

Applicable Control Mode: Pr

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section: Section 7.10

PDATG63 |Data of Path 63

Address: 0736H, 0737H

Default: 0

Applicable Control Mode: Pr

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Revision June, 2009
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Table 8.A Input Function Definition

Setting value: 0x01

DI Name DI Function Description Trigger Method C'\jl)ntrol
ode
Servo On. When this DI is activated, it indicates the servo Level
SON R . All
drive is enabled. Triggered

Setting value: 0x02

DI Name DI Function Description Trigger Method C'\ﬁgérgl
A number of Faults (Alarms) can be cleared by activating
ARST. Please see table 10-3 for applicable faults that can Rising-edge
ARST be cleared with the ARST command. However, please Triquered All
investigate Fault or Alarm if it does not clear or the fault 99
description warrants closer inspection of the drive system.

Setting value: 0x03

DI Name DI Function Description Trigger Method Coomiirel
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 | Pt, Pr, S
gain multiplied by gain switching rate.

Setting value: 0x04

DI Name DI Function Description Trigger Method Gl
Mode
When CCLR is activated, the setting parameter P2-50 Pulse -
. Rising-edge
Clear Mode is executed. :
CCLR o y Triggered, Pt
0: After CCLR is activated (ON), the position accumulated .
. . Level Triggered

pulse number will be cleared continuously.

Setting value: 0x05

DI Name DI Function Description Trigger Method Cl\;‘l)gggl
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 position while ZCLAMP is On.
Speed
Command T\
Setting value of e
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
Time
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Setting value: 0x06

activated, the motor is in reverse rotation.

DI Name DI Function Description Trigger Method C'\?(r)lérgl
Command input reverse control. When the drive is in the Level
CMDINV | Position, Speed and Torque mode, and CMDINYV is Triggered S, T

Setting value: 0x07

DI Name

DI Function Description

Trigger Method

Control
Mode

Reserved

Setting value: 0x08

correspond the POS 0 ~ POS 5 settings. Activation is
triggered on the rising edge of the pulse.

DI Name DI Function Description Trigger Method Gl
Mode
Command triggered (available in Pr mode only). When the
drive is in Pr mode and CTRG is activated, the drive will Rising-edae
CTRG command the motor to move the stored position which Triggereg Pr

Setting value: 0x09

source is internal parameter or analog voltage.

DI Name DI Function Description Trigger Method Conie
Mode
Torque limit enabled. When the drive is in speed and
position mode, and TRQLM is activated, it indicates the Level
TRALM torque limit command is valid. The torque limit command Triggered Pt Pr, S

Setting value: 0x10

or analog voltage.

DI Name DI Function Description Trigger Method Cone
Mode
Speed limit enabled. When the drive is in torque mode and
SPDLM is activated, it indicates the speed limit command is Level
SPDLM . T o . T
valid. The speed limit command source is internal parameter Triggered

Setting value: 0x11, 0x12, 0x13, 0x1A, 0x1B, 0x1C

: _— Trigger Control
DI Name DI Function Description Method Mode
POS0 |Position command selection POS0 ~ POSS (64 positions)
POS1 When the Pr Control Mode is selected, the 64 stored positions
POS2 |are programmed via a combination of the POS 0 ~ POS 5 Level
POS3 commands. Triggered Pr
POS4
POS5
Revision June, 2009 8-195
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: L Trigger Control
DI Name DI Function Description Method Mode
Position 555 pos4 POS3 POS2 POS1 POSO CTRG Parameters
Command
P6-00
P1 ON | ON | ON | ON | ON | ON T
P6-01
P6-02
POSO P2 ON | ON | ON | ON | ON | OFF T
POS1 P6-03
POS2 ~ = Level Pr
POS3 P6-98 Triggered
POS4 P50 OFF | OFF | ON | ON | OFF | ON T PG99
POS5 P7-00
P51 OFF | OFF | ON | ON | OFF | OFF T
P7-01
P7-26
P64 OFF | OFF | OFF | OFF | OFF | OFF T
P7-27

Setting value: 0x46

DI Name DI Function Description Trigger Method C,\ﬁgggl
STOP Motor stop. Rising-edge Pr
Triggered
Setting value: 0x14 ~ 0x15
DI . _— Trigger | Control
Name DI Function Description Method Mode
Speed command selection 0 ~ 1 (Command S1 ~ S4)
DI signal of CN1
Ceminand g Command Source Content Range
No. SPD1 | SPDO
External
Voltage between
SPDO g | S| a9 Iy gerandGND| 1OV avel
St OFF | OFF | B command , S
SPD1 = Triggered
Speed command
Sz None . 0
is 0
S2 OFF ON P1-09 -60000
S3 ON OFF Internal parameter P1-10 +60000
S4 ON ON P1-11 r/min
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Setting value: 0x16 ~ 0x17

DI . _— Trigger | Control
Name DI Function Description Method Mode
Torque command selection 0 ~ 1 (Command T1 ~ T4)
DI signal of CN1
Con,:lmand Command Source Content Range
© TCM1 | TCMO
Analog |Voltage between
T +-10V
) command|V-REF and GND
TCMO T1 OFF | OFF é Level T
TCM1 Tz INone Torque 0 Triggered
command is 0
T2 OFF ON P1-12
-300 ~
T3 ON OFF |Internal parameter P1-13 +300 %
T4 ON ON P1-14

Setting value: 0x18

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: 0x19

Setting value: 0x20

DI Name DI Function Description Trigger Method CEmLe
Mode
ST Speed / Torque mode switching. Level ST
OFF: Speed mode, ON: Torque mode Triggered ’

DI Name DI Function Description Trigger Method Gt
Mode
T.p Torque / Position mode switching. Level P T
OFF: Torque mode, ON: Position mode Triggered ’

Setting value: 0x2B

DI Name DI Function Description Trigger Method Gl
Mode
Pt-Pr Internal position (Pr) and external pulse (Pt) mode Level Pt Pr
switching. OFF: Pt, ON: Pr Triggered ’
Revision June, 2009 8-197
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Setting value: 0x2C

DI Name DI Function Description Trigger Method Cl\c/:lmtrol
ode
PTAS External command source selection: pulse and analog
(will be voltage switching. Level bt
available | OFF: The command source is external pulse. Triggered
soon) ON: The command source is external analog voltage.

Setting value: 0x2D

DI Name DI Function Description Trigger Method Gzl
Mode
External command source selection: high-speed / low-speed
pulse switching
PTCMS OFF: The command source is low-speed pulse (PULSE,
/PULSE, SIGN, /SIGN).
(will be . - Level Pt
available ON: The command source is high-speed pulse (HPULSE, Triggered
soon) /HPULSE, HSIGN, /HSIGN).
When high-speed pulse is selected, the users can add an
external manual pulse generator and use this DI signal to
switch the command source.

Setting value: 0x21

Setting value: 0x22

DI Name DI Function Description Trigger Method Coomiirel
Mode
EMGS Emergency stop. It should be contact “b” and normally ON Level All
or a fault (ALO13) will display. Triggered

DI Name DI Function Description Trigger Method C'\%\érgl
Reverse inhibit limit. It should be contact “b” and normally Level
NLCWL) | ON or a fault (ALO14) will display. Triggered Al

Setting value: 0x23

DI Name DI Function Description Trigger Method Gt
Mode
Forward inhibit limit. It should be contact “b” and normally Level
PLCCWL) | ON or a fault (AL015) will display. Triggered Al

Setting value: 0x24

8-198
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DI Name DI Function Description Trigger Method Cone
Mode
Reference “Home” sensor. When ORGP is activated, the Rising-edge/
ORGP drive will command the motor to start to search the Falling-edge Pr
reference “Home” sensor. [see P5-04] Triggered
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Setting value: 0x25

DI Name DI Function Description Trigger Method Cone
Mode
Torque limit - Reverse operation (Torque limit function is Level
TLLM valid only when P1-02 is enabled) Triggered Pt, Pr, S

Setting value: 0x26

DI Name DI Function Description Trigger Method C'\;I)ntrol
ode
Torque limit - Forward operation (Torque limit function is Level
TRLM™ | valid only when P1-02 is enabled) Triggered | T&P%S

Setting value: 0x27

Setting value: 0x36

DI Name DI Function Description Trigger Method Gl
Mode
SHOM Move to “Home”. When SHOM is activated, the drive will Rising-edge Pr
command the motor to move to “Home”. [see P5-04] Triggered

Setting value: 0x37

DI Name DI Function Description Trigger Method C'\;)ntrol
ode
Rising-edge/
CAM Electronic CAM function control [see P5-88] Falling-edge Pr
Triggered

DI Name DI Function Description Trigger Method Cl\c/:lmtrol
ode
JOGU Forward JOG input. When JOGU is activated, the motor will Level Al
JOG in forward direction. [see P4-05] Triggered

Setting value: 0x38

DI Name DI Function Description Trigger Method Gzl
Mode
JOGD Reverse JOG input. When JOGD is activated, the motor will Level All
JOG in reverse direction. [see P4-05] Triggered

Setting value: 0x39

DI Name DI Function Description Trigger Method Gl
Mode
Rising-edge/
EV1 Event trigger command 1 [see P5-98, P5-99] Falling-edge Pr
Triggered
Revision June, 2009 8-199
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Setting value: 0x3A

DI Name DI Function Description Trigger Method Conie
Mode
Rising-edge/
EV2 Event trigger command 2 [see P5-98, P5-99] Falling-edge Pr
Triggered

Setting value: 0x3B

DI Name DI Function Description Trigger Method Gontrol
Mode
. Rising-edge/
Event t P5-98, P5-
£V ver? r|gqer F:ommand 3 [-see 5-98, P5-99] Falling-edge Pr
(available in firmware version V1.009 and later models) Triggered

Setting value: 0x3C

DI Name DI Function Description Trigger Method Gontrol
Mode
. Rising-edge/
Event t 4 P5-98, P5-
V4 ver? r|gger F:ommand ['see 5-98, P5-99] Falling-edge Pr
(available in firmware version V1.009 and later models) Triggered

Setting value: 0x43, 0x44

Trigger Control

DI Name DI Function Description Method Mode

Electronic gear ratio (Numerator) selection 0 ~ 1 [see P2-60 ~

P2-62]

GNUMO, GNUM1

GNUMO 1st Numerator (N1) (P1-44) !_evel Pt
GNUMT1 o APy Pulse Triggered

Pulse | |2ndNumerator (N2) (P2-80)| | | moving Fitter| _,|Smooth Fiter] , ETOr

3rd Numerator (N3) (P2-61) (P1-68) (P1-08)

4th Numerator (N4) (P2-62)
Denominator (P1-45)

Feed Back Pulse

Setting value: 0x45

DI Name DI Function Description Trigger Method Cl\ﬁntrol
ode
Pulse inhibit input. When the drive is in position mode, if
INHP INHP is activated, the external pulse input command is not Level Pt
valid. (Please use DI8 for INHP signal to ensure the real- Triggered
time operation of INHP function.)

ImmpiNoTE

1) 11 ~17: Single control mode, 18 ~ 20: Dual control mode

2) When P2-10 to P2-17 is set to 0, it indicates input function is disabled.
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Table 8.B Output Function Definition

Setting value: 0x01

been cleared.

DO Name DO Function Description Trigger Method C,\jl)gggl
Servo ready. SRDY is activated when the servo drive is Level
SRDY ready to run. All fault and alarm conditions, if present, have Triggered All

Setting value: 0x02

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.

DO Name DO Function Description Trigger Method C'\;I)gérgl
SON is activated when control power is applied the servo
drive. The drive may or may not be ready to run as a fault /
alarm condition may exist. Level
SON Servo ON (SON) is "ON" with control power applied to the Triggered All

Setting value: 0x03

the drive detects the motor rotating at speed at or below 10
r/min, ZSPD will remain activated until the motor speed
increases above 10 r/min.

DO Name DO Function Description Trigger Method C'\%\érgl
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. Level
ZSPD For Example, at factory default ZSPD will be activated when Triggered All

Setting value: 0x04

speed drops below the Target Rotation Speed.

DO Name DO Function Description Trigger Method Cl\c/:;g(tjrgl
TSPD is activated once the drive has detected the motor
TSPD has reached the Target Rotation Speed setting as defined in Level All
parameter P1-39. TSPD will remain activated until the motor Triggered

Setting value: 0x05

Revision June, 2009

when the drive detects that the position of the motoris in a
-P1-54 to +P1-54 band of the target position.

DO Name DO Function Description Trigger Method C'\?(r)lérgl
1. When the drive is in Pt mode, TPOS will be activated
when the position error is equal and below the setting
value of P1-54. Level
TPOS 1 5 When the drive is in Pr mode, TPOS will be activated Triggered Pt Pr
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Setting value: 0x06

DO Name DO Function Description Trigger Method Cl\;‘l)gggl
TQL is activated when the drive has detected that the motor Level Al except
TQL has reached the torques limits set by either the parameters Triagered T Tz P
P1-12 ~ P1-14 of via an external analog voltage. 99 '

Setting value: 0x07

DO Name DO Function Description Trigger Method C'\;I)(r)lérgl
ALRM is activated when the drive has detected a fault
condition. (However, when Reverse limit error, Forward limit Level
ALRM ; oo . All
error, Emergency stop, Serial communication error, and Triggered
Undervoltage these fault occur, WARN is activated first.)

Setting value: 0x08

MBT2(P1-43)

ZSPD

\_|(P1-38)

Motor
Speed

Setting value: 0x09

DO Name DO Function Description Trigger Method C'\;I)(r)lérgl
Electromagnetic brake control. BRKR is activated (Actuation
of motor brake). (Plce)?\lse refer to parameters P1-42 ~ P1-43)
son QFF[ i | OFF
BRERZEEL] e 1| OFF Lovel
BRKR i —— Triggered Al
MBT1(P1-42)

DO Name

DO Function Description

Trigger Method

Control
Mode

HOME

8-202

Homing completed. HOME is activated when the servo drive
has detected that the "THOME" sensor (ORGP, digital input
0x24) has been detected.

When power to the servo drive at the first time, this DO signal
is OFF. After homing operation is completed, thi DO signal
will be ON and continue being ON when the motor is running.
It becomes OFF until the sytem detect that a position
overflow occurs.

When using Pr command to trigger homing command, this DI
signal will be OFF immediately. After homeing operation is
completed, it becomes ON again.

Level
Triggered
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Setting value: 0x10

DO Name

DO Function Description

Trigger Method

Control
Mode

OoLW

Output overload warning. OLW is activated when the servo
drive has detected that the motor has reached the output
overload time set by parameter P1-56.

toL = Permissible Time for Overload x setting value of P1-56

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
accumulated overload time (continuous overload time)
exceeds the permissible time for overload, the overload alarm
(ALOO06) will occur.

For example:

If the setting value of parameter P1-56 (Output Overload
Warning Time) is 60%, when the permissible time for
overload exceeds 8 seconds at 200% rated output, the
overload fault (ALO06) will be detected and shown on the
LED display.

At this time, toL = 8 x 60% = 4.8 seconds
Result:

When the drive output is at 200% rated output and the drive
is continuously overloaded for 4.8 seconds, the overload
warning signal will be ON (DO code is 0x10, i.e. DO signal
OLW will be activated). If the drive is continuously overloaded
for 8 seconds, the overload alarm will be detected and shown
on the LED display (AL006). Then, Servo Fault signal will be
ON (DO signal ALRM will be activated).

Level
Triggered

Setting value: 0x11

Setting value: 0x12

DO Name DO Function Description Trigger Method C'\;I)(r)lérgl
Servo warning activated. WARN is activated when the drive
has detected Reverse limit error. Forward limit error, Level
WARN . C . All
Emergency stop, Serial communication error, and Triggered
Undervoltage these fault conditions.

Setting value: 0x13

DO Name DO Function Description Trigger Method C'\;I)(r)lérgl
OVF Position command overflow. OVF is activated when the servo Level All
drive has detected that a position command overflows. Triggered

Revision June, 2009

DO Name DO Function Description Trigger Method C'\ﬁgérgl
SNL Reverse software limit. SNL is activated when the servo drive Level All
(SCWL) | has detected that reverse software limit is reached. Triggered
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Setting value: 0x14

Setting value: 0x15

DO Name DO Function Description Trigger Method Cl\;‘l)gggl
SPL Forward software limit. SPL is activated when the servo drive Level All
(SCCWL) | has detected that forward software limit is reached. Triggered

The output is used to indicate the internal position command
has been completed and it does not indicate that the motor

positioning is completed. For the signal of motor positioning
completed, please refer to DO signal, TPOS.

DO Name DO Function Description Trigger Method C'\zg(tjrgl
Internal position command completed output. CMD_OK is
activated when the servo drive has detected that the internal
position command has been completed.
When excuting Pr command, this DI signal is OFF. After the Level
CMD_OK | execution of Pr command is completed, this DI signal is ON. Triggered Pr

Setting value: 0x16

DO Name DO Function Description Trigger Method C'\ﬁgérgl
Capture operation completed output. CAP_OK is activated Level
CAP_OK | when the servo drive has detected that capture operation has . Pr
Triggered
been completed.

Setting value: 0x17

been completed also. If only CMD_OK or TPOS is ON,
MC_OK will not be activated.

DO Name DO Function Description Trigger Method C'\%\érgl
Motion control completed output. MC_OK is activated when
CMD_OK and TPOS are both ON. It indicates MC_OK is
activated only when the servo drive has detected that the Level
MC_OK " . S . Pr
position command has been given and the positioning has Triggered

Setting value: 0x18

: _ Trigger Control
DO Name DO Function Description Method Mode
CAM_AREA is activated when the servo drive has detected Level
CAM_AREA | the master position of E-CAM (electronic CAM) is within the : Pr
: Triggered
setting area.

Setting value: 0x19

8-204
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DO Name DO Function Description Trigger Method C'\%\érgl
SP OK Speed reached output. SP_OK will be activated when the Level S Sz
- speed error is equal and below the setting value of P1-47. Triggered '




Chapter 8 Servo Parameters | ASDA-A2 Series

Setting value: 0x30

DO Name DO Function Description Trigger Method Cl\c/:;(r)]érgl
. Level
SDO_0 Output the status of bit00 of P4-06. . All
Triggered

Setting value: 0x31

DO Name DO Function Description Trigger Method C'\;I)gérgl
SDO_1 | Output the status of bit01 of P4-06. Level Al
Triggered

Setting value: 0x32

Setting value: 0x33

DO Name DO Function Description Trigger Method C'\%\érgl
. Level
SDO_2 Output the status of bit02 of P4-06. . All
Triggered

DO Name DO Function Description Trigger Method Cl\jl)gggl
SDO_3 | Output the status of bit03 of P4-06. Level All
Triggered

Setting value: 0x34

DO Name DO Function Description Trigger Method C,\ﬁgggl
. Level
SDO 4 Output the status of bit04 of P4-06. Tri All
riggered

Setting value: 0x35

Setting value: 0x36

DO Name DO Function Description Trigger Method C'\;I)gérgl
. Level
SDO_5 Output the status of bit05 of P4-06. . All
Triggered

DO Name DO Function Description Trigger Method C'\%\érgl
. Level
SDO_6 Output the status of bit06 of P4-06. . All
Triggered
Revision June, 2009 8-205
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Setting value: 0x37

DO Name DO Function Description Trigger Method Cl\c/:;(r)]érgl
. Level
SDO_7 Output the status of bit07 of P4-06. . All
Triggered

Setting value: 0x38

DO Name DO Function Description Trigger Method C'\;I)gérgl
. Level
SDO_8 Output the status of bit08 of P4-06. . All
Triggered

Setting value: 0x39

Setting value: 0x3A

DO Name DO Function Description Trigger Method C'\%\érgl
. Level
SDO_9 Output the status of bit09 of P4-06. . All
Triggered

DO Name DO Function Description Trigger Method Cl\jl)gggl
SDO_A | Output the status of bit10 of P4-06. Level All
Triggered

Setting value: 0x3B

DO Name DO Function Description Trigger Method C,\ﬁgggl
SDO B | Output the status of bit11 of P4-06. Level All
Triggered

Setting value: 0x3C

Setting value: 0x3D

DO Name DO Function Description Trigger Method C'\;I)gérgl
. Level
SDO_C | Output the status of bit12 of P4-06. . All
Triggered

8-206
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DO Name DO Function Description Trigger Method C'\%\érgl
. Level
SDO_D | Output the status of bit13 of P4-06. . All
Triggered
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Setting value: 0x3E

DO Name DO Function Description Trigger Method Cl\c/:;(r)]érgl
. Level
SDO_E | Output the status of bit14 of P4-06. Triggered All
Setting value: 0x3F
DO Name DO Function Description Trigger Method C'\;I)(r)lérgl
. Level
SDO_F | Output the status of bit15 of P4-06. Triggered All

ImmPNOTE

1) When P2-18 to P2-22 is set to 0, it indicates output function is disabled.
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9.1 RS-485 & RS-232 Communication Hardware Interface

The ASDA-A2 series servo drives support RS-485 and RS-232 serial communication. 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 parameter P3-05.
Please refer to the following sections for connections and limitations.

RS-232

B Configuration
AC Servo Drive

; Connected to CN3

HMI / PLC or Controller

-

-

B Cable Connection

<+— Max.15m —»‘
D-9 plug Servo CN3
for PC Connector
3(Tx) 4(Rx)
2(Rx) 2(Tx)
5(GND) 1(GND)
7(RTS)
8(CTS)
6(DSR)
4(DTR)
1(CD)

I=mPNOTE

1) Recommended maximum cable length is 15m (50ft.). 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
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38400 bps or greater is required, the maximum length of the communication cable is 3m (9.84ft.) 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

Configuration

HMI /PLC or Controller

"This is a Delta optional part.

AC Servo Drive

5 Connected to CN3

g = —

i ]
1 I
1 I
1 I
1 ]
] I
1 i
1 I
1 . ]
1 ]
1 I
] I
1 I
1 I
1 ]
1 ]
1 L
I [l
1 ]
1 ]
] I

RS-485
RS-232/RS-485 Converter
R e R R e e e L e e s I
Cable Connection
HMI/PLC or Controller
RS-232/RS-485 Converter | | Servo1 CN3 Connector
§ | RS-485
i e Data+ : AEDE [g
{ of A Data- ; ® 285 1 g
i % < Vs i Servo2 CN3 C t
H | ervo onnector
i GND :
e e e e e H ® 485+ {g
. 485- fl4
Power Supply 6
(If required) !
"When using a Delta ;
DVP PLC, an extra
power supply is not Servo254 CN3 Connector
required."
485- 4
—|s
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I=mPNOTE

1) The maximum cable length is 100m (39.37inches) when the servo drive is installed in a location where
there are only a few interferences. 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 15m (50ft.) 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. Maximum 254 servo drives

can be connected.

5) For the terminal identification of CN3, please refer to Section 3.5.

Revision June, 2009 9-3



Chapter 9 Communications | ASDA-A2 Series

9.2 Communication Parameter Settings

The following describes the communication addresses for the communication parameters.

For communication parameters, please refer to the Chapter 8.

0300H
0301H

Communication
Address Setting

Default: Ox7F
Range: 0x01 ~ Ox7F
Settings (Hexadecimal):

Display

0

Y

X

Range

0~7

0~F

L When using RS-232/485 and CANbus communication, this parameter is used set the communication

address in hexadecimal format. If the AC servo drive is controlled by RS-232/485 communication, each

drive (or device) must be uniquely identified. One servo drive only can set one address. If the address is

duplicate, there will be a communication fault. This address is an absolute address which represents the

servo drive on a RS-232/485 or CANbus network. When the address of host (external) controller is set

to OxFF, 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. However, the parameter P3-00

cannot be set to OxFF.

<078

RS-485

HMI/PLC or Controller

0302H
0303H

Transmission

Speed

9-4

Default: 0x0203
Range: 0x0000 ~ 0x0405
Settings (Hexadecimal):

AC Servo Drive

Display 0 YA Y X
COM Port - CAN - RS-232/485
Range 0 0~4 0 0~5

X: Baud rate setting
: Baud rate 4800

: Baud rate 9600

: Baud rate 19200
: Baud rate 38400
: Baud rate 57600
: Baud rate 115200

a B~ WON > O
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0302H Y: Reserved. Must be set to 0.

0303H Z: Data transmission speed setting.
Transmission 0: 125K bits / second

Speed 1: 250K bits / second

2: 500K bits / second
3: 750K bits / second
4: 1.0M bits / second

Please note:

1. When setting this parameter via CANopen communication, only the setting of
Z (data transmission speed setting) can be configured and other settings.

2. The communication transmission speed for USB can be set to 1.0M bits /
second only and cannot be changed.

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.

0304H Default: 6

0305H Range: 0~8
Communication Settings:

Protocol : Modbus ASCII mode, <7,N,2>
: 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 NOoO o0k WDN -~ O

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 refers to the parity bit, Non, Even or Odd; the 1 or

2 is the numbers of stop bits.

0306H Default: 0
0307H Range: 0~1
Transmission Fault  Settings:
Treatment 0: Display fault and continue operating

1: Display fault and decelerate to stop operating
(deceleration time is determined by parameter P5-03)

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.
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0308H Watch Dog Timer (It is not recommended to change the factory default setting if
0309H not necessary)

Communication Time Default: 0
Out Detection Range: 0~20

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.

030AH Communication selection:
030BH Default: 0
Communication Range: 0x00 ~ 0x02
Mode Settings:
0: RS-232
1: RS-485

0 Multiple communication modes RS232 and RS-485 cannot be used within one communication ring.

030CH Digital Input Control:
030DH Default: 0
Digital Input Range: 0x0000 ~ Ox3FFF
Communication it ~ Bt 7 corresponds with DI1 ~ DI8. The least significant bit (Bit0) shows
Function DI1 status and the most significant bit (Bit7) shows DI8 status.
Bit8 ~ Bit14 corresponds with EDI9 ~ EDI14.
Bit settings:

0: Digital input is controlled by external command (via CN1)

1: Digital input is controlled by parameter P4-07

For the settings of DI1 ~ DI8, please refer to P2-10 ~ P2-17.

For the settings of EDI9 ~ EDI14, please refer to P2-36 ~ P2-41.

B

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 CN1
interface connector, or via communication (upon software). If this parameter is set to "0", all commands
are external and via CN1; if this parameter is set to "FFFF"(hexadecimal), all the DI signals are via

communication (upon software).

L For example, if P3-06 is set to 55 ("binary" display is 01010101), it indicates that Digital Inputs 1, 3, 5, &
7 are controlled by external commands and Digital Inputs 2, 4, 6, & 8 are controlled by communication

(upon software).

[lJ Please see Chapter 4.4.5 DI Signal Display Diagnosis Operation for display layout of the Digital Signal

selection.

L The Digital Input Control parameter, P3-06 also works in conjunction with the Digital Input Status

parameter P4-07 which has several functions.
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The contents of P4-07 is "read only" via the drive keypad and will display the state on or off of the eight
Digital Inputs which have been set in accordance to P3-06. For Example; if P3-06 has been set to
“FFFF” (All digital inputs are via communication (upon software)) and the P4-07 display is 11 ("binary"
display is 00010001), it indicates that the state of Digital Inputs 1 & 5 are on and the state of Digital
Inputs 2, 3, 4, 6, 7 & 8 are off.

030EH Default: 0
030FH Range: 0~1000
Communication
Response Delay
Time
L This parameter is used to delay the communication time that servo drive responds to host controller

(external controller).

X When this parameter is set to 0, it indicates that the communication time that servo drive responds to

host controller (external controller) will no be delayed.

0310H Default: 0000
0311H Range: 0~1000
Monitor Mode Byte _ _ Low High
Function - - e Ui Monitor mode
at low speed
Range 0 0 0~F 0~3

H: Monitor mode, the value must be within the range from 0 through 3.
0: Disabled, i.e. disable monitor function.

1: Low-speed monitor mode. The sampling time is determined by the setting
value of L and 4 channels can be monitored.

2: High-speed monitor mode. The sampling time is 8000 times per second and 4
channels can be monitored.
3: High-speed monitor mode. The sampling time is 16000 times per second and
2 channels can be monitored.
L: Sampling time in low-speed monitor mode (units: millisecond)

When the setting value of L is set (more than 0), the system will send a monitor
message via USB device every L milliseconds to host controller so as to monitor
the status of the servo drive. Each monitor message includes the data of 4
channels (16 bits x 4). If the setting value of L is set to 0, it indicates that low-
speed monitor function is disabled. Low-speed monitor function is enabled only
when the setting value of H is set to 1.

This parameter is used to monitor the data of the servo drive via USB device. The monitor data can be

displayed on PC upon the data scope function provided by ASDA-A2-Soft software.

0312H Default: 0x57A1
0313H Byte E T D M
Monitor Mode :
: SYNC error Dead zone | Clock correction
Function Target value .
range range setting
Range 1~9 0~9 0O~F 1=[F
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0312H M: Clock correction setting, the value must be within the range from 1 through F,
0313H and the unit is usec.
Monitor Mode When setting the CANopen slave to be synchronized with the CANopen master,

the clock of the servo drive must be corrected. This function is used to set the
maximum correction everytime.

D: Dead zone range, the value must be within the range from 0 through F, and the
unit is usec.

When the difference between actual value and target value of SYNC signal
reach time does not exceed the dead zone range, the clock correction does not
need to be changed.

T: Target value of SYNC signal reach time, the value must be within the range
from 0 through 9, and the standard value of SYNC signal reach time is 500

usec.

Target reach time of synchronization signal = 400 + 10 x setting value of T.

For example:

When T is set to 5, the target reach time of synchronization signal = 400 + 10 x
5 =450

There should be a buffer between the target value and the standard value. The
target value should be less than the standard value. If the target value is above
than the standard value, an error may occur.

E: SYNC error range, the value must be within the range from 1 through 9, and
the unit is 10 usec.

When the difference between actual value and target value of SYNC signal
reach time is below this range, it indicates that the CANopen slave synchronize
with the CANopen master through synchronization signal.

L This parameter is used to set the CANopen slave to be synchronized with the CANopen master through
synchronization signal. Although this parameter allows the users to execute manual adjustment, if not

necessary, we do not recommend users to change the default setting manually.
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9.3 MODBUS Communication Protocol

When using RS-232/485 serial communication interface, each ASDA-A2 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-A2 series AC servo drives 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:

ASCII 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:
B Data Format:

10-bit character frame (For 7-bit character)

7N2 _Stﬂ """" : : ! ! ! ! : !
art | ! ! ! ! ! ! | Stop | Stop
pit 0 T2 3 40 O g g
< 7-data bits >
= 10-bits character frame : >
7E1 _Stﬂ """" : : ! : ! ! E """ |
art : : | : | | \ Even i Stop
pit 0 n T2 S S O panty it
.’—i_________L________L________L________L________l________J ________ _‘: _________ e —
i :4 7-data bits ﬁ |
“ 10-bits character frame : >
701 __Stﬂr"____"r__ C')'ac;"i
art | ! ! ! : | | ! i Stop
pit 0 T2 3 4 5 0 bty pg
.’—i_________L________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 |
A ™ A
.—i"'"""! _________ ISR IR NN S S R Fomomooe 3
: N 8-data bits >
i: 11-bits character frame '
8E1 Start | ! ! ! ! A v i
a | | | | I | 1 : 1 :
Wt | 0L 1 2 1 3l 4 5 1 6 7| Even
I | | | I I 1 1 : : ,Oaf'lty'
T s beemennne (R
i L 8-data bits >
i: 11-bits character frame '
801 Start | ! ! ! T o P P :
art | ! ! : | : : : ! Odd |
pit £ 0 0 Top2on 34 S 6 T ity
— b A . L
i e 8-data bits >
< 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:
ASCII 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' 50!

ADR ADR
‘1, i1
‘O, iO

CMD CMD
‘3, i3
o Number of data ‘0
Starting data 2 (Count by byte) oy
address ‘o ‘o
‘0’ Contents of starting ‘0
o data address —
0 0200H B
‘0’ “q

Number of data

‘0’ “q
‘2’ Contents of second ‘F
‘P data address "

LRC Check 0201H
181 ‘0’
End 1 (ODH)(CR) =

LRC Check
End O (OAH)(LF) ‘g
End 1 (ODH)(CR)
End 0 (OAH)(LF)

Revision June, 2009 9-11



Chapter 9 Communications | ASDA-A2 Series

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

CRC Check Low
CRC Check High

C5H (Lower bytes)
B3H (Upper bytes)

Command code: 06H, write 1 word

ADR
CMD

Number of data
(Count by byte)
Contents of starting

data address
0200H

01H
03H

04H

O0OH (Upper bytes)

B1H (Lower bytes)

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-A2 series with address 01H.

ASCII Mode:

Command message:

Response message:

STX
o

ADR
111
101

CMD
161
101
Starting data 2
address ‘o’
(O!
(O!
(O!
Content of data o
(4!
19!

LRC Check
13!
End 1 (ODH)(CR)
End 0 (OAH)(LF)

9-12

STX
‘0

ADR
i1!
50!

CMD
i6!
50!
Starting data 2
address ‘0
50!
50!
50!
Content of data o
54!
‘9,

LRC Check
i3!
End 1 (ODH)(CR)
End 0 (OAH)(LF)
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RTU Mode:

Command message:

ADR
CMD

Starting data
address

Content of data

CRC Check Low
CRC Check High

01H

06H
02H (Upper bytes)
0OH (Lower bytes)
00H (Upper bytes)
64H (Lower bytes)
89H (Lower bytes)
99H (Upper bytes)

Chapter 9 Communications | ASDA-A2 Series

Response message:

LRC (ASCII Mode):

ADR
CMD

Starting data
address

Content of data

CRC Check Low
CRC Check High

01H

06H
02H (Upper bytes)
OOH (Lower bytes)
OOH (Upper bytes)
64H (Lower bytes)
89H (Lower bytes)
99H (Upper bytes)

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-A2 series AC servo drive with address 01H.

STX v
‘0!
ADR
‘1!
‘0!
CMD
53!
EO!
52!
Starting data address o
51!
EO!
‘o
Number of data o
o
‘E
LRC Check
‘g
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.

|mmgNOTE

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
Starting data address 01H (Upper byte)
01H (Lower bytes)
Number of data O00H (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 (OAH) 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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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() {
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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; I<=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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9.4 Communication Parameter Write-in and Read-out

There are following 8 groups for parameters:

Group 1: Basic parameters (example: P1-xx)
Group 2: Extension parameters (example: P2-xx)
Group 3: Communication parameters (example: P3-xx)
Group 4: Diagnosis parameters (example: P4-xx)
Group 5: Motion control parameters (example: P5-xx)

Group 6: Pr path definition parameters (example: P6-xx)

Group 7: Pr path definition parameters (example: P7-xx)

For a complete listing and description of all parameters, refer to Chapter 8.

Communication write-in parameters for ASDA-A2 series are including:

Group 0: All parameters except P0-00 ~ P0-01, P0-08 ~ P0-13 and P0-46

Group 1: P1-00 ~ P1-76

Group 2: P2-00 ~ P2-67

Group 3: P3-00 ~ P3-11

Group 4: All parameters except P4-00 ~ P4-04 and P4-08 ~ P4-09

Group 5: All parameters except P5-10, P5-16 and P5-76

Group 6: P6-00 ~ P6-99

Group 7: P7-00 ~ P7-27

ImmiiNOTE

1) P3-01

2) P3-02

3) P4-05

4) P4-06

5) P4-10

After the new transmission speed is set, the next data will be written in new transmission

speed.

After the new communication protocol is set, the next data will be written in new

communication protocol.
JOG control of servo motor. For the description, refer to Chapter 8.

Force output contact control. This parameter is for the users to test if DO (Digit output) is
normal. User can set 1, 2, 4, 8, 16 to test DO1, DO2, DO3, DO4, DO5, respectively. After the
test has been completed, please set this parameter to 0 to inform the drive that the test has

been completed.

Adjustment function selection. If user desires to change the settings of this parameter, user
has to set the value of the parameter P2-08 to 20 (hexadecimal: 14H) first and then restart.

After restarting, the settings of parameter P4-10 can become modified.
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6) P4-11 ~ P4-21 These parameters are for offset adjustment. Do not change the factory default setting
if not necessary. If the user desires to change the settings of these parameters, the
user has to set the value of the parameter P2-08 to 22 (hexadecimal: 16H) first and
then restart. After restarting, the settings of parameters P4-11 to P4-21 can become

modified.

Communication read-out parameters for ASDA-A2 series are including:
Group 0: P0-00 ~ P0-46
Group 1: P1-00 ~ P1-76
Group 2: P2-00 ~ P2-67
Group 3: P3-00 ~ P3-11
Group 4: P4-00 ~ P4-23
Group 5: P5-00 ~ P5-99
Group 6: P6-00 ~ P6-99
Group 7: P7-00 ~ P7-27
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Chapter 10 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

10.1 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

General Inspection

Inspection before
operation
(Control power is not
applied)

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.

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.
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ltem

Inspection during
operation

(Control power is

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 machines 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 8 of the user manual). 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.

10.2 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.

10.3 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.

H 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.

10-2
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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 11 Troubleshooting

If a fault is detected on the servo motor or drive, a corresponding fault code will be shown on the drive's LED

display. Fault codes can also be transmitted via communication, see P0-01 and P4-00 ~ P4-04 for display on

controller or HMI.

11.1 Fault Messages Table

Servo Drive Fault Messages

Display Fault Name

Fault Messages

Fault Description

Main circuit current is higher than 1.5 multiple of motor’s
instantaneous maximum current value.

Main circuit voltage has exceeded its maximum allowable value.

m Undervoltage

Main circuit voltage is below its minimum specified value.

m Regeneration error
GRS overoa
GG ovrspees

m Abnormal pulse control
command

The motor does not match the drive. They are not correctly
matched for size (power rating).

Regeneration control operation is in error.
Servo motor and drive is overload.
Motor’s control speed exceeds the limit of normal speed.

Input frequency of pulse command exceeds the limit of its
allowable setting value.

m Excessive deviation

m Encoder error

m Adjustment error
m Emergency stop
activated

Position control deviation value exceeds the limit of its allowable
setting value.

Pulse signal is in error.

Adjusted value exceeds the limit of its allowable setting value
when perform electrical adjustment.

Emergency stop switch is activated.

m Reverse limit switch

error

m Forward limit switch
error

M IGBT temperature error
m Memory error

Reverse limit switch is activated.

Forward limit switch is activated.

The temperature of IGBT is over high.

EE-PROM write-in and read-out is in error.
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Display

Fault Name
Encoder output error

Serial communication
error

Fault Messages

Fault Description

The encoder output exceeds the rated output frequency.

RS-232/485 communication is in error.

Serial communication
time out

Reserved

Input power phase loss

Pre-overload warning

RS-232/485 communication time out.

One phase of the input power is loss.

To warn that the servo motor and drive is going to overload. This
alarm will display before ALM06. When the servo motor reach
the setting value of P1-56, the motor will send a warning to the
drive. After the drive has detected the warning, the DO signal
OLW will be activated and this fault message will display.

Encoder initial magnetic
field error

Encoder internal error

Encoder data error

Motor protection error

U,V,W wiring error

The magnetic field of the encoder U, V, W signal is in error.
The internal memory of the encoder is in error. An internal
counter error is detected.

An encoder data error is detected for three times.

In order to protect the motor, this alarm will be activated when
the setting value of P1-57 is reached after a period of time set
by P1-58.

The wiring connections of U, V, W (for servo motor output) and
GND (for grounding) are in error.

Full closed-loop
excessive deviation

DSP firmware upgrade

The position control deviation value of full closed-loop exceeds
the specified limit.
EE-PROM is not reset after the firmware version is upgraded.

This fault can be cleared after setting P2-08 to 30 first, and then
setting P2-08 to 28 next and restarting the servo drive.
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CANopen Communication Fault Messages

Display Fault Name

Fault Messages

Fault Description

m CANbus error

CANbus off or Error Rx/Tx Counter exceeds 128.

m CANopen SDO receive
buffer overrun

m CANopen PDO receive
buffer overrun

Index error occurs when

m accessing CANopen

PDO object.

Sub-index error occurs

m when accessing

CANopen PDO object.

Data type (size) error

m occurs when accessing

CANopen PDO object.

Data range error occurs

m when accessing

CANopen PDO object.
CANopen PDO object is

m read-only and write-
protected.

m CANopen PDO object
does not support PDO.
CANopen PDO object is

m write-protected when

Servo On.

Error occurs when

m reading CANopen PDO

object from EE-PROM.

Error occurs when

m writing CANopen PDO

object into EE-PROM.
m EE-PROM invalid
address range
m EE-PROM checksum
error
m Password error

SDO Rx buffer overrun is detected (receive two or more SDO
packets in 1ms).

PDO Rx buffer overrun is detected (receive two or more PDO
(same COBID) packets in 1ms).

The specified Index in the message does not exist.

The specified Sub-index in the message does not exist.

The data length in the message does not match the specified
object.

The data in the message has exceeded the data range of the
specified object.

The specified object in the message is read-only and write-
protected (cannot be changed).

The specified object in the message does not support PDO.

The specified object in the message is write-protected (cannot
be changed) when Servo On.

An error occurs when loading the default settings from EE-
PROM at start-up. All CANopen objects return to their default
settings automatically.

An error occurs when writing the current settings into EE-PROM.

The amount of the data saved in EE-PROM has exceeded the

space determined by the firmware. Maybe the firmware version
has been upgraded, and it causes that the data of old firmware
version saved in EE-PROM cannot be used.

The data saved in EE-PROM has been damaged and all
CANopen objects return to their default settings automatically.

The parameter is password protected when using CANopen
communication to access the parameter. The users must enter
the valid password to unlock the parameter.
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Motion Control Fault Messages

Fault Messages

Display Fault Name Fault Description

CANopen data initial

orror An error occurs when loading data from EE-PROM.

Write parameter error:
exceeds the limit of
normal range.

Write parameter error occurs in Pr mode: the setting value
exceeds the limit of normal range.

X
r -
()
(]

Write parameter error:  Write parameter error occurs in Pr mode: the parameter is read
read only. only.

X
r -
()

Write parameter error occurs in Pr mode: the parameter is write-

"IB=] \Write parameter error: )

(o I parameter lock protec_teq (ca_nnot be changed) when Servo On or the setting
value is invalid.

—wmm—ww—  \\rite parameter error: Write parameter error occurs in Pr mode: the parameter is write-

HL c' : '-.' P " protected (cannot be changed) when Servo On or the setting

parameter lock L .
value is invalid.

In Pr mode, this fault occurs when position command counter
Pr command overflow  register overflowed and at this time an absolute position
command is executed.

In Pr mode, the execution time of positioning command exceeds

Pr positioning time out | .
its time limit.

In Pr mode, the valid range of Pr path number is within 0~63.

Invalid Pr path number ) . )
The path number is not within this range.

Index error occurs when
accessing CANopen The specified Index in the message does not exist.
object.

Sub-index error occurs
when accessing The specified Sub-index in the message does not exist.
CANopen object.

Data type (size) error
occurs when accessing
CANopen object.

The data length in the message does not match the specified
object.

Data range error occurs
when accessing
CANopen object.

The data in the message has exceeded the data range of the
specified object.

CANopen object is read- The specified object in the message is read-only and write-
only and write-protected. protected (cannot be changed).

CANopen object does

Fi':_ E'Eo 1':1 not support PDO. The specified object in the message does not support PDO.
CAN bjecti ite-

Or aC OPen OLJEct I8 Write The specified object in the message is write-protected (cannot

el s uIul protected when Servo

on. be changed) when Servo On.

11-4 Revision June, 2009



Chapter 11 Troubleshooting | ASDA-A2 Series

Display

b

r -
()
o0
cJ

Fault Name

Error occurs when

Fault Messages

Fault Description

An error occurs when loading the default settings from EE-

reading CANopen object PROM at start-up. All CANopen objects return to their default

from EE-PROM.

Error occurs when
writing CANopen object
into EE-PROM.

EE-PROM invalid
address range

EE-PROM checksum
error

Password error

Forward software limit

Reverse software limit
Position counter

overflow

Servo Off error

CANopen SYNC failed
CANopen SYNC signal
error

CANopen SYNC time
out

CANopen IP command
failed

SYNC period error

settings automatically.

An error occurs when writing the current settings into EE-PROM.

The amount of the data saved in EE-PROM has exceeded the

space determined by the firmware. Maybe the firmware version
has been upgraded, and it causes that the data of old firmware
version saved in EE-PROM cannot be used.

The data saved in EE-PROM has been damaged and all
CANopen objects return to their default settings automatically.

The parameter is password protected when using CANopen
communication to access the parameter. The users must enter
the valid password to unlock the parameter.

Position command is equal to or more than forward software
limit.

Position command is equal to or less than forward software limit.
Position counter overflow occurs.

Servo Off occurs during positioning (when the drive and motor
are both running).

The synchronous communication with the external controller has
failed.

The CANopen SYNC signal is received too early.

The CANopen SYNC signal is not received within the specified
time.

Internal command of CANopen IP mode cannot be sent and
received.

Object 0x1006 data error. SYNC period 1006h value is invalid.

Position deviation alarm After MC_OK is activated, when the digital output, TPOS is Off,

for digital output,
MC_OK

the digital output, MC_OK becomes Off.

For more detailed explanation, please refer to parameter P1-48
in Chapter 8.

ImmpINOTE

1)

contact with Delta for assistance.

If there is any unknown fault code that is not listed on the above table, please inform the distributor or

2) For more information about the CANopen objects, please refer to CANopen Instruction Manual.
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11.2 Potential Cause and Corrective Actions

Servo Drive Fault Messages

m : Overcurrent

Potential Cause Checking Method Corrective Actions

1. Check the wiring connections between drive
and motor.

2. Check if the wire is short-circuited.

Short-circuit at drive
output (U, V, W)

Repair the short-circuited and avoid
metal conductor being exposed.

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.

Please contact your distributor for

IGBT error Heat sink overheated assistance or contact with Delta.

Set the setting back to factory

Control parameter Check if the setting value exceeds the factory )
. ; default setting and then reset and
setting error default setting. : ) )
adjust the parameter setting again.
1. Ensure that input command
Control command Check if the control input command is unstable =~ frequency is stable (too much
setting error (too much fluctuation). fluctuation).

2. Activate filter function.

m : Overvoltage

Potential Cause Checking Method Corrective Actions

The main circuit voltage Use voltmeter to check whether the input
Use correct power supply or

has exceeded its voltage falls within the rated input voltage. e | i
; o stabilizing power or using series
maximum allowable (For voltage specification, please refer to transformer
value. section 12.1 in Chapter12.) )
Input power error Use voltmeter to check whether the input Use correct power supply or

stabilizing power or using series

(Incorrect power input) voltage is within the specified limit. transformer.

If the error does not clear even if
the main circuit input voltage falls
within the specified limit, please
contact your distributor for
assistance or contact with Delta.

The hardware of the Use voltmeter to ensure that the main circuit
servo drive is damaged. input voltage falls within the specified limit,

m : Undervoltage

Potential Cause Checking Method Corrective Actions

The main circuit voltage
is below its minimum
specified value.

Check whether the wiring of main circuit input ) .
. Reconfirm voltage wiring.

voltage is normal.

No input voltage at Use voltmeter to check whether input voltage at

S AR Reconfirm power switch.
main circuit. main circuit is normal.

Use correct power supply or
stabilizing power or using series
transformer.

Input power error Use voltmeter to check whether the input
(Incorrect power input) voltage is within the specified limit.
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m : Motor error

Potential Cause Checking Method Corrective Actions
Encoder is damaged.  Check the encoder for the damage. Replace the motor.
Encoder is loose. Examine the encoder connector. Install the motor again.

The type of the servo
motor is incorrect.

Check if the servo drive and servo motor are

not correctly matched for size (power rating). Replace the motor.

m : Regeneration error

Potential Cause

Checking Method Corrective Actions

Regenerative resistor is
not connected or the
value of the
regenerative resistor is
too low.

Regenerative switch
transistor fault

Parameter setting is in
error

Reconnect regenerative resistor or
calculate the value of the
regenerative resistor.

Check the wiring connection of regenerative
resistor.

Check if regenerative switch transistor is short- Please contact your distributor for

circuited. assistance or contact with Delta.
Confirm the parameter settings of P1-52 and  Correctly reset parameter settings
P1-53, and specifications of regenerative and the specifications of

resistor. regenerative resistor again.

m : Overload

Potential Cause

The drive has exceeded
its rated load during
continuous operation.

Control system
parameter setting is
incorrect.

The wiring of drive and
encoder is in error.

The encoder of the
motor is damaged.

Checking Method Corrective Actions

Check if the drive is overloaded. The users
can set parameter P0-02 (Drive Fault Code) to Increase motor capacity or reduce
11 and monitor if the value of the average load.

torque [%] exceeds 100% always.

1. Adjust gain value of control

1. Check if there is mechanical vibration circuit.

2. Accel/Decel time setting is too fast. 2. Decrease Accel/Decel time
setting.

Check the wiring of U, V, W and encoder. Ensure all wiring is correct.

Please contact your distributor for assistance or contact with Delta.

m : Overspeed

Potential Cause

Speed input command
is not stable (too much
fluctuation).

Checking Method Corrective Actions

Ensure that input command
Use signal detector to detect if input signalis  frequency is stable (not fluctuate
abnormal. too much) and activate filter
function.

Over-speed parameter
setting is defective.

Check if over-speed parameter setting value is Correctly set over-speed parameter

too low. setting (P2-34).
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m : 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.
m : Excessive deviation

Potential Cause Checking Method Corrective Actions
Maximum deviation Check the maximum deviation parameter

Increases the parameter setting

parameter setting is too setting and obse_rve the_ position error value value of P2-35.

small. when the motor is running.

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.

M : Reserved
m : Encoder error (Position detector fault)

Potential Cause Checking Method Corrective Actions

1. Check if all wiring is correct.

The wiring of encoder is L
9 2. Check if the users conduct the wiring by the  Ensure all wiring is correct.

in error. Lo T
wiring information in the user manual.
Encoder is loose Examine the encoder connector (CN2). Install the motor again.
The wiring of encoder is Check if all connections are tight. Conduct the wiring again.
defective.
Encoder is damage Check the motor for the damage. Replace the motor.
M : Adjustment error
Potential Cause Checking Method Corrective Actions
The analog input Measure if the voltage of the analog input .
contact does not go contact is the same as the voltage of the Correctly ground the analog input
contact.
back to zero. ground.

If the error does not clear after

The detection device is Reset the power supply. resetting the power supply, please

damaged. contact your distributor for
assistance or contact with Delta.
M : Emergency stop activated
Potential Cause Checking Method Corrective Actions

Emergency stop switch

is activated. Check if emergency stop switch is On or Off.  Activate emergency stop switch.
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M : Reverse (CWL) limit switch error

Potential Cause Checking Method Corrective Actions
Reyerse limit switch is Check if reverse limit switch is On or Off. Activate reverse limit switch.
activated.

Servo system is not Check the value of control parameter setting Modify parameter setting and re-
stable. and load inertia. estimate motor capacity.
M : Forward (CCWL) limit switch error

Potential Cause Checking Method Corrective Actions

Forward limit switch is Check if forward limit switch is On or Off. Activate forward limit switch.
activated.
Servo system is not Check the value of control parameter setting Modify parameter setting and re-
stable. and load inertia. estimate motor capacity.
M : 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.
M : Memory error
Potential Cause Checking Method Corrective Actions
Examine the parameter settings. Please do the 1-If this fault occurs when power is
following steps: applied to the drive, it indicates
1. Press SHIFT key on the drive keypad, and that the setting value of one
. parameter has exceeded the
examine the parameter shown on LED ified C t th
display. specified range. Correct the
o ) ] setting value of the parameter to
Parameter data error 2. |f E320A is displayed (in hexadecimal clear the fault and restart the
when writing into EE- format), it indicates it is parameter P2-10. servo drive.
PROM. Please examine the parameter settings of . .
2. If this fault occurs during normal
P2-10. A
o ] . operation, it indicates that the
3. If E3610 IS dISp|ayed (|n hexadECIma| error occurs When Wr|t|ng data
format), it indicates it is parameter P6-16. into EE-PROM. Turn ARST (DI
Please examine the parameter settings of signal) ON to clear the fault or
P6-16. restart the servo drive.

If this fault occurs when resetting
the parameter settings, it indicates
that the servo drive type is not set

The setting value of

hidden parameter is in Press SHIFT key on the drive keypad and

examine if E100X is displayed on LED display.

error. correctly. Correctly set the servo
drive type again.
If this fault occurs when power is
applied to the drive, it indicates that
Data in EE-PROM is Press SHIFT key on the drive keypad and the data in EE-RPM is damaged or
damaged. examine if EO001 is displayed on LED display. there is no data in EE-PROM.

Please contact your distributor for
assistance or contact with Delta.
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M : Encoder output error

Potential Cause Checking Method

Check if the recent fault records (P4-00 ~ P4-

05) display on the drive keypad in accordance
with the fault codes AL011, AL024, AL025 and
AL026.

Encoder itself or the
wiring of encoder is in
error.

Check if the following conditions occur:

The output frequency | Condition 1: Motor speed is above the value
for pulse output may  |set by P1-76.
exceed the limit of its  |Condition 2:

allowable setting value. Motor Speed
60

xP1-46x4>19.8x10°

Corrective Actions

Perform the corrective actions as
described in ALO11, AL024, AL025
and ALO26.

Correctly set P1-76 and P1-46.

1. Ensure that the motor speed is
below the value set by P1-76.

2.

Motor Speed “P
60

1-46x4<19.8x10°

M : Serial communication error

Potential Cause Checking Method

Communication
parameter setting is
defective.

Check the communication parameter setting.

Corrective Actions

Correctly set parameter setting.

Communication

. Check the communication address.
address is incorrect.

Correctly set communication
address.

Communication value is

. Check the communication value.
incorrect.

Correctly set communication value.

m : Serial communication time out

Potential Cause Checking Method

Corrective Actions

Setting value in time
out parameter is not
correct.

Check communication time out parameter
setting.

Not receiving
communication
command for a long
time.

Check whether communication cable is loose
or broken.

Correctly set P3-07.

Tighten the communication cable,
make sure the communication
cable is not damaged and ensure
all wiring is correct.

m : Reserved
m : Input power phase loss

Potential Cause Checking Method

Check the power cable and connections of R,
S, T. Check whether the power cable is loose
or the possible loss of phase on input power.

Control power supply is
in error.

Corrective Actions

If the fault does not clear even
when the three-phase power is
connected correctly, please contact
your distributor for assistance or
contact with Delta.
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m : Pre-overload warning

Potential Cause Checking Method

1. Check the load condition of the servo motor
and drive.

The drive i ing t
e criveis going fo 2. Check the setting value of P1-56. Check

Corrective Actions

1. Please refer to the correction
actions of AL0OG6.

2. Increase the setting value of P1-

overload.
whether the setting value of P1-56 is to 56 or set P1-56 to 100 and
small. above.
m : Encoder initial magnetic field error
Potential Cause Checking Method Corrective Actions

1. Check if the servo motor is properly
grounded.

2. Check if the encoder signal cables are
placed in separate conduits from the cables
connectedto R, S, T and U, V, W terminals
to prevent the interference.

3. Check if the shielded cables are used when
performing encoder wiring.

The magnetic field of
the encoder U, V, W
signal is in error.

If the error does not clear after
each checking is done, please
contact your distributor for
assistance or contact with Delta.

m : Encoder internal error

Potential Cause Checking Method

Corrective Actions

1. Check if the servo motor is properly
grounded.
The internal memory of 5 check if the encoder signal cables are
the encoder is in error. placed in separate conduits from the cables
An encoder counter connected to R, S, Tand U, V, W terminals
to prevent the interference.

3. Check if the shielded cables are used when
performing encoder wiring.

error occurs.

1. Please connect the grounding
(green color) of U, V, W terminal
to the heatsink of the servo drive.

2. Ensure that the encoder signal
cables are placed in separate
conduits from the cables
connectedtoR, S, Tand U, V, W
terminals to prevent the
interference.

3. Please use shielded cables for
Encoder wiring.

4. If the error does not clear after all
the above actions are done,
please contact your distributor for
assistance or contact with Delta.

Revision June, 2009

11-11



Chapter 11 Troubleshooting | ASDA-A2 Series

m : Encoder data error

Potential Cause

1. Check if the servo motor is properly

grounded.

2. Check if the encoder signal cables are
placed in separate conduits from the cables
connectedto R, S, T and U, V, W terminals

An encoder data error
occurs for three times.

Checking Method

to prevent the interference.

3. Check if the shielded cables are used when

performing encoder wiring.

Corrective Actions

1. Please connect the grounding
(green color) of U, V, W terminal
to the heatsink of the servo drive.

2. Ensure that the encoder signal
cables are placed in separate
conduits from the cables
connectedto R, S, Tand U, V, W
terminals to prevent the
interference.

3. Please use shielded cables for
Encoder wiring.

4. If the error does not clear after all
the above actions are done,
please contact your distributor for
assistance or contact with Delta.

m : Motor protection error

Potential Cause

The setting value of
parameter P1-57 is

of time set by
parameter P1-58.

Checking Method

1. Check if P1-57 is enabled.

reached after a period 2. Check if the setting values of P1-57 and P1-
58 are both too small.

Corrective Actions

1.Set P1-57 to 0.

2. Correctly set P1-57 and P1-58.
Please note that the over-low
setting may results in
malfunction, but over-high setting
may let the motor protection
function not operate.

m : U,V,W wiring error

Potential Cause

The wiring connections
of U, V, W (for servo
motor output) and GND
(for grounding) are in
error.

correct.

Checking Method

Check if wiring connections of U, V, W are not

Corrective Actions

Follow the wiring steps in the user
manual to reconnect the wiring and
ground the servo drive and motor

properly.

M : Full closed-loop excessive deviation

Potential Cause

The position control

deviation value of full- 1. Check if the setting value of P1-73 is too

closed loop exceeds the ~ small.

specified limit. Maximum 2. Check if all connections are tight and well-
connected to the mechanical equipment.

deviation parameter
setting is too small.

Checking Method

Corrective Actions

1. Increases the parameter setting
value of P1-73.

2. Ensure all connections are tight
and well-connected to the
mechanical equipment.
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m : DSP firmware upgrade

Potential Cause

EE-PROM is not reset
after the firmware
version is upgraded.

Checking Method

Check if EE-PROM is reset after the firmware
version is upgraded.

Corrective Actions

Set P2-08 to 30 first, and then 28
next, and restart the servo drive.

CANopen Communication Fault Messages

m : CANbus error

Potential Cause Checking Method

1. Examine CANbus communication cable.

2. Check if the communication quality is good
quality state. (It is recommended to use
shielded cables and use common
grounding.)

CANbus off or Error
Rx/Tx Counter exceeds
128.

Corrective Actions

NMT Maser send “Reset
node“ command to its slave or
restart the servo drive.

m : CANopen SDO receive buffer overrun

Potential Cause Checking Method

Corrective Actions

SDO Rx buffer overrun

is detected (receive two Check if the servo drive (Master) receives two
or more SDO packets or more SDO packets in 1ms.

in 1ms).

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : CANopen PDO receive buffer overrun

Potential Cause Checking Method

PDO Rx buffer overrun

is detected (receive two Check if the servo drive (Master) receives two
or more PDO packets or more PDO (same COB-ID) packets in 1ms.
in 1ms).

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : Index error occurs when accessing PDO object

Potential Cause Checking Method

The specified Index in
the message does not
exist.

Check if the Entry index value in PDO mapping
is changed when accessing PDO object.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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m : Sub-index error occurs when accessing PDO object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset
node“ command to its slave or

The specified Sub- Check if the Entry Sub-index value in PDO reset the fault by sending the

index in the message  mapping is changed when accessing PDO control word (0x6040) through CAN

does not exist. object. communication (the value of
CANopen object 0x6040 should be
reset)

m : Data type (size) error occurs when accessing PDO object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

The data length in the

message does not Check if the Entry data length in PDO mapping
match the specified is changed when accessing PDO object.
object.

m : Data range error occurs when accessing PDO object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

The data in the node“ command to its slave or

messaqe has exceeded Check if the write-in data range in PDO reset the fault by sending the
9 mapping is not correct when accessing PDO  control word (0x6040) through CAN
the data range of the : o
specified obiect object. communication (the value of
P Ject. CANopen object 0x6040 should be
reset)

m : Object is read-only and write-protected

Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
The specified object in node“ command to its slave or
the message is read-  Check if the specified object is set to read-only reset the fault by sending the
only and write- write-protected (cannot be changed) when control word (0x6040) through CAN
protected (cannot be  |accessing PDO object. communication (the value of
changed). CANopen object 0x6040 should be
reset)

M : CANopen PDO object does not support PDO

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

The specified object in
the message cannot
support PDO.

Check if the specified object cannot support
PDO when accessing PDO object.
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m : CANopen PDO object is write-protected when Servo On

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

The specified object in

. : Check if the specified object in the message is
the message is write-

rotected (cannot be write-protected (cannot be changed) while the
‘c)han ed) when Servo servo drive is enabled (Servo On) when
On 9 accessing PDO object.

m : Error occurs when reading CANopen PDO object from EE-PROM

Potential Cause Checking Method Corrective Actions
An error occurs when NMT Maser send “Reset
loading the default node“ command to its slave or
settings from EE- Check if it causes an error when the specified reset the fault by sending the
PROM at start-up. All  object reads EE-PROM when accessing PDO control word (0x6040) through CAN
CANopen objects object. communication (the value of
return to their default CANopen object 0x6040 should be
settings automatically. reset)

m : Error occurs when writing CANopen PDO object into EE-PROM

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset
node“ command to its slave or
An error occurs when  Check if it causes an error when the specified reset the fault by sending the

writing the current object writes EE-PROM when accessing PDO control word (0x6040) through CAN

settings into EE-PROM. object. communication (the value of
CANopen object 0x6040 should be
reset)

m : EE-PROM invalid address range

Potential Cause Checking Method Corrective Actions

The amount of the data

saved in EE-PROM has

exceeded the space NMT Maser send “Reset
determined by the node“ command to its slave or
firmware. Maybe the Check if the specified object lets the address  reset the fault by sending the
firmware version has  |range of EE-PROM exceed the specification control word (0x6040) through CAN

been upgraded, and it 'when accessing PDO object. communication (the value of
causes that the data of CANopen object 0x6040 should be
old firmware version reset)

saved in EE-PROM
cannot be used.
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m : EE-PROM checksum error

Potential Cause

The data saved in EE-
PROM has been
damaged and all
CANopen objects
return to their default
settings automatically.

Checking Method

Check if the specified object results in the

checksum error of EE-PROM when accessing

PDO object.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : Password error

Potential Cause

The parameter is
password protected
when using CANopen
communication to
access the parameter.

Checking Method

Check if the password for the specified object
is invalid when accessing PDO object.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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Motion Control Fault Messages

m : CANopen data initial error

Potential Cause

An error occurs when
loading data from EE-
PROM.

Checking Method Corrective Actions

1. Restart the servo drive to check if the error
can be cleared.

2. If the error cannot be cleared after restarting
the servo drive, it indicates that the data in
EE-PROM is damaged and the users must

do the following actions: 1. Tum ARST (DI signal) ON to
a. If the users want to write default setting clear the fault.

values, set P2-08 to 30 first and then 28 “ by

next, or use CANopen “0x1011” object 2. Use CANopen “0x1011” object to
) restore default parameters.

to restore parameters from non-volatile

memory.

b. If the users want to write current setting
values, use CANopen “0x1010” object to
save parameters in non-volatile
memory.

nLc i3

] ]

X
()

L
Ml : Write parameter error

Potential Cause

In Pr mode, error
occurs when using Pr
command TYPE=8
(write specified
parameter)

Checking Method Corrective Actions

LI . Chock if th

=4 . Check if the parameter setting .
value exceeds the limit of normal range. 1. Turn ARST (DI signal) ON to
e clear the fault.
LIS =gl - Check if the parameter is read 2. Set P0-01 to 0.
only.
IS | D el Check if the Correct the Pr command and
parameter is write-protected when Servo On or parameter setting value.
the setting value is invalid.

m : Pr command overflow

Potential Cause

In Pr mode, this fault
occurs when position
command counter
register overflowed and
at this time an absolute
position command is
executed.

Checking Method Corrective Actions
1. In Pr mode, check if the position command is
executing continuously toward single NMT Maser send “Reset
direction and make the feedback position node* command to its slave or
command counter overflow. reset the fault by sending the
2. Check if the above situation causes that the control word (0x6040) through CAN
correct position cannot be gauged. communication (the value of

3. Check if an absolute position command is ~ CANopen object 0x6040 should be
executed after the position command counter feset)
register overflowed.
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M : Pr positioning time out

Potential Cause Checking Method

In Pr mode, the
execution time of
positioning command
exceeds its time limit.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : Invalid Pr path number

Potential Cause Checking Method

In Pr mode, the valid
range of Pr path
number is within 0~63.
The path number is not
within this range.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : Index error occurs when accessing CANopen object

Potential Cause Checking Method

The specified Index in
the message does not
exist.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : Sub-index error occurs when accessing CANopen object

Potential Cause Checking Method

Corrective Actions

The specified Sub-
index in the message
does not exist.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : Data type (size) error occurs when accessing CANopen object

Potential Cause Checking Method

The data length in the
message does not
match the specified
object.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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m : Data range error occurs when accessing CANopen object

Potential Cause Checking Method

The data in the

message has exceeded If this fault occurs, please contact your

the data range of the  distributor for assistance or contact with Delta.
specified object.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : Object is read-only and write-protected

Potential Cause Checking Method

The specified object in
the message is read-
only and write-
protected (cannot be
changed).

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

[ I |

Co
IS =g ==} . CANopen object does not support PDO

Potential Cause Checking Method

The specified object in

the message does not If this fault occurs, please contact your

distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN

support PDO. communication (the value of
CANopen object 0x6040 should be
reset)

[ I |

C
IS g uYu] : Object is write-protected when Servo On

Potential Cause Checking Method

Corrective Actions

The specified object in
the message is write-
protected (cannot be
changed) when Servo
On.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : Error occurs when reading CANopen object from EE-PROM

Potential Cause Checking Method

An error occurs when
loading the default
settings from EE-
PROM at start-up. All
CANopen objects
return to their default
settings automatically.

If this fault occurs, please contact your
distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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m : Error occurs when writing CANopen object into EE-PROM

Potential Cause Checking Method

An error occurs when
writing the current
settings into EE-PROM.

If this fault occurs, please contact your

distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : EE-PROM invalid address range

Potential Cause Checking Method

The amount of the data
saved in EE-PROM has
exceeded the space
determined by the
firmware. Maybe the
firmware version has
been upgraded, and it
causes that the data of
old firmware version
saved in EE-PROM
cannot be used.

If this fault occurs, please contact your

distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : EE-PROM checksum error

Potential Cause Checking Method

Corrective Actions

The data saved in EE-
PROM has been
damaged and all
CANopen objects
return to their default
settings automatically.

If this fault occurs, please contact your

distributor for assistance or contact with Delta.

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : Password error

Potential Cause Checking Method

The parameter is
password protected
when using CANopen
communication to
access the parameter.

If this fault occurs, please contact your

distributor for assistance or contact with Delta.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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M : Forward software limit

Potential Cause Checking Method Corrective Actions
This software limit is determined accordingto  NMT Maser send “Reset
position command, not actual feedback node“ command to its slave or

Position command is  position. It indicates that when this fault is reset the fault by sending the

equal to or more than  activated, the actual position may not exceed | control word (0x6040) through CAN
forward software limit. the limit. Setting the proper deceleration time is communication (the value of

able to solve this problem. Please refer to CANopen object 0x6040 should be
parameter P5-03. reset)
m : Reverse software limit
Potential Cause Checking Method Corrective Actions
This software limit is determined according to  NMT Maser send “Reset
position command, not actual feedback node“ command to its slave or
Position command is  position. It indicates that when this fault is reset the fault by sending the

equal to or less than activated, the actual position may not exceed control word (0x6040) through CAN
forward software limit. |the limit. Setting the proper deceleration time is communication (the value of

able to solve this problem. Please refer to CANopen object 0x6040 should be
parameter P5-03. reset)
M : Position counter overflow
Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

Position counter If this fault occurs, please contact your
overflow occurs. distributor for assistance or contact with Delta.

m : Servo Off error

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset
node“ command to its slave or

ing 1. Examine if the wiring of digital input for Servo
Servo Off occurs during xamine | wiring 'gltal npu reset the fault by sending the

itioni On is correct.
p0_3|t|on|ng (when the ! ) control word (0x6040) through CAN
drive and motor are 2. Check if the host (external) controller communication (the value of
both running). disables the function of Servo On too early -
- CANopen object 0x6040 should be
reset)
m : CANopen SYNC failed
Potential Cause Checking Method Corrective Actions
1. Check if the communication quality is good  NMT Maser send “Reset
CAN IP mode error. quality state. node* command to its slave or
The synchronous 2. Check if the host (external) controller has reset the fault by sending the
communication with the | sent SYNC signal. control word (0x6040) through CAN
external controller has 3 Check if the setting value of parameter P3-09 communication (the value of
failed. is a proper value (It is recommended to use  CANOpen object 0x6040 should be
default setting). reset)
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m : CANopen SYNC error

Potential Cause

CAN IP mode error.
The SYNC signal is
received too early.

Checking Method

1. Check if the setting of 0x1006
(communication cycle period) is the same as
the setting in host (external) controller.

2. Check if the setting value of parameter P3-09

is a proper value (It is recommended to use
default setting).

3. Check if the procedure of host (external)
controller is not correct.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : CANopen SYNC time out

Potential Cause

CAN IP mode error.
The SYNC signal is not
received with the
specified time.

Checking Method

1. Check if the communication quality is good
quality state.

2. Check if the setting of 0x1006
(communication cycle period) is the same as
the setting in host (external) controller.

3. Check if the setting value of parameter P3-09

is a proper value (It is recommended to use
default setting).

4. Check if the procedure of host (external)
controller is not correct.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

M : CANopen IP command failed

Potential Cause

CAN IP mode error.
Internal command
cannot be sent and
received.

Checking Method

The calculation time of IP mode is too long.
Please disable USB monitor function.

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)

m : SYNC period error

Potential Cause

Checking Method

Corrective Actions

Object 0x1006 Data
Error. SYNC period
1006h value is invalid.

Examine the data of 0x1006. The SYNC period
1006h value should not be equal to or less than
0 or this fault will occur.

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through CAN
communication (the value of
CANopen object 0x6040 should be
reset)
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Oy 20N
ey w YT} : position deviation alarm for digital output, MC_OK
Potential Cause Checking Method Corrective Actions
Check if the motor position changes by external
After MC_OKis

. force after the positioning is completed.
activated, when the

. . This alarm can be disabled by the setting of
g?flttatigztipﬁ;-gioitls P1-48. Please refer to the descriptions of
MC’ OK bge}comespOf’f parameter P1-48 for more detailed explanation. 2. Set P0-0110 0.

1. Turn ARST (DI signal) ON to
clear the fault.
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11.3 Clearing Faults

Servo Drive Fault Messages

Display Fault Name Clearing Method
m Overcurrent Turn ARST (DI signal) ON to clear the fault.
m Overvoltage Turn ARST (DI signal) ON to clear the fault.

Undervoltage

Motor error

Regeneration error

Overload

This fault message can be removed automatically
after the voltage has returned within its
specification.

This fault message can be removed by restarting
the servo drive.

Turn ARST (DI signal) ON to clear the fault.

Turn ARST (DI signal) ON to clear the fault.

Overspeed

Turn ARST (DI signal) ON to clear the fault.

Abnormal pulse control
command

Excessive deviation

Reserved

Encoder error

Adjustment error

Turn ARST (DI signal) ON to clear the fault.

Turn ARST (DI signal) ON to clear the fault.

This fault message can be removed by restarting
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.

Emergency stop activated

Reverse limit switch error

Forward limit switch error

IGBT temperature error

Memory error

This fault message can be removed automatically
by turning off EMGS (DI signal).

1. Turn ARST (DI signal) ON to clear the fault.

2. This fault message can be removed when the
servo drive is Off (Servo Off).

3. When the servo drive does not reach the
limit, this fault message can be removed
automatically

1. Turn ARST (DI signal) ON to clear the fault.

2. This fault message can be removed when the
servo drive is Off (Servo Off).

3. When the servo drive does not reach the
limit, this fault message can be removed
automatically

Turn ARST (DI signal) ON to clear the fault.

1. If this fault occurs when power is applied to the
drive, correct the setting value of the parameter
to clear the fault and restart the servo drive.

2. If this fault occurs during normal operation, turn

ARST (DI signal) ON to clear the fault.
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Display

0

Fault Name

Encoder output error
Serial communication error

Serial communication time
out

Reserved

Input power phase loss

Clearing Method
Turn ARST (DI signal) ON to clear the fault.

Turn ARST (DI signal) ON to clear the fault.

Turn ARST (DI signal) ON to clear the fault.

Turn ARST (DI signal) ON to clear the fault. This
fault message can be removed automatically after
input power phase lost problem is solved.

)
'- -
('
Ny
9J

Pre-overload warning

Turn ARST (DI signal) ON to clear the fault.

Encoder initial magnetic field
error

Encoder internal error
Encoder data error
Motor protection error
U,V,W wiring error

Ful closed-loop excessive
deviation

This fault message can be removed by restarting
the servo drive.

This fault message can be removed by restarting
the servo drive.

This fault message can be removed by restarting
the servo drive.

Turn ARST (DI signal) ON to clear the fault.

This fault message can be removed by restarting
the servo drive.

Turn ARST (DI signal) ON to clear the fault.

DSP firmware upgrade

This fault message can be removed after setting
P2-08 to 30 first, and then 28 next and restarting
the servo drive.
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CANopen Communication Fault Messages

Display Fault Name

CANDbus error

Clearing Method

NMT Maser send “Reset node“ command to its
slave or restart the servo drive.

overrun

overrun

Index error occurs when
accessing CANopen PDO
object.

CANopen SDO receive buffer

CANopen PDO receive buffer

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

Sub-index error occurs when

accessing CANopen PDO
object.

Data type (size) error occurs
when accessing CANopen
PDO object.

Data range error occurs
when accessing CANopen
PDO object.

CANopen PDO object is
read-only and write-
protected.

CANopen PDO object does
not support PDO.

CANopen PDO object is
write-protected when Servo
On.

Error occurs when reading
CANopen PDO object from
EE-PROM.

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

Error occurs when writing
CANopen PDO object into
EE-PROM.

EE-PROM invalid address
range.

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).
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Display Fault Name Clearing Method

NMT Maser send “Reset node” command to its

slave or reset the fault by sending the control word
m EE-PROM checksum error. (0x6040) through CAN communication (the value of

CANopen object 0x6040 should be reset).

NMT Maser send “Reset node“ command to its
m Password error slave or reset the fault by sending the control word

(0x6040) through CAN communication (the value of

CANopen object 0x6040 should be reset).
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Motion Control Fault Messages

Display Fault Name

CANopen Data Initial Error

Write parameter error:

AL i3 exceeds the limit of normal
range.

o1 3 1C Write parameter error: read

neCcC 1 only.

Q0 317 Write parameter error:

AacLc 1 parameter lock

Ce T a0 Write parameter error:

U S i I |

parameter lock

Pr Command Overflow

Clearing Method

1. Turn ARST (DI signal) ON to clear the fault.

2. Use CANopen “0x1011” object to restore default
parameters.

1. Turn ARST (DI signal) ON to clear the fault.
2. Set P0-01 to 0.

1. Turn ARST (DI signal) ON to clear the fault.
2. Set P0-01 to 0.

Correct the Pr command and parameter setting
value.

Correct the Pr command and parameter setting
value.

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

Pr Positioning Time out

Invalid Pr Path Number

Index error occurs when
accessing CANopen object.

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

Sub-index error occurs when
accessing CANopen object.

Data type (size) error occurs
when accessing CANopen
object.

Data range error occurs
when accessing CANopen
object.

Object is read-only and write-
protected.

CANopen object does not
support PDO.

]
r -
()
l:l-l
o

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).
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Display

]
r -
()
l:l-l
I

Fault Name

CANopen object is write-
protected when Servo On.

Clearing Method

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

Error occurs when reading
CANopen object from EE-
PROM.

Error occurs when writing
CANopen object into EE-
PROM.

EE-PROM invalid address
range

EE-PROM checksum error

Password error

Forward software limit

Reverse software limit

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node“ command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

When the servo drive does not reach the limit, i.e.
the position command is less than forward
software limit, this fault message can be removed
automatically

When the servo drive does not reach the limit, i.e.
the position command is more than reverse
software limit, this fault message can be removed
automatically

Position counter overflow

Servo Off error

CANopen SYNC failed

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

CANopen SYNC signal error

CANopen SYNC time out

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).

NMT Maser send “Reset node” command to its
slave or reset the fault by sending the control word
(0x6040) through CAN communication (the value of
CANopen object 0x6040 should be reset).
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Display Fault Name Clearing Method

NMT Maser send “Reset node” command to its

, slave or reset the fault by sending the control word
M CANopen IP command failed |, 5040) through CAN communication (the value of

CANopen object 0x6040 should be reset).

NMT Maser send “Reset node“ command to its

m SYNC period slave or reset the fault by sending the control word
period error (0x6040) through CAN communication (the value of

CANopen object 0x6040 should be reset).

1. Turn ARST (DI signal) ON to clear the fault.
2. Set P0-01 to 0.

-
|
-
-
-
|

g
c

Position deviation alarm

-
.-
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12.1 Specifications of Servo Drives (ASDA-A2 Series)

400W 750W

ASDA-A2 Series

02

200W

_é. Phase / Voltage Three-phase or Single-phase 220VAC Thzrgg\? Ahgse
2 ~
é Permissible Voltage Range Three-phase orilgi)l e:plr;aosoz 200 ~ 230VAC, ng?)t\a/g%z;?:ogq
5 o
Permissible Frequency Range 50 / 60Hz +5%
Cooling System Natural Air Circulation Fan Cooling
Festback Resaluon 20-6it (1280000 pirev)
Control of Main Circuit SVPWM (Space Vector Pulse Width Modulation) Control
Tuning Modes Auto / Manual
Dynamic Brake None Built-in
Max. Input Pulse Frequency Max. 500Kpps (ijlr:(_dAtil\\;I%rg's'\(/llﬁﬁézrggzi?/‘;?)(open collector)
é Pulse Type Pulse + Direction, A phase + B phase, CCW pulse + CW pulse
° Command Source External pulse train (Pt mode) / Internal procedures (Pr mode)
§ Smoothing Strategy Low-pass and P-curve filter
_5 Electronic Gear Electronic gear N/M multiple N: 1~32767, M: 1:32767
-‘g‘ (1/50<N/M<25600)
o Torque Limit Operation Set by parameters
Feed Forward Compensation Set by parameters
Voltage Range 0~ %10 Vbc
Aggﬁ?ng]npdm Input Resistance 10KQ
Time Constant 2.2us
% Speed Control Range ™' 1:5000
E Command Source External analog signal / Internal parameters
*% Smoothing Strategy Low-pass and S-curve filter
% Torque Limit Operation Set by parameters or via analog input
o)
. 0.01% or less at 0 to 100% load fluctuation
(at?&ﬁ)tzec’ldr?t;(t:ig:laggeze d) 0.01% or less at +10% power fluctuation
0.01% or less at 0°C to 50 C ambient temperature fluctuation

Revision June, 2009
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ASDA-A2 Series

K Voltage Range 0~ %10 Voc

S Analog Input .

§ e E— Input Resistance 10KQ

£ Time Constant 2.2us

e)

O Command Source External analog signal / Internal parameters

[}

E— Smoothing Strategy Low-pass filter

(o)

= Speed Limit Operation Set by parameters or via analog input

Analog Monitor Output Monitor signal can set by parameters (Output voltage range: +8V)
Servo On, Reset, Gain switching, Pulse clear, Zero speed CLAMP,
Command input reverse control, Command triggered, Speed/Torque
limit enabled, Position command selection, Motor stop, Speed Position
Selection, Position / Speed mode switching, Speed / Torque mode
Inouts switching, Torque / Position mode switching, Pt/ Pr command
P switching, Emergency stop, Forward / Reverse inhibit limit, Reference
“Home” sensor, Forward / Reverse operation torque limit, Move to
“Home”, Electronic cam, Forward / Reverse JOG input, Event trigger Pr
Digital command, Electronic gear ratio (Numerator) selection and Pulse inhibit
Inputs/Outputs Input

Encoder signal output (A, B, Z Line Driver and Z Open Collector )

Servo ready, Servo On, At Zero speed, At Speed reached, At
Positioning completed, At Torques limit, Servo alarm (Servo fault)
Outputs activated, Electromagnetic brake control, Homing completed, Output
overload warning, Servo warning activated, Position command
overflow, Forward / Reverse software limit, Internal position command
completed, Capture operation completed output., Motion control
completed output., Master position of E-CAM (electronic CAM)

Overcurrent, Overvoltage, Undervoltage, Motor overheated,
Regeneration error, Overload, Overspeed, Abnormal pulse control
command, Excessive deviation, Encoder error, Adjustment error,

Protective Functions Emergency stop activated, Reverse/ Forward limit switch error, Full-
closed loop excessive deviation, Serial communication error, Input
power phase loss, Serial communication time out, short circuit
protection of U, V, W, and CN1, CN2, CN3 terminals

Communication Interface RS-232 / RS-485 / CANopen / USB
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400W 750W 1kW 1.5kW

ASDA-A2 Series
. : Indoor location (free from direct sunlight), no corrosive liquid and gas
Installation Site o
(far away from oil mist, flammable gas, dust)
Altitude Altitude 1000m or lower above sea level
Atmospheric pressure 86kPa to 106kPa
Operating Temperature 0°’C~ 5§°C (If operating temperature is above 45°C, forced cooling will
- be required)
C
g Storage Temperature -20°Cto 65°C (-4°F to 149°F)
c
2 Humidity 0 to 90% (non-condensing)
>
i Vibration 9.80665m/s” (1G) less than 20Hz, 5.88m/ s’ (0.6G) 20 to 50Hz
IP Rating IP20
Power System TN System™
IEC/EN 61800-5-1, UL 508C, C-tick
Approvals
(H us
Footnote:

*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.

*4  Please refer to “Chart of load and operating time” in section 12.4 “Overload Characteristics”.
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12.2 Specifications of Servo Motors (ECMA Series)

Low Inertia Series

ECMA Series
Rated output power (kW) 02 04 0.4 075 1.0 2.0
Rated torque (N-m) 064 127 1.27 239 3.8 6.37
Maximum torque (N-m) 192 382 3.82 716 9.54 19.11
Rated speed (r/min) 3000
Maximum speed (r/min) 5000
Rated current (A) 1.55 2.6 2.6 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) 224 57.6 24.0 50.4 38.1 90.6
;Tgor;z”)" ‘(’Vr;;':u‘:f;::g ? 0.177E-4 0277E-4  068E-4  113E-4  265E-4  4.45E-4
Mechanical time constant (ms) 0.80 0.53 0.74 0.63 0.74 0.61
Torque constant-KT (N-m/A) 0.41 0.49 0.49 0.47 0.43 0.53
z/rg{}j"(gr/em‘i’g)r;Sta”t'KE 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 1.4
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 60 seconds
Weight (kg) (without brake) 1.2 1.6 2.1 3.0 4.3 6.2
Weight (kg) (with brake) 1.5 2.0 2.9 3.8 4.7 7.2
Max. radial shaft load (N) 196 196 245 245 490 490
Max. thrust shaft load (N) 68 68 98 98 98 98
m‘t';et:rr:‘;':)g (kWis) 21.3 53.8 22.1 48.4 30.4 82
Ef;;%‘(’ﬁ:}";:’;g?ma 0.192E4  030E4  073E4  118E4  333E-4  4.953E-4
?"I'V‘?t‘r’]hg;‘;ﬁj)”me constant(ms) g5 0.57 0.78 0.65 0.93 0.66
[E:\';f':: (rr':i':)']” g torque 13 13 25 2.5 12 12
Brake power consumption
(at 20°C) W] 7.2 7.2 8.5 8.5 194 194
Brake release time [ms (Max)] 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70 70 70

Vibration grade (um)

15
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ECMA Series
Operating temperature 0°Cto 40°C (32°F to 104°F)
Storage temperature -10°Cto 80°C (-14°F to 176°F)
Operating humidity 20% to 90% RH (non-condensing)
Storage humidity 20% to 90% RH (non-condensing)
Vibration capacity 2.5G

IP65 (when waterproof connectors are used, or when an oil seal is used to
be fitted to the rotating shaft (an oil seal model is used))

Approvals C € c“ Us

IP Rating

Medium / High Inertia Series

E113 E118 F118 G113
Rated output power (kW) 0.5 1.5 0.9
Rated torque (N-m) 239 477 716 955 955 1432 19.10 286 573 859
Maximum torque (N-m) 716 143 2148 | 2865 | 2865 4297 57.29 859 17.19 2148
Rated speed (r/min) 2000 1500 1000
Maximum speed (r/min) 3000 2000
Rated current (A) 29 5.6 83 11.01 1122 161 194 25 4.8 75
Maximum current (A) 8.7 16.8 249 33.03 3366 483 582 75 144 225
Power rating (kW/s) 7.0 271 459 625 263 373 664 | 10.0 39.0 66.0
Rotorzmoment of inertia  8.17E- 8.41E- 11.18E 14.59E 34.68E 54.95E 54.95E 8.17E- 8.41E- 11.18E
(Kg.m ) (without brake) 4 4 -4 -4 -4 -4 -4 4 4 -4
Mechanical time constant

191 151 110 096 | 162 1.06 128 184 140 1.06
(ms)

rTn‘;;\q)”ecor'Sta”t'KT(N' 0.83 085 087 087 085 089 098 115 119 1.15

Voltage constant-KE
(mV/(r/min))

309 | 319 318 | 318 314 32 35 425 438 416

ﬁ;mt)“re resistance 057 047 026 0174 0.119 0.052 0077 1.06 082 043

Armature inductance (mH) 7.39 599 401 276 | 284 138 | 127 1429 1112 6.97

Electrical time constant

1296 12.88 | 15.31 15.86 | 23.87 26.39  16.51 13.55  13.50 | 16.06

(ms)

Insulation class Class A (UL), Class B (CE)

Insulation resistance >100MQ, DC 500V

Insulation strength 1500V AC, 60 seconds

Weight (kg) (without 68 7 75 78 135 185 185 68 7 75
brake)

Weight (kg) (with brake) 8.2 84 89 92 175 225 225 82 84 89
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E118 F118
30 30 03 06
Max. radial shaft load (N) | 490 =~ 490 | 490 490 | 1176 1470 | 1470 490 | 490 490
Max. thrust shaft load (N) 98 98 98 98 490 490 @ 490 98 98 98

Power rating (kW/s)
(with brake)

ROtorgnoment of inertia 8.94E- 9.14E- 11.90E 15.88E 37.86E 57.06E 57.06E 8.94E- 9.14E-| 11.9E-
(Kg.m) (with brake) 4 4 -4 -4 -4 -4 -4 4 4 4

ECMA Series

6.4 249 431 | 597 241 | 359 63.9 9.2 359 | 62.1

Mechanical time constant
(ms) (with brake)

Brake holding torque
[Nt-m (min)]

207 164 119 105 177 110 133 2.0 1.51 113

16.5 165 | 165 16.5 25 25 25 16.5 165 16.5

Brake power consumption
210 210 210 210 | 311 311 | 311 210 | 21.0  21.0

(at 20°C) [W]
Brake release ime [ms 55 50 50 50 50 50 50 50 50 50
(Max)]
(Bl\jg‘jg]p”""” time [ms 250 250 250 250 250 250 250 250 250 250
Vibration grade (um) 15
Operating temperature 0°Cto40°C (32°F to 104°F)
Storage temperature -10°Cto 80°C (-14°F to 176°F)
Operating humidity 20% to 90% RH (non-condensing)
Storage humidity 20% to 90% RH (non-condensing)
Vibration capacity 2.5G
. IP65 (when waterproof connectors are used, or when an oil seal is used to be
IP Rating

fitted to the rotating shaft (an oil seal model is used))

Approvals C€ c“ us
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12.3 Servo Motor Speed-Torque Curves (T-N Curves)

Torque (M-m)

Speed
3.000 5,000 {rimin)

ECMA-C10802005

Tarque (N-m)

Speed
3,000 5,000 {rimin)
ECMA-C1101008

Torque (N-m)

Speed
2,000 A {rimin)

ECMA-E1131008

Torque (N-m)

2.86
(100%)
1.43
(87%)
Speed
{rimin}
1,000 2,000
ECMA-G11303 0S5
Torque (N-m}
28.65
(300%)

9.55
(100%)
6.40
(67%)
Speed
{rimin)
2,000
ECMma-E1182008
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Torque (N-m)

Speed
3,000 5,000 {rfmin)
ECMA-C10604015
ECMA-C108040O7
Torgue (N-m)
19.11
(300%)

637
(100%)

asz
(60%)
Speed

3,000 5,000 {rfmin}
ECMA-CH102005

Torque (N-m)

215
(300%)

716
(100%)

4.8
(67%)

Spead
2,000 3000  (v/min}
ECMA-E1131505
Torque (N-m)

7.19
(300%)

573
(100%)

2.67
(50%)

Speed
1,000 2000 {rfmin}

ECMA-G1130601S

Torque {N-m}

42.97
(300%)

14.32
(100%)

7186
(50%)

Speed
(rfmin}

2,000
ECMA-E118300 8

Tarque (N-m)

716
(300%)

2.38
(100%)
143
(60%)
Speed
3,000 5,000 {rimin}
ECMA-C108070S
Torque (N-m)
716
(300%)
239
(100%)
1.6
{67%)
Speed
{rimin}
ECMA-E11305008
Torque (N-m}
Speed
{rimin}
2,000 3,000
ECMA-E113200S
Torque (N-m)
25,78
8.58
(100%)
4.29
(50%)
Speed
{rimin}
1,000 2,000
ECMA-G113000 S
Torque (N-m}
57.29
(300%)
19.10
(100%)
9.55
(50%)
Speed
{rimin}
1,500 3.000
ECMAF11E300S
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12.4 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

Low Inertia Series (ECMA C1 Series)

Load Opﬁﬁgng
120% 263.8s
140% 35.2s
160% 17.6s
180% 11.2s
200% 8s
220% 6.1s
240% 4.8s
"""""""""""""""""" ] 260% 3.9s
________ Rk o bt ot S T S 280% 3.3
I 300% 2.85
) IS SRS N NS S NN NN SN B
100 120 140 160 180 200 220 240 260 280 300
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Medium and Medium-High Inertia Series (ECMA E1 and F1 Series)

o

c | @

— w| w| w L]

= | © n nw|l n|l o| »
SeEln| 23318 J]e|2|e|e
= — |~ © | W
|~ @ -

O

=T - - - - - - - - - -
O |lolo|lolo|lo|lolo|jlo|lo | o
O |||l |O|N|SF|O0|o| O
|||~ |N|N|[N|N|N|[m™

RS YR on A - CARCA) DR Lo B R ORI |GE s DRy [ TN

10'

High Inertia Series (ECMA G1 Series)

Operating
Time

527.6s

70.4s

35.2s

22.4s

16s
12.2s

9.6s
7.8s

6

.6s

5.6s

Load

120%
140%
160%
180%
200%
220%
240%
260%
280%
300%
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12.5 Dimensions of Servo Drive

Order P/N: ASD-A2-0221; ASD-A2-0421 (200W ~ 400W)

45(1.77) qu\ 70(2.76) 170(6.69)
3
)
i ol =]
a1 T
8 = H
) b B ©
w0 w
- - 'U/D_
FML\— 1
|y
12(0.47) \—Ground Terminal

@®
Vo

Screw : M4 x 0.7
Mounting Screw Torque : 14 (kgf-cm)

WEIGHT
1.5 (3.3)

|EmRNOTE|

1) Dimensions are in millimeters (inches); Weights are in kilograms (kg) and (pounds (lbs)).

2) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for

reference only.

3) Dimensions and weights of the servo drive may be revised without prior notice.
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Order P/N: ASD-A2-0721; ASD-A2-1021; ASD-A2-1521 (750W ~ 1.5kW)

65(2.56) 0_@1‘ 70(2.76) 180(7.09)
s |
—TY 1 .
ﬁc -«g_ u
[ H
S 5 J =
o o
3 2
4_._..2\_
== m
13(0.51) —— Ground Terminal

1L_11

Screw : M4 x 0.7
Mounting Screw Torque : 14 (kgf-cm)

WEIGHT
2.0 (4.4)

ImmpINOTE

1) Dimensions are in millimeters (inches); Weights are in kilograms (kg) and (pounds (lbs)).

2) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for

reference only.
3) Dimensions and weights of the servo drive may be revised without prior notice.
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Order P/N: ASD-A2-2023; ASD-A2-3023 (2kW ~ 3kW)

82(3.23) Ly 70(2.76) : 203(7.99)

o
R

] =

203(7.99)

| =23 |

14(0.55) 62(2.44) \—Ground Terminal

@@
Vg

Screw : M4 x 0.7
Mounting Screw Torque : 14 (kgf-cm)

WEIGHT
3.0 (6.6)

|mmRNOTE

1) Dimensions are in millimeters (inches); Weights are in kilograms (kg) and (pounds (Ibs)).

2) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for
reference only.

3) Dimensions and weights of the servo drive may be revised without prior notice.
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12.6 Dimensions of Servo Motors (ECMA Series)

Motor Frame Size: 80mm and below Models

3 e o
b 300£50
=t D
i 1 8=
| B - LE'LJ—LELR KEYDETAILS ~ SHAFTEND DETAILS
Model C10602[1S C10604S C10804L1S C108073S
LC 60 60 80 80
Lz 55 5.5 6.6 6.6
LA 70 70 90 90
S 14 14 14 19
LB 50 50 70 70
LL (without brake) 105.5 130.7 112.3 138.3
LL (with brake) 141.6 166.8 152.8 178
LS (without oil seal) 27 27 27 32
LS (with oil seal) 24 24 245 29.5
LR 30 30 30 35
LE 3 3
LG 7.5 7.5
LW 20 20 20 25
RH 11 11 11 15.5
WK 5 5 5 6
W 5 5 5 6
T 5 5 5 6
P M4 x P0.7 M4 x P0.7 M4 x P0.7 M6 x P1
Depth: 15mm Depth: 15mm Depth: 15mm Depth: 20mm

ImmPINOTE

1) Dimensions are in millimeters. Weights are in kilograms (kg) and (pounds (Ibs)).
2) Dimensions and weights of the servo motor may be revised without prior notice.

3) The boxes (1) in the model names are for optional configurations. (Please refer to section 1.2 for model
explanation.)

4) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for reference
only.
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Motor Frame Size: 100mm and above Models

==

I ®
s KEY DETAILS
J df | e
. / o @
; |
i i = - SHAFT END DETAILS
LL l LR LA
Model G11303L1S E11305L1S G1130601S G1130901S c110100JS
LC 130 130 130 130 100
Lz 9 9 9 9 9
LA 145 145 145 145 115
S 22 22 22 22 22
LB 110 110 110 110 95
LL (without brake) 147.5 147.5 147.5 163.5 153.5
LL (with brake) 183.5 183.5 183.5 198 192.5
LS 47 47 47 47 37
LR 55 55 55 55 45
LE 6 6 6 6 5
LG 11.5 11.5 11.5 11.5 12
LW 36 36 36 36 32
RH 18 18 18 18 18
WK 8 8 8 8 8
w 8 8 8 8 8
T 7 7 7 7 7
P M6 x P1 M6 x P1 M6 x P1 M6 x P1 M6 x P1
Depth: 20mm Depth: 20mm Depth: 20mm Depth: 20mm Depth: 20mm

IERPINOTE

1) Dimensions are in millimeters. Weights are in kilograms (kg) and (pounds (Ibs)).

2) Dimensions and weights of the servo motor may be revised without prior notice.

3) The boxes (1) in the model names are for optional configurations. (Please refer to section 1.2 for model

explanation.)

4) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for reference

only.
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Chapter 12 Specifications | ASDA-A2 Series

Motor Frame Size: 100mm and above Models

= e HP

KEY DETAILS

ZLBh?
Oic

T i ~— SHAFT END DETAILS
LL l LR LA
Model E113100JS E1131500S C11020JS E1132000S E11820JS E11830JS F1183001S
LC 130 130 100 130 180 180 180
Lz 9 9 9 9 13.5 13.5 13.5
LA 145 145 115 145 200 200 200
S 22 22 22 22 35 35 35
LB 110 110 95 110 114.3 114.3 114.3
LL (without brake) 147.5 167.5 199 187.5 169 202.1 202.1
LL (with brake) 183.5 202 226 216 203.1 235.3 235.1
LS 47 47 37 47 73 73 73
LR 55 55 45 55 79 79 79
LE 6 6 5 6 4 4 4
LG 11.5 11.5 12 11.5 20 20 20
LW 36 36 32 36 63 63 63
RH 18 18 18 18 30 30 30
WK 8 8 8 8 10 10 10
w 8 8 8 8 10 10 10
T 7 7 7 7 8 8 8
M6 x P1 M6 x P1 M6 x P1 M6 xP1 M12xP1.75 M12x P1.75 M12 x P1.75
P Depth: Depth: Depth: Depth: Depth: Depth: Depth:
20mm 20mm 20mm 20mm 25mm 25mm 25mm

IERPINOTE

1) Dimensions are in millimeters. Weights are in kilograms (kg) and (pounds (Ibs)).

2) Dimensions and weights of the servo motor may be revised without prior notice.

3) The boxes (1) in the model names are for optional configurations. (Please refer to section 1.2 for model
explanation.)

4) Actual measured values are in metric units. Dimensions and weights in (imperial units) are for reference
only.
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Appendix A Accessories

[ ] Power Connectors

Delta Part Number: ASDBCAPWO0000

4.%

%
Title Part No. Manufacturer
Housing C4201H00-2*2PA JOWLE
Terminal C4201TOP-2 JOWLE
Delta Part Number: ASDBCAPWO0100
]
Title Part No. Manufacturer
Housing C4201H00-2*3PA JOWLE
Terminal C4201TOP-2 JOWLE
Delta Part Number: ASD-CAPW1000
7o)
3106A-20-18S
Delta Part Number: ASD-CAPW2000
— (o)
j 3106A-24-11S
1©
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Appendix A Accessories | ASDA-A&A+ Series

Delta Part Number: ASD-ABPW0003, ASD-ABPW0005

Power Cables

%ﬁi ——
= \\\ e
ﬁ EE@)
L
Title Part No. Manufacturer
Housing C4201H00-2*2PA JOWLE
Terminal C4201TOP-2 JOWLE
L
Title Part No.
mm inch
1 ASD-ABPWO0003 3000 + 100 118+ 4
2 ASD-ABPWO0005 5000 + 100 197 +4
Delta Part Number: ASD-ABPW0103, ASD-ABPW0105
L
Title Part No. Manufacturer
Housing C4201H00-2*3PA JOWLE
Terminal C4201TOP-2 JOWLE
L
Title Part No.
mm inch
1 ASD-ABPWO0103 3000 + 100 118 +4
2 ASD-ABPWO0105 5000 + 100 197 + 4

A-2
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Appendix A Accessories | ASDA-A&A+ Series

Delta Part Number: ASD-CAPW1003, ASD-CAPW1005

(50mm)
(1.97 inch)

T S
L\
L (80 mm)
(3.15 inch) ‘
L
Title Part No. Straight
mm ‘ inch
1 ASD-CAPW1003 3106A-20-18S 3000 + 100 ‘ 118 £ 4
2 ASD-CAPW1005 3106A-20-18S 5000 + 100 ‘ 197 £ 4

Delta Part Number: ASD-CAPW1103, ASD-CAPW1105

)
Y
L (80 mm)
(3.15 inch) ‘
L
Title Part No. Straight
mm ‘ inch
1 ASD-CAPW1103 3106A-20-18S 3000 + 100 ‘ 118 +4
2 ASD-CAPW1105 3106A-20-18S 5000 + 100 197 + 4

Delta Part Number: ASD-A2PW1003, ASD-A2PW1005

(50mm)

(1.97 inch)

)
N
L2
L (80 mm)
(3.15 inch) ‘
L
Title Part No. Straight
mm ‘ inch
1 ASD-A2PW1003 3106A-20-18S 3000 + 100 118 £ 4
2 ASD-A2PW1005 3106A-20-18S 5000 + 100 ‘ 197 £ 4

Revision June, 2009



Appendix A Accessories | ASDA-A&A+ Series

Delta Part Number: ASD-A2PW1103, ASD-A2PW1105

(50mm)
(1.97 inch)

) =
Lo N7}
L (80 mm)
(3.15 inch) ‘
L
Title Part No. Straight
mm ‘ inch
1 ASD-A2PW1103 3106A-20-18S 3000 + 100 ‘ 118+ 4
2 ASD-A2PW1105 3106A-20-18S 5000 + 100 ‘ 197 £+ 4

Delta Part Number: ASD-CAPW2003, ASD-CAPW2005

(80mm)
(3.15inch)

S [
@)
) L R (100mm)
N " (3.94inch)
L
Title Part No. Straight
mm ‘ inch
1 ASD-CAPW2003 3106A-24-11S 3000 + 100 ‘ 118 +4
2 ASD-CAPW2005 3106A-24-11S 5000 + 100 ‘ 197 £+ 4
Delta Part Number: ASD-CAPW2103, ASD-CAPW2105
7\ (80mm)
_I % (3.15inch)
S L |
]
« L (100mm) |
(3.94inch) L
L
Title Part No. Straight
mm ‘ inch
1 ASD-CAPW2103 3106A-24-11S 3000 + 100 ‘ 118 £ 4
2 ASD-CAPW2105 3106A-24-11S 5000 +100 ‘ 197 + 4

A-4
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[ ] Encoder Connectors

Delta Part Number: ASD-ABEN0000

Appendix A Accessories | ASDA-A&A+ Series

5=

Part No. Manufacturer
Housing AMP (1-172161-9) AMP
MOTOR SIDE Terminal AMP (170359-3) AMP
CLAMP DELTA (34703237XX) DELTA
PLUG 3M 10120-3000PE 3M
DRIVE SIDE
SHELL 3M 10320-52A0-008 3M

Delta Part Number: ASD-CAEN1000

(]

o

Title
MOTOR SIDE
\ PLUG
DRIVE SIDE
\ SHELL

Part No. Manufacturer
3106A-20-29S -
3M 10120-3000PE 3M
3M 10320-52A0-008 3M
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[ ] Encoder Cables

Delta Part Number: ASD-ABEN0003, ASD-ABEN0005

4

[
(o)
L
Title Part No. Manufacturer
Housing AMP (1-172161-9) AMP
MOTOR SIDE Terminal AMP (170359-3) AMP
CLAMP DELTA (34703237XX) DELTA
PLUG 3M 10120-3000PE 3M
DRIVE SIDE
SHELL 3M 10320-52A0-008 3M
L
Title Part No.
mm inch
1 ASD-ABENO0003 3000 + 100 118 +4
2 ASD-ABENO0005 5000 + 100 197 £ 4

Delta Part Number: ASD-CAEN1003, ASD-CAEN1005

@)
WKk
@)
O
L
Title Part No. Manufacturer
MOTOR SIDE 3106A-20-29S -
PLUG 3M 10120-3000PE 3M
DRIVE SIDE
SHELL 3M 10320-52A0-008 3M
L
Title Part No. Straight
mm inch
1 ASD-CAEN1003 3106A-20-29S 3000 + 100 118 £+ 4
2 ASD-CAEN1005 3106A-20-29S 5000 + 100 197 £ 4
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B /O Signal Connector (CN1)

Delta Part Number: ASD-CNSC0050

Vendor P/N
10150-3000PE
10350-52A0-008

Vendor Name
3M TAIWAN LTD
3M TAIWAN LTD

[ | Terminal Block Module

Delta Part Number: ASD-BM-50A

86.8 mm

Appendix A Accessories | ASDA-A&A+ Series

0.5m

146.4 mm

[ ] RS-232 Communication Cable

Delta Part Number: ASD-CARS0003

(=

Title Part No.

ASD-CARS0003

inch
118 +4

mm
3000 £ 100
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B Communication Cable between Drive and Computer (for PC)

Delta Part Number: DOP-CAUSBAB

140030

A
Pa—HN|
p1—Hi|

V)

]'_.f_._ e

/\

CONDUCTOR INSULATOR

e

ALUMINUM

TINNED COPPER BRAID
PVC JACKET

L
Title Part No.
mm inch
1 DOP-CAUSBAB 1400 + 30 55 +1.2
B CANopen Communication Cable
Delta Part Number: TAP-CB03, TAP-CB04
L +10
8 8
- (][ O i =y -
1 1
L
Title Part No.
mm inch
1 TAP-CB03 500 + 10 19+04
2 TAP-CB04 1000+ 10 39+04
B CANopen Distribution Box
Delta Part Number: TAP-CN03
66.50[2.62]
5 ) : i
o, = s =
3 I S
M~
? 1 | =
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B Servo Drive, Servo Motor and Accessories Combinations

200W Servo Drive and 200W Low Inertia Servo Motor

ASD-A2-0221-0O

Servo Drive
Servo Motor ECMA-C106020S
Without Brake With Brake
3M 5M 3M 5M
Cable Motor Power Cable Power Cable Power Cable Power Cable
ASD-ABPWO0003 ASD-ABPWO0005 ASD-ABPWO0103 ASD-ABPWO0105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-ABENO0003 ASD-ABENO0005 ASD-ABENO0003 ASD-ABENO0005
Power Connector ASDBCAPWO0000 Power ConnectorASDBCAPWO0100
Connector

Encoder Connector ASD-ABENO000O

400W Servo Drive and 400W Low Inertia Servo Motor

ASD-A2-0421-0O

Servo Drive
Servo Motor ECMA-C106040S
ECMA-C1080407
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-ABPWO0003 ASD-ABPWO0005 ASD-ABPWO0103 ASD-ABPWO0105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-ABENO0003 ASD-ABENO0005 ASD-ABENO0003 ASD-ABENO0005
S Power Connector ASDBCAPWO0000 Power ConnectorASDBCAPW0100

Encoder Connector ASD-ABEN00OO

400W Servo Drive and 500W Medium Inertia Servo Motor

ASD-A2-0421-00

Servo Drive
Servo Motor ECMA-E113050S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
S Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000
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400W Servo Drive and 300W High Inertia Servo Motor

ASD-A2-0421-00

Servo Drive
Servo Motor ECMA-G113030S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

750W Servo Drive and 750W Low Inertia Servo Motor

ASD-A2-0721-00

Servo Drive
Servo Motor ECMA-C108070S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-ABPWO0003 ASD-ABPWO0005 ASD-ABPWO0103 ASD-ABPWO0105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-ABENO0003 ASD-ABENO0005 ASD-ABENO0003 ASD-ABENO0005
S Power Connector ASDBCAPWO0000 Power ConnectorASDBCAPWO0100

Encoder Connector ASD-ABENO000O

750W Servo Drive and 600W High Inertia Servo Motor

ASD-A2-0721-0O

Servo Drive
Servo Motor ECMA-G113060S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASD-CAEN1000

A-10
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Appendix A Accessories | ASDA-A&A+ Series

1kW Servo Drive and 1kW Low Inertia Servo Motor

ASD-A2-1021-00

Servo Drive
Servo Motor ECMA-C1101003S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

1kW Servo Drive and 1kW Medium Inertia Servo Motor

ASD-A2-1021-0O0

Servo Drive
Servo Motor ECMA-E113100S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASD-CAEN1000

1kW Servo Drive and 900W High Inertia Servo Motor

ASD-A2-1021-00

Servo Drive
Servo Motor ECMA-G113090S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW1000
Connector

Encoder Connector ASD-CAEN1000

Revision June, 2009
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1.5kW Servo Drive and 1.5kW Medium Inertia Servo Motor

Servo Drive ASD-A2-1521-0O
Servo Motor ECMA-E113150S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103 ASD-CAPW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005

Power Connector ASD-CAPW1000

Connector
Encoder Connector ASD-CAEN1000

2kW Servo Drive and 2kW Low Inertia Servo Motor

Servo Drive ASD-A2-2023-0O
Servo Motor ECMA-C110200S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-A2PW1003 ASD-A2PW1005 ASD-A2PW1103 ASD-A2PW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005

Power Connector ASD-CAPW1000

Connector
Encoder Connector ASD-CAEN1000

2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-A2-2023-0O
Servo Motor ECMA-E113200S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-A2PW1003 ASD-A2PW1005 ASD-A2PW1103 ASD-A2PW1105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005

Power Connector ASD-CAPW1000

Connector
Encoder Connector ASD-CAEN1000

A-12
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2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-A2-2023-0O
Servo Motor ECMA-E1182001S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW2003 ASD-CAPW2005 ASD-CAPW2103 ASD-CAPW2105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW2000
Connector

Encoder Connector ASD-CAEN1000

3kW Servo Drive and 3kW Medium Inertia Servo Motor

Servo Drive ASD-A2-3023-0
Servo Motor ECMA-E118300S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW2003 ASD-CAPW2005 ASD-CAPW2103 ASD-CAPW2105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW2000
Connector

Encoder Connector ASD-CAEN1000

3kW Servo Drive and 3kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-3023-00
Servo Motor ECMA-F118300S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW2003 ASD-CAPW2005 ASD-CAPW2103 ASD-CAPW2105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW2000
Connector

Encoder Connector ASD-CAEN1000

EmidnoTE IR

2)

Revision June, 2009

The boxes ([1) at the ends of the servo drive model names are for optional
configurations (Full-closed loop, CANopen and extension DI port). For the actual
model name, please refer to the ordering information of the actual purchased
product.

The boxes ([) in the servo motor model names are for optional configurations
(keyway, brake and oil seal).
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Other Accessories

Other Accessories (for ASDA-A2 series all models)

Description Delta Part Number
50Pin I/O signal connector (CN1) ASD-CNSCO0050
Terminal Block Module ASD-BM-50A
RS-232 Communication Cable ASD-CARS0003

Communication Cable between Drive and

Computer (for PC) DOP-CAUSBAB

CANopen Communication Cable TAP-CBO3/TAP-CB04
CANopen Distribution Box TAP-CNO3
Regenerative Resistor 400W 40Q BR400W040
Regenerative Resistor 1kW 20Q BR1KOW020

A-14
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Appendix B Main Functions of Servo Drive

B ASDA-A2-M Series (Communication Type)

Capable of supporting second feedback signal (CN6) (for full closed-loop control) and CANopen
communication.

Control Modes includes:

Position, Speed, Torque three kinds of control modes

1)  Position control mode: position control for the servo motor can be achieved via internal parameters set
within the servo drive or an external pulse command (please refer to section 6.2 Position Control Mode
of Chapter 6).

2)  Speed control mode: speed control for the servo motor can be achieved via internal parameters set
within the servo drive or an external analog voltage command (please refer to section 6.3 Speed
Control Mode of Chapter 6).

3) Torque control mode: torque control for the servo motor can be achieved via internal parameters set
within the servo drive or an external analog voltage command (please refer to section 6.4 Torque
Control Mode of Chapter 6).

Other standard functions:

1)  Electronic Cam (E-CAM) (please refer to section 7.10 Electronic Cam Function in Chapter 7).

2) CAPTURE (please refer to section 7.10.1 CAPTURE Function in Chapter 7).

3) COMPARE (please refer to section 7.10.2 COMPAE Function in Chapter 7).

4)  Auto Resonance Suppression (please refer to section 6.3.7 Auto Resonance Suppression in Chapter 6).
5) Homing Mode (please refer to parameter P5-04 in Chapter 8).

6) Motor Protection (please refer to parameters P1-57 and P1-58).

7)  Friction Compensation (please refer to parameters P1-62 and P1-63).

8)  S-curve Moving Filter (speed control mode (analog input)), P-curve Moving Filter (position control mode
(Pt mode and Pr mode)).

9) Notch Filter for the reduction of the vibration of the crane (please refer to parameters P1-69 and P1-70).
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Appendix B Main Functions of Servo Drive | ASDA-A2 Series

ASDA-A2-U (Internal Position Control Type)

Capable of supporting second feedback signal (CN6) (for full closed-loop control) and digital input

extension port (CN7).

Control Modes includes:

Position, Speed, Torque three kinds of control modes

1)

2)

3)

Position control mode: position control for the servo motor can be achieved via internal parameters set
within the servo drive or an external pulse command (please refer to section 6.2 Position Control Mode
of Chapter 6).

Speed control mode: speed control for the servo motor can be achieved via internal parameters set
within the servo drive or an external analog voltage command (please refer to section 6.3 Speed
Control Mode of Chapter 6).

Torque control mode: torque control for the servo motor can be achieved via internal parameters set
within the servo drive or an external analog voltage command (please refer to section 6.4 Torque
Control Mode of Chapter 6).

Other standard functions:

1)
2)
3)
4)
5)
6)
7)
8)

9)

B-2

Electronic Cam (E-CAM) (please refer to section 7.10 Electronic Cam Function in Chapter 7).
CAPTURE (please refer to section 7.10.1 CAPTURE Function in Chapter 7).

COMPARE (please refer to section 7.10.2 COMPAE Function in Chapter 7).

Auto Resonance Suppression (please refer to section 6.3.7 Auto Resonance Suppression in Chapter 6).
Homing Mode (please refer to parameter P5-04 in Chapter 8).

Motor Protection (please refer to parameters P1-57 and P1-58).

Friction Compensation (please refer to parameters P1-62 and P1-63).

S-curve Moving Filter (speed control mode (analog input)), P-curve Moving Filter (position control mode
(Pt mode and Pr mode)).

Notch Filter for the reduction of the vibration of the crane (please refer to parameters P1-69 and P1-70).
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Appendix C Molded-case Circuit Breaker, Fuse Current
and EMI Filters

[ | Molded-case Circuit Breaker and Fuse Current Recommended Value

» Caution: Please use molded-case circuit breaker and fuse which are recognized by and comply with the UL or

CSA standards.
WARNING

Model Name Breaker Fuse (Class T)
Operation Mode General General
ASD-A2-0221-00 5A 5A
ASD-A2-0421-00 10A 20A
ASD-A2-0721-0 10A 20A
ASD-A2-1021-0 15A 25A
ASD-A2-1521-0J 20A 40A
ASD-A2-2023-0 30A 60A
ASD-A2-3023-0 30A 80A

[ | AC Servo Drive - EMI Filter Cross Reference

ltem Power Servo Drive Model Recommended EMI Filter FootPrint

16DRT1W3S (1-phase) N
1 200W ASD-A2-0221-

10TDT1WA4C (3-phase) N

16DRT1W3S (1-phase) N
2 400W ASD-A2-0421-

10TDT1WA4C (3-phase) N

16DRT1W3S (1-phase) N
3 750W ASD-A2-0721-0

10TDT1WA4C (3-phase) N

16DRT1W3S (1-phase) N
4 1kW ASD-A2-1021-

10TDT1WA4C (3-phase) N

16DRT1W3S (1-phase) N
5 1.5kW ASD-A2-1521-

10TDT1WA4C (3-phase) N
6 2kwW ASD-A2-2023-1 26TDT1WA4C (3-phase) N
7 3kW ASD-A2-3023-1 26TDT1WA4C (3-phase) N

ImmPINOTE

1) The boxes (LJ) in the model names are for optional configurations. (Please refer to section 1.2 for model
explanation.)
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Appendix B Molded-case Circuit Breaker, Fuse Current and EMI Filters | ASDA-A2 Series

Installation

All electrical equipment, including AC servo drives, will generate high-frequency/low-frequency noise and will
interfere with peripheral equipment by radiation or conduction when in operation. By using an EMI filter with
correct installation, much of the interference can be eliminated. It is recommended to use Delta’s EMI filter to

have the best interference elimination performance.

We assure that it can comply with following rules when AC servo drive and EMI filter are installed and wired

according to user manual:
B  EN61000-6-4 (2001)
B EN61800-3 (2004) PDS of category C2

B EN55011+A2 (2007) Class A Group 1

General Precaution

To ensure the best interference elimination performance when using Delta’s EMI filter, please follow the
guidelines in this user manual to perform wiring and/or installation. In addition, please also observe the

following precautions:
B EMI filter and AC servo drive should be installed on the same metal plate.

B Please install AC servo drive on same footprint with EMI filter or install EMI filter as close as possible to

the AC servo drive.
B All wiring should be as short as possible.
B Metal plate should be grounded.

B The cover of EMI filter and AC servo drive or grounding should be fixed on the metal plate and the

contact area should be as large as possible.

Choose Suitable Motor Cable and Precautions

Improper installation and choice of motor cable will affect the performance of EMI filter. Be sure to observe

the following precautions when selecting motor cable.
B Use the cable with shielding (double shielding is the best).

B The shielding on both ends of the motor cable should be grounded with the minimum length and

maximum contact area.

B Remove any paint on metal saddle for good ground contact with the plate and shielding (Please refer to

Figure 1 on page B-3).

B The connection between the metal saddle and the shielding on both ends of the motor cable should be

correct and well installed. Please refer to Figure 2 on page B-3 for correct wiring method.
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Appendix B Molded-case Circuit Breaker, Fuse Current and EMI Filters | ASDA-A2 Series

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

——— the plate with grounding

Figure 1

X

>

2

5%
R

Saddle on one end

Figure 2
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Appendix B Molded-case Circuit Breaker, Fuse Current and EMI Filters | ASDA-A2 Series
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