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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:

Installation of AC servo drives and motors

Configuration and wiring

Trial run steps

Control functions and adjusting methods of AC servo drives
Parameter settings

Communication protocol

Inspection and maintenance

Troubleshooting

Application examples

B Who should use this manual

This user manual is intended for the following users:

Those who are responsible for designing.
Those who are responsible for installing or wiring.
Those who are responsible for operating or programming.

Those who are responsible for maintaining or troubleshooting.

B Important precautions

Before using the product, please read this user manual thoroughly to ensure correct

use and store this manual in a safe and handy place for quick reference whenever

necessary. Besides, please observe the following precautions:

Do not use the product in a potentially explosive environment.
Install the product in a clean and dry location free from corrosive and
inflammable gases or liquids.
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Preface ASDA-A?2

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

° Ensure that the 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.

® 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

e minor to moderate injury or serious damage to the product.

Indicates an improper action that it is not recommended to do and if doing it

may cause damage, malfunction and inability.
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AS04-A2 Preface

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.

Installation

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

Wiring

> 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.

Operation

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

> Ensure that the emergency stop equipment or device is connected and working correctly
before operating the motor that is connected to a mechanical system.

WARNING

> Do not approach or touch any rotating parts (e.g. shaft) while the motor is running.
P 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

> 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.

Revision January 2011 iii



Preface AS04-A2

Main Circuit Wiring

> 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.

WARNING

and on more than once per minute as high charging currents within the internal

% > It is not recommended to frequently power the drive on and off. Do not turn the drive off
capacitors may cause damage.

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.

[@ NOTE IR this 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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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.

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.

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

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

220V series

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

Servo drive

Servo motor

6 PIN Terminal Block (for L1c, L2c, @, 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)

6 PIN Terminal Block (for L1c, L2c, @, R, S, T) (available for 4.5kW ~ 7.5kW 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 (Multilingual version)
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AS04-A2 Chapter 1 Unpacking Check and Model Explanation

400V series

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

Servo drive

Servo motor

3 PIN Terminal Block (for R, S, T) (available for 750W ~ 1.5kW models)

3 PIN Terminal Block (for DC24V, DCOV, ©) (available for 750W ~ 1.5kW models)
Terminal Block (for DC24V, DCOV, R, S, T) (available for 2kW ~ 7.5kW 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 (Multilingual version)

Part Il : Optional parts (Refer to Appendix A)

(M) 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 ground terminal of the servo drive.

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

3) CNT1 Connector: 50 PIN Connector (3M type analog product)

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

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

(6) CN4 Connector: 4 PIN Connector (USB Type B product)

(7) CN6 Connector: RJ45 Connector for high-speed communication (CANopen)
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Chapter 1 Unpacking Check and Model Explanation

AS04-A2

1.2 Model Explanation

1.2.1 Nameplate Information
ASDA-A2 Series Servo Drive

® Nameplate Explanation

m  Serial Number Explanation

ECMA Series Servo Motor

®m Nameplate Explanation

® Serial Number Explanation

Revision January 2011
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Chapter 1 Unpacking Check and Model Explanation

1.2.2 Model Name Explanation
ASDA-A2 Series Servo Drive

Model Type

Type Full-Close Control

M

U
F
L

PN OTE

Yes
Yes
Yes

Yes

CANopen

Yes
No
No
No

DMCNET

No
No
Yes
No

Extension Port for
Digital Input

No
Yes
No
No

15kW models will be available soon. The models above 15kW are in the process of

development.

1-4
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Chapter 1 Unpacking Check and Model Explanation ASDA-A?2

ECMA Series Servo Motor

ImmpNOTE

15kW models will be available soon. The models above 15kW are in the process of
development.
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ASD4-A2 Chapter 1 Unpacking Check and Model Explanation

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)

1.3.1 220V Series

Power Servo Drive Servo Motor
100W ASD-A2-0121-00 ECMA-C10401CS (S=8mm)
200w ASD-A2-0221-00 ECMA-C10602S (S=14mm)

ECMA-C106040S (S=14mm)
ECMA-C1080407 (7=14mm)

400w ASD-A2-0421-0 ECMA-E113050S (S=22mm)
ECMA-G113030S (S=22mm)
ECMA-C108070S (S=19mm)
750W ASD-A2-0721-0 ECMA-G113060S (S=22mm)
ECMA-C110100S (S=22mm)
1000W ASD-A2-1021-00 ECMA-E113100S (S=22mm)
ECMA-G113090S (S=22mm)
1500W ASD-A2-1521-00 ECMA-E113150S (S=22mm)
ECMA-C110200S (S=22mm)
2000W ASD-A2-2023-00 ECMA-E113200S (S=22mm)
ECMA-E118200S (S=35mm)
ECMA-E118300S (S=35mm)
3000W ASD-A2-3023-0 ECMA-F118300S (S=35mm)
4500W ASD-A2-4523-0] ECMA-F118450S (S=35mm)
5500W ASD-A2-5523-0 ECMA-F1185503 (3=42mm)
7500W ASD-A2-7523-[] ECMA-F1187503 (3=42mm)

ImmpNOTE

1) The boxes () at the ends of the servo drive model names are for optional configurations (Full-
close control, CANopen, DMCNET and extension port for digital input). For the actual model
name, please refer to the ordering information of the actual purchased product.

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

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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Chapter 1 Unpacking Check and Model Explanation ASDA-A?2

1.3.2 400V Series

Power Servo Drive Servo Motor
750W ASD-A2-0743-0 ECMA-J108070S (S=19mm)
1000W ASD-A2-1043-00 ECMA-K113100S (S=22mm)
1500W ASD-A2-1543-0O0 ECMA-K113150S (5=22mm)
2000W ASD-A2-2043-00 ECMA-K113200S (5=22mm)
3000W ASD-A2-3043-0 ECMA-L118300S (S=35mm)
4500W ASD-A2-4543-0 ECMA-L118451S (S=35mm)
5500W ASD-A2-5543-00 ECMA-L1185503 (3=42mm)
*7500W ASD-A2-7543-0 ECMA-L1187503 (3=42mm)

*7.5kW models will be available soon.

=N OTE

1) The boxes () at the ends of the servo drive model names are for optional configurations (Full-
close control, CANopen, DMCNET and extension port for digital input). For the actual model
name, please refer to the ordering information of the actual purchased product.

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

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.

The servo drives shown in the above two tables 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”.
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1.4 Servo Drive Features

1.4.1 220V Series
220V Series - Front View
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220V Series - Top View
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220V Series - Bottom View
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1.4.2 400V Series
400V Series - Front View
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400V Series - Top View
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400V Series - Bottom View
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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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AS04-A2 Chapter 2 Installation and Storage

2.3 Installation Conditions

Operating Temperature

ASDA-A2 Series Servo Drive : 0°'Cto 55°C 32°Fto 131°F)

ECMA Series Servo Motor 0°Cto 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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Chapter 2 Installation and Storage AS04-A2

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.

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”.
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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

750W ~ 1.5kW models: 2kW ~ 5.5kW models:

ImmpNOTE

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

750W ~ 1.5kW models:

ImmpNOTE

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.

2-5
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2kW ~ 5.5kW models:

ImmpNOTE

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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Chapter 2 Installation and Storage

AS04-A2

2.5 Circuit Interrupter and Fuse Current Recommended Value

> Caution: Please use circuit interrupter and fuse which are recognized by and comply with
the UL or CSA standavrds.

WARNING

220V Series

Servo Drive Model

Recommended Breaker

Recommended Fuse (Class T)

Operation Mode General General
ASD-A2-0121-00 5A 5A
ASD-A2-0221-1 5A 5A
ASD-A2-0421-00 10A 10A
ASD-A2-0721-00 10A 20A
ASD-A2-1021-00 15A 25A
ASD-A2-1521-00 20A 40A
ASD-A2-2023-0 30A 50A
ASD-A2-3023-0J 30A 70A
ASD-A2-4523-1 70A 140A
ASD-A2-5523-J 75A 150A
ASD-A2-7523-00 95A 175A
400V Series
Servo Drive Model Recommended Breaker Recommended Fuse (Class T)
Operation Mode General General
ASD-A2-0743-00 10A 20A
ASD-A2-1043-0 15A 25A
ASD-A2-1543-00 20A 40A
ASD-A2-2043-1 30A 50A
ASD-A2-3043-0 30A 70A
ASD-A2-4543-0 70A 140A
ASD-A2-5543-1 75A 150A
ASD-A2-7543-0 95A 175A

ImmpNOTE

When using a GFCI (Ground Fault Circuit Interrupter), select a current sensor with sensitivity of
equal to or more than 200mA, and not less than 0.1-second detection time to avoid nuisance

tripping.
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Chapter 2 Installation and Storage

2.6 EMI Filter Selection

AC Servo Drive - EMI Filter Cross Reference

220V Series
ltem Power Servo Drive Model Recommended EMI Filter FootPrint
1 100W ASD-A2-0121-00 08TDT1W4S N
2 200W ASD-A2-0221-00 08TDT1W4S N
3 400W ASD-A2-0421-00 08TDT1W4S N
4 750W ASD-A2-0721-00 11TDTT1W4S N
5 1000W ASD-A2-1021-00 11TDT1W4S N
6 1500W ASD-A2-1521-00 11TDTT1W4S N
7 2000W ASD-A2-2023-0 20TDT1W4D N
8 3000W ASD-A2-3023-00 20TDT1W4D N
9 4500W ASD-A2-4523-00 20TDT1W4D N
10 5500w ASD-A2-5523-00 RFO75M43BA Y
11 7500W ASD-A2-7523-00 RFO75M43BA Y
400V Series
ltem Power Servo Drive Model Recommended EMI Filter FootPrint
1 750W ASD-A2-0743-0 11TDT1W4S N
2 1000W ASD-A2-1043-0O0 11TDT1W4S N
3 1500W ASD-A2-1543-0 11TDT1W4S N
4 2000W ASD-A2-2043-00 20TDT1W4D N
5 3000W ASD-A2-3043-0O0 20TDT1W4D N
6 4500W ASD-A2-4543-00 20TDT1W4D N
7 5500W ASD-A2-5543-00 RFO75M43BA Y
8 7500W ASD-A2-7543-00 RFO75M43BA Y

ImmpNOTE

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

Delta Part Number: 08TDT1W4S

A
194.042.0 M5X0.8{4X)
o S| e C*?’-h—i\—
MNR4.0
o R 1015 AWG18 BLUE SR’
o 2 . . 1015 AWG1A BLACK \;),,
2 & ; - 1015 AWGIE BROWN \Q); @
9 Q . 1015 AWGIE G/Y -
L (=) G Q)
& 2004£10.0
=> sfia)
o ° _l R2.5
g
40.0+2.0 i
172.0£1.0 MEX0.8(4%)
‘-ﬁ E8.0(4x)
o
] [ E
f— — ] =1
R e o —
G
172.0£1.0 UNIT: mm
Delta Part Number: 11TDT1W4S
A
220.0£2.0
o F
200.02£10.0
AN
S; E R 1015 AWG1E ELLJR,
H H g WA —— O
3 S 4015 AICTE BROWY
.5-:"11 % T g— WG‘IBE_I.. @
= | o [t} [ Ted’
O\\ o]
D
450420 E . :
198.0%1.0 W4XO. 7(5X)

UNIT: mm
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Delta Part Number: 20TDT1W4D

A
237.0+£2.0

M5X0.8(4X) 10.0

1015 AWG14 BLUE

:@R L1
1015 AWG14 BLACK ® S?Lz
1015 AWG14 BROWN O /L3 @

125.0£2.0
100.0+£1.0

EER

. 5 1015 AWG14 G Y @
ZOO+WOO
o o ol
C
40.0£2.0 B
215.0+£1.0
UNIT: mm
e 98.0(4X)
-+
Q
& © © -
i
215.0+1.0
Delta Part Number: RFO75M43BA
60.0 125.0
(2.36) (4.92)
30.0 85.0
(1.18) (3.35)
o i w &
= o
S S8 3%
B &g &4 2
© O
5 3295
15.0 5.5
(0.52) (0.22)
30.0
(1.18)
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2.7 Regenerative Resistors

m Built-in Regenerative Resistor

When the output torque of servo motor in reverse direction of motor rotation speed, it
indicates that regenerative power has returned from the load to the servo drive. This
power will be transmitted into the capacitance of the DC Bus and result in rising voltage.
When the voltage rises too high, the servo system need to dissipate the extra energy by
using a regenerative resistor. The ASDA-A2 series servo drive provides a built-in
regenerative resistor which is equipped as standard (400W~5.5kW models only). Users

can also connect an 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.

220V Series

Specifications of Built-in Regenerative Resistors

Resistance . Regenerative Power .
Servo Drive (Ohm) Cig;?;tx]émitt) pro%essed. by built-in M'Qé sjoi‘_l,lt(;vr\:?sle
(kW) (Parameter P1-53) regenerative resistor (Ohm)
P1-52) (Watt) *'
0.1 - - - 30
0.2 - - - 30
0.4 - - - 30
0.75 40 60 30 20
1.0 40 60 30 20
1.5 40 60 30 20
2.0 20 100 50 10
3.0 20 100 50 10
4.5 20 100 50 10
5.5 - - - 8
7.5 - - - 8
400V Series
Specifications of Built-in Regenerative Resistors
seooivetw (RSN iy | nebane o

0.75 80 100 60

1.0 80 100 60

1.5 80 100 40

2.0 - - 40

3.0 - - 30

4.5 - - 20

5.5 - - 20

7.5 - - 15
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When the regenerative power exceeds the processing capacity of the servo drive, install
an external regenerative resistor. Please pay close attention to the following notes when
using a regenerative resistor.

1. Make sure the settings of resistance (parameter P1-52) and capacity (parameter P1-53)
are set correctly.

2. When installing an external regenerative resistor, make sure that its resistance value
is the same as the resistance of the 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
complies with the specifications listed in the table above.

3. In general, when the amount of regenerative power (average value) that can be
processed is used at or below the rated load ratio, the resistance temperature will
increase to 120°C or higher (when the regeneration occurs continuously). For safety
reasons, forced air cooling is a good way to reduce the temperature of the
regenerative resistors. We also recommend using regenerative resistors with thermal
switches. As for the load characteristics of the regenerative resistors, please check
with the manufacturer.

m External Regenerative Resistor

When using an external regenerative resistor, connect it to P® and C, and make sure the
circuit between P® and D is open. We recommend using external regenerative resistors
with resistance values that follow the table above (Specifications of Built-in Regenerative
Resistors). 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.
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220V Series
Regenerative power Max.t_
Servo Drive Rotor Inertia | from empty load regenerative
(kW) Servo Motor 1y (. 10%g.m?) | 3000r/min to stop Eo | __ POWer of
9- Goule) capacitance Ec
(joule)
0.1 ECMA-C104020 0.037 0.18 3
0.2 | ECMA-C10602001 0.177 0.87 4
ECMA-C106040 0.277 1.37
Inertia ECMA-C108041 0.68 3.36
0.75 | ECMA-C1080701O 1.13 5.59 14
1.0 | ECMA-C11010000O 2.65 13.1 18
2.0 | ECMA-C11020000O 4.45 22.0 21
0.4 | ECMA-E1130500 8.17 40.40 8
1.0 | ECMA-ET1310000 8.41 41.59 18
Medium| 1.5 | ECMA-ET131500 11.18 55.28 18
Inertia 20 ECMA-E1132000 14.59 72.15 51
' ECMA-E1182000 34.68 171.50
3.0 | ECMA-F1183000 54.95 217.73 28
3.0 | ECMA-F11830010 54.95 217.73 28
M‘:Idi“hm' 4.5 | ECMA-F1184500 77.75 384.47 25
|
Inemia | 5.5 | ECMAF1185500 99.78 493.40 27
7.5 | ECMA-F1187500 142.7 705.66 93
_ 0.4 | ECMA-G1130300 8.17 40.40 8
Iré?t?a 0.75 | ECMA-G11306000 8.41 41.59 14
1.0 | ECMA-G11309001 11.18 55.29 18
Eo =) x wr?/182 (joule) , Wr : r/min
400V Series
Regenerative power Max.t.
Servo Drive Rotor Inertia from empty load regenerative
(kW) Servo Motor | ' 4 i m?) | 3000r/min to stop Eo| __ POWer of
9- Goule) capacitance Ec
(joule)
Low 1 5.75 | ECMAJ108070000 1.13 5.59 42.43
Inertia
1.0 | ECMA-K1131000O 8.41 18.48 51.17
'\fed'”.m 1.5 | ECMA-K113150001 11.18 24.57 57.41
nertia
2.0 | ECMA-K1132000O 14.59 18.04 34.94
3.0 | ECMA-L1183000 54.95 67.93 42.43
Mif.““hm' 4.5 | ECMA-L1184500 77.75 96.12 51.17
|
inertia | 5.5 | ECMA-LT18550000 99.78 123.35 57.41
7.5 | ECMA-L1187500 142.7 176.41 62.40
Eo =) 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) x EO 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)x EO - Ec) / T. The calculating procedure is as follows:

Step Procedure Equation and Setting Method
Set the capacity of
1 regenerative resistor to the Change the value of P1-53 to maximum
maximum
2 Set the operation cycle T Input by the users

Input by the users or read via PO-02 Drive State

3 Set motor speed Wr Display

Input by the users or read via P0-02 Drive State

4 Set load/motor inertia ratio N :
Display

Calculate the max.

— 2
> regenerative power Eo Eo =Jx wr/182
Set the regenerative power Ec
6 that can be absorbed Refer to the table above
v Calculate the required 2% (N+1)x Eo—Ec) /T

regenerative power capacity

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 =2 x ((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 nhot 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, ALOO5 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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A

Motor Rotation Speed

\4

N External Load Torque

1 _ 1 /
N . 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 runs without load (times/min)
and uses a built-in regenerative resistor

Motor Capacity 600W 750W 900W 1.0kW 1.5kW 2.0kW 2.0kW 3.0kW 4.5kW 5.5kW|7.5kW

06 07 09 10 15 20 20 30 45 55 75
Servo Motor

83
ECMALIOC - 312 - 137 (F100)
ECMALILIE - - - 42 32 24 10 11 - - -

(F130) (F180)
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Allowable frequency when the servo motor runs without load (times/min)
and uses a built-in regenerative resistor

Motor Capacity 600W 750W

Servo Motor 06

ECMALIOIF
ECMALIOIG
ECMALIL])

42

900W 1.0kw 1.5kw

07 09 10 15

- 31

2.0kw 2.0kw 3.0kw

20 20 30

11

4.5kW/|5.5kW

45 55

8

7.5kw
75

ECMALILIK
ECMALIOIL

- - 162 | 122

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.

All ble f _ Allowable frequency when servo motor run without load Rated speed Y times
owablelrequency = 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
Motor Capacity ECMALICIC
400W  400W
R T 100W  200W (F60) (F80) 750W | 1.0kw | 2.0kW
Regenerative Resistor
BR400W040 (400W 40Q) - 8608 3506 2110 925 562
BR1KOW020 (1kW 20Q) - 8765 5274 2312 1406
Motor Capacity ECMALICIE
2.0kw 2.0kw
Receririerdad 0.5kW TkW 1.5kw (F130) (F180) 3.0kW
Regenerative Resistor
Spec|f|cat|ons 05 1.0 15 20 20 30
BR400W040 (400W 40Q) 291 283 213 163 68
BR1KOW020 (1kW 20Q) 729 708 533 408 171
BR1K5WO005 (3kw 100Q) - - - 331
Motor Capacity ECMALICIF
3.0KW 4.5KW 5.5KW 7.5kW
Recommended
Regenerative Resistor 30 45 55 75
Specifications
BR1K5WO0O05 (3kW 10Q) 331 234 182 127

2-18
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Allowable frequency when the servo motor run without load (times/min)

and uses external regenerative resistor

Motor Capacity ECMALILCIG
0.3kW 0.6kW 0.9kW
Recommended
Regenerative Resistor 03 06 09
Specifications
BR400W040 (400W 40Q) 292 283 213
BR1KOWO020 (1kW 20Q) 729 708 533
Motor Capacity ECMALILCIK
1.0kW 1.5kW 2.0kwW
Recommended
Regenerative Resistor 10 15 20
Specifications
BR400W040 (400W 40Q) 488 665
Motor Capacity ECMAOICIL
3.0KW 4.5KW 5.5KW 7.5kW
Recommended
Regenerative Resistor 30 45 55 75
Specifications
BR400W040 (400W 40Q) 177
BRTKOWO020 (1kW 20Q) 312 243 170

When the regenerative resistor capacity is not enough, the users can connect to multiple

the same capacity regenerative resistors in parallel to increase it.
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Dimensions

Delta Part Number : BR400WO040 (400W 40Q)

L1 L2 H D w MAX. WEIGHT(g)
265 250 30 5.3 60 930
L242
?7.1
4.1 g
311 )
= g
< —
RING TERMINAL

| 150+2 |

L1£2
Delta Part Number : BRTKOWO020 (T1kW 20Q)
L1 L2 H D W MAX. WEIGHT(g)
400 385 50 5.3 100 2800
L2£2
0
(@)
+H
= [fg]
To
i
[0 ]
| C
?
TERMINAL: 2tX125X06.3
LQ
(@)
il L1+2
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Chapter 3 Connections and Wiring

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

signals and gives typical examples of wiring diagrams.
3.1 Connections - PP{N\ETI{CS

3.1.1 Connecting to Peripheral Devices

Figure 3.1 Configuration
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AS04-A2

3.1.2 Servo Drive Connectors and Terminals

Terminal
Description

Terminal
Identification

Control circuit
Lic, L2c

Notes

Used to connect single-phase AC control circuit

terminal power depending on connecting servo drive model.
Main circuit Used to connect three-phase AC main circuit power
R,S, T . . . .
terminal depending on connecting servo drive model.
Used to connect servo motor
Terminal . .
Symbol Wire Color Description
U Red .
U, VvV, w Servo motor Connecting to three-
@ output Vv White phase motor main
FG (&) W Black circuit cable.
Connecting to
FG(@) Green ground terminal (@)

Regenerative

P®, D, C, @ resistor terminal
or braking unit

@ two places Ground terminal
1/0 connector

CNI (Optional Part)
Encoder

CN2 connector

(Optional Part)

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

Connect braking unit to P® and
©, and ensure an open circuit
between P® and D, and P® and

C.
External braking (N terminal is built in Lic, L2c, ©,
unit and R, S, T.)

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

© : Connecting to (-) terminal of
V_BUS voltage.

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

Used to connect external controllers. Please refer to
section 3.3 for details.

Used to connect encoder of servo motor. Please
refer to section 3.4 for details.

Terminal

Symbol Wire Color Pin No.
T+ Blue
T- Blue/Black 4
Reserved - -
Reserved - -
+5V Red & Red/White 14,16
GND Blallgclijl\jvﬁite 13,15

3-2
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Terminal
Identification

Terminal
Description

Communication

Notes

Used for RS-485 or RS-232 communication

connector
CN3 . connection. Please refer to section 3.5 for details.
(Optional Part)
USB connector
(Type B) Used to connect personal computer (PC or
CN4 ) notebook). Please refer to section 3.6 for details.
(Optional Part)
Position feedback
signal connector  Used to connect to linear scale or encoder to
CN5 (for full-closed constitute a full-closed loop. Please refer to section
loop) 3.7 for details.
(Optional Part)
CANopen
communication RJ45 connector, used for CANopen communication.
CN6 port Please refer to section 3.8 for details.
(Optional Part)
Extension digital q ion digital | Pl
CN7 input terminal Used to connect to extension digital inputs. Please
. refer to section 3.9 for details.
(Optional Part)
Reserved
CN8 connector Reserved
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, Lic,
L2c, U, V, & W) is correct.

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

eliminate electrical noise and interference.

3. As aresidual hazardous voltage may remain inside the drive, please do not

immediately touch any of the "power" terminals (R, S, T, Lic, 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).

4. 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).

5. 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

Revision January 2011

3-3



Chapter 3 Connections and Wiring AS04-A2

attenuation. For the encoder cable specification, please use AWG26 wire size and
the Metal braided shield twisted-pair cable which meets the UL2464 specification.

6. When using CANopen communication, please use the shielded twisted-pair cables

to ensure the communication quality.

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

(terminal marked @) of the servo drive.

8. 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)

9
'"?9?} MCCB
. . Power Power
Noise Filter
o Off MC — ALRM_RY
= o—m m—gl_%—ﬂ_o—
MC SUP
U
\/
W
i R Servo Drive S l
| s
T
CN1
S DO5+(28) DC24v
L1C ALRM_RY T
L2C D05-(27)T
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Figure 3.3 Three-Phase Power Supply Connection (for all models)

ALRM_RY T

N4
-9 mces
. . Power Power
Noise Filter
on Off MC — ALRM_RY
= IP—E j—o_l_ 0| o—
MC SUP
uO
vO
w(Q)
— R Servo Drive @ l
_| s
4| T
CN1
© DO5+(28)
DC24V
DCOV D05-(27)T
DC24V
Power
Supply
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3.1.4 Motor Power Cable Connector Specifications

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

Terminal

Motor Model Name U, V, W/ Electromagnetic Brake Connector .
Identification

ECMA-C104010S (100W)
ECMA-C10602[3S (200W) @

T

TR
—~—

ECMA-C10604L1S (400W) 113 A
ECMA-C1080417 (400W) H'E[d
ECMA-C10807LIS (750W)

HOUSING: JOWLE (C4201HO0-2*2PA)
ECMA-C1040103S (100W) a
ECMA-C10602C3S (200W)
ECMA-C1060401S (400W) I ]
ECMA-C10804017 (400W) Iy 5
ECMA-C10807CIS (750W)
*O : with brake

HOUSING : JOWLE (C4201H00-2*3PA)
ECMA-G113030IS (300W)
ECMA-E1130501S (500W)
ECMA-G1130603S (600W)
ECMA-G1130903S (900W)
ECMA-C11010CIS (1000W) C
ECMA-E113100IS (1000W)
ECMA-E11315LIS (1500W)
ECMA-C11020CJS (2000W)
ECMA-E113200S (2000W)

3106A-20-18S
ECMA-E1182001S (2000W) :_—\
ECMA-E118300IS (3000W) /}.‘\ B \
ECMA-F1183001S (3000W) |f|(|f (S 9);?.\., Wi D
ECMA-F118450S (4500W) Ay ﬁé g/
ECMA-F11855013 (5500W) \\& }//
3106A—24-118
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Terminal

Motor Model Name U, V, W/ Electromagnetic Brake Connector .
Identification

ECMA-F1185503 (5500W)
ECMA-F1187503 (7500W)

Terminal
Identification

Motor Model Name

ECMA-F2185503(5500W)

ECMA-F21875013(7500W) F
Terminal u V W CASE GROUND BRAKE1 BRAKE?2
Identification (Red) (White) (Black) (Green) (Yellow) (Blue)
A 1 2 3 4
B 1 2 4 5 3 6
C F I B E G
D D F G A
E A C D
Vel BRAKET BRAKE2
Identification
F A B

immidNOTE

1) The coil of brake has no polarity. The names of terminal identification are BRAKE1 (Yellow)
and BRAKE?2 (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-C104010S (100W)
ECMA-C1060201S (200W)
ECMA-C10604[3S (400W)
ECMA-C1080407 (400W)
ECMA-C1080703S (750W)

ECMA-G113030S (300W)

ECMA-E113050S (500W)

ECMA-G11306L1S (600W)

ECMA-G113090S (900W)

ECMA-C110100S (1000W)
ECMA-E113100S (1000W)
ECMA-E113150S (1500W)
ECMA-C1102003S (2000W)
ECMA-E113200S (2000W)
ECMA-E118200CS (2000W)
ECMA-E118300S (3000W)
ECMA-F118300IS (3000W)
ECMA-F118450S (4500W)
ECMA-F1185503 (5500W)

ECMA- F11875013 (7500W)

Encoder Connector

=

[EEE]
IBEIE
]

1) -

=

HOUSING : AMP (1-172161-9)

3106A-20-29S

Terminal
Identification

Terminal
Identification

1
A (Blue/
(Blue) Black)

B A B

T- | Reserved Reserved

Reserved Reserved

DC+5V

7
(Red &

BRAID

C SHELD

8
(Black & 9

Red/White) Black/White)

S

R L

3-8
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Chapter 3 Connections and Wiring

3.1.6 Cable Specifications for Servo Drive

Power Cable

Servo Drive and Servo Motor

Power Cable - Wire Gauge AWG (mm?)

Lic, L2c R,S, T u,V, W P®, C

ASD-A2-0121-00 | ECMA-C104013S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ASD-A2-0221-00 | ECMA-C106020S | 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-C106040S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)

ASD-A2-0421-0] ECMA-C1080407 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-E1130500S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWGI18) 2.1 (AWG14)

ECMA-G113030S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)

ASD-A2-0721-01 ECMA-C1080701S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ECMA-G113060S | 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-G113090S | 1.3 (AWG16) 2.1 (AWG14) 1.3 (AWG16) 2.1 (AWG14)

ASD-A2-1521-00 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-A2-2023-00 ECMA-E1132003S 1.3 (AWG16) 2.1 (AWG14) 2.1 (AWG14) 2.1 (AWG14)
ECMA-E1182000S 1.3 (AWG16) 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)

ASD-A2-3023.0 ECMA-E1183000S 1.3 (AWG16) 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)
ECMA-F11830JS 1.3 (AWG16) 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)

ASD-A2-4523-0 | ECMA-F118451S 1.3 (AWG16) 3.3 (AWG12) | 8.4 (AWGS8) @ 3.3 (AWG12)
ASD-A2-5523-00 ECMA-F1185503 1.3 (AWG16) 3.3 (AWG12) 13.3 (AWG6) 3.3 (AWG12)
ASD-A2-7523-00 ECMA-F1187503 1.3 (AWG16) 5.3 (AWG10) 13.3 (AWG6) @ 3.3 (AWG12)
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AS04-A2

Encoder Cable

Encoder Cable - Wire Gauge AWG (mm?)

Servo Drive
Wire Size Wire Size Wire Size Wire Size
ASD-A2-0121-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-0221-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-0421-0  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-A2-1021-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-1521-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-2023-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-3023-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-4523-00 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-5523-00 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-7523-00 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)

ImmgNOTE

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) In order to prevent fire hazard and accidents, please form the wiring by following the

cable specifications outlined above.

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).

3-10
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3.2 Connections - FIOVEIGTXS

3.2.1 Connecting to Peripheral Devices

Figure 3.4 Configuration
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AS04-A2

3.2.2 Servo Drive Connectors and Terminals

Terminal Terminal
e — Notes
Identification Description
Control circuit Used to connect single-phase AC control circuit
DC24V, DCOV o rminal power depending on connecting servo drive model.
Main circuit Used to connect three-phase AC main circuit power
R,S, T . ) | :
terminal depending on connecting servo drive model.
Used to connect servo motor
Terminal . .
Symbol Wire Color Description
U Red .
U Vv,w Servo motor Connecting to three-
@ output Vv White phase motor main
FG (&) W Black circuit cable.
Connecting to
FG(@) Green ground terminal (@)

Regenerative

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

Connect braking unit to P® and
©, and ensure an open circuit

© resistor terminal
P®, D, C, or braking unit between P® and D, and P® and
C.
External braking (N terminal is built in Lic, L2c, ©,
unit and R, S, T.)
P® : Connecting to (+) terminal of
V_BUS voltage.
© : Connecting to (-) terminal of
V_BUS voltage.
. Used to connect grounding wire of power supply
@ two places Ground terminal and servo motor.
1/0 connector Used to connect external controllers. Please refer to
CNI (Optional Part) section 3.3 for details.
Used to connect encoder of servo motor. Please
refer to section 3.4 for details.
Terminal Wire Color Pin No.
Symbol
Encoder T+ Blue 5
CN2 connector T- Blue/Black 4
(Optional Part) Reserved - -
Reserved - -
+5V Red & Red/White 14,16
Black &
GND Black/White 13,15
3-12 Revision January 2011
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Chapter 3 Connections and Wiring

Terminal

Identification

Terminal
Description

Communication

Notes

Used for RS-485 or RS-232 communication

connector
CN3 . connection. Please refer to section 3.5 for details.
(Optional Part)
USB connector
(Type B) Used to connect personal computer (PC or
CN4 ) notebook). Please refer to section 3.6 for details.
(Optional Part)
Position feedback
signal connector  Used to connect to linear scale or encoder to
CN5 (for full-closed constitute a full-closed loop. Please refer to section
loop) 3.7 for details.
(Optional Part)
CANopen
communication RJ45 connector, used for CANopen communication.
CN6 port Please refer to section 3.8 for details.
(Optional Part)
Extension digital Used ion digital i Pl
CN7 input terminal sed to connect to extension digital inputs. Please
. refer to section 3.9 for details.
(Optional Part)
Reserved
CN8 connector Reserved
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, DC24V &
DCO0V) is correct.

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

eliminate electrical noise and interference.

3. As aresidual hazardous voltage may remain inside the drive, please do not
immediately touch any of the "power" terminals (R, S, T, DC24V & DCOV) 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).

4. 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).

5. 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
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(65.62ft.), the wire gauge should be doubled in order to lessen any signal
attenuation. For the encoder cable specification, please use AWG26 wire size and

the Metal braided shield twisted-pair cable which meets the UL2464 specification.

6. When using CANopen communication, please use the shielded twisted-pair cables

to ensure the communication quality.

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

(terminal marked @) of the servo drive.

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

3.2.3 Wiring Methods

For 400V series servo drives from 750W to 7.5kW the input power can be three-phase
only. Single -phase connections are for 200V series servo drives 1.5kW and below only.
In the wiring diagram figures 3.5:

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 3.5 Three-Phase Power Supply Connection (for all models)

13
“?9?‘)@ MCCB . .
Noise Filter ower ower
S off MC — ALRM_RY
- 5 }ﬁ_(’_'_ e
MC SUP
— R Servo Drive
_| S
_| T
CN1
© DO5+(28)
DC24V ALRM_RY —‘7
bCov DO5-(27)T
DC24V
Power
Supply
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3.2.4 Motor Power Cable Connector Specifications

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

Terminal

Motor Model Name U, V, W/ Electromagnetic Brake Connector .
Identification

@] - !
ECMA-J1080703S (750W) [1]3] = A
u’ﬁd %

HOUSING: JOWLE (C4201HO00-2*2PA)

q %

B
*[ : with brake j %

HOUSING : JOWLE (C4201H00-2*3PA)

T

ECMA-J108070S (750W)

L]

ECMA-K113100S (1000W)

ECMA-K113150IS (1500W) C
ECMA-K113200S (2000W)
ECMA-L118300S (3000W)
ECMA-L118450S (4500W) D

ECMA-L1185503 (5500W)
ECMA-L1187503 (7500W)

31064—-24-118
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Terminal

Motor Model Name U, V, W/ Electromagnetic Brake Connector .
Identification

ECMA-F1185503 (5500W)

E
ECMA-F118753 (7500W)
ECMA-F21855013(5500W) -
ECMA-F218753(7500W)
Terminal U V W CASE GROUND BRAKET BRAKE?2
Identification (Red) (White) (Black) (Green) (Yellow) (Blue)
A 1 2 3 4
B 1 2 4 5 3
C F | B E G
D D F G A
E A C D -
Terminal BRAKE] BRAKE2
Identification
F A B

ImmpNOTE

1) The coil of brake has no polarity. The names of terminal identification are BRAKE1 (Yellow)
and BRAKE?2 (Blue).

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

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

Terminal
Motor Model Name Encoder Connector .
Identification
|BIEIZ]]
ECMA-J1080703S (750W) ] @@J I A
| [Zla1]] ]
= ——
HOUSING : AMP (1-172161-9)
ECMA-K113100S (1000W)
ECMA-K113150S (1500W)
ECMA-K113200S (2000W)
ECMA-L118300S (3000W) B
ECMA-L118450S (4500W)
ECMA-L1185503 (5500W)
ECMA-L118753 (7500W)
3106A-20-298
Terminal BRAID
Identification T+ T- Reserved Reserved | Reserved Reserved DC+5V GND SHELD
4 7 8
1
A (Blue) (Blue/ - - - - (Red & (Black & 9
Black) Red/White) Black/White)
B A B - - - - S R L
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AS04-A2

3.2.6 Cable Specifications for Servo Drive

Power Cable

Servo Drive and Servo Motor

Power Cable - Wire Gauge AWG (mm?)

DC24V, DCOV R,S, T u,Vv,w P®, C
ASD-A2-0743-00| ECMA-J108071S 1.3 (AWG16) 2.1 (AWG14) 0.82 (AWG18) 2.1 (AWG14)
ASD-A2-1043-00 | ECMA-K113100S 1.3 (AWG16) | 2.1 (AWG14) 1.3 (AWG16) 2.1 (AWG14)
ASD-A2-1543-00 ECMA-K113150S 1.3 (AWG16) | 2.1 (AWG14) 1.3 (AWG16) 2.1 (AWG14)
ASD-A2-2043-00 ECMA-K113200S 1.3 (AWG16) | 2.1 (AWG14) 2.1 (AWG14) 2.1 (AWG14)
ASD-A2-3043-00 ECMA-L1183000S 1.3 (AWG16) | 2.1 (AWG14) 3.3 (AWG12) 2.1 (AWG14)
ASD-A2-4543-00 ECMA-L118450S 1.3 (AWG16) | 3.3 (AWG12) 8.4 (AWG8) 3.3 (AWGI12)
ASD-A2-5543-00 ECMA-L1185503 1.3 (AWG16) | 3.3 (AWG12) 13.3 (AWG6) 3.3 (AWGI12)
ASD-A2-7543-00 | ECMA-L1187503 1.3 (AWG16) 5.3 (AWG10) | 13.3 (AWG6) 3.3 (AWG12)
Encoder Cable
S i Encoder Cable - Wire Gauge AWG (mm?)
Wire Size Wire Size Wire Size Wire Size
ASD-A2-0743-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-1043-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-1543-0  0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-2043-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-3043-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-4543-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-5543-0 0.13 (AWG26) 10 core (4 pair) UL2464 3m (9.84ft.)
ASD-A2-7543-00 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) In order to prevent fire hazard and accidents, please form the wiring by following the

cable specifications outlined above.

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 (OJ) in the servo motor model names are for optional configurations (keyway,

brake and oil sea).
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3.3 Basic Wiring

3.3.1 PPANVEIIGS

Figure 3.6 Basic Wiring Schematic of 400W and below models

(Without built-in regenerative resistor)

Power
100W ~ 400W 1-phase/3-phase 200 ~ 230V

~ Connect to external
regenerative resistor

Servo Drive

Servo
i i %@ Motor

e

Rectifier Circuit

Regeneratign Circuit

@g <Jc

Protection GATE
: Circuit | [DRIVER Encoder
S .
External Speed —» > : Position » Speed —>» Current [—>| i
A/D !l control Control Control 1
External Torque —» - ! > ENC '
Position Pulse —» < —‘ : Tt ‘ Tt F 1 T :
L P : Current i
Digital Input —» 2 < I; Signal «— A/D[¢— |
Digital Output «—| = | ProceTssmg ;
. ! Encoder i
AnaloogtMotnltor Pl : Signal : ENZ
utpu <—‘ [ T Processing H
A, B, ZOutput +—|__ |« BT v |
: i Linear Scale
' |DsP cpLp | || Display
: Data ! -
ol (o199 o e
RS-232/RS-485 i - MODE A SHIFT Full-closed Loop
. . 4—|_’ H
communication E’\B vV Y'Y i © O O
[ I CHARGE y  SET
—
CN7
Extension Digital Input
USB’ CN4 HUSB/UART 9 P
» CN6 | CANopen
Reserved C@—
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Figure 3.7 Basic Wiring Schematic of 750W to 4.5kW models

(With built-in regenerative resistor and fan)

Power
750W ~ 1.5kW 1-phase/3-phase 200 ~ 230V
2kW ~ 4.5kW 3-phase 200 ~ 230V

~ Connect to external
regenerative resistor

R ) 750W~4.5kW models
Servo Drive

| eowor1zow | %@
T +12V

Servo
Motor

Phase Loss
Detection

Rectifier Circuit
Regeneration Circuit

J 1

(]

gl
;

’—<
EREH
<

Protection| | GATE

%’ ) Circuit | |DRIVER
A

> A/D [Position » Speed — Current
N : Control _|Control Control ENC

External Speed

External Torque

— I
Position Pulse —» —‘ 1" t1 F t T i
- ; Current |
Digital Input —» 2 : Signal A/D e :
Digital Output <«—| = i Processing ;
Analog Monitor | ; T Es”icgonda?’ E EN2 )
Output ‘—‘ [ T Processing | !
A,B,ZOutput <—[ |« ‘ LYy v ¢ 4 i
.: : Linear Scale
| |DSPlo_—cpLD | || PPy
-A/D PRI Bus | o O O CN5 le
RS-232/RS-485 "GN | | - MODE A SHIFT L= TFull-closed Loop
communication vV 2 4 ! °© O O
[ I U N CHARGE ¥ SET
—
CN7

Extension Digital Input

USB’ CN4 HUSB/UAR

#ENG CANopen

4@ Extension Port

Reserved E@ e
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Figure 3.8 Basic Wiring Schematic of 5.5kW to 7.5kW models

(With built-in fan but no regenerative resistor)

Power

5.5kW ~ 7.5kW 3-phase 200 ~ 230V

Connect to external
regenerative resistor

Servo Drive

5.5kW~7.5kW models

Phase Loss
Detection

Rectifier Circuit

g»%HZV

Servo

Regeneratipn Circuit

Motor

External Speed
External Torque
Position Pulse
Digital Input
Digital Output

Analog Monitor
Output

A, B, Z Output

RS-232/RS-485
communication

use| C

Reserved

3
Protection| | GATE
Circuit DRIVER
Position » Speed —»

&=
<

LNO

HEN 3 | YVYY X 4

CHARGE v SET

[ CN5 Je

Encoder

Linear Scale

i| Control .|Control ENC
E AA ‘ A A
.: Current
! Signal [«— A/D
i Processing
i T Encoder
: Signal
! Processing
i ¢ 7'y
: yv v v\
| > Displ
. |Dsp CPLD spiay
! Data
Ao | o o o
< A SHIFT
o O

N4 H USB/UART

[one]—————

g‘Full-closed Loop

Con]

Extension Digital Input

C@ CANopen

4@ Extension Port
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3.3.2 CEN VAN EIS

Figure 3.9 Basic Wiring Schematic of 750W to 1.5kW models

(With built-in regenerative resistor and fan)

Power
3-phase 380 ~480V+10%, DC24V+10%

~ Connect to external
regenerative resistor

i Cooling Fan (750W and
Servo Drive above models only)

IPM Module ;
+12V Servo
il

Rectifier Circuit
Regeneration Circuit

@§<c

DC24V E
Power c—; Protection|| GATE
Supply £ Circuit | |DRIVER Encoder
[S)
A o Y
D : (1DTo DSP v !
E Position Speed Current PWM E
1 ’ Control :>’ Control :>’ Control :>Generator !
E \ AN t AN f A !
| urrent Signal :
External Speed — —> A/D . Processing :
External Torque —»| |—» I .
Position Pulse —»| O ] i i
z ; : i
Digital Input —»| = " E“COderS'Q“a'HEN2 «— |

X . . . Processing !
a8.zouput +| [« | | QFrom frgtection Circuit
Digital Output «—| |« ; : Digital Keypad
T | ' Linear Scale
! | DSP |«=—=>{CPLD +—— Display
! Data '
A/anl— Bus ! O O O CN5 |«
RS-232/RS-485 ’ CN3 ' - MODE A SHIFT L= Full-closed
communication ! YVVWY Y’y ' o O O Loop
L S B e CHARGE v SET
Extension
£N7 Digital Input
USB| CN4 Je{usB/uarRT
d CN6 | CANopen

Reserved ’ CN8 ’—

442;@ Extension Port
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Figure 3.10 Basic Wiring Schematic of 2kW to 5.5kW models

(With built-in fan but no regenerative resistor)

Power
3-phase 380 ~480Vt10%, DC24V+10%
~ Connect to external
regenerative resistor
. Cooling Fan (750W and
Servo Drive above models only)
O, )
IPM Module %%
3 i +12V Servo
= A !
R ” = o BN B Motor
>— 9—8 85 2 5 S i : U
= o = 1 ; ©
— S¢ 29 ) + 5 - \ \Y; M
Tl |23 E= s |
————To—£4H I3 5 | HiL S
) r Q i H H ' W
x o i i
o o - o i T D
bc2av|—224Y% +15V W
Power 5V Protection|| GATE
Supply DCOV . +3.3V S Encoder
L] +24V Circuit | |DRIVER
:_ _______________________________________________ ___: A
D | (DTo DSP I
E Position Speed Current PWM E
1 ’ Control :>’ Control ::>{ Control :>Generator '
i N 1 A 1 A E
! tSignal| !
External Speed —» b AID : E
External Torque —»| ! — :
Position Pulse —»| 0O —— | i
f Z : Encoder Signal !
Digital Input —»| = ; Processiﬁg "I_'ENZ D
A8 zouput «] [ | | CFrom frgtection Circuit
Digital Output «+—| |« ; I Digital Keypad
T i ' Linear Scale
" | DSP|e—>{cPLD|+= Display
! Data '
4-:— Bus ! o O O CN5 e
RS-ZSZ/RS-485<—>EN3 ' -« MODE A  SHIFT L= Full-closed
communication ! 254 YNy ' O o O Loop
[y I I ) A —— R - CHARGE y  SET

Extension
L CN7 Digital Input

USB | CN4 HUSB/UART

J’| CN6 | CANopen

442;@ Extension Port

Reserved| CN8 ‘—
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3.4 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 (DIl), 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.

3.4.1 CN1 Terminal Identification
Figure 3.11 The Layout of CN1 Drive Connector

CN1 Drive Connector Side View

Rear View

26 [DO4-| [DO5+] [Dig- | [Di6- | [Di3- | [/SIGN]| [Hruse | [HsSIGN] [V_REF| [GND | [msien] [OCZ ] [ 0Z |50

2[D03 | [DO2-] [DOi-] [D& ] [Di2- | [GND ] [NC | [Woni] [TRer] [VCC | [JOA | [/OZ |24
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CN1 Terminal Signal Identification

DO4+

Digital
output

DO3+

Digital
output

DO2+

Digital
output

DOT1+

Digital
output

DI1-

Digital input

COM+

Power input
(12~24V)

GND

Analog input

signal
ground

MON2

Analog
monitor

output 2

VDD

+24V power

output (for
external 1/0)

GND

Analog input

signal
ground

21

OA

Encoder
A pulse
output

2 |DO3- |Digital output
4 |DO2- |Digital output
6 |DO1- |Digital output
8 |DI4- |Digital input
10 |DI2- |Digital input
12 |GND |Analog input
signal ground
14 INC No
Connection
16 [MONT1 |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

23

/OB

Encoder /B
pulse

output

IEmgNOTE

25

OB

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- VDD(24V)

power
ground

26 |DO4- |Digital output

28 |IDO5+ |Digital output

30 |DI8- Digital input

32 |Dl6- 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 |0Cz 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!

Revision January 2011

3-25




Chapter 3 Connections and Wiring

AS04-A2

3.4.2 Signals Explanation of Connector CN1

The Tables 3.A, 3.B, & 3.C detail the three groups of signals of the CN1 interface. Table
3.A details the general signals. Table 3.B details the Digital Output (DO) signals and Table

3.C details the Digital Input (DI) signals. The General Signals are set by the factory and

can not be changed, reprogrammed or adjusted. Both the Digital Input and Digital Output

signals can be programmed by the users.

Table 3.A General Signals

Wiring Diagram

Signal Pin No Details
d ! ! (Refer to 3.3.4)
1. Motor speed command: -10V to +10V,
corresponds to -3000 ~ +3000 r/min speed
command (Factory default setting).
V_REF 42 (Factory default setting) C
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,
T_REF 18 corresponds to -100% to +100% rated torque Cl1
command.
Monitor operation status: Motor characteristics
such as speed and current can be represented
by analog voltages. The drive provides two
channels which can be configured with the
Analo parameter PO-03 to output the desired
Momtfr MONI 16 Characteristics. C2
Output MON2 15 Pplease reference the parameter P0O-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
PULSE 43 frequency is 500Kpps) and Open-collector input
/PULSE 41 (max. input frequency is 200Kpps). C3/C4
Position SIGN 36 | Three different pulse commands can be
Pulse /SIGN 37 selected via parameter P1-00. They are A phase
Input + B phase (Quadrature), CW pulse + CCW pulse,
and Pulse + Direction.
PULL HI_P 39 When an Open-collector type of pulse is used,
- this terminal must be connected to a pull-up C3/C4
PULL HI_S 35 power supply.
The drive can accept two different types of
ah high-speed pulse inputs: +5V input and Line-
High- HSIGN 46 driver input. The max. input frequency is
pf;‘ii?gn JHSIGN 40  4MHz. ca
Pulse HPULSE 38 | Three different pulse commands can be
Input  /HPULSE 29 selected via parameter P1-00. They are A phase

+ B phase (Quadrature), CW pulse + CCW pulse,
and Pulse + Direction.
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Signal

OA
/OA

OB

Position /OB
Pulse

Output 0z

/0Z

01674

VDD

COM+
COM-

Power

VCC

GND

Other NC

Pin No

21
22

25
23

50
24

48

17

11
45
47
49

20

12,13,
19,44

14

Wiring Diagram

Detail
etails (Refer to 3.3.4)

Encoder signal output A, B, Z (Line-driver
output). The motor encoder signals are C13/C14
available through these terminals.

Encoder signal output Z (Open-collector
output).

VDD is the +24V source voltage provided by the
drive. Maximum permissible current 500maA.

COM+ is the common voltage rail of the Digital

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

When using VDD, VDD should be connected to

COM-+. If not using VDD, the users should add

an external applied power (+12V to +24V). The

positive end of this applied power should be

connected to COM+ and the negative end of

this applied power should be connected to

COM-. -

VCCis a +12V power rail provided by the drive.
It is used for providing simple analog command
(analog speed or analog torque command).
Maximum permissible current 100mA.

The polarity of VCC is with respect to Ground
(GND).

See previous note for NC terminal description
of 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 DQO'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.
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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

DO Signal

SRDY

SON

ZSPD

TSPD

TPOS

TQL

ALRM

Control
Mode

ALL

Not
assigned

ALL

ALL
(except
PT, PR)

PT, PR,
PT-S,
PT-T,
PR-S,
PR-T

Not
assigned

ALL

Assigned Pin No.
(Default)

+

28 27

Wiring Diagram

Details (Refer to 3.3.4)

SRDY is activated when the servo drive is
ready to 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.

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

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

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 C5/C6/C7/C8
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 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.)
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Assigned Pin No.

Wiring Diagram

DO Signal Control Details
9 Mode I (Refer to 3.3.4)
BRKR ALL BRKR is activated actuation of motor brake.
HOME is activated when the servo drive has
HOME ALL 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
OLw ALL output overload level set by the parameter P1-
56.
Servo warning output. WARN is activated
when the drive has detected Reverse limit
WARN ALL error, Forward limit error, Emergency stop,
Serial communication error, and Undervoltage
these fault conditions.
Position command overflow. OVF is activated
OVF ALL when the servo drive has detected that a
position command overflows.
SNL Reverse software limit. SNL is activated when
PR the servo drive has detected that reverse
(SCWL) software limit is reached.
SPL Forward software limit. SPL is activated when
PR the servo drive has detected that forward
(SCCwL) software limit is reached.
Internal position command completed output. C5/C6/C7/C8
CMD._OK PR CMDOK is activated when the servo drive has
- detected that the internal position command
has been completed.
Capture operation completed output. CAP_OK
CAP_OK PR is activated 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
MC_OK PR the 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
CAM_AREA PR has detected the master position of E-CAM
(electronic CAM) is within the setting area.
SP OK S Sz SP_OK will be activated when the speed error
- ’ is equal and below the setting value of P1-47.
SDO_0 ALL Output the status of bit00 of P4-06.
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.
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Assigned Pin No.
DO Signal Control (Default) Details
Mode +
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.

Wiring Diagram
(Refer to 3.3.4)

C5/C6/C7/C8

IEmgNOTE

1) PINS 3 & 2 can either be TSPD or HOME dependent upon control mode selected.

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.
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Table 3.C DI Signals

Assigned

DI Control Pin No. Details Wiring Diagram
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
CCLR PT, PR 10 parameter 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-
ZCLAMP ALL 38, it is used to lock the motor in the instant
position while ZCLAMP is On.
CMDINV | PR, T, S When this signal is On, the motor is in
reverse rotation.
When the drive is in PR mode and CTRG is
PR, activated, the drive will command the motor
CTRG PR-S, jo |to move the stored position which C9/C10/C11
PR-T, correspond the POS 0 ~ POS 5 settings. /C12
S. Sz Activation is triggered on the rising edge of
’ the pulse.
TRQLM S, Sz 10 ON_ indicates the torque limit command is
valid.
SPDLM T, T2 10 ON_ indicates the speed limit command is
valid.
POSO 34
POS1 8
POS?2 When the PR Control Mode is selected, the
PR, PR-S, 64 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 Sé SFZ’F’{-PST- 34 Select the source of speed command:
SPDT o g  [Seetable 3.E.
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Assigned| p: . .
DI Pin No. W D
i Control in Mo Details Hing Slagram
Signal Mode |(Default) (Refer to 3.3.4)
TCMO PT, T, 34
Tz, Select the source of torque command:
TCM1 PT-T, PR- 8 See table 3.F.
T, ST
5-p PT-S, PR- 31 Speed / Position mode switching
S OFF: Speed, ON: Position
S.T S.T 31 Speed / Torque mode switching
OFF: Speed, ON: Torque
T.p PT-T, PR- 3 Torque / Position mode switching
T OFF: Torque, ON: Position
: Internal position (PR) and external pulse (PT)
PT-PR PT, PR mode 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).
_ . c9/C10/C11
PTCMS PT ON: The command source is high-speed /C12
pulse (HPULSE, /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.
It should be contact “b” and normally ON or
EMGS ALL 3014 fault (ALO13) will display.
PT. PR. S Reverse inhibit limit. It should be contact “b”
NL(CWL) . 32 and normally ON or a fault (ALO14) will
T,Sz, Tz .
display.
PT. PR. S Forward inhibit limit. It should be contact “b”
PL(CCWL) P 31 and normally ON or a fault (ALO15) will
T,Sz, Tz .
display.
When ORGP is activated, the drive will
ORGP PR command the motor to start to search the
reference “Home” sensor.
SHOM PR When SHOM is activated, the driv“e will )
command the motor to move to “Home”.
CAM PR Electronic cam engaging control. [see P5-88]
Forward JOG input. When JOGU is activated,
JOGU ALL the motor will JOG in forward direction. [see

P4-05]
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Assigned| p: . ;
]| Pin No. W D
i Control in Mo Details il ele cl
Signal Mode |(Default) (Refer to 3.3.4)
Reverse JOG input. When JOGD is activated,
JOGD ALL - the motor will JOG in reverse direction. [see
P4-05]
EV1 PR - Event trigger command 1.
EV2 PR - Event trigger command 2.
Event trigger command 3. (available for
EV3 PR - ASDA-A2 firmware version V1.008 sub04 or
later)
Event trigger command 4. (available for C9/C10/C11
EV4 PR - ASDA-A2 firmware version V1.008 sub04 or //Clé
later)
PT, PR,

Electronic gear ratio (Numerator) selection 0.
GNUMO |PT-S, PR- -
S [See P2-60~P2-62]

CNUMT PI'DI'Té,PIEF’{- Electronic gear ratio (Numerator) selection 1.

S " |[See P2-60~P2-62]

Pulse inhibit input. When the drive is in
INHP PT, PT-S - position mode, if INHP is activated, the
external pulse input command is not valid.

IEmNOTE|

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.
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Table 3.D Source of Position Command

FoElia 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
P7-27
Table 3.E Source of Speed Command
SPDI1 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

TCMI1 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.
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Table 3.G Default DI signals and Control modes

DI

PR-

Signal Code Function PT PR S T Sz Tz PT-S P.F PR-S T S-T
SON 0x01 Servo On DIT | DI1 DI1 DIT DIT DI1 DI1 DIT DIT DI1 | DIl
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 Command input
reverse control
Reserved 0x07 Reserved
CTRG  0x08 Command triggered DI2 DI2 DI2
TRQLM 0x09 Torque limit enabled DI2 DI2
SPDLM  0x10|Speed limit enabled DI2 DI2
Position command
POSO Ox11 selection 0 (1~64) DI3 DI3 DI3
Position command
POS1 0x12 selection 1 (1~64) D14 DI4 Dl4
Position command
PO52 0x13 selection 2 (1~64)
Position command
POS3 Ox1A selection 3 (1~64)
Position command
POS4 Ox18B selection 4 (1~64)
Position command
POS5 Ox1C selection 5 (1~64)
STOP 0x46 Motor stop
SPDO  0x14 SPeed command DI3 DI3 DI3 DI5 DI3
selection 0 (1~4)
sPD1  0x15 SPeed command Dl4 Dl4 Dl4 DI6 Dl4
selection 1 (1~4)
TCMO  0x16 'orque command DI3 DI3 DI3 DI3 DIS DIS
selection 0 (1~4)
TCM1  0x17 orque command DI4 DI4 DI4 DI4 DI6 DI6
selection 1 (1~4)
Position / Speed mode
S-P 0x18|switching (OFF: Speed, D17 D17
ON: Position)
Speed / Torque mode
S-T 0x19|switching (OFF: Speed, D17
ON: Torque)
Torque / Position
T-P 0x20/mode switching (OFF: D17 DI7
Torque, ON: Position)
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DI ; §

Signal -~ ___ Function PT PR S T Sz Tz PTS PI PR-S P$ ST

Internal position (PR)
: and external pulse (PT)

PT-PR \Ox2B mode switching (OFF:

PT, ON: PR)
External command
source selection: pulse

PTAS 0x2Cland analog voltage

switching (in PT mode

only)

External command
ox2 Source selection: high-

PTCMS D 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 DI6
PL(CCWL) O0x23|Forward inhibit limit DI7 DI7 DI7 DI7 DI7 DI7

ORGP 0x24 Reference “Home

sensor

SHOM 0x27 Move to “Home”

CAM 0x36 EIectrqnlc cam

engaging control

JOGU 0x37 Forward JOG input

JOGD 0x38 Reverse JOG input

Event trigger

EV1 0x39 command 1
[see P5-98, P5-99]
Event trigger

EV2 0x3A command 2
[see P5-98, P5-99]
Event trigger
command 1

EV3 0x3B (available for ASDA-A2

firmware version
V1.008 sub04 or later)
Event trigger
command 2

EV4 0x3C (available for ASDA-A2

firmware version
V1.008 sub04 or later)
Electronic gear ratio
GNUMO 0x43 (Numerator) selection
0
Electronic gear ratio
GNUM1 0x44 (Numerator) selection
1
INHP 0x45 Pulse inhibit input
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ImmyNOTE

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 C[(Z(c?e Function PT PR | S T Sz Tz PT-SPT-T PR-S/PR-T S-T
SRDY 0x01 Servo ready DO1 DO1 DO1 DO1 D01 DO1 DO1 DO1 DO1 DO1 DO1
SON 0x02|Servo On
ZSPD 0x03 At Zero speed D02 D02 DO2 D02 D02/D0O2 D02 DO2 DO2 DO2 DO2
TSPD 0x04 At Speed reached DO3 D03 DO3 D03 D03 D03 D03 DO3 D03
TPOS  0x05 At Positioning DO4 DO4 DO4 DO4 DO4 DO4 DO4
completed
TQL 0x06 At Torques limit
ALRM  0x07 3€voalarm Servo 5 h6s pos5 pos DOS DO5 DOS DOS DO5 DOS DOS
fault) activated
BRKR  0Ox0g Electromagnetic DO4 DO4 DO4 DO4
brake control
HOME |0x09|Homing completed DO3 D03
OLW 0x10 Outp_ut overload
warning
WARN 0x11 Seryo warning
activated
OVEF 0x12 Position command
overflow
SNL 0x13 Reverse software
(SCWL) limit
SPL Ox14 Forward software
(SCCWL) limit
Internal position
CMD_OK |0x15 command completed
output
CAP.OK Ox16 Capture operation
completed output
MC_OK  Ox17 Motion control
completed output
Master position of E-
CAM_AREA 0x18 CAM (electronic
CAM)
SP.OK  0x19 Speed reached
output
SDO.0  0x30 Output the status of

bit00 of P4-06.
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Signal C[;(d)e Function PT PR S T Sz Tz PT-SPT-TPRSPRT ST
SDO.1  0x31 Output the status of

bit01 of P4-06.

Output the status of
bit02 of P4-06.

Output the status of
bit03 of P4-06.

Output the status of
bit04 of P4-06.

SDO_2 0x32

SDO_3  0x33

SDO_4 |0x34

Output the status of

D05 0X35 4305 of P4-06.

Output the status of
bit06 of P4-06.

Output the status of
bit07 of P4-06.

Output the status of
bit08 of P4-06.

Output the status of
bit09 of P4-06.

Output the status of
bit10 of P4-06.

SDO_6  0x36

SDO_7 |0x37

SDO_8 |0x38

SDO_9 |0x39

SDO_A 0x3A

Output the status of
bit11 of P4-06.

Output the status of
bit12 of P4-06.

Output the status of
bit13 of P4-06.

Output the status of
bit14 of P4-06.

Output the status of
bit15 of P4-06.

SDO_B  0x3B

SDO_C 0x3C

SDO_D 0x3D

SDO_E  Ox3E

SDO_F  Ox3F

ImmgNOTE

1) For Pin numbers of DO1~DOS5 signals, please refer to section 3.3.1.
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3.4.3 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.l for the settings.

Table 3.1 User-defined DI and DO signals

Signal Name Pin No. Parameters Signal Name Pin No. Parameters
DI1- Pin9ofCNT  P2-10 DOl+ Pin 7 of CN1
- P2-18
piz-  Pin 10of P2-11 DOI1-  Pin 6 of CN1
CN1
Di3-  Pin34of P2-12 DO2+ Pin 5 of CN1
CNI1 P2-19
DI4- Pin8ofCN1  P2-13 DO2-  Pin 4 of CN1
Standard i
DI pis- PR3 of P2-14 DO3+ Pin 3 of CN1
DI6 Pin 32 of P2-1 Sandard o0 b2 of ONT el
- CN1 -15 DO - in2o
DI7- Pi”C3N‘] of P2-16 DO4+ Pin 1 of CN1
Pin 30 of Pin 26 of Pe-2l
N (o] N (0]
DIS- o P2-17 DO4- el
EDI9 Pin2of CN7  P2-36 DOS5+ Pi”C,Zﬁ of
_ P2-22
EDIT0 Pin3of CN7  P2-37 DO5- P'”Crz\f] of
Extension
DI EDITT Pin4of CN7  P2-38

EDIT2 Pin 5 of CN7 P2-39
EDIT3 Pin 6 of CN7 P2-40
EDIT4 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)
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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)
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C3-2: Pulse input, for the use of external power supply (Open-collector input)

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

> Caution: Ensure that the ground terminal of the controller and the servo drive should be

connected to each other.
WARNING

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
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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

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

PNP transistor with multiple emitter fingers (SOURCE Mode)

C11: Wiring of DI signal, for the use of internal [C12: Wiring of DI signal, for the use of
power supply external power supply

> 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)

C15: Encoder OCZ output (Open-collector Z-pulse output)
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3.5 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 3.12 The layout of CN2 Drive Connector

CN2 Drive Connector Side View

Rear View Layout of CN2 Drive Connector

Figure 3.13 The layout of CN2 Motor Connector

'@%' —

3

|[BIEIEIE

(7]l || ]
" e

Quick Connector

L

Military Connector
3106A-20-29S
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CN2 Terminal Signal Identification

Drive Connector Motor Connector
Terminal _ Military Quick
PIN'No. Identification Description Connector @ Connector Color
Serial communication
> T+ signal input / output (+) A ! Blue
Serial communication
4 T signal input / output (-) B 4 Blue/Black
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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3.6 Serial Communication Connector CN3

3.6.1 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 3.14 The layout of CN3 Drive Connector

CN3 Drive Connector

Side View Rear View
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CN3 Terminal Signal Identification

PIN No. Signal Name Id(;rr?trirfri]ci:g?ilon Description
1 Grounding GND Ground
2 RS-232 data RS-232 TX For data transmission of the servo drive.
transmission - Connected to the RS-232 interface of PC.
3 - - Reserved
4 RS-232 data receiving RS-232_RX For data receiving of the servo drive.

Connected to the RS-232 interface of PC.

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

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

ImmiiNoTE

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.

3.6.2 Connection between PC and Connector CN3

)

© ®Q O
® O O
®
©

©

~_ | CN3
PC or NOTEBOOK
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3.7 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 3.15 The layout of CN4 Drive Connector

I
]l—

+=[]
onl]

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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3.8 Position Feedback Signal Connector CN5 (for Full-close Control)

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 3.16 The layout of CN5 Drive Connector

7 >

O 0O Qe

~2 0 00 Qo

:

CN5 Terminal Signal Identification

Terminal

PIN No. Signal Name Identification

—

/Z phase input Opt_/Z

Description

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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3.9 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 3.17 The layout of CN6 Drive Connector

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 /OV/V -

4,12 - Reserved

5,13 - Reserved

6, 14 - Reserved

7,15 CAN_GND Ground /OV/V -

8,16 - Reserved
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Figure 3.18 Connecting more than one servo drives via CANopen communication

3-54 Revision January 2011



ASD4-A2 Chapter 3 Connections and Wiring

3.10 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 CN7 to increase more digital inputs. Up to 6 programmable external Digital
Inputs (DI) could be added.

Figure 3.19 The layout of CN7 Drive Connector

®

I.I
b -

CN7 Terminal Signal Identification

. Terminal N
PIN No. Signal Name Identification Description
] oo VDD 24V power COM+ \C/BI]D (24V) power supply, same as Pin 11 of
2 Extension DI9  EDI 9- Digital input DI9-
3 Extension DITO |EDI 10- Digital input DI10-
4 Extension DI11T EDI 11- Digital input DI11-
5 Extension DI12 |EDI 12- Digital input DI12-
6 Extension DIT3 |EDI 13- Digital input DI13-
7 Extension DI14 EDI 14- Digital input DI14-
» 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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3.11 Standard Connection Example - P2{\"EIIH

3.11.1 Position (PT) Control Mode

Please note:

*1 Please refer to C3 ~ C4 wiring diagrams in section 3.4.4.

*2 Please refer to C3 ~ C4 wiring diagrams in section 3.4.4.

*3  Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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.

*8 Single -phase connections are for servo drives 1.5kW and below only.
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3.11.2 Position (PR) Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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.

*6 Single -phase connections are for servo drives 1.5kW and below only.
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3.11.3 Speed Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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.

*6 Single -phase connections are for servo drives 1.5kW and below only.
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3.11.4 Torque Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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.

*6 Single -phase connections are for servo drives 1.5kW and below only.

Revision January 2011 3-59



Chapter 3 Connections and Wiring ASDA-A?2

3.11.5 CANopen Communication Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.
*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.

*5 Single -phase connections are for servo drives 1.5kW and below only.
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3.12 Standard Connection Example - ZIJOEIIH

3.12.1 Position (PT) Control Mode

Please note:

*1 Please refer to C3 ~ C4 wiring diagrams in section 3.4.4.

*2 Please refer to C3 ~ C4 wiring diagrams in section 3.4.4.

*3  Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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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3.12.2 Position (PR) Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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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3.12.3 Speed Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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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3.12.4 Torque Control Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.

*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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3.12.5 CANopen Communication Mode

Please note:

*1 Please refer to C9 ~ C12 wiring diagrams (SINK / SOURCE mode) in section 3.4.4.
*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

Name
LCD Display
Charge LED
MODE Key

SHIFT Key

UP and DOWN Key

SET Key

Function

The LCD Display (5-digit, 7-step display panel) shows the monitor
codes, parameter settings and operation values of the AC servo drive.

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

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

SHIFT Key. Pressing SHIFT key can scrolls through parameter groups.
After a parameter is selected and its value displayed, pressing SHIFT
key can move the cursor to the left and then change parameter settings
(blinking digits) by using arrow keys.

UP and DOWN 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

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.

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

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.

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.

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.

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.

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.

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

When the parameter setting is completed, LCD display will show the end code

“SAVED“ and automatically return back to parameter mode.

4-2
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4.3 Status Display

4.3.1 Save Setting Display

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

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).
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Display Message Description

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

m 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.)

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 PO-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 play g P
Motor feedback pulse number (after .
0 . o [user unit]
electronic gear ratio is set)
Input pulse number of pulse
1 m command (after electronic gear [user unit]
ratio is set)
Position error counts between
2 control command pulse and [user unit]
feedback pulse
3 Motor feedback pulse number (pulse]
(encoder unit, 1280000 pulse/rev) P
Input pulse number of pulse
4 command (before electronic gear [pulse]
ratio is set)
5 Position error counts [pulse]
6 Input frequency of pulse command [Kpps]
7 Motor rotation speed [r/min]
8 Speed input command [Volt]
9 Speed input command [r/min]
10 Torque input command [Volt]
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PO-02
Setting

Display Message

Description

Unit

11

12

Torqgue input command

Average load

[%]

[%]

13

14

15

16

17

Peak load

Main circuit voltage

Ratio of load inertia to Motor inertia

(Please note that if the display is
130, it indicates that the actual
inertia is 13.0)

IGBT temperature

Resonance frequency (The low byte
is the first resonance point and the
high byte is the second resonance
point.)

[%]

[Volt]

[0.1times]

[°C]

[HZz]

18

19

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.

Mapping Parameter 1: Display the
content of parameter PO-25
(mapping target is specified by
parameter PO-35)

20

Mapping Parameter 2: Display the
content of parameter PO-26
(mapping target is specified by
parameter P0O-36)

21

22

23

24

Mapping Parameter 3: Display the
content of parameter PO-27
(mapping target is specified by
parameter P0-37)

Mapping Parameter 4: Display the
content of parameter PO-28
(mapping target is specified by
parameter PO-38)

Status Monitor 1: Display the
content of parameter P0O-09 (the
monitor status is specified by
parameter PO-17)

Status Monitor 2: Display the
content of parameter PO-10 (the
monitor status is specified by
parameter PO-18)
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P0-02
Display Message Description Unit
Setting — g o
Status Monitor 3: Display the
25 content of parameter PO-11 (the i
monitor status is specified by
parameter PO-19)
Status Monitor 4: Display the
26 content of parameter PO-12 (the i
monitor status is specified by
parameter P0-20)

The following table lists the display examples of monitor value:

Display Message

M(Dec.)

BEEER], .

Description

Decimal display. When the actual value is
16-bit 1234, the display is 01234.

Data  Hexadecimal display. When the actual value is
0x1234, the display is 1234.

mmec. High Byte)
mmec. Low Byte)
mmex. High Byte)
mmex. Low Byte)

Decimal display. When the actual value is
1234567890, the display of high byte is

32-bit 1234.5 and the display of low byte is 67890.

D
ata 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.)

PN OTE

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

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).

Stepl.
Step2.

Step3.

Step4.

Step5.

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.

ImmpiNOTE

1) JOG operation is effective only when Servo On (when the servo drive is enabled).
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Figure 4.4

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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Figure 4.6

ImmpNOTE

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 DIS8,
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

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

4-10
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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.

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.

@ > In order to prevent accidents, the initial trial run for servo motor should be conducted

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.
®  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.
B Make sure control switch is OFF.

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

®m |f the electromagnetic brake is being used, ensure that it is correctly wired.

® |f required, use an appropriate electrical filter to eliminate noise to the servo drive.
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Ensure that the external applied voltage to the drive is correct and matched to the

controller.

Inspection during operation (Control power is applied)

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
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.
Ensure to reset some parameters when the servo drive is off (Please refer to Chapter 8).
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.

5-2
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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 P0O-02 is set as motor speed (06), the normal display should be shown as

m

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

the following figure:

the control circuit terminal ((L1c, L2¢) is over low.
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1) When display shows:

m

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.

B 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.
B Examine the encoder connector and cable.

B Inspect whether wire is loose or not.
|

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:

m If it 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 If it is necessary to use “Emergency Stop (EMGS)” as input signal, the users only
need to confirm that which of digital inputs DIT ~ 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 DIT ~ DI8 signal is set to “Reverse inhibit limit (NL)”
and check if the signal is ON or not.

Corrective Actions:

B 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 DIT ~ 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 If it is necessary to use “Reverse inhibit limit (NL)” as input signal, the users only
need to confirm that which of digital inputs DIT ~ 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 DIT ~ DI8 signal is set to “Forward inhibit limit (PL)”
and check if the signal is ON or not.

Corrective Actions:

B If it is no need to use “Forward inhibit limit (PL)” as input signal, the users only
need to confirm that if all of the digital inputs DIT ~ DI8 are not set to “Forward
inhibit limit (PL)”. (The setting value of parameter P2-10 to P2-17 is not set to 23.)

m  If it is necessary to use “Forward inhibit limit (PL)” as input signal, the users only
need to confirm that which of digital inputs DIT ~ 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 drive

or servo on is activated (without giving any command), please inform the distributor or contact

with Delta for assistance.
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5.3 JOG Trial Run without Load

It is very convenient to use JOG trial run without load to test the servo drive and motor as it

can save the wiring. The external wiring is not necessary and the users only need to connect
the digital keypad to the servo drive. For safety, it is recommended to set JOG speed at low

speed. Please refer to the following steps to perform JOG trial run without load.

STEP 1: Turn the drive ON through software. Ensure that 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.
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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:

Digital Input Paramsztrjgettmg Sign Function Description CN1 PIN No.
DI1 P2-10=101 SON Servo On DIT-=9
DI2 P2-11=109 TRQLM Torqgue 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
D17 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

EDIT0 P2-37=0 Disabled This DI function is disabled CN7=3
EDIT1 P2-38=0 Disabled This DI function is disabled CN7=4
EDIT2 P2-39=0 Disabled This DI function is disabled CN7=5
EDIT3 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 O (Disabled), the faults (ALO13, 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:

Comsnr::ﬁ(cjl No. Di'signal of CN1 Command Source Content Range
SPDI1 SPDO
S 0 0 Extceor?narlnzrrl]illog VoItageart])Stév:leDn V-REF 10V ~ +10V
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 Rotation direction
command

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 ST command is selected. At this
time, the motor is operating according to external analog command.

3. If only 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. If only 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 ParamngLSetting Sign Function Description CN1 PIN No.
DI1 P2-10=101 SON Servo On DIT-=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
Dl6 P2-15=0 Disabled This DI function is disabled
D17 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
EDITO P2-37=0 Disabled This DI function is disabled CN7=3
EDIT1 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
EDIT4 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 O (Disabled), the faults (ALO13, 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 diagrams, 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.
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Please refer to the following table for 64 groups of position commands and position
command selection from POSO to POSS5.

Position "~ poss  pos4  POS3  POS2  POST  POSO CTRG  Parameters
Command
P6-00
P1 0 0 0 0 0 0 I P6-01
P6-02
P2 0 0 0 0 0 ] I P6-03
P6-98
P50 1 1 0 0 1 0 T P6-99
P7-00
P51 1 ] 0 0 1 ] ! P7-01
P7-26
P64 1 ] 1 1 ] ] ! 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
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5.6.2 Load Inertia Estimation Flowchart
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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.
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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.
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IERpNOTE|

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.
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immidNOTE

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.
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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]

P2-32

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
P2-25
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:

m  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
. JM: Motor Inertia
response is calculated as follows:
JL: Load Inertia

P1-37: 0.1 times
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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:

v= KvP Hz
2% .

B 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:

B 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:

B DST, Parameter P2-26 External Anti-Interference Gain

This parameter is used to enhance the anti-interference capability and reduce the
occurrence of overshoot. The default setting is 0 (Disabled). It is not recommended
to use it in manual mode only when performing a few tuning on the value gotten
through P2-32 Auto Mode.

B 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
External Position Position control for the servo motor is
PT 00 ; .
Control achieved via an external pulse command.

Position control for the servo motor is

. achieved via by internal position commands
Internal Position

Control PR 01 stored within the servo 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 analog -10 ~
Speed Control S 02 +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
Single achieved via parameters set within the
Mode Internal Speed Sz 04 controller. Control of the internal speed

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

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

Internal Torque

Control Tz 05
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Mode Mode @ 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 PR or S control mode can be selected
via the Digital Inputs (DI).
Either PR or T control mode can be selected
PR-T 09 \ia the Digital Inputs (DI)
Dual Mode 9 P :
ST 0A Either S or T control mode can be selected via
the Digital Inputs (DI).
CANopen communication control is achieved via
CANopen 0B the commands from the host (external)
controller.
Reserved | 0C Reserved
Either PT or PR control mode can be selected via
PT-PR 0D ihe Digital Inputs (DI).
Either PT or PR or S control mode can be
_ PT-PRS OB Selected via the Digital Inputs (DI).
Multiple Mode
PT-PR-T  OF Either PT or PR or T control mode can be
selected via the Digital Inputs (DI).

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 POSO~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.
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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:

PTT External Pulse Input Type Address: 0100H, O101H
Default: 0x2 Related Section:
Applicable Control Mode: PT Section 6.2.1

Unit: N/A

Range: 0 ~ 1132
Data Size: 16-bit

Display Format: Hexadecimal

Settings:
:38 A: Input pulse type
- 0: AB phase pulse (4x) (Quadrature Input)
\—>A 1: Clockwise (CW) + Counterclockwise(CCW) pulse
B 2: Pulse + Direction
g 3: Other settings:
———» 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.

S\t;;'?iuneg Low Filter S\?;:Lneg High Filter
0 1.66Mpps 0 6.66Mpps
1 416Kpps 1 1.66Mpps
2 208Kpps 2 833Kpps
3 104Kpps 3 416Kpps
4 No Filter Function 4 No Filter Function

6-4
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C: Input polarity

Logic Pulse Type Forward

AB phase
pulse

Reverse

0 Positive CW + CCW
Logic pulse

Pulse +
Direction

AB phase
pulse

; Negative Cw + CCW

Logic pulse
Pulse +
Direction
Max. Min. time width
Pulse specification mplut
pulse T1 T2 T3 T4 TS T6
frequency
High-speed | Line 4Mpps | 62.5ns | 125ns | 250ns | 200ns | 125ns | 125ns
pulse driver
Li.ne 500Kpps | 0.5us Tus 2uS 2us Tus Tus
Low-speed driver
pulse Open
collector 200Kpps [ 1.25us |2.5us | Sus Sus [2.5us|2.5us
Pulse specification Max. input pulse Vqlt_agg Fo_rv_varc_i
frequency specification specification
High-speed | ;.0 driver 4Mpps 5V <25mA
pulse
Line driver 500Kpps 2.8V ~ 3.7V <25mA
Low-speed
pulse Gpper 200Kpps 24V (Max.) <25mA
collector
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AS04-A2

D: Source of pulse command

low-speed pulse

SR, Input pulse interface Remark
value
0 Open collector for CN1 Terminal Identification:

PULSE, SIGN

Line driver for
high-speed pulse

CN1 Terminal Identification:

PULSE_D, SIGN_D

Position pulse can be input from these terminals, PULSE (41), /PULSE (43), HPULSE (38),
/HPULSE (29), SIGN (37), /SIGN (36) 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.

6-6
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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:

COsION | poss | pOS4 | POS3 | POS2 | POST | POSO  CTRG | Parameters
ommand
P6-00
P1 ON  ON  ON | ON | ON | ON I 601
P6-02
P2 ON | ON  ON | ON ON | OFF I 5603
P6-98
P50 OFF = OFF ON | ON | OFF ON I o600
P7-00
P51 OFF = OFF = ON | ON | OFF | OFF I 01
P7-26
P64 OFF | OFF | OFF @ OFF OFF | OFF I i

State of POSO~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 O (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

— 20turns | @ 4o —— === ==--
10 turns Ilo turns

\ 4 A 4
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6.2.3 Structure of Position Control Mode

Basic Structure:

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-A?2 Series:

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

Julsisl

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.
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Relevant Parameters:

MY TACC |Acceleration Time Address: 0144H, 0145H
Default: 200 Related Section:
Applicable Control Mode: S Section 6.3.3,

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.
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P1-35

P1

- 36

TDEC [Deceleration Time Address: 0146H, 0147H
Default: 200 Related Section:
Applicable Control Mode: S Section 6.3.3,

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 O (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:
Unit: msec Section 6.3.3,

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.

TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
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6.2.5

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 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 P1-36 is limited to 10000 automatically.

Electronic Gear Ratio

Relevant parameters:

Pl-444A

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

Default: 128 Related Section:
Applicable Control Mode: PT, PR Section 6.2.5
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).
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GR2 Electronic Gear Ratio (Denominator) (M) Address: 015AH, 015BH
Default: 10 Related Section:
Applicable Control Mode: PT, PR Section 6.3.6

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 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
fil 2= f1x
M P2-60 ~ 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 PT and 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.
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Electronic Gear Ratio Corresponding travel distance
per pulse
When th_e e_:lectronic 1 3x1000 _ 3000
gear ratio is not =1 = Ax2500 — 10000 MM
used
When th_e glectronlc 10000 )
gear ratio is not =°3000 =1pm
used
6.2.6 Low-pass Filter
Relevant parameters:
p1-08 3R Smooth Con_stant of Position Command Address: 0110H, 0111H
(Low-pass Filter)
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.6
Unit: TOmsec
Range: 0 ~ 1000 (0: Disabled)
Data Size: 16-bit
Display Format: Decimal
Position
Target position
Time (ms)
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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 POSO~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:
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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:
fpsf—v . . .

4 | fv : Speed Loop Responsiveness (Hz), fp : Position Loop Responsiveness (Hz)

KPP =2 x = x fp.

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

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

Relevant parameters:

ANV KPP Proportional Position Loop Gain Address: 0200H, 0201H
Default: 35 Related Section:
Applicable Control Mode: PT, PR Section 6.2.8
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.
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P2 - 02 QJig&i

Position Feed Forward Gain

Address: 0204H, 0205H

Default: 50
Applicable Control Mode: PT, PR

Unit: %

Range: 0 ~ 100
Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section:
Section 6.2.8

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.

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.
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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.
B 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.
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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.

. 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.

. 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:

P1 - 29

P1

-30

AVSM Q‘(')tc‘l’e"s"e"l";rt?g:ency Vibration Suppression | s g ess: 013AH, 013BH
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

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.

VCL Low-frequency Vibration Detection Level Address: 013CH, 013DH
Default: 500 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

Unit: pulse

Range: 1 ~ 8000
Data Size: 16-bit

Display Format: Decimal
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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 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.

B 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:

P1 - 25

VSFI1 Low-frequency Vibration Suppression (1) Address: 0132H, 0133H
Default: 100.0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

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 O, this parameter is disabled.
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P1 - 26
P1-27
P1 - 28

VSG1 :.r)w-frequency Vibration Suppression Gain Address: 0134H, 0135H
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

Unit: -

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.

VSF2 Low-frequency Vibration Suppression (2) Address: 0136H, 0137H
Default: 100.0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

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 :_zo)w-frequency Vibration Suppression Gain Address: 0138H, 0139H
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9

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.
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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.

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

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.

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.

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
SPDO 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

CN1 DI signal
C SPEGE d J Command Source Content Range
ommand ' spp1  SPDO
External Voltage
S analog between V-REF- -10V ~ +10V
ST 0 0  Mode signal GND
Speed
5z N/A command is 0 0
S2 0 1 P1-09
-60000 ~
S3 1 0 Internal parameter P1-10 +60000 r/min
S4 1 1 P1-11
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State of SPDO~1: 0: indicates OFF (Normally Open); 1: indicates ON (Normally
Closed)

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 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).

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

The 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:

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

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
(TACCQ), 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.
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Speed

Acceleration Deceleration

Rated Speed

0 — —

Time (ms)

<+—> < >
TSL/2 TACC TSL/2
14—»14—»54—“
TSL/2 TDEC TSL/2
S-curve characteristics and Time relationship
Relevant parameters:
MY 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 O (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.
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P1-35

P1

- 36

TDEC [Deceleration Time Address: 0146H, 0147H
Default: 200 Related Section:
Applicable Control Mode: S Section 6.3.3

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 O (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:
Unit: msec Section 6.3.3

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.

TACC: P1-34, Acceleration time
TDEC: P1-35, Deceleration time
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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 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 P1-36 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 7/ - /

—

\'2\ s 4 R s /7 | 8 \S\Time@ec)

-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 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.
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Relevant parameters:

Accel / Decel Smooth Constant of Analog .
m SFLT Speed Command (Low-pass Filter) Address: 010CH, 010DH

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

Range: 0 ~ 1000 (0: Disabled)
Data Size: 16-bit
Display Format: Decimal

Target Speed

' 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 _
i The speed control ramp is
i determined by parameter P1-40
3000rpm  f---------- A i
.10 5 - i
] _ I i
Ry 5 10 Analog Input Voltage (V)
R S -3000rpm
formennn e -5000rpm
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AS04-A2

Relevant parameters:

m VCM Max. Analog Speed Command or Limit

Address: 0150H, 0151H

Default: rated speed

Applicable Control Mode: S, T

Unit: r/min

Range: 0 ~ 10000
Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section:
Section 6.3.4

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)
S2 (P1-09)

command

External analog
voltage or zero (0)

External 1/0 signal

ImmpiNOTE

—*3s1

SPDO

SPD1

;
SON | ON

A

OFF

OFF

ON OFF ON

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 SPDO~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:

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.

Manual Mode: User-defined loop gain adjustment. When using this mode, all auto
and auxiliary function will be disabled.

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:

P2 -32A

AUT2 [Tuning Mode Selection Address: 0240H, 0241H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 5.6, 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]
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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:
B Proportional gain: Adjust this gain can increase the position loop responsiveness.
B Integral gain: Adjust this gain can enhance the low-frequency stiffness of speed

loop and eliminate the steady error. Also, reduce the value of phase margin. Over

high integral gain will result in the unstable servo system.

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

PN ([ KVP Proportional Speed Loop Gain Address: 0208H, 0209H
Default: 500 Related Section:
Applicable Control Mode: ALL Section 6.3.6
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.

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

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.

P2 -07 L% Speed Feed Forward Gain Address: 020EH, 020FH
Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.6
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.

Revision January 2011 6-33



Chapter 6 Control Modes of Operation ASDA-A?2

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

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

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

(KVI) and feed forward gain (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 >
Frequency
KVP KVP
Frequency Phase
STEP 2 : Fix the value of KVP and adjust the value of KVI.
Gain >
A Frequency
KVI

»

'Frequency Phase
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STEP 3 : Select the value of KVI, if the value of Gain 4
phase margin is too small, re-adjust
the value of KVP again to obtain the
value, 45deg of phase margin.

>
»

Frequency

>

Frequency

i

Phase vy

Time Domain

Speed

7' N

________________________________________________ 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 marginis over low, itis not

helpful to steady error. But it is helpful

to dynamic tracking error.

» Time

When the value of KVl is greater, the value

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

quite substantially. It is helpful to steady error.
Butitis not helpful to dynamic tracking error.

» Time
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Speed

A

When the value of KVF is nearly to 1
KVF .

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 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

A

WA N

Inertia Measurement
A
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6.3.7 Resonance Suppression

The resonance of mechanical system may occur due to excessive system stiffness or
frequency response. However, this kind of resonance condition can be improved,
suppressed, even can be eliminated by using low-pass filter (parameter P2-25) and notch

filter (parameter P2-23, P2-24) without changing control parameter.

Relevant parameters:

PN INCF1 Notch Filter 1 (Resonance Suppression) Address: 022EH, 022FH
Default: 1000 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.

DPH1 Notch Filter Attenuatl_on Rate 1 Address: 0230H, 0231H
(Resonance Suppression)

Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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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PR EM INCF2 |Notch Filter 2 (Resonance Suppression) Address: 0256H, 0257H
Default: 1000 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.

DPH2 Notch Filter Attenuatl_on Rate 2 Address: 0258H, 0259H
(Resonance Suppression)

Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.
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P2 - 45

P2 - 25

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

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.

DPH3 Notch Filter Attenuation Rate 3 Address: 025CH, 025DH

(Resonance Suppression)

Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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 O, the parameters P2-45 and P2-46 are both
disabled.

Low-pass Filter Time Constant

NLP ) Address: 0232H, 0233H
(Resonance Suppression)
Default: 2 (1kW and below models) or Related Section:
5 (other models) Section 6.3.7

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.
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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 O 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.
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Settings of P2-47
Current Value Desired Value Function

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

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

I 0 Save the setting value of P2-43 ~ P2-46 and disable
auto resonance suppression function.

1 1 Clear the setting value of P2-43 ~ P2-46 and enable
auto resonance suppression function.
Do not clear the setting value of P2-43 ~ P2-46 and

1 2 enable auto resonance suppression function
continuously.

5 0 Save the setting value of P2-43 ~ P2-46 and disable
auto resonance suppression function.

2 1 Clear the setting value of P2-43 ~ P2-46 and enable
auto resonance suppression function.
Do not clear the setting value of P2-43 ~ P2-46 and

2 2 enable auto resonance suppression function
continuously.
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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
Gain Point Gain i Gain /o conditions
i Notch Filter is suppressed
| ! k
i odb) : — :
! Low-pass _|_ K | — . Low-pass
! Frequency Attenuation’\ ! E Frequency
; ' yRateP2:24 ‘ g ' -
- > >
Resonance ~._Frequency Resonance Frequency Resonance Frequency
Frequency . Frequency Frequency .
P2-23

Use Low-pass Filter to suppress resonance

Resonance

ot i conditions
Point Gain $ Low-pass Filter Gain /—

cain Attenuation is suppressed

E _|_ 0db Rate -3db Cut-off Frequency E
i Low-pass of Low-pass Filter J— H Low-pass
! Frequency [ =10000/P2-25 Hz ~, Frequency
| |
| |
| |

Resonance \FVEQUEHCY

Frequency

f

Frequency Resonance\ Frequency
Frequency -

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

T DI signal of
orque CNI1 Command Source Content Range
Command
TCM1 TCMO
External analog Voltage between
: -TOV ~ +10V
signal _REF-
T1 0 0 Mode g T-REF-GND
Tz None Torque . 0
command is 0
T2 0 1 P1-12
- o/
T3 1 0 Internal parameter P1-13 330000/%
T4 1 1 P1-14

B State of TCMO~1: 0: 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:

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:

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 [k zr:;‘r’;gn?(“LS;jv'_‘;::sAF’;ﬁ':g Torque Address: 010EH, 010FH
Default: 0 Related Section:
Applicable Control Mode: T Section 6.4.3
Unit: msec

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

Display Format: Decimal

ImmpiNOTE

1) If the setting value of parameter P1-07 is set to O, 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.

3()096 ””””””””” ki
100%  f----------

-10 -5 o
Torque command | |

5 10 Analog Input Voltage (V)

\
S S

R -100%

S -300%
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Relevant parameters:

m TCM Max. Analog Torque Command or Limit Address: 0152H, 0153H
Default: 100 Related Section:
Applicable Control Mode: ALL Section 6.4.4
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).

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

6.4.5 Timing Chart of Torque Control Mode
T4 (P1-14) |- /—
Internal speed [TS (P1-13) [~

command 3
T2 (P1-12) | |

External analog - AN /

voltage or zero (0)

v v v

TCMO OFF ON OFF ON

OFF | oN

External I/O signal TCM1 v

SON | oON

immidNOTE

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 TCMO~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
Either PT or S control mode can be selected via the Digital
PT-S 06
Inputs (DI)
Either PT or T control mode can be selected via the Digital
PT-T 07
Inputs (DI)
Either PR or S control mode can be selected via the Digital
PR-S 08
Inputs (DI)
Dual Mode
Either PR or T control mode can be selected via the Digital
PR-T 09
Inputs (DI)
Either S or T control mode can be selected via the Digital
S-T 0A
Inputs (DI)
PT-PR op Either PT or PR control mode can be selected via the Digital
Inputs (DI).
PT-pR.S of Either PT or PR orS control mode can be selected via the
) Digital Inputs (DI).
Multiple Mode

PT-PR-T  OF Either PT or PR or T control mode can be selected via the
Digital 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 DI inputs (SPDO~1 or TCMO~1). In position mode, we
recommend that the users can use PT mode to input pulse to reduce the use of DI inputs
(POSO~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.
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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.

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

CTRG
| S-P
POS0-2 NOT CARE POS0-2 VALID ><_POS0-2 NOT CARE
SPDO-1VALID  ><_ SPD0~1 NOT CARE | sppo-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 SPDO~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 POSO~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.
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6.5.2 Speed / Torque Control Mode Selection
S-T Mode:

The speed command can be the external analog voltage or internal parameters (P1-09 to
P1-11) and SPDO~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 TCMO~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:

| ST |
NOT CARE SPDO-1 VALID NOT CARE
TCMO-1VALID < NOTCARE X 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 TCMO~1. When
switching to the speed mode (when S-T is OFF), the speed command is selected by
SPDO~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

I N

L] TP |

POS0-2 NOT CARE > | POS0-2 VALID ><_POS0-2 NOT CARE

TCMO-1 VALID TCMO0~1 NOT CARE >< TCMO0-1 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 TCMO~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 POSO~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 SPDO~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

SPDO~1 INVALID SPDO~1 VALID

Command Source Selection of Speed Limit

6.6.2 Torque Limit

The command source of torque limit command is the same as torque command. It can be
the external analog voltage but also can be internal parameters (P1-12 to P1-14). For

more information of torque command source, please refer to chapter 6.4.1.

The torque limit only can be used in position mode (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 TCMO~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 issetto 0

TCMO~1 INVALID TCMO~1 VALID

Command Source Selection of Torque Limit
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6.6.3 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:

OENIEE IMON Analog Monitor Output Address: 0006H, 0007H
Default: 01 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: 00 ~ 77

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter determines the functions of the analog monitor outputs.

XY: (X: CHT; 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)

: Reserved

A U1~ W N

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.
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AINIEM AOUT |Pulse Output Polarity Setting Address: 0106H, 0107H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 3.3.3
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

m MON1 |[Analog Monitor Output Proportion 1 (CH1) Address: 0108H, 0109H

Default: 100 Related Section:
Applicable Control Mode: ALL Section 6.4.4
Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal
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P4 - 20

P4 - 21

MON2 |[Analog Monitor Output Proportion 2 (CH2) Address: 010AH, 010BH

Default: 100 Related Section:
Applicable Control Mode: ALL Section 6.4.4
Unit: % (full scale)

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

DOF1 ,(Acn::c))g Monitor Output Drift Adjustment Address: 0428H, 0429H
Default: Factory setting Related Section:
Applicable Control Mode: ALL Section 6.4.4

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.

DOF2 ,(Acnl_zia;())g Monitor Output Drift Adjustment Address: 042AH, 042BH
Default: Factory setting Related Section:
Applicable Control Mode: ALL Section 6.4.4

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.

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 PO-
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.
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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.

r'S
,,,,,,,,,,,,,,,,,,,, IV R
DOF
T
,,,,,,,,,,,,,,,,,, 8v|

6.6.4 Electromagnetic Brake

When the servo drive is operating, if the digital output BRKR is set to Off, it indicates the
electromagnetic brake is disabled and motor is stop running and locked. If the digital
output BRKR is set to ON, it indicates electromagnetic brake is enabled and motor can run

freely.

There are two parameters that affect the electromagnetic brake. One is parameter P1-42
(MBT1) and the other is parameter P1-43 (MBT2). The users can use these two parameters
to set the On and Off delay time of electromagnetic brake. The electromagnetic brake is
usually used in perpendicular axis (Z-axis) direction to reduce the large energy generated
from servo motor. Using electromagnetic brake can avoid the load may slip since there is
no motor holding torque when power is off. Without using electromagnetic brake may
reduce the life of servo motor. To avoid malfunction, the electromagnetic brake should be

activated after servo system is off (Servo Off).

If the users desire to control electromagnetic brake via external controller, not by the
servo drive, the users must execute the function of electromagnetic brake during the
period of time when servo motor is braking. The braking strength of motor and
electromagnetic brake must be in the same direction when servo motor is braking. Then,
the servo drive will operate normally. However, the servo drive may generate larger
current during acceleration or at constant speed and it may the cause of overload (servo
fault).
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Timing chart for using servo motor with electromagnetic brake:

ON

SON
(DI Input) OFF | OFF

| ON |
BRKR OFF | | oFF
(DO Output) r b

MBT1(P1-42) MBT2(P1-43)

/ \ ZSPD(P1-38)

Motor Speed

BRKR output timing explanation:

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

1.

the motor speed is still higher than the setting value of P1-38.

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.

Electromagnetic Brake Wiring Diagram

ImmpNOTE

D)
2)

3)
4)

Please refer to Chapter 3 Connections and Wiring for more wiring information.

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.

Please note that the coil of brake has no polarity.

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

BUS Voltage
READY

SERVO
READY

SERVO ON
(DI Input)

SERVO ON
(DO Output)

Position \ Speed\
Torque Command

Input

<

<«— 1 msec (min)+ Response Filter Time of Digital Input (P2-09)

Input available
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7.1

Motion Control Functions

ASDA-A2 series provides the following motion control functions:

1) Innovative PR mode

2) Capture (Position Latch) / Compare (Position Detection) functions

3) Electronic Cam (E-Cam) function (ASDA-A2 series L type models does not provide this

function.)

7.2 System Information

The system information of the servo drive includes:

1. System Parameters; 2. Monitor Parameters; 3. Data Array

Please refer to the following table below.

System Parameters

Monitor Parameters

Usage

Applied to function settings or
commands, for example,
position/speed/torque control
modes, position/speed loop gain
and other settings.

For monitoring status of servo
operating, for example, speed,
position, torque and other settings.

Display Method

LED Display: display PX-XX on the
display for example P1-01. Press
the SET key to display the setting
value of parameters. For the
operation of the digital keypad,
please refer to Chapter 4.

Set PO-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.

Access Method

There are 16-bit and 32-bit
parameters which can be
read/written via several ways.

Read only

Data Length

16-bit or 32-bit (depends on the
settings of parameters)

32-bit integer

Communication

Support MODBUS/CANopen/USB
Read & Write, each parameter
occupies two MODBUS addresses.

® Monitoring is accomplished through
USB (upon PC software)

e Do not support MODBUS/CANopen
Read & Write directly unless users
use mapping function to monitor
the specified monitor parameters
via the corresponding system
parameters.

Mapping
Parameters

P0O-25 ~ PO-32, total 8 parameters
(Determined by PO-35 ~ P0-42)

P0O-09 ~ P0O-13, total 5 parameters
(Determined by PO-17 ~ PO-21)
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System Parameters Monitor Parameters

In monitor mode, users can press UP or
DOWN arrow key to change the
monitoring variables (monitor item
Remark - settings) in common use (code 0 ~ 26).
Please note that not all monitoring
variables can be displayed (total 150
kinds of monitor parameters).

7.2.1 Monitoring Variables

Please refer to the following table for the explanation of monitoring variables:

ltem Explanation

Each monitoring variable has one corresponding code. Using the parameter

Code P0-02 is able to set this code and perform status monitoring.

Format Each monitoring variable is saved in 32-bit (long integer) in the servo drive.

There are two types of monitoring variables, basic monitoring variables and

extension monitoring variables:

1. Basic monitoring variables: Enter into the monitor mode by pressing
MODE key on the digital keypad. In monitor mode, press arrow
keys to find the available basic monitoring variables (P0-02=0~26).

2. Extension monitoring variables: Other monitoring variables are called
extension monitoring variables except basic monitoring variables (PO-
02=27~127).

Type

There are two methods for status monitoring. One is through LED display of
the digital keypad and the other is via the mapping parameters:

1. LED display of digital keypad: Status monitoring through the LED display
Monitor of the digital keypad directly.

Method 2. Mapping parameters: The settings of the monitoring variables will be
reflected on the setting value of the mapping parameters. Users can
know the settings of the monitoring variables through the corresponding
parameters.

1. Press key to switch the monitor mode and then press

arrow keys to select the desired monitoring variables.

) 2. Set P0O-02 directly and then display the settings of the desired monitoring
Display 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 ~ PO-13.
(Please refer to section 8.3 “Detailed Parameter Listings” of Chapter 8.
2. Using mapping parameters and read & write monitor parameters through
communication.
3. The setting values of P0-09 ~ P0O-13 (Status Monitor 1 ~ 5) are the content
Mapping of basic monitoring variables (17h,18h,19h,1Ah). When users want to
Function monitor P0-09, set PO-17 first to read the status value (see P0O-02). When
reading the drive status through Modbus communication, the system will
read the monitor status which specified by PO-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 P0-09 will display on the
display.
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Attribute of monitoring variables:

Attribute Explanation

B Basic monitoring variable. Pressing /DOWN keys can change the status
shown on LED display.

Decimal place display.
indicates one decimal place, [B¥] indicates two decimal places.

Dec 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.

Explanation of monitoring variables:

Monitoring Variables / .
Code Attribute Explanation
000 | Feedback position . o .
0h) | (PUU) B 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 b
001 Position command the servo drive P y
O1h PUU ’
( ) B 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
(02h) Position error (PUU) B and feedback pulse. Unit is user unit, PUU.
003 | Feedback position Motor feedback - current position. Unit is encoder unit,
(03h) | (pulse) [§ pulse.
Position command - current position. Unit is encoder
004 | Position command unit, pulse.
(04h) | (pulse) It is also the position command after electronic gear
ratio is set.
005 | Position error (pulse) | Position error counts between position command pulse
(05h) and feedback pulse. Unit is encoder unit, pulse.
Input frequency of pulse command received by the servo
006 | Input frequency of drliove q yorp Y
06h ulse command )
( )P E Unit is Kpps. Applicable for PT and PR mode.
007 | Feedback speed AEtulal motor :.[I)eedf. Um'F is 9.] r/r:lln. i -
©o7h) B 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.
E
009 | Speed command Integrated speed input command. Unit is 1r/min.
The command source may be from analog command /
(09h) | (Integrated) [3 _ 1y
internal parameter / position loop.
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Monitoring Variables /

Code Attribute Explanation
010 Torque command
(OAN) (Analog) Analog torque input command. Unit is 0.01Volt.
B
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.
012 Average load output by the servo drive. Unit is Percent
(0Ch) | Average load [ ).
(8|]3f]) Peak load [3 Peak load output by the servo drive. Unit is Percent (%) -
014 L e .
(OEh) DC Bus voltage [§ 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.
B
(?éﬁ) IGBT temperature [3 IGBT temperature. Unit is °C.
Resonance frequency of the mechanical system.
There are two groups of resonance frequency: F1 and F2
When reading the drive status through the keypad,
017 | Resonance frequenc pressing SHIFT key can switch the display of F1 and F2.
1h) | B q y 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 Absolute pulse number relative to encoder (use Z phase
018 | number replative to as home). The value of Z phase home point is 0, and it
(12h) | encoder (use Z phase can be the value from -5000 to +5000 pulses. When the
as home) [ Eﬁ value is higher, the deviation pulse number is higher
too.
019 | Mapping parameter Display the content of parameter P0O-25 (mapping target
(13h) | #1 E] is specified by parameter PO-35).
020 | Mapping parameter Display the content of parameter PO-26 (mapping target
(14h) | #2 is specified by parameter P0O-36).
021 | Mapping parameter Display the content of parameter PO-27 (mapping target
(15h) | #3 is specified by parameter P0O-37).
022 | Mapping parameter Display the content of parameter P0-28 (mapping target
(16h) | #4 is specified by parameter PO-38).
023 . Display the content of parameter P0-09 (the monitor
(17h) Status monitor #1 § status is specified by parameter P0-17).
024 . Display the content of parameter PO-10 (the monitor
(18h) Status monitor #2 status is specified by parameter PO-18).
025 . Display the content of parameter PO-11 (the monitor
(19h) Status monitor #3 [§ status is specified by parameter P0O-19).
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Monitoring Variables / .
Code Attribute Explanation
026 . Display the content of parameter PO-12 (the monitor
(1Ah) Status monitor #4 [§ status is specified by parameter P0-20).
Integrated DI status. Each bit corresponds to one
039 | DI status (Integrated) channel of digital input. .
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
(28h) channel of digital output.
041 Drive Status The drive status will display via PO-46. Please refer to PO-
(29h) 46 for explanation.
043 The latest captured data by using Capture function.
(2Bh) Capture data Note: Using Capture function is able to capture many
positions.
(ggﬁ) Auxiliary encoder CNT | Pulse counts input by auxiliary encoder (CN5).
(g?g) Pulse command CNT Pulse counts input by pulse command (CNT).
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.
051 Feedback speed
(33h) (Instant) Actual motor speed. Unit is 0.1r/min.
052 f;ftiE)aCk speed Actual motor speed. Unit is 0.1r/min.
(34h) (The low-pass filter function is used.)
053 Torque command Integrated torque command. Unit is 0.1Percent (%).
(35h) (Integrated) The command source may be from analog command /
internal parameter / speed loop.
054 | Feedback Torque .
Actual motor torque. Unit is 0.1Percent (%).
(36h)
Feedback t
(gga) curren Actual motor current. Unit is 0.01ampere (Amp).
DC Bus voltage
(ggﬁ) 9 Main circuit voltage after rectification. Unit is 0.1Volt.
| b : The accumulated pulse numbers of master axis of
059 EEJCZ?ﬂn%r:steerr ins electronic cam. Please refer to P5-86.
(3Bh) (Accumulated) (ASDA-A2 series L type models does not provide this
function.)
| b ¢ The incremental pulse numbers of master axis of
060 EPCZT'nn;rgstzrr gxis electronic cam every 1msec.
(3Ch) (Incremental) %ﬁi?ﬁoﬁz) series L type models does not provide this
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Monitoring Variables /

Code Attribute Explanation
Lead pulse number of E-Cam master axis which is used
to decide the engage condition.

1. Before the electronic gear engaged:
Lead pulse number is determined by P5-87 or P5-92.
The electronic cam engaged when the setting value
061 Pulse number of is 0.
(3Dh) E-Cam master axis 5> After the electroni g
(Lead Pulse Number) . er the electronic gear engaged:
Lead pulse number is determined by P5-89. The
electronic cam disengaged when the setting value is
0.
(ASDA-A2 series L type models does not provide this
function.)
The position of E-Cam axis. The input of E-Cam curve.
Unit: It is the same as the pulse number of master axis.

062 After receiving the pulse number P of master axis, E-Cam

(3Eh) Position of E-Cam axis | axis will operate M cycles. It indicates that there are M
cycles of the E-Cam curve (P5-83=M, P5-84=P).
(ASDA-A2 series L type models does not provide this
function.)

The position of slave axis of E-Cam. The output of E-Cam
o ¢ curve.

063 Posmon_o E-Cam Unit: It is the data unit of E-Cam curve.

(3Fh) | slave axis ) _ _
(ASDA-A2 series L type models does not provide this
function.)

064 | End register of PR In PR mode, it is the end of the position command

(40h) | command. (Cmd_E).

065 | Output register of PR | In PR mode, it is the accumulated outputs of position

(41h) | command. command.

067 | Target speed of PR It is target speed of PR path command. Unit is PPS (Pulse

(43h) | command. Per Second).

Input data of S-curve filter which is used to create the
effect of S-curve filter. In PR mode, it is valid for both E-

068 S fil Cam and internal speed command

(44h) -curve filter (Input) p .

(ASDA-A2 series L type models does not provide this
function.)

Output data of S-curve filter which is used to create the
effect of S-curve filter. In PR mode, it is valid for both E-

(gga) S-curve filter (Output) | Cam and internal speed command.

(ASDA-A2 series L type models does not provide this
function.)
In PR mode, it is the terraced speed curve drawn up

076 | Speed command of PR | according to target speed / accel & decel time / position

(4Ch) | mode move (before using S-curve filter). Unit is PPS (Pulse Per
Second).

Synchronous Capture | When Synchronous Capture Axis is enabled, it is the

081 Axis - Pulse i ived bul b . di

(51h) xis - Pulse input received pulses between two capture operation and it

increment

can be used to measure the actual mark distance.
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Monitoring Variables / .
Code Attribute Explanation
Svnchronous Capture When Synchronous Capture Axis is enabled, it is the
084 yn P accumulated errors between actual output pulse and
Axis - Synchronous o o
(54h) target pulse. After the synchronization operation is
error pulse number . .
completed, this value will be near to 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 lI;)Iillz:eno decimal place; CPLD: it will display one decimal
60h) | servo drive [B) )
( ) vo drv When reading the firmware version through the
communication (using mapping parameters):
Low 16-bit (Low Word) will display DSP firmware version.
High 16-bit (High Word) will display CPLD firmware
version.
098 It is regarded as the refresh time of digital inputs and
62h) PLC scan time outputs.
Unit is 0.5msec.
109 Data array capacity D_|splay the capacity of data array. Unit is DWORD (32-
(6Dh) bit).
111 Display servo fault code. But it only displays the servo
Servo fault code drive fault code. The fault code for motion control will
(6Fh) .
not be displayed.
112 Sﬁr\iﬁrr)g:ous time Display the time when the servo drive receives
synchronous signal (TimeStamp).
(70h) | (Low-pass filter is not ¥ . us signal (i P)
used) Unit is usec.
CANﬁpen . Display the time when the servo drive receives
113 | synchronous time synchronous signal and low-pass filter is used.
(71h) | (Low-pass filter is o
used) Unit is usec.
When CANopen communication is enabled, display the
114 CANﬁpen . timing correction value which is synchronized with the
(72h) | Synchronous timing host (external) controller.
correction .
Unit is usec.
123 When reading the monitor value through the keypad, it
Keypad monitor value | is used to read the monitor value displayed on the
(78h) keypad.
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7.2.2 Data Array

ASDA-A2 series provides many motion control functions, such as E-Cam (ASDA-A2 series L
type models does not provide this function.), Capture function, and Compare function.
The data array can keep data for E-Cam, Capture function, and Compare function with
maximum to 800 records (all together to max. 800 records). Please refer to the following

table for the introduction of data array.

Data Array

® Save Capture data.
® Save Compare data.
® Save E-Cam curve.
Note:

Usage 1. 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.

. ASDA-A2 series L type models does not provide this function.

N

® 32-bit integer x 800 records (the data address when reading
and writing data array is determined by P5-10).

Array Size ® FEach 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 array will be saved in EEPROM 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.

Read/Write Window | ® Perform read and write operation through P5-10 ~ P5-13.

Backup Data Into
EEPROM

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

This parameter is used to set the data amount of data

Data Amount array (N x 32 bits). N is the capacity of the data array

P5-10

(N x 32 bits) (Read only).

Read / Write This parameter is used to set the data address when
P5-11 . -

Address reading and writing data array.
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Relevant Parameters for Data Array

Parameter Name Explanation

Panel Read: P5-11 unchanged

Panel Write: P5-11=P5-11+1

When reading data through the panel (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 panel (keypad):

Write the content specified by P5-11. After write operation
is completed, the address of P5-11 will increase 1

) automatically.
P5.12 Read / Write — .
Window #1 Communication Read: P5-11=P5-11+1

Communication Write: P5-11=P5-11+1

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.

Panel Read: P5-11=P5-11+1

Panel Write: Inhibition

When reading data through the panel (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 panel (keypad):

This parameter can not be written through the keypad.

P5.13 Read / Write Communication Read: P5-11=P5-11+1
Window #2
Communication Write: P5-11=P5-11+1

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.

Access to Data Array

There is one index working along with two read/write windows for accessing data array.
For some hosts resending data several times while communication, it had better to put
the index P5-11 every time before read/write.

In brief, 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 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:
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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, 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.

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
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.

7-10 Revision January 2011



Chapter 7 Motion Control Functions

AS04-A2

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 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 P5-13
Data ) . ;
No. = Command Data |, ount = Low High Low High Low High
Address Word = Word = Word @ Word Word = Word
11 0 100 0 200 0
1 0x10 P5-11 6 (Word) - -
First Address First Data Second Data
13 0 300 0 400 0
2 0x10 P5-11 6 (Word) - -
Third Address Third Data Fourth Data
15 0 500 0 600 0
3 0x10 P5-11 6 (Word) - - -
Fifth Address Fifth Data Sixth Data

Please check if the above written data is correct when reading the data of data array.
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

P5-11 11

No. Command Written Data

4 0x06

Then, read the data of the specified address by using communication command 0x03.

Please refer to the table below to set communication command.

Response Data

Communication command:
Read data array
Starting
No. Command Data Araf)tfnt
Address
5 0x03 P5-11 6 (Word)
6 0x03 P5-11 6 (Word)
7 0x03 P5-11 6 (Word)

P5-11
Low High
Word  Word
110

Read Address
13 0
Read Address
15 0
Read Address

P5-12

Low High
Word

Word
100 0

Data of
address 11

300 0

Data of
address 13

500 0

Data of
address 15

Word

P5-13

Low High
Word

200 0

Data of
address 12

400 0

Data of
address 14

600 0

Data of
address 16
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7.3 Motion Axes

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 R Physical
Axis (P5-16) position and the user unit is PUU. Axis

2. Auxiliary It is the pulse counts of the auxiliary encoder Physical
Encoder Axis (linear scale) input by CN5. The pulse type is R/W Xxis
(P5-17) AB phase pulse only.

3. Pulse It is the pulse counts of the host (external) Physical
Command Axis | controller input from CN1. The pulse type can R/W Xxis
(P5-18) be defined by P1-00.

It is the motion axis which is used to enable
Capture function. The command source could
4. Capture Axis be_from motor encoder axis, auxm_a_ry encoder Output
(P5-37) axis and pulse command axis. Position offset R/W AXIS
) exists between output axis and physical 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

5. Compare Axis | be from motor encoder axis, auxiliary encoder R/W Output

(P5-57) axis, pulse command axis and Capture axis. Axis
Position offset exists between output axis and
physical axis.
It is the master axis of electronic cam. The
command source could be from auxiliary

6. E-C M encoder axis, pulse command axis, Capture 0
) A- 'amPS Z%ter axis and PR command axis. Position offset R/W Ktpl"t
xis (P5-86) exists between output axis and physical axis. XIS

(ASDA-A2 series L type models does not
provide this function.)

7. PR_Command Command position defined by PR. R V"“.‘a'
Axis Axis

8. Internal Time Internal timer. The value will increase 1 every R Virtual
Axis Imsec. Axis

The function is similar to Capture axis (P5-37).
9. Synchronous But, it will correg:t the offset value of this _
. synchronous axis (P5-78) when capture Virtual
Capture Axis T . ! R/W :
p5.77 operation is activated every two times. Axis
(P5-77) (This function is available only in firmware
version V1.009 and later models).
Please note:

1. Physical axis: Position value is obtained from the actual terminal signal counts.

2. Output axis: It is the axis output by the physical axis. The value will not be the same as

the source of physical axis, but the increasing value will be the same as the increasing

value of physical axis.
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3. Virtual 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 regarded as the command axis for
Capture and Compare function. But it could be regarded as the command source of the

master axis of electronic cam.

7.4 PR Mode

PR mode could be composed of one position command or multiple position commands, and
triggered by DI signal, CTRG. DI signals, POSO ~ POS5 are used to specify the desired trigger
position.

In PR mode, electronic cam (E-Cam) is provided. Users can enable electronic cam function by
PRs (Position Registers). After the electronic cam is disengaged, the system can command the
motor to return to the specified position as well. The PR cannot be interpreted as “Point to
Point” control. It does beyond that. The servo is capable to change its working profile under

PR mode instantaneously. There are 64 PRs available.

7.5 Comparison

Old PR mode PR Mode of ASDA-A2

Position

settings 8 position settings 64 position registers (64PRs)

Homing mode, constant speed mode,
Command Type Position command position control mode, jump mode,
write parameter mode are available.

® Either Absolute command | ® Absolute command / Incremental

Parameters for or Incremental command command can be set individually.
Position ® Accel / Decel time x 1 ® Accel / Decel time x 16
Commands ® Motion speed x 8 ® Motion speed x 16
® Delay time x 8 ® Delay time x 16

It can be enabled at any time. Users can
specify the command connection
method (sequential command /
insertion command / overlap

Command It is enabled when DO signal,
Trigger Timing @ ZSPD is On.

command).
® Dl signals: CTRG + POSn
(n: number)

® Dl signals: CTRG + POSn

Trigger Method ® Event trigger function: DI signals

(n: number) EV1 ~ 4 + CAP_OK
® P5-07 (Trigger Position Command)
® Accel / Decel S-curve ® Accel / Decel S-curve
Position (When S-curve function (P1-36) (When S-curve function (P1-36) is
Command is disabled, the acceleration disabled, the acceleration and
Profile and deceleration function are deceleration function can be enabled
also disable.) still.)
Format ® Rotation or Pulse ® 32-bit data (user unit)
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Old PR mode PR Mode of ASDA-A2

® Execute homing function
automatically when power is
applied to the servo drive (Servo On

® Execute homing function at the first time)
automatically when power @ DI signal, SHOM
Homing is applied to the servo ® When PR path is set to 0, it is
Function drive (Servo On at the first homing mode. Users also can use
time) DI signal, CTRG to trigger PR path
® Dl signal, SHOM 0.

® After homing operation is
completed, it can execute the
specified PR path.

Software Limit

i This function is not provided. This function is provided.
Function

7.6 Pulse of User Unit

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.

The PUU is a unit which is scaled by the electronic gear. This will bring out an advantage, and
that is “YOU SEE WHAT YOU COMMAND”. For example, if you send 10000 PUU for command

and you can read from the feedback 10000 PUU and ignore the electronic gear ratio.

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 (PUU/rev), then the electronic gear ratio should be set to:

GEAR_NUM(P1-44) / GEAR_DEN(P1-45) = 1280000 / P

7.7 Position Registers

1) The unit of position register of PR mode: They are indicates as user unit, PUU.
2) Cmd_E (Monitoring Variable 064): The target position of command.

3) Cmd_O (Monitoring Variable 001): The intermediate command

4) Fb_PUU (Monitoring Variable 000): The current (feedback) position of motor.
5) Err_PUU (Monitoring Variable 002): The position error = (Cmd_O - Fb_PUU).

6) In PR mode, at any time (no matter during operation or at stop):
Err_PUU = Cmd_O - Fb_PUU.
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Position Commands and Position Registers:

Five different types of position commands

: Absolute, Incremental, Stop, Homing and Speed

commands.
T After position command cjlvnﬁz:dp(l;zlitr:(;n = > When position
accepted => executed = > command is completed
Cnl;d_lE = command data Cmd_E: unchanged Cmd_E: unchanged
Absolute (absolute) .
- ] Cmd_O continuously Cmd_O =Cmd_E
position Cmd_O: unchanged output
command DO signal: CMD_OK is DO signal: CMD_OK is
ON
OFF
Cmd_E+= colmmand data Cmd_E: unchanged Cmd_E: unchanged
Incremental (incremental) .
e ) Cmd_O continuously Cmd_O =Cmd_E
position Cmd_O: unchanged output
command DO signal: CMD_OK is DO signal: CMD_OK is
ON
OFF
Cmd_E: unchanged Cmd_E: unchanged
Stop Cmd. O ., | Cmd_E: unchanged Cmd. O " .
command md_O continuously _ md_O = position a
_ output Cmd_O stop in stop
DI signal, accordance with _ _
unchanged ON
. Cmd_E = Z pulse
Cmd_E: unchanged EIT:S[JE continuously (absolute position)
Homing Cmd_O: unchanged Cmd_O continuously g:trgd_o = position at
command | DO signal: CMD_OK is output P
OFF DO signal: CMD_OK is
DO signal: HOME is OFF ON
DO signal: HOME is ON
Cmd_E continuously output
Speed Cmd_O continuously output. After speed command is completed, it indicates
command that the 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 or other mode for entering PR

mode)

position

Cmd_O = Cmd_E = current motor feedback

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.
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7.8 Homing Function

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 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 Triggering PRs

There are several methods to call a PR.
1. Standard

CTRG: Trigger the PR selected by DIs (POSO ~ POS5).
2. Special

STP: Terminate the running PR.
SHOM: Start to run homing procedure (PRO).

3. Event
EV1 ~ 4 (rising edge): Event can be used to call a PR.
EV1 ~ 4 (falling edge): Event can be used to call a PR.
4. Software
P5-07: Use PR identification to call a PR.
5. Others

PR#50 is called when Capture function finished, and a specific PR can be assigned after E-

Cam disengaging.

DI signals: CTRG, SHOM, STP, POSO ~ 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
J
COMMAND
] i Target Position
DO : TPOS | Reached
|
|
(TPOS) AND
DO: MC_OK |
i (CMD_OK)
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The Ways to Call a PR

There are 64 position settings in PR mode. PR 0 is homing mode and the others (PR 1 ~ 63)

can be user-defined. For the ways to call a PR, please refer to the table below:

Command Source

Explanation

Standard

Special

Event

Software

DI signals:
CTRG + POSO ~ 5

DI signals: STP, SHM

Dl signals: EV1 ~ 4

P5-07

Use DI signals, POSO ~ 5 to specify the desired trigger
procedure number (PR), and then use the rising-edge of
DI signal, CTRG to trigger a PR.

Suitable application: PC or PLC commands the servo drive
by using DI signals

DI signal: Set STP from OFF to be ON, and the command
will stop.

DI signal: Set SHOM from OFF to be ON, and the servo
drive will start to perform homing operation.

There are 4 events with rising and falling edges can be
set to trigger a specific PR.

DI signals: Trigger the command by changing the status
of EV1 ~ 4

P5-98: Event Rising-edge Trigger Command (OFF > ON)
P5-99: Event Falling-edge Trigger Command (ON > OFF)
Suitable application: sensor, preset trigger procedure
Set P5-07 to the desired trigger procedure number (PR)

and it will trigger the dedicated position command
immediately.

P5-07 can be set through the keypad / communication
(RS-232/485 and CANopen.

Suitable application: PC or PLC commands the servo drive
by using the communication.

The number from 0 to 63 can be put into P5-07 to call a
PR respectively. PR#0 is defined as homing procedure.
The P5-07 will reply appropriate message about the result
of executing PR.

Others

Trigger the
command after
Capture operation.

Trigger the
command after E-
Cam is disengaged.

After Capture operation is completed, it will trigger PR 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 designated by BA
setting of P5-88.

(ASDA-A2 series L type models does not provide this
function.)
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7.10 Parameter Settings

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 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) PR 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 Protection 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)

5) PR Definition: P6-02 ~ P7-27, (64 BIT), total 63 groups (2N)
Bit \31~28 27 ~ 24 23~20\19~16\15~12 11~8 7~4 3~0

DWO ... v o TYPE
DW1 DATA (32 bit)

Each PR occupies two parameters. TYPE determines the PR type or function. DATA indicates PR
data and the others are auxiliary information.
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6) Constant Speed Control: TYPE = 1

Bit 31 ~28 27~24 23~20 19~16 15~12 11~38 7~4 3~0
DWO - - DLY - DEC ACC OPT 1
DWI1 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 INS

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: Insertion command on PR

AUTO: When current positioning is completed, the motor moves to the next dedicated PR

automatically.

UNIT: O ~ 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: O ~ F. Delay time number (4 bits). The digital output of this PR activates after the delay
time. External INS is not valid. The delay time number settings correspond with the parameter
P5-40 ~ P5-55.

DLY (4) Index P5-40 ~ P5-55

7) Position Control: (TYPE = 2, Single positioning control. Motor stops when positioning is
completed. TYPE = 3: Auto positioning control. Motor goes to next dedicated PR 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  2o0r3
DWI1 ‘ DATA (32 bit): Target position, Unit: Pulse of User Unit
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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 i i 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: Insertion command on PR.

OVLP: Overlap the next PR. 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 PR.
Bit  31~28 27~24 23~20 19~16 15~12 11~8 7~4 3~0

pwo - - DLY - FUNC.CODE OPT 7 .
DWI1 PR Number (0 ~ 63 )
OPT:
OPT
Bit 7 Bit 6 Bit 5 Bit 4
. . INS

PR Number: Dedicated jump PR
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FUN_CODE: Reserved

DLY: Delay time after jump

9) Special Function: TYPE = 8 » Write the specified parameter to the dedicated PR.

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 ‘ -
DWI1 Para_Data

P_Grp, P_ldx: 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 PR 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 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 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 PR 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 PR 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\23~2o\19~16 15~12 11~8 7~4  3~0
DWO \ BOOT : \ DLY \ DEC2  DECI ACC PR BOOT
DW1 \ ORG_DEF (32 bit)

PR: 0 ~ 3F. PR style (4 bits)
0: Stop mode. Motor stops after homing is completed.
1~63 (01 ~ 3F): Auto mode. Motor goes the dedicated PR 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.

1) 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.

Do not return to Z pulse: Set PR=0

Return to Z pulse: Set PR=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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2) Position offset values are not defined when performing homing operation. After homing
operation, the position offset values can be set as a dedicated PR.

For example, if 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 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 Motion Commands

1) Each motion command can be inserted (INS) or overlapped (OVLP).

INS OVLP INS OVLP

4+— P_Command1 [——e 4+— P_Command2 ———e

2) The priority of INS is higher than OVLP.

P_Command 1 P_Command 2 Sequence Output Note
Sequential P_Command 1 and P_Command 2
OVLP=0 INS=0 d DLY 1 can be speed or position
Command
command.
Overla When P_Command 2 is a speed
OVLP=1 INS=0 P NODLY command, OVLP function is
Command ;
disabled.
OVLP=0 Insertion P_Command 1 and P___Command 2
INS=1 Command N/A can be speed or position
OVLP=1 command.
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7.10.2 Sequence

1) Sequential Command on PR

A command will be executed only when the previous command completed.

SPEED Mg TINs X NS
X | OVLP X | ovLP
+ | DLY X | DLY

£ > » TIME

P_Command 1 i DLY 1 i P_Command 2

P_Command 1: DLY is set
P_Command 2: INS is not set

(DLY: Delay time is calculated from the time when the position command is completed)

« | AUTO

X | INS X | INS
SPEED | X | OVLP X | ovLP

+ | DLY X | DLY

< DLY T —»

» TIME
V_Command 1 P_Command 2

V_Command 1: Speed command. DLY is set
P_Command 2: Position command.

(DLY: Delay time is calculated from the time when the position command is completed)

2) Overlap Command

The second command will be executed after delay time or during deceleration period.
A long delay time at the first command will affect the timing of second command. Zero
delay is recommended for overlap application.

SPEED X | INS X | INS
< | ovLP X | OVLP
+ | DLY X | DLY

f = » TIME

P_Command 2

«— DLY1 —>
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SPEED | ¥ | INS X | INS
' | OVLP X | OVLP
X | DLY X | DLY

j : . p TIME

P_Command 1 P_Command 2

P_Command 1: OVLP is set, DLY can not be set.

P_Command 2: INS is not set

3) Internal Insertion Command

The second command will insert the first command to be a new command. The final

result depends on the types of commands. The delay time gets function.

K | INS | INS
SPEED I—5¢ T ovip % | OVLP
v’ | DLY X | DLY The final destination :
P_Command 1 Absolute : Cmd_E = command

/ \ TIME Relative, Incremental:
P Command 2 P  Cmd_E = last Cmd_E + command
j——— DLY] —— -

! If 0, this command '
will be omittd

< | AUTO
X | INS /| INS
SPEED | X | OVLP X | OVLP
+ | DLY X | DLY

The final destination :

V_Command 1
TIME Absolute : Cmd_E = command

™ Command 2 P Relative, Incremental:
I« DLY 1 > - Cmd_E = last Cmd_E + command

‘If 0, this command
will be omittd

V_Command 1: Speed Command. DLY is set
P_Command 2: Position Command. INS is set
(DLY is valid for internal insertion command)

This procedure can be used to create complicated position profile.
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4) External Insertion Command

The external insertion will change the command being executed at the moment it
inserted. The delay time is not a matter for external insertion.

X | INS v | INS
X | OvLP X | OvLP
=| DLY X | DLY

SPEED The final destination :

Absolute : Cmd_E = command
Relative : Cmd_E = Fb_PUU + command
Incremental : Cmd_E = last Cmd_E + command

P_Command 1

DLY!
K’ H - Cap. Relative : Data captured + command
P_Command 2 TIME
=1 AUTO
X | INS " | INS
X | OVLP VLP
SPEED = | DLY : SLY The final destination :

Absolute : Cmd_E = command

Relative : Cmd_E = Fb_PUU + command

Incremental : Cmd_E = last Cmd_E + command
> Cap. Relative : Data captured + command
TIME

V_Command 1

: DLY P_Command 2

]
]
H
]
—

V_Command 1: Speed Command. The delay time is not a matter for external insertion.

P_Command 2: Position Command. INS is set
(DLY is not valid for external insertion command)

This procedure can be used to change position profile freely.
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7.11 Electronic Cam (E-Cam) (ASDA-A2 series L type models does not provide

this function)

From Machine Cam to Electronic Cam

The concept of electronic cam (E-Cam) is to use the software settings to determine the
position relationship between master axis (Master) and slave axis (Slave), almost like a virtual

electronic cam exists between both of them. Please refer to the figure below.

In PT mode, the external input pulse number (from master axis) is the reference of the
position command (from slave axis). It indicates the slave axis follows the master axis. The
relationship between master axis and slave axis is a linear relationship (The ratio is electronic
gear ratio). When the electronic cam function is enabled, the relationship between master axis
and slave axis is no longer a linear relationship only. It will become a cyclic curve relationship,
just like the profile of the electronic cam. In the traditional mechanical system, a machine cam
(physical cam) can convert the simple constant speed motion to variable speed motion,
reciprocating motion and intermittent motion, etc. a wide range of motion control operation.
The electronic cam can provide the same function and make the system to be used for a

variety of motion control applications as well.
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Please refer to the table below to know the differences between a machine cam (physical cam)

and an electronic cam (virtual cam).

Machine Cam (Physical Cam)

Electronic Cam

Return to the original position

After E-Cam rotates 360 degrees (one
revolution), it can return to the original

ST after one rotation. position and also can display by spiral
form like mosquito coil incense.
Smooth Determined by actual process Three curves can be interpolated
Performance precision between two positions upon software.
. The position accuracy is very The position accuracy is very precise,
Position ; L e .
ey precise (under the condition of but the actual motor position will be a

no vibration)

little deviated due to the delay time.

Long Distance
Motion

When the motion distance is
longer, the system needs bigger
machine cam. Making a big
machine cam is not easy.

Only need to change the values of E-
Cam curve. It is applicable for the
application of long motion distance.

If master axis
can be
eliminated

Master axis can not be
eliminated

Master axis can be eliminated for
constant speed motion application.
Users can use the signals that
generated by the servo drive.

Replacement

Need of replacement or repair.
It will cost money.

No need of replacement or repair. Users
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 consume the power.

Space and energy saving. Good for
environmental protection.
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B Characteristics of E-Cam:

Characteristics of E-Cam

Control Mode

E-Cam function is available only in PR mode.

Enable E-Cam Function
(P5-88 X Settings)

X=0: Disable E-Cam function (Default). If E-Cam has been engaged
already, setting X=0 will force E-Cam to be disengaged.

X=1 : Enable E-Cam function.

States of E-Cam

There are three statuses: Stop / Lead Pulse / Engaged

Sources of Master Axis
(P5-88 Y Settings)

® Physical axes:
B P5-88 Y=1. Linear Encoder (CN5)
B P5-88 Y=2. Pulse Command (CN1)
® OQutput axis:

B P5-88 Y=0. Capture source setting. (Defined by Capture
function, P5-39 B settings)

® Virtual axes:
B P5-88 Y=3. PR command (Internal signal)
B P5-88 Y=4. 1ms clock (Internal signal)

B P5-88 Y=5. Synchronous Capture Axis (P5-39 B, Mark
tracking)

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 is valid.
Only when E-Cam is engaged, the source of master axis is PR
command and PR command is set to O.

When E-Cam operates, users can adjust E-Cam position through PR
command still (usually using incremental position command).

Data Storage Location

® Data array. The E-Cam curve is stored in the data array. P5-81
notes its start point where P5-82 +1 (720+1, maximum items
of one E-Cam curve) is for its length. P5-85 is the initial point
where the E-Cam engaged.

E-Cam Curve Division | ® |t is set by P5-82. Range: 5 ~ 720
Data Format ® 32-bit data with polarity
Data Content ® Save the position of slave axis (user unit: PUU)
® Pulses of E-Cam master axis output incrementally & E-Cam
Axis
® Pulses of E-Cam slave axis output incrementally = Position
Command

Calculation Method of
E-Cam Position

® After E-Cam rotates 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 curve.

® 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=0x138)

® 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 Master E-Gear:
Axis Clutch > (éear The scaling of command pulse
1 | P583, P5-84
Master Axis: Clutch:
Sources of Control the timing
main axis that slave starts to E-Cam Axis

P5-88 Y Settings follow master.
P5-88 U&Z Settings,
P5-87, P5-89

Pulse
Gear |Command| Position

Data Array Box ™ Controller
..... (PUU) #2 (Pulse)
POS 0
POS 1 Slave E-Gear: E-Cam is activated
~ E-Cam Curve: The scaling of E-Cam P5-88 X Settings
POS N The E-Cam function curve to output

defines the P1-44, P1-45, P5-19

relationship of

\/ master and slave.
P5-81, P5-82, P5-85

B Function of Master Axis

Function of Master Axis

The movement of the master axis is the signal which enables E-
Cam operation of the servo drive.

The command source of the master axis is determined by P5-88 Y
settings.
® Physical axes:

B P5-88 Y=1. Linear Encoder (CN5)

B P5-88 Y=2. Pulse Command (CN1)

. ® OQutput axis:
Source of Master Axis . i
(P5-88 Y Settings) B P5-88 Y=0. Capture source setting. (Defined by Capture

function, P5-39 B settings)
® Virtual axes:
B P5-88 Y=3. PR command (Internal signal)
B P5-88 Y=4. 1ms clock (Internal signal)

B P5-88 Y=5. Synchronous Capture Axis (P5-39 B, Mark
tracking)

Using P5-86 can monitor the position of the master axis. Before E-
Cam is engaged, P5-86 can be set and changed still. Doing this
will not affect the position of the slave axis because the
movement of the master axis does not change as well.

When the E-Cam is activated (P5-88 X=1), the pulse will be
counted in P5-86. The P5-86 should be an increasing number.

If not, reverse the pulse direction (not motor direction).

Descriptions

Position of Master Axis
(P5-86)
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B Function of Clutch

Function of Clutch

Descriptions

This function is used to determine the engaging and disengaging
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.

Enable E-Cam Function
(P5-88 X Settings)

X=0: Disable E-Cam function (Default). If E-Cam has been engaged
already, setting X=0 will force E-Cam to be disengaged.

X=1: Enable E-Cam function.

States of E-Cam

There are three statuses: Stop / Lead Pulse / Engaged

5
P5-88 X=0
P5-88 U=1, 2, 6

S1
Engaged

The lead pulse nukiber aumb\r is set 1
set in P5-87 or P5-C ) Thefondition set in P5-88
I’CeaCTJed it Z getting is satisfied

an be read from ’he lead pulse number is
monitoring variable 061 set in P5-87

States of E-Cam

There are 3 states to indicate the status of the E-Cam system.

e 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
state.

o Lead Pulse

When the engaging conditions are satisfied (Path 1), the
status of E-Cam will change to Lead Pulse. At this time,
E-Cam will not operate in accordance with the pulses of the
master axis.

e Engaged
When the lead pulse number set in P5-87 or P5-92 reached

(Path 3), E-Cam will enter into Engaged state and start to
operate in accordance with the pulses of the master axis.

Path Explanation

e Path 1

When the engaging conditions are satisfied (P5-88 Z setting),
the status of E-Cam will change from Stop to Lead Pulse. The
lead pulse number is set in P5-87.
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Function of Clutch

e Path 2

When E-Cam function is disabled (P5-88 X=0), the status of E-
Cam will return to Stop.

e Path 3

When the lead pulse number set in P5-87 or P5-92 reached, ,
the status of E-Cam will change from Lead Pulse to Engaged.

e Path4
When disengaging conditions are satisfied (P5-88 U=4), the
States of E-Cam status of E-Cam will change from Engaged to Lead Pulse.

When the electronic gear is disengaged, the status of E-Cam
will not change to Stop. It will change to Lead Pulse and the
lead pulse number at this time is set in P5-92 (this function is
only available for the firmware version V1.006sub04 and later
models).

e Path 5
When disengaging 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.

When E-Cam is in the status of Stop, this function is used to
determine the engaging timing (Path 1).

Three conditions to engage the clutch:

Z=0: Engage immediately when E-Cam function is enabled (When

P5-88 X=1)

Z=1: Engage when DI signal, CAM (DI=0x36) is ON.

Engaging Conditions Z=2: Any action of Capture function. E-Cam engaged after the
(P5-88 Z Settings) next position is captured.

The Capture function is designed to activate E-Cam because of its

high speed input. When the Capture function fetches the position,

it will bring the E-Cam function enforcement simultaneously.

Because the Capture operation is controlled by external control

command (hardware), and no delay occurs, this setting is suitable

for the application requires real time such as the master axis is

already operating before E-Cam is engaged.

® When E-Cam is in the status of Lead Pulse, the master axis
needs to move for a certain distance and then E-Cam is able
to be engaged (Path 3). This movement is called as Lead
Pulse Number and it can be monitored by the monitoring
variable 061. The value of lead pulse number will descend
according to the input pulses of the master axis. When the
value of lead pulse number becomes 0, the status of E-Cam
will change to Engaged.

Lead_ Pul.se Number ® When the status of E-Cam changes to Lead Pulse by Path 1,
(Monitoring Variable the lead pulse number is set in P5-87.

061) ® When the status of E-Cam changes to Lead Pulse by Path 4,
the lead pulse number is set in P5-92.

® [f the setting value of P5-87 and P-92 is 0, it indicates that
there is no lead pulse number and the status of E-Cam will
change to Engaged immediately.

+ / - signs indicates the direction of lead pulse. Please note that if
the polarity of the direction of lead pulse is set incorrectly, E-Cam
will not be engaged.
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Function of Clutch

Lead Pulse Number

(Monitoring Variable
061)

When the direction of lead pulse is not set correctly, it will cause
that the value of the monitoring 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 the status of E-Cam will
be forced to be changed to Stop.

Disengaging Timing
(P5-88 U Settings)

This option is used to determine the disengaging timing when the
status of E-Cam is Engaged.

Please note that the condition 2, 4, and 6 are mutually exclusive;
that is, only one of them can be selected.

States of E-Cam
when disengaging
(Path 5)
Change to the
status of Stop
(Path 5)
Change to the
status of Stop
(Path 5)

Change to the
status of Stop

U Disengaging Conditions

Do not disengage. When P5-88 X=0,
E-Cam disengaged.

Disengage when DI signal, CAM
(DI=0x36) is OFF.

Fixed number of master pulses (P5-
2 | 89) to disengage. (The polarity sign
indicates the direction)

(This setting is only available in
firmware V1.009 and later models)

Fixed number of master pulses (P5-
89) to disengage for smooth speed.
The function is the same as the
setting of U=2. The difference is that
6 | the speed will not change when
disengaging and the engaging length
will exceed the setting value of P5-89
a little. This setting is suitable for
the application which needs to use
PR command immediately when
disengaging.

(Path 5)

Change to the
status of Stop

(Path 4)

Return to the status
of Lead Pulse
(before engaging)

(This setting is only available in
firmware V1.009 and later models)

Fixed number of master pulses (P5-
89) to di ith le function.
) to disengage with cycle function (The lead pulse

éThe polarity sign indicates the number is set in P5-
irection) 92).

8 | Shut down E-Cam when disengaging. | P5-88 X=0

Auxiliary Function
(P5-88 BA Settings)

Call PR defined in P5-88 BA settings when disengaging (only when
P5-88 U=2, 4, or 6 is selected). When E-Cam returns to the status
of Stop, the designated PR defined in P5-88 BA settings will be
executed immediately.
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B Function of Gear Box #1 (Master E-Gear)

Function of Gear Box #1 (Master E-Gear)

® This function defines the relationship of the master axis and
E-Cam axis. When the master axis rotates one revolution, it
F i does not mean that E-Cam must rotate one revolution as well.
unction The master E-Gear can be set.
® The master E-Gear (electronic gear) will change the resolution
of master pulse command.
® E-Cam axis is a virtual axis.
® When E-Cam axis rotates 360 degrees, it indicates that E-Cam
Explanation rotates one revolution also and the slave axis operates one
cycle as well.
® The moving unit of the master axis is pulse number. The
resolution is determined by the command source.
Setting Method ® P5-83 and‘ P.5-84 is used to set the scaling of command pylse.
P5.83 - M After receiving the pulse number P of master axis, the axis of
09 - E-Cam will rotate M cycles. P5-83=M, P5-84=P
P5-84:P ® P5-83 can be adjusted while engaging.

B Function of E-Cam Curve

Function of E-Cam Curve

Function

The E-Cam function defines the relationship of master and
slave axes. The related settings are saved in E-Cam curve.

When E-Cam rotates one revolution, the slave axis operates
one cycle.

Data Storage Location

Data array. The E-Cam curve is stored in the data array. P5-81
notes its start point where P5-82 +1 (720+1, maximum items
of one E-Cam curve) is for its length. P5-85 is the initial point
where the E-Cam engaged.

Data Format

32-bit data with polarity (user unit is PUU)

E-Cam Curve Scaling
P5-19

(-2147.000000 ~
2147.000000)

It is used to magnify or minify E-Cam curve without changing
the setting value of the E-Cam curve.

Each data in E-Cam curve can be multiplied by this
parameter.

Range of P5-19is:-2147.000000 ~ 2147.000000 with
minimum scale of 0.000001. The change or P5-19 will be put
into enforcement when the E-Cam re-engaged.

E-Cam curve can be a negative scaling. If P5-19 is set to
negative, the result will have a upside down curve compared
to P5-19 is a positive value.

When it is set to 0, E-Cam command will not output (always
be 0).

E-Cam Curve Division N

E-Cam curve can be divided into certain equal N parts (set by
P5-82, N>=5). For example, if N=5, there will be 6 points
recorded in the data array. Each division has 360/N degrees.

720 divisions are maximum number for one curve.
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Function of E-Cam Curve

E-Cam Curve Content

E-Cam curve saves the position data of slave axis (user unit is
PUU).

If E-Cam is divided into N parts, it means that total N+1
points are recorded in the data array. This is because the
position of the first point (0°) and the position of the last
point (360°) are not the same.

1.  When the positions of 0° and 360" are the same:

10 &360

2.  When the positions of 0" and 360" are not the same:

: _360°

Suppose that:
1. When the positions of 0" and 360° are the same:

It indicates that the position of slave axis will return to
home after E-Cam rotates 360° (one revolution).

After E-Cam rotates

260 dearees
(V]
< \ : : :
>
E 1 1 1 |
wv | | | :

E-Cam Axis

2.When the positions of 0° and 360° are not the same:

It indicates that the position of slave axis will not return
to home after E-Cam rotates 360" (one revolution).

After E-Cam rotates
360 degrees
I e

Slave Axis

VA
\/ E-Cam Axis
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Function of E-Cam Curve

Operation

Slave axis is a virtual axis (user unit is PUU).

P5-85 is the first point where the E-Cam engaged. When E-
Cam engaged, the position of E-Cam axis will move to the
point set by P5-85. The position of slave axis will move to the
position which corresponds to P5-85.

After E-Cam engaged, if E-Cam axis does not move, the slave
axis will not move either. After E-Cam engaged, if E-Cam
moves, the position changes of E-Cam axis represent the
output pulses of the slave axis.

When E-Cam rotates 360 degrees (one revolution), the slave
axis operates one cycle.

E-Cam axis can rotate in either forward or reverse direction.

If the position of E-Cam axis is between two points of E-Cam
curve, the position of the slave axis can be interpolated by
cubic curves and the adjacent curves at the ends will
continue quadratic differential equation and make the torque
of the ends to be smooth. The point number of E-Cam curve
will not affect the smooth operation of E-Cam either.

B Function of Gear Box #2 (Slave E-Gear)

Function of Gear Box #2 (Slave E-Gear)

® This function defines the relationship of slave axes and pulse
command.

Function ® When the slave axis rotates one revolution, it does not mean
that pulse command must rotate one revolution as well. The
slave E-Gear can be set.

® Slave axis is a virtual axis (user unit is PUU).
® The unit of pulse command is encoder unit, pulse (1280000
Explanation pulse/rev)
® When E-Cam axis rotates one revolution, the slave axis
operates one cycle as well.
Setting Method ® When the pulse command of slave axis is L and motor runs R
P1-44: Numerator of rotation, the electronic gear ratio will be equal to
Electronic Gear Ratio P1-44/P1-45 = 1280000 x R/L
P1-45: Denominator of | ® The function is the same as the electronic gear ratio in PT

Electronic Gear Ratio

and PR mode.

B Digital Outputs for E-Cam Function

Digital Outputs for E-Cam Function

Digital Outputs ® DO signal: CAM_AREA (DO=0x138)
F . ® When DO signal, CAM_AREA is ON, it indicates that the
unction . i o
position of E-Cam axis is within the specified angle range.
® D hen P5-90 and P5-91 i t to ON
When E-Cam engaged egree when an is set to

® See Table 1 & 2 below.

When E-Cam . _

disengaged ® DO signal: CAM_AREA are OFF
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Table 1 P5-90 <= P5-91:
E-Cam Degree 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

7.11.1 Capture Function

The Capture function can be applied to latch a reference position which could be the

signal of main encoder, linear encoder, or pulse train. It is possible to record 800 items

with max. length of data array.

The DI7 is the only one high speed digital input in ASDA-A2. The Capture function

needs DI7 to admit the signal changed in real time. The signal to DI7 for Capture

function is a physical signal and cannot be simulated from software. It can complete

precise Capture function for high-speed motion axis.

The characteristics of Capture function is described as follows:

Characteristics of Capture function

Sources

Three sources of Capture function:
® Main encoder: Motor encoder

® Auxiliary encoder: Linear scale
® Pulse command: Pulse train

The selected source axis will be displayed by P5-37. Before
executing Capture function, please set P5-37 first.

Please note:

The capture source setting can not be changed when the compare
source is the capture axis.

Trigger Signal

® ltis triggered by DI7 and the response time is 1 usec.
Please note:

DI7 signal is a physical signal 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. After Capture
function is enabled, in order to avoid the malfunction of the other
DI signals, the system will force the other DI signals to be disabled,
i.e. set P2-16=0x0100 automatically. Please note that 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.

Trigger Method

® By edge triggered. A or B contact can be selectable.
® |t is able to capture multiple positions continuously.

® The interval time can be set also. (It can determine how long it
will take when accepting the next trigger command)
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Characteristics of Capture function

Data Storage

Location ® Data array. The starting point is set in P5-36.

® The amount is determined by P5-38. But, the total amount can

Amount not exceed the limit of data array.

Data Format ® 32-bit pulse number (with polarity)

® [f Bit 1 of P5-39 X setting is set, P5-37=P5-76 after the first
point is captured.

® If Bit 2 of P5-39 X setting is set, the servo system will initiate

Auxiliary Compare function automatically after the first point is

Function captured.

® [f Bit 3 of P5-39 X setting is set, the servo system will call
PR#50 automatically when all data in P5-38 captured

completely.
® The default setting is OFF.
DO Signal: ® |t will be ON when the last position is captured.
CAP_OK ®  When Bit0 of P5-39 is set to 1 (P5-39 X0=1), it will be OFF after

the capture function is enabled.

® |f P5-38=0 and Bit0 of P5-39 is set to 1 (P5-39 X0=1), Capture
function will be disabled. At this time, BitO of P5-39 will be
reset to 0 (P5-39 X0=0) and the DO signal, CAP_OK will be
Remark inactivated (OFF) as 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 result.

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, 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 users choose not to

reset the fist captured point, the capture method is called “Absolute Capture”.

When capturing the first point, users can select to enable Compare function as well
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Capture Operation:

. . Data Array
First point captured______ » Enable Compare function
PS-76 : 705
\E The first point is saved in P5-36 POS 2
A
: A
Capture axis I I
(P5-37) ! !
E E ! \/
Capture signal M M M B
(©17) 1 2 3 N ; P5-38 Amount (Data Length)
DO signal:
CAP_OK

o P5-39 X0=0 after Capture operation is
completed.
o Call PR#50 when all in P5-38 captured completed.

® P5-39 X0=1DO signal is reset when Capture _____
function is enabled next time.

<---

e =

7.11.2 Compare Function

The Compare function is a reverse process of the Capture function. The items stored in
data array will be compared to the signal of a physical axis (main encoder, linear

encoder, or pulse train).

The Compare function uses 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.

The signal to DO4 for Compare function is a physical signal and cannot be simulated
from software. It can complete precise Compare function for high-speed motion axis.

The characteristics of Compare function is described as follows:

Characteristics of Compare function

Three sources of Compare function:
® Main encoder: Motor encoder
® Auxiliary encoder: Linear scale
Sources ® Pulse command: Pulse train
® Capture axis (When the source is the capture axis, the capture
source setting can not be changed.)

The selected source axis will be displayed by P5-57. Before
executing Capture function, please set P5-57 first.
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Characteristics of Compare function

® |t is output by DO4 and the response time is 1 usec.
Please note:

DO4 signal is a physical signal 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. After Compare
Trigger Signal | fynction is enabled, in order to avoid the malfunction of the other
DO signals, the system will force the other DO signals to be
disabled, i.e. set P2-21=0x0100 automatically. Please note that 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.

® Pulse output. A or B contact can be selectable.
Output Method | ® It is able to compare multiple positions continuously.
® The output pulse width can be set also.

Data Storage

Location ® Data array. The starting point is set in P5-56.

® The amount is determined by P5-58. But, the total amount can

Amoun oo
ount not exceed the limit of data array.

Data Format ® 32-bit pulse number (with polarity)

Compare ® |t is triggered when the position of source axis pass through
Condition the compare value.

® Continuous Mode: When the last point is compared, the servo
system will return to the fist point and start Compare operation

Auxiliary again
Function ) o .
® After the last point is compared, the servo system will enable
Capture function automatically.
® |f P5-58=0 and Bit0 of P5-59 is set to 1 (P5-59 X0=1), Compare
function will be disabled. At this time, BitO of P5-59 will be
reset to 0 (P5-59 X0=0).
Remark

® 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 result.

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
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 resetto 0
automatically.

When the last point is compared, users can choose to compare from the first point

again and again, and it is called “Continuous Mode”. Or users can choose to enable

Capture function automatically after the last point is compared.
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Compare Operation:

Data Array

The first point is saved in P5-56

Compare axis
(P5-57)

Compare signal
(DO4)

— €
]
]

2 3 N

P5-58 Amount (Data Length) i
Output pulse width can be set in P5-59.CBA !

e Enable Capture function <«---!

(It is invalid if Capture function |
is enabled already.)

After the last pulse outputs completely:

® Non-continuous mode: P5-59 X0=0 after Compare
operation is completed.

e Continuous mode: The servo system keeps repeating
the Compare function, P5-59 X0=1
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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, PO-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: PO-xx

Monitor Parameters

Control
Parameter Name Function Default = Unit Mode
PTPR S T

PO-00% VER Firmware Version I;aefcjtti?qrg N/JA |O O O O
PO-O1Hm ALE Drive Fault Code N/A N/JA O O O O

P0-02 STS Drive Status (Front Panel Display) 00 NJA O O O O

P0-03 MON Analog Monitor Output 01 N/JA O O O O
PO-04 ~ Reserved (Do Not Use)

PO-07

PO-08% TSON Servo Startup Time 0 Hour O O O O
PO-09% CM1 Status Monitor 1 N/A N/JA |O O O O
PO-10% CM2 Status Monitor 2 N/A N/JA |O O O O
PO-115% CM3 Status Monitor 3 N/A N/JA |O O O O
PO-12% CM4 Status Monitor 4 N/A N/JA |O O O O
PO-13% CM5 Status Monitor 5 N/A N/JA |O O O O
PO-14 ~ Reserved (Do Not Use)

PO-16

PO-17 CM1A  Status Monitor Selection 1 0 NJA |O O O O

P0O-18 CM2A | Status Monitor Selection 2 0 N/JA |O O O O

PO-19 CM3A | Status Monitor Selection 3 0 N/JA |O O O O

P0O-20 CM4A  Status Monitor Selection 4 0 N/JA |O O O O

PO-21 CM5A | Status Monitor Selection 5 0 N/JA |O O O O
PO-22 ~ Reserved (Do Not Use)

PO-24

P0O-25 MAPO  Mapping Parameter 1 N/A N/JA |O O OO

P0O-26 MAP1 Mapping Parameter 2 N/A NJA O O O O

P0-27 MAP2  Mapping Parameter 3 N/A NJA O O O O

P0-28 MAP3  Mapping Parameter 4 N/A NJA O O O O

P0-29 MAP4  Mapping Parameter 5 N/A NJA O O O O

PO-30 MAP5 Mapping Parameter 6 N/A N/JA |O O O O

PO-31 MAP6 Mapping Parameter 7 N/A N/JA |O O O O

P0O-32 MAP7 Mapping Parameter 8 N/A NJA O O O O
Pg(f:; Reserved (Do Not Use)
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Monitor Parameters

Control
Parameter Name Function Default  Unit Mode
PTPRS T
i Block Data Read / Write Register 1
PO-35 MAPTA (for PO-25) 0x0 NJA O O O O
i Block Data Read / Write Register 2
PO-36 MAP2A (for P0-26) 0x0 NJA O O O O
i Block Data Read / Write Register 3
P0O-37 MAP3A (for P0-27) 0x0 NJA O O O O
i Block Data Read / Write Register 4
PO-38 MAP4A (for PO-28) 0x0 NJA O O O O
i Block Data Read / Write Register 5
P0-39 MAPSA (for P0-29) 0x0 NJA O O O O
i Block Data Read / Write Register 6
PO-40 MAPGA (for PO-30) 0x0 NJA O O O O
PO-41 MAP7A Block Data Read / Write Register 7 0x0 NJA O O OO
(for PO-31)
i Block Data Read / Write Register 8
P0-42 MAPSA (for P0-32) 0x0 NJA O O O O
P0-43 Reserved (Do Not Use)
PO-44 PCMN Status Monitor Register (PC 0x0 NJ/A O O OO
Software Setting)
i Status Monitor Register Selection
P0-45 PCMNA (PC Software Setting) 0x0 NJA O O O O
PO-46% SVSTS | Servo Output Status Display 0 N/JA |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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AS04-A2

Group 1: P1-xx

Basic Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P1-00 A PTT External Pulse Input Type 0x2 N/A O
pulse
P1-01@ CTL Control Mode and Output Direction 0 r/min O O O O
N-m
P1-02 A PSTL | Speed and Torque Limit NJA O O O O
P1-03 AOUT | Pulse Output Polarity Setting NJA O O O O
P1-04 MON ] Analog Monitor Output Proportion 1 100 % (full 00 0 O
(CH1) scale)
P1-05 MON?2 Analog Monitor Output Proportion 2 100 % (full 00 0 O
(CH2) scale)
Accel / Decel Smooth Constant of
P1-06 SFLT | Analog Speed Command (Low-pass 0 Msec O
Filter)
P1-07 TFLT Smooth Constant of Ar]alog Torque 0 Msec o
Command (Low-pass Filter)
Smooth Constant of Position
P1-08 PFLT  Command (Low-pass Filter) 0 msec | O
P1-09 1st ~ 3rd Speed Command i ~
SP1~ 3 P 60000 r/min (ORN@)
~P1-11 1st ~ 3rd Speed Limit +60000
- 1st ~ 3rd Torque Command . -
PIT2 11 -3 a 300 % O 0O
~P1-14 1st ~ 3rd Torque Limit +300
P1-15 ~
P1.24 Reserved (Do Not Use)
P1-25 VSF1 Low-freql,_lency Vibration 100.0 Hz O O
Suppression (1)
P1-26 VSG1 Low-freqqency \_/lbratlon 0 N/A O O
Suppression Gain (1)
P1-27 ysf2 | Low-frequency Vibration 1000 Hz O O
Suppression (2)
P1-28 VSG2 Low-frquency \/ibration 0 N/A O O
Suppression Gain (2)
P1-29 AVSM Auto Low_-frequency Vibra_ition 0 N/A 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 O O
P1-33 Reserved (Do Not Use)
P1-34 TACC | Acceleration Time 200 msec ‘ O

8-4
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Basic Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P1-35 TDEC | Deceleration Time 200 msec O
P1-36 TSL Accel /Decel S-curve 0 msec O O
P1-37 cpr  Ratio of Load Inertia to Servo Motor 10 01 500 0
Inertia times
P1-38 ZSPD | Zero Speed Range Setting 100 r/Or'n]in ONNORNONN®)
P1-39 SSPD | Target Motor Speed 3000 r/min O O O O
P1-40 A vcm | Max. Analog Speed Command or rated r/min o o
Limit speed
P1-41 A M t/:ﬁqxrc Analog Torque Command or 100 % OO0 0O
P1-42 meT1] | On Delay Time of Electromagnetic 0 msec O O O O
Brake
P1-43 MBT?2 OFF Delay Time of Electromagnetic -1000 ~ msec O O O O
Brake 1000
Electronic Gear Ratio (1st
P1-44 A GR1 Numerator) (N1) 128 pulse O O
P1-45 GR2 :EI\I/tle)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 o
P1-48 MCOK Motlop Control Completed Output 0x0000 N/A O
Selection
P1-49 ~
P1.51 Reserved (Do Not Use)
P1-52 RES1 Regenerative Resistor Value - Ohm O O OO
P1-53 RES2 Regenerative Resistor Capacity - Watt O O
P1-54 PER Positioning Completed Width 12800 pulse O O
P1-55 MSPD  Maximum Speed Limit rated i 0 0 0 O
speed
P1-56 OVW  Output Overload Warning Time 120 % O O O O
P1-57 CRSHA | Motor Protection Percentage 0 % O O 0 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 0O
P1-63 FrRcT  Friction Compensation Smooth 0 msec O O O
Constant
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Basic Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P1-64 ~
R Do Not
P1-65 eserved (Do Not Use)
Max. Rotation Number of Analog 0.1
P1-66 PCM Position Command (will be available 30 rotatio O
soon) n
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)
I
P1-72 FRES  Full-closed Loop Resolution 5000 p‘:;e/ o0
P1-73 rerr | Full-closed Loop Excessive Position 30000 pulse O O
Error Range
P1-74 A FCON Full-closed Loop Control Function 000h NJA O O
Selection
P1.75 FELP Fl_,lll-closed Loop Low-pass Filter 100 msec O O
Time Constant
P1-76  AMSPD g"j;‘r;uRtOtat'O” Speed of Encoder 5500 r/min 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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Group 2: P2-xx

Extension Parameters

Control
Parameter Name Function Default  Unit Mode

PTPR S T
P2-00 KPP Proportional Position Loop Gain 35 rad/s O O
P2-01 PPR Position Loop Gain Switching Rate 100 %
P2-02 PFG Position Feed Forward Gain 50 % O O
P2-03 PEF IS:(TrsztrTj Ccz?stant of Position Feed 5 msec O O
P2-04 KVP Proportional Speed Loop Gain 500 rad/s O O O O
P2-05 SPR Speed Loop Gain Switching Rate 100 % O O O O
P2-06 KVI Speed Integral Compensation 100 rad/s O O O O
P2-07 KVF Speed Feed Forward Gain 0 % 'O O O O
P2-08m PCTL  Special Factory Setting 0 NJA O O O O
P2-09 DRT Bounce Filter 2 2ms O O O O
P2-10 DI1 Digital Input Terminal 1 (DI1) 101 NJA O O O O
P2-11 DI2 Digital Input Terminal 2 (DI2) 104 NJA O O O O
P2-12 DI3 Digital Input Terminal 3 (DI3) 116 NJA O O O O
P2-13 Dl4 Digital Input Terminal 4 (DI4) 117 NJA O O O O
P2-14 DI5 Digital Input Terminal 5 (DI5) 102 NJA O O O O
P2-15 DI6 Digital Input Terminal 6 (DI6) 22 NJA O O O O
P2-16 D17 Digital Input Terminal 7 (D17) 23 NJA O O O O
P2-17 DI8 Digital Input Terminal 8 (DI8) 21 NJA O O O O
P2-18 DO1 Digital Output Terminal 1 (DOT) 101 NJA O O O O
P2-19 D02 Digital Output Terminal 2 (DO2) 103 NJA O O O O
P2-20 DO3 Digital Output Terminal 3 (DO3) 109 NJA O O O O
P2-21 DO4 Digital Output Terminal 4 (DO4) 105 NJA O O O O
p2-22 DO5 Digital Output Terminal 5 (DO5) 7 NJA O O O O
P2-23 NCF ’s\ll?;;?e?lt.grn)] (Resonance 1000 Hz O O O O
s om OISOl o @ 0000
P2-25 NLP t;::’:::;cz';irp;'rr:;i‘:;“a”t 20or5 0.lms O O O O
P2-26 DST External Anti-Interference Gain 0 0.001 OO0 O O
pP2-27 GCC Gain Switching Control Selection 0 NJA O O O O
P2-28 cur  Gain Switching Time Constant 10 10rcnse OO0 0 O
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Extension Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
pulse
P2-29 GPE Gain Switching Condition 1280000 Kpps O O O O
r/min
P2-30m INH Auxiliary Function 0 NJA O O O O
i Speed Frequency Response Level in
P2-31 AUTT Auto and Semi-Auto Mode 80 Hz |O101010
P2-32 A AUT2  Tuning Mode Selection 0 NJA O O O O
P2-334A INE  Semi-Auto Mode Inertia Adjustment 0 NJA O O O O
Selection
P2-34 SDEV | Overspeed Warning Condition 5000 r/min ©)
P2-35 PDEV | Excessive Error Warning Condition 3840000 pulse
P2-36 EDI9 External Digital Input Terminal 9 0 NJA O O O O
(EDI9)
P2-37 EDITO External Digital Input Terminal 10 0 NJA O O O O
(EDI10)
P2-38 EDIT1 External Digital Input Terminal 11 0 NJA O O O O
(EDITT)
P2-39 EDIT2 External Digital Input Terminal 12 0 NJA O O O O
(EDI12)
P2-40 EDIT3 External Digital Input Terminal 13 0 NJA O O O O
(EDI13)
P2-41 EDI1 4 External Digital Input Terminal 14 0 NJA O O O O
(EDI14)
P2-42 Reserved (Do Not Use)
P2-43 NCF?2 Notch Filter 2 (Resonance 1000 H- O O O O
Suppression)
P2-44 DPH2 Notch Filter Attenuatl.on Rate 2 0 8 000 O
(Resonance Suppression)
P2-45 DOD Notch Filter 3 (Resonance 1000 H- O O O O
Suppression)
Notch Filter A ion R
P2-46 FSN otch Filter ttenuatl.on ate 3 0 8 OO0 0O
(Resonance Suppression)
P2-47 PED ,SAuto F_(esonance Suppression Mode 1 NJA O O O O
election
P2-48 BLAS Auto R_esonance Suppression 100 NJA O O O O
Detection Level
P2-49 SIIT Speed De_tectlon Filter and Jitter 0 sec O 0 O O
Suppression
P2-50 DCLR | Pulse Deviation Clear Mode 0 N/JA O O
P2-51 ~

P2.52 Reserved (Do Not Use)
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Chapter 8 Servo Parameters

Extension Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P2-53 KPI Position Integral Compensation 0 rad/s © O O O
P2-54 ~
P2.59 Reserved (Do Not Use)
) Electronic Gear Ratio (2nd
P2-60 GR4 Numerator) (N2) 128 pulse O
Electronic Gear Ratio (3rd
P2-61 GR5 Numerator) (N3) 128 pulse O
Electronic Gear Ratio (4th
P2-62 GR6 Numerator) (N4) 128 pulse | O
P2-63 ~
P2-64 Reserved (Do Not Use)
P2-65 GBIT | Special Function 1 N/JA O O ‘ O
P2-66 GBIT2 | Special Function 2 N/JA O O ‘ O
P2-67 JSL Stable Inertia Estimating Time 1.5 ti(r)ﬁl_s ONNORNORNG®;

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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Group 3: P3-xx

Communication Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P3-00@ ADR | Communication Address Setting Ox7F NJA 1O O O O
P3-01 BRT Transmission Speed 0x0203 bps O O OO
P3-02 PTL Communication Protocol 6 NJA O O O O
P3-03 FLT Transmission Fault Treatment 0 N/JA O O O O
P3-04 CWD  Communication Time Out Detection 0 sec O O O O
P3-05 CMM  Communication Selection 0 NJA O O O O
P3-06m DI II:3|g|ta_l Input Communication 0 NJA O O O O
unction
P3-07 cDT Communication Response Delay 0 Ims ~ 5 00
Time
P3-08m MNS Monitor Mode 0000 NJA O O O O
P3-09 SYC  CANopen Synchronization Setting 0x57A1  N/A Cpr‘r']“oodpee”
P3-10 ~

P3-11 Reserved (Do Not Use)

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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Group 4: P4-xx

Diagnosis Parameters

Control
Parameter Name Function Default  Unit Mode
PTPR S T
P4-00% ASH1 | Fault Record (N) 0 NJA O O O O
P4-01% ASH2 | Fault Record (N-1) 0 NJA O O O O
P4-02% ASH3 | Fault Record (N-2) 0 NJA 1O O O O
P4-03% ASH4 | Fault Record (N-3) 0 NJA O O O O
P4-04% ASH5  Fault Record (N-4) 0 NJA O O O O
P4-05 JOG  JOG Operation 20 r/min O O OO
P4-06 AN FOT Force Output Contact Control 0 NJA O O O O
P4-07m ITST Input Status 0 NJA O O O O
P4-08% PKEY  Digital Keypad Input of Servo Drive N/A NJA O O O O
P4-09% MOT | Output Status N/A NJA O O O O
P4-10m CEN Adjustment Function 0 NJA O O O O
) Analog Speed Input Drift Factory
P4-11 SOF1 Adjustment 1 setting N/A 1O 101010
) Analog Speed Input Drift Factory
P4-12 SOF2 Adjustment 2 setting N/A | O 01010
P4-13 TOF1  Analog Torque Drift Adjustment 1 zigﬁg NJA O O O O
P4-14 TOF2  Analog Torque Drift Adjustment 2 Ezitt:ﬁg NJA O O OO
P4-15 COF1 Current Detector Drift Adjustment Fact_ory NJA O O O O
(V1 phase) setting
P4-16 COF2 Current Detector Drift Adjustment Fact_ory NJA O O O O
(V2 phase) setting
P4-17 COF3 Current Detector Drift Adjustment Fact_ory NJA O O O O
(W1 phase) setting
P4-18 COF4 Current Detector Drift Adjustment Fact_ory NJA O O O O
(W2 phase) setting
P4-19 TIGB  IGBT NTC Calibration Factory - \/a 0 0 0 ©
setting
) Analog Monitor Output Drift
P4-20 DOF1 Adjustment (CH1) 0 mv O O O O
i Analog Monitor Output Drift
P4-21 DOF2 Adjustment (CH2) 0 mv O O O O
P4-22 SAO | Analog Speed Input Offset 0 mV @)
P4-23 TAO  Analog Torque Input Offset 0 mV O
P4-24 LVL Undervoltage Error Level 160 V(rms) O O OO
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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)
P5.03 PDEC Deceleration Time of Protectin OXEOEFEEFF N/A O O O O
Function
P5-04 HMOV  Homing Mode 0 N/A ©)
. . "I
P5-05 Hspp] | | st Speed Setting of High Speed 100.0 0 o0 o0o0o0
Homing r/min
P5-06 HSPD2 2nd Speed Setting of Low Speed 20.0 0-1. 0000
Homing r/min
P5-07m PRCM Trigger Position Command (PR 0 N/A o
mode only)
P5-08 SWLP | Forward Software Limit 2147483647 PUU O
P5-09 SWLN | Reverse Software Limit -2147483648 PUU O
P5-10% AYSZ Eia;z;l Array: Data Amount (N x 32 N/A NJA O O O O
P5-11m AYID  Data Array: Read / Write Address 0 N/JA OO O O
P5.12m AYDo |~ Data Array: Read / Write Data 0 NJA O O O O
Block 1
P5.13m AYD1 Data Array: Read / Write Data 0 NJA O O O O
Block 2
P5-14 Reserved (Do Not Use)
PATH 1 ~ PATH 2 Data Not
P5-15m PMEM Retained Setting 0x0 N/JA O O O O
P5-16m AXEN  Axis Position: Motor Encoder 0 PUU O O O O
Axis Position: Auxiliary Encoder
P>-17 AXAU (Pulse Command Feedback) N/A pulse | © OO0
P5-18 AXPC | Axis Position: Pulse Command N/A pulse O O OO
P5-19 TBS  E-Cam Curve Scaling 1.000000 '/ (6‘)‘“ e
P5-20 ~ ACO ~
Accel /D | Ti ~1 2 ~ O
P5-33 AC13 ccel / Decel Time O 3 00 ~ 8000 msec
P5-34 AC14  Accel / Decel Time 14 50 msec @)
P5-35 AC15 | Accel / Decel Time 15 30 msec @)
P5.36 CAST gAPTURE: Start Address of Data 0 NJA O O O O
rray
P5-37m CAAX | CAPTURE: Axis Position CNT 0 NJA 1O O O O
P5-38m CANO | CAPTURE: Capture Amount 1 NJA O O O O
P5-39m CACT | CAPTURE: Capture Source Setting 0x2010 N/A 1O O O O
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Chapter 8 Servo Parameters

Motion Control Parameters

Control
Parameter Name Function Default Unit Mode
PTPR S T
P5-40 ~ DLYO ~
i ~ ~ O
P5-55 DLY15 Delay Time 0 ~ 15 0~ 5500 msec
P5.56 cmsT | COMPARE: Start Address of Data 0 NJA O O 0 O
Array
P5-57m CMAX  COMPARE: Axis Position 0 NJA 1O O O O
P5-58m CMNO COMPARE: Compare Amount 1 NJA O O O O
Ps-59  CMCT  COMPARE: Compare Source 00640010h N/A O O O O
etting
P5-60 ~ POVO ~  Moving Speed Setting of Position 20.0 ~ 0.1 o
P5-75 POV15 O0~15 3000.0 r/min
P5-76% CPRS | Capture 1st Position Reset Data 0 NJA O O O O
P5-77m CSAX | Position of CAPTURE SYNC AXIS 0 N/JA 1O O O O
Interval Pulse Number of
P5-78 CSDS CAPTURE SYNC AXIS 100 pulse O O O O
Error Pulse Number of CAPTURE
P5-79m CSDS SYNC AXIS 0 pulse O O O O
Max. Correction Rate of CAPTURE
P5-80 CSDS SYNC AXIS 10 % 'O O OO0
P5.8] EcHp ECam: Start Address of Data 100 NJA O O O O
Array
P5.82 Ecmny | Er€am: 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'Cam: Pulse Number of Master 3600 N/A o
Axis (P)
P5-85 ECME @ E-Cam: Engage Area Number 0 N/A O
P5-86m ECAX | E-Cam: Position of Master Axis 0 N/A O
P5-87 PLED E-Cam: Lead Command Length 0 N/A O
P5-88m ECON  E-Cam: E-Cam Setting 00000000h = N/A O
P5-89 ECRD E-Cam: Disengage Timing Data 0 N/A ©)
P5-90 cmap  ECam: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 pLEp | ECam: Cyclic Lead Command 0 N/A o
Length
P5.93 cSDS I‘\‘/Iotlon Control: Macro Parameter 0 N/A o
P5.94 cSDS I;/Iotlon Control: Macro Parameter 0 N/A o
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AS04-A2

Motion Control Parameters

Control
Parameter Name Function Default Unit Mode
PTPR S T

P5.95 cSDS E/Iotlon Control: Macro Parameter 0 N/A o
P5-96 cSDS l]\/lotlon Control: Macro Parameter 0 N/A o
P5-97m CSDS | Motion Control: Macro Command 100 pulse O O O O

Event Rising-edge Trigger
P5-98 EVON  Command 0 N/A O

(OFF > ON)

Event Falling-edge Trigger
P5-99 EvOoF  Command 0 N/A O

(ON > OFF)

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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Group 6: P6-xx

PR Path Definition Parameters

Control
Parameter Name Function Default Unit Mode
PTPR S T
P6-00 PDEC Homing Definition 0x00000000 N/A O
P6-01 ODAT | Homing Definition Value 0 N/A O
P6-02 ~ PDEF1 ~
_— 5 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)

(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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Group 7: P7-xx

PR Path Definition Parameters

Control
Parameter Name Function Default Unit Mode
PTPR S T
p7.00 ~  PDEFS50
P7.26 ~ Definition of Path 50 ~ 63 0x00000000 N/A O
i PDEF63
p7.01 . PDATS0
P7.27 ~ Data of Path 50 ~ 49 0 N/A O
i PDEF63

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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8.2.2 Parameters List by Function

Monitor and General Use

Parameter Name Function Default Unit Control Mode E:I:tlitsg
PT PR S T
PO-00% VER Firmware Version gzﬁcﬁg NJA O O O O
11.1
PO-O1H ALE Drive Fault Code N/A NJA L O O O O 11.2
11.3
PO-02 STS Bir;‘ﬁas;f)atus (Front Pane| 0 NA O O O O 72
P0-03 MON Analog Monitor Output 01 NJA. O O O O 435
PO-08% TSON Servo Startup Time 0 Hour
PO-09% CM1 Status Monitor 1 N/A NJA O O O O 435
PO-10% CM2 Status Monitor 2 N/A NJA O O O O 435
PO-11% CM3 Status Monitor 3 N/A NJA O O] O O 4.3.5
PO-12% CM4 Status Monitor 4 N/A NJA O O O O 4.35
PO-13% CM5 Status Monitor 5 N/A NJA O O] O O 4.3.5
PO-17 CM1A | Status Monitor Selection 1 0 N/A
P0O-18 CM2A  Status Monitor Selection 2 0 N/A
P0O-19 CM3A | Status Monitor Selection 3 0 N/A
P0-20 CM4A | Status Monitor Selection 4 0 N/A
PO-21 CM5A  Status Monitor Selection 5 0 N/A
P0O-25 MAP1 Mapping Parameter 1 N/A NJA O O O O 435
PO-26 MAP2 Mapping Parameter 2 N/A NJA L O O O O 4.3.5
PO-27 MAP3 Mapping Parameter 3 N/A NJA. O O O O 435
P0O-28 MAP4 Mapping Parameter 4 N/A NJA O O O O 435
P0O-29 MAPS5 Mapping Parameter 5 N/A NJA O O O O 435
PO-30 MAP6 Mapping Parameter 6 N/A NJA . O O O O 4.3.5
PO-31 MAP7  Mapping Parameter 7 N/A NJA. O O O O 435
P0O-32 MAPS8 Mapping Parameter 8 N/A NJA O O O O 435
PO-35  MAPIA Egci';tgft]a e e X0 N/A O O O O 435
PO-36  MAP2A Efgci';tgftza Pty o X0 N/A O O O O 435
PO-37  MAP3A ELZ;';E?? (F;gra‘;o/_ ;N;)”e 00 N/A O O O O 435
PO-38  MAP4A EL‘E’;‘Z;"Z" e X0 NA O O O O 435
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Monitor and General Use

Control Mode Rejated
PT PR S T Section

Parameter Name Function Default Unit

Block Data Read / Write
Register 5 (for P0-29)

Block Data Read / Write
Register 6 (for PO-30)

Block Data Read / Write
Register 7 (for P0-31)

Block Data Read / Write
Register 8 (for P0-32)

PO-39 MAP5A 0x0 NJA. O O O O 435

P0-40 MAPG6A 0x0 NJA. O O O O 435

PO-41 MAP7A 0x0 NJA. O O O O 435

P0-42 MAPSA 0x0 NJA. O O O O 435

PO-46% SVSTS | Servo Output Status Display 0 NJA L O O O O
i Analog Monitor Output % (full
P1-04 MONT Proportion 1 (CH1) 100 scale) O O O 6.4.4
i Analog Monitor Output % (full
P1-05 MON?2 Proportion 2 (CH2) 100 scale) O O O 644

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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Smooth Filter and Resonance Suppression

Control Mode Related
PTPR S T Section

Parameter Name Function Default Unit

Accel / Decel Smooth Constant
P1-06 SFLT of Analog Speed Command 0 msec 0] 6.3.3
(Low-pass Filter)

Smooth Constant of Analog

P1-07 TFLT | Torque Command (Low-pass 0 msec O| 6.4.3
Filter)

P1-08 pELT | Smooth Constant of Position 0 10 olo 6.2.6
Command (Low-pass Filter) msec

p1-25 | vsF | Low-frequency Vibration 100.0 |0.1Hz| O | O 6.2.9
Suppression (1)

p1-26 | vsg1 | Low-frequency Vibration o |NnaAloOlO 6.2.9
Suppression Gain (1)

p1-27 | vsp2 | Low-frequency Vibration 100.0 |0.1Hz| 0 | O 6.2.9
Suppression (2)

p1-28 | vsg2 | Low-frequency Vibration o |NnAlOlO 6.2.9
Suppression Gain (2)

P1-29 AVSM Auto Low-frequency Vibration 0 N/A | OO 6.2.9

Suppression Mode Selection

Low-frequency Vibration

P1-30 VCL Detection Level 500 |pulse| O | O 6.2.9
P1-34 TACC | Acceleration Time 200 msec 0|0 6.3.3
P1-35 TDEC | Deceleration Time 200 msec 0|0 6.3.3
P1-36 TSL Accel /Decel S-curve 0 msec OO0 6.3.3
P1-59 MELT Analqg Sp_eed Linear Filter 0 0.1ms 0
(Moving Filter)
P1-62 FrcL | Friction Compensation 0 % olololo
Percentage
P1-63 FRCT Friction Compensation Smooth 0 ms olololo
Constant
P1-68 PELT? Position Command Moving 0 ms | olo

Filter

Full-closed Loop Low-pass

P1-75 FELP Filter Time Constant

100 msec | O | O

Notch Filter 1 (Resonance

P2-23 NCF1 :
Suppression)

1000 Hz O[O0 |0 | 0| 6.3.7

P2-24 DPH] Notch Filter Attenuatl.on Rate 1 0 4B olololo! 637
(Resonance Suppression)

Notch Filter 2 (Resonance

P2-43 NCF2 :
Suppression)

1000 Hz O[O0 |0 | 0| 6.3.7

P2-44 DPH2 Notch Filter Attenuatl.on Rate 2 0 4B olololo! 637
(Resonance Suppression)
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Smooth Filter and Resonance Suppression

Control Mode Related
PTPR S T Section

Parameter Name Function Default Unit

Notch Filter 3 (Resonance

P2-45 NCF3 :
Suppression)

1000 Hz O[O0 | 0|0 | 63.7

P2-46 DPH3 Notch Filter Attenuatl.on Rate 3 0 4B olololo!l 637
(Resonance Suppression)

Auto Resonance Suppression

P2-47 ANCF Mode Selection

1 |NNAJO|O|O|O

Auto Resonance Suppression

P2-48 ANCL | Detection Level

100 NJA|O|O|O|O

Low-pass Filter Ti
P2-25 nLp | Low-pass Filter Time Constant |, o1 . 16 10 0|0 637
(Resonance Suppression)

Semi-Auto Mode Inertia

P2-33A INF Adjustment Selection

0 NJA|O|O|O|O| 6.3.6

Speed Detection Filter and

P2-49 SIT Jitter Suppression

0O | sec | 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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Gain and Switch

Control Mode
Parameter Name Function Default, Unit I;ela:.ted
PT PR S T ~tction
P2-00 KPP Proportional Position Loop Gain 35 rad/s| O | O 6.2.8
P2-01 PPR Position Loop Gain Switching 100 % olo 6.2.8
Rate
P2-02 PFG Position Feed Forward Gain 50 % 0|0 6.2.8
Smooth Constant of Position
P2-03 PFF | Feed Forward Gain > msec| O | O
P2-04 KVP Proportional Speed Loop Gain 500 |rad/s| O | O| O | O| 6.3.6
P2-05 SPR Speed Loop Gain Switching 100 % ol ololo
Rate
P2-06 KVI Speed Integral Compensation 100 |rad/s| O | O[O | O | 6.3.6
P2-07 KVF Speed Feed Forward Gain 0 % O|O0O|0O0| 0| 6.3.6
P2-26 DST External Anti-Interference Gain 0 0.0011O0|O0O|0O0]|O
P27 ee Gain Switching Control 0 NA|lO|lololo
Selection
P2-28 GUT | Gain Switching Time Constant 10 m]s(()ec O|O0|0]|O
pulse
P2-29 GPE Gain Switching Condition 1280000 | Kpps | O [ O | O | O
r/min
Speed Frequency Response 5.6
P2-31m AUT1 | Level in Auto and Semi-Auto 80 Hz O 0|0 |0 —
Mode 6.3.6
Speed Frequency Response 5.6
P2-32 A AUT2 | Level in Auto and Semi-Auto 0 NJA | O O[O |0 —
Mode 6.3.6

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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Position Control

Control Mode
Parameter, Name Function Default, Unit I;elat\_ted
PT PR § T >e€ction
pulse
Pi-o1e | crL | Sontrol Mode and Output 0 |rmino|ololo| 61
irection
N-M
P1-02 A PSTL Speed and Torque Limit 0 NJA | O|O|O|O 6.6
P;]_]_]24~ TQ1 ~ 3 | 1st ~ 3rd Torque Limit 100 % O|l0|0O0|O 6.4.1
P1-46 A GR3 Encoder Output Pulse Number 2500 |pulse, O | O | O | O
P1-55 MSPD Maximum Speed Limit rated ([r/min| O | O | O | O
P1-72 FRES | Full-closed Loop Resolution 5000 P“rf\f/ o|o
P1-73 FERR FuII_—c_Iosed Loop Excessive 30000 | pulse | O | O
Position Error Range
P1-74 FCON Full-closed Loop Control 000h i olo
Function Selection
P2-50 DCLR Pulse Deviation Clear Mode 0 N/JA | O | O
External Pulse Control Command (PT mode)
P1-00 A PTT External Pulse Input Type 0x2 N/A | O 6.2.1
i Electronic Gear Ratio (1st
P1-44 A GR1 Numerator) (N1) 1 pulse| O | O 6.2.5
Electronic Gear Ratio
P1-45 A GR2 (Denominator) (M) 1 pulse| O | O 6.3.6
i Electronic Gear Ratio (2nd
P2-60 A GR4 Numerator) (N2) 1 pulse | O | O
i Electronic Gear Ratio (3rd
P2-61 A GR5 Numerator) (N3) 1 pulse| O | O
i Electronic Gear Ratio (4th
P2-62 A GR6 Numerator) (N4) 1 pulse| O | O
Internal Pulse Control Command (PR mode)
P6-02 ~ POT1 ~ | Definition of Path 1 ~ 63
P7-27 | PO63 |Dataof Path 1 ~ 63 0 | N/A © 7.10
P5-60 ~ | POV1 ~ | Moving Speed Setting of 20 ~ 0.1 0 210
P5-75 POV15 | Position 0 ~ 15 3000 |r/min '
P5.03 PDEC Deceleration Time of Protectin | OXFOOF NAlO|lO OO
Function FFFF
P5-04 HMOV | Homing Mode 0 N/A | O | O
P5.05 HSPD1 1st Speed S.etting of High 100 O.l_ olol olo
Speed Homing r/min
P5-06 Hsppz | 2nd Speed Setting of Low 20 01 '5lololo
Speed Homing r/min
P5-07m PRCM Trigger Position Command (PR 0 N/A 0
mode only)
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Position Control

Control Mode
Parameter, Name Function Default, Unit I;ela:_ted
PT PR § T ~€ction
P5-20 ~ ACO ~ . 200 ~
P5.35 ACTS Accel / Decel Time 0 ~ 13 30 ms (0] 7.10
P5-40 ~ | DLYO ~ , 0~
p5.55 DLY15 Delay Time 0 ~ 15 5500 ms 0] 7.10
Event Rising-edge Trigger
P5-98 EVON | Command 0 N/A 0
(OFF > ON)
Event Falling-edge Trigger
P5-99 EvoF | Command 0 N/A o)
(ON > OFF)
ps-15m | pMEM | PATH 1 ~PATH 2 Data Not ox0 | NJA|lo|o|olo
Retained Setting
P5-16m AXEN Axis Position: Motor Encoder N/A NJATO|O|O | O 7.3
Axis Position: Auxiliary Encoder
P>-17 AXAU (Pulse Command Feedback) N/A N/A 10101010 7.3
P5-18 AXPC Axis Position: Pulse Command N/A NJA| O[O | 0| O 7.3
P5-08 SWLP Forward Software Limit +27 PUU (0]
P5-09 SWLN Reverse Software Limit =23 PUU (0]

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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Speed Control

Control Mode  Related

Parameter  Name Function Default, Unit Secti
PT PR S T >~tction
pulse
PI-01® | CTL 89””‘?' Mode and Output 0 |r/mn o/ 0l0|l0]| 6.1
irection
N-M
P1-02 A PSTL | Speed and Torque Limit 0 NJA | O|]O|O|O 6.6
P1-46 A GR3 Encoder Output Pulse Number 1 pulse O | 0|0 |O
P1-55 MSPD | Maximum Speed Limit rated |r/min| O | O | O | O
1000
P;i(_)]g]N SP1 ~ 3 | 1st ~ 3rd Speed Command ~ r/Orﬁ]in Ol 0| 6.3.1
3000
P1-12 ~ ..
P1-14 TQ1 ~ 3| 1st ~ 3rd Torque Limit 100 % O|l0|0O0]|O 6.6.2
P1-40A VCM Max_. A_nalog Speed Command rated | r/min OO 6.3.4
or Limit
P1-41 A TCM Max_. Analog Torque Command 100 % olololo
or Limit
P1-76 | AMSPD '\O"j;‘buRtOta“o” Speed of Encoder | 5544 | /minl 0| 0|0 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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Torque Control

Control Mode
Parameter  Name Function Default Unit I;elet\_ted
PT PR S T ~ection
pulse
PI-01® | CTL g‘?””‘." Mode and Qutput 0 |r/mn/ o/ 0/l0|l0]| 6.1
irection
N-M
P1-02 A PSTL | Speed and Torque Limit 0 NJA | O|O|O | O 6.6
P1-46 A GR3 Encoder Output Pulse Number 1 pulse O | O |0 |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 0|0 6.6.1
P1-11 300
P1-12
~ TQ1~3 | Tst ~ 3rd Torque Command 100 % O| 0|0 0| 6.4.1
P1-14
P1-40A | vcm | Max. Analog Speed Command | .4 | /in olo
or Limit
PI-41A | TCM ('\)"rafi'nf}t”a'og Torque Command | 1455 | & |o|0|0| 0| 644

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and
on).

(m) Parameter setting values are not retained when power is off.
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Digital 1/0 and Relative Input Output Setting

Parameter Name Function Default Unit Control Mode Ezl?itsg
PT PR S T

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 T;_bpl\e
P2-11 pi2  Digital Input Terminal 2 (DI2) 104 N/A O O O O T;I?AI\e
P2-12 DI3 Digital Input Terminal 3 (DI3) 116 NNA O O O O T;.t?bl\e
P2-13 DI4 Digital Input Terminal 4 (D14) 117 NNA O O O O T;_bpl\e
P2-14 pis  Digital Input Terminal 5 (DI5) 102 NNA O O O O TS_I?AIG
P2-15 DI6 Digital Input Terminal 6 (DI6) 22 NNA O O O O T;.t?bl\e
P2-16 DI7 Digital Input Terminal 7 (DI17) 23 NNA O O O O T;ﬂe
P2-17 DI8 Digital Input Terminal 8 (DI8) 21 NNA O O O O TS_I?AIG
P2-36 EDI9 gx(tEelg?;)I Digital Input Terminal 0 NA O O O O TS_I?AIG
P2-37 EDIT0 E)ét((&ég?]l (I)D)igital Input Terminal 0 NA O O O O T;E)Ale
P2-38 EDIT1 E);t((&égia]l ]D)igital Input Terminal 0 NA O O O O T;_bpl\e
P2-39 EDI12 E)ét((&égia]l 2D)igital Input Terminal 0 NA O O O O T;_k,)al\e
P2-40 EDI13 I]E)?()t?EB?]I ?)igital Input Terminal 0 NA O O O O T;It;l‘e
P2.41 EDI14 I]Ezt?ErBz;l]I AI?)igitaI Input Terminal 0 NA O O O O T;I?AI\e
P2-18 DO1 I(DDi%i;ca)lI Output Terminal 1 101 NA O O O O Tg.bB!e
P2-19 DO2 I(D[;%iéa)ll Output Terminal 2 103 NA O O O O Tg.bBIe
P2-20 DO3 I(D[;%i;z)il Output Terminal 3 109 NA O O O O Tg.bBIe
P2.21 DO4 I(DDi%i;[‘a)ll Output Terminal 4 105 NA O O O O TZPBIG
P2.22 DOS (D[;%i;a)ll Output Terminal 5 v NA O O O O Tgl-oBle
P1-38 ZSPD | Zero Speed Range Setting 100 r/or-n]in O O O|O0 Tgl.oBIe
P1-39 SSPD | Target Motor Speed 3000 r/ mn O O O] O Tg.bB!e
P1-42  MBTI gzc?fga’a;ir?gfifgrake 0O ms O O O O 655
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Digital 1/0 and Relative Input Output Setting

Control Mode pejated
PT PR S T Section

Parameter Name Function Default Unit

OFF Delay Time of

P1-43 MBT2 | Elactromagnetic Brake

0 ms O O O O 6.5.5

P1-47 SCPD | Speed Reached Output Range 10 r/min 0] TgbBIe
o . Table

P1-54 PER Positioning Completed Width 12800 pulse O | O 3.8
. . 0 Table

P1-56 OVW  Output Overload Warning Time 120 % O O Oo|oO 3.B

Communication

Control Mode
Parameter  Name Function Default Unit gelatl_ted
PT PR S T ~ection
P3-00@  ADR  Communication Address 0X7F NJ/A O O O O 92
Setting
P3-01 BRT  Transmission Speed 0x0203 bps O O O | O 9.2
P3-02 PTL  Communication Protocol 6 NJA O O O O 9.2
P3-03 FLT  Transmission Fault Treatment 0 NJA O O O O 9.2
P3-04 cwp Communication Time Out 0 sec 0O O O O 9.2
Detection
P3-05 CMM | Communication Selection 0 NJA O O O O 9.2
P3-06m SDI Digita_l Input Communication 0 NNA O O O O 9.2
Function
P3-07 CDT Communication Response 0 Ims O O O O 9.2
Delay Time
P3-08m MNS  Monitor Mode 0000 N/A O O O O 9.2
P3-09 SYC gﬁt’t"igge” Synchronization . s7a1 NJA O O O O 92

Explanation of symbols (marked after parameter)

(%) Read-only register.

(A) Parameter cannot be set when Servo On (when the servo drive is enabled).

(@) Parameter is effective only after the servo drive is restarted (after switching power off and
on).

(m) Parameter setting values are not retained when power is off.
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Control Mode Related

Parameter |, Name Function Default Unit Secti
PT PR § T >~e€ction
P4-00% ASH1 Fault Record (N) 0 NJA O O O O 4.4.1
P4-01%  ASH2  Fault Record (N-1) 0 NNA O O O O 441
P4-02%  ASH3  Fault Record (N-2) 0 NJA O O O O 441
P4-03%  ASH4  Fault Record (N-3) 0 NJA O O O O 441
P4-04%  ASH5  Fault Record (N-4) 0 NNA O 0O O 0 441
P4-05 JOG JOG Operation 20 rmn O O O O 4.4.2
P4-06 AN FOT Force Output Contact Control 0 NJA O O O| O 444
P4-07 ITST | Input Status 0 NJA O O O O 4é4é5
P4-08% PKEY Bir?\j'(ceal Keypad Input of Servo N/A NA O O O O i
P4-09% MOT | Output Status N/A NJA O O O O 446
P4-10A CEN | Adjustment Function 0 NJAA O O O O -
) Analog Speed Input Drift Factory i
P4-11 SOF1 Adjustment 1 Setting N/A 101000
) Analog Speed Input Drift Factory i
P4-12 SOF2 Adjustment 2 Setting N/A10C1010|0
) Analog Torque Drift Factory i
P4-13 TOFI Adjustment 1 Setting N/A 1010100
) Analog Torque Drift Factory i
P4-14 TOF2 Adjustment 2 Setting N/A 1010100
Current Detector Drift Factory
P4-15 COFI Adjustment (V1 phase) Setting N/A 1010100 i
Current Detector Drift Factory
P4-16 COF2 Adjustment (V2 phase) Setting N/A 1010100 i
Current Detector Drift Factory
P4-17 COF3 Adjustment (W1 phase) Setting N/A 1010010 i
Current Detector Drift Factory
P4-18 COF4 Adjustment (W2 phase) Setting N/A 1010100 i
P4-19 TIGB  IGBT NTC Calibration Factory '\yya 0 0 0 © -
Setting
) Analog Monitor Output Drift
P4-20 DOF1 Adjustment (CH1) 0 mV O OO0 O 644
i 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(rms) O O O O -
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Control Mode pejated

Parameter Name Function Default Unit Secti
PT PR S T >ection
P5-81 ECHD i—Cam: Start Address of Data 100 NA O O O O 7.0
rray

P5.82 Ecmn | ECam: E-Cam Area Number N 5 N/A 0 210
(at least >=5)

P5.83 ECMM EEI\-/I(iam: E-Cam Cycle Number ! N/A 0 210

P5-84 ECMP E-Qam: Pulse Number of Master 3600 N/A 0 210
Axis (P)

P5-85 ECME | E-Cam: Engage Area Number 0 N/A 0 7.10

P5-8om ECAX | E-Cam: Position of Master Axis 0 N/A 0] 7.10

P5-87 PLED  E-Cam: Lead Command Length 0 N/A 0] 7.10

P5-88@  ECON  E-Cam: E-Cam Setting OO N/A 0 7.10

P5-89 ECRD | E-Cam: Disengage Timing Data 0 N/A 0] 7.10

P5-90 cmap | E-Cam: Area Number + (Polarity 0 N/A 0 210
is Positive)

P5-9] cmaN | ECam:Area Number - (Polarity 0 N/A 0 210
is Negative)

P5.92 pLep | E-Cam: Cyclic Lead Command 0 N/A 0 210
Length

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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8.3 Detailed Parameter Listings

Group 0: PO-xx Monitor Parameters

PO - 00%

VER Firmware Version Address: 0000H, 0001H
Default: Factory setting Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: N/A

Data Size: 16-bit

Display Format: Decimal

ALE Drive Fault Code Address: 0002H, 0003H
Default: N/A Related Section: Chapter 11
Applicable Control Mode: ALL

Unit: N/A

Range: 001 ~ 380

Data Size: 16-bit

Display 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:

0071: Overcurrent

002: Overvoltage

003: 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’t be cleared automatically after the voltage has returned within its
specification. Please refer to parameter P2-66.)

004: Motor error (The drive and motor are not correctly matched for size (power rating).
005: Regeneration error

006: Overload

007: Overspeed

008: Abnormal pulse control command

009: Excessive deviation

010: Reserved

011: Encoder error (The wiring of the encoder is in error and this causes the
communication error between the servo drive and the encoder.)

012: Adjustment error
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013: Emergency stop activated

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
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PO - 02

217: Write parameter error: parameter lock

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.)

STS Drive Status (Front Panel Display) Address: 0004H, 0005H
Default: 00 Related Section:

Applicable Control Mode: ALL Section 4.3.5, 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]
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01: Input pulse number of pulse command (after electronic gear ratio is set) [user unit]

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.

19: Mapping Parameter 1: Display the content of parameter PO-25 (mapping target is
specified by parameter PO-35)
20: Mapping Parameter 2: Display the content of parameter P0-26 (mapping target is
specified by parameter PO-36)
21: Mapping Parameter 3: Display the content of parameter PO-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 PO-38)

23: Status Monitor 1: Display the content of parameter P0-09 (the monitor status is
specified by parameter P0O-17)

24: Status Monitor 2: Display the content of parameter PO-10 (the monitor status is
specified by parameter PO-18)

25: Status Monitor 3: Display the content of parameter PO-11 (the monitor status is
specified by parameter PO-19)

26: Status Monitor 4: Display the content of parameter PO-12 (the monitor status is
specified by parameter P0-20)
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OB IMON Analog Monitor Output Address: 0006H, 0007H
Default: 01 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: 00 ~ 77

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

This parameter determines the functions of the analog monitor outputs.

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)

A v AW N

: Reserved
7: Reserved

Please note: For the setting of analog output voltage proportion, refer to the P1-04 and
P1-05.

Example:
P0O-03 = 01(CHT1 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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PO - 085%

PO - 09%

PO -

105%

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:

Applicable Control Mode: ALL Section 4.3.5

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 PO-02. The value of P0-09 is determined by PO-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 PO-17 to 3, then all consequent reads of PO-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 Word : Low Word)

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:

Applicable Control Mode: ALL Section 4.3.5

Unit: N/A

Range: N/A

Data Size: 32-bit

Display Format: Decimal
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Settings:

This parameter is used to provide the value of one of the status monitoring functions
found in PO-02. The value of PO-10 is determined by PO-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 PO-10 will display on the

display.

COERRER"d (CM3 Status Monitor 3 Address: 0016H, 0017H
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
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 PO-02. The value of PO-11 is determined by P0O-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.

PO - 12v% (&) Status Monitor 4 Address: 0018H, 0019H
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
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 PO-02. The value of PO-12 is determined by P0O-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 PO-12 will display on the
display.
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PO -

13%

CM5 Status Monitor 5 Address: 001AH, 001BH
Default: N/A Related Section:

Applicable Control Mode: ALL Section 4.3.5

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 PO-02. The value of PO-12 is determined by P0O-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 PO-17 to 7, then all consequent reads of PO-09 will return the motor rotation speed
in r/min.
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PO-18

PO - 20

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

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 PO-10. Refer to P0O-17 for explanation.

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 PO-11. Refer to PO-17 for explanation.

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 PO-12. Refer to PO-17 for explanation.
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PO - 21

CM5A |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 PO-13. Refer to PO-17 for explanation.

Reserved (Do Not Use)

Reserved (Do Not Use)

Reserved (Do Not Use)

MAP1 ([Mapping Parameter 1 Address: 0032H, 0033H
Default: N/A Related Section:

Applicable Control Mode: ALL Section 4.3.5

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 PO-
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 PO-35 ~ PO-
42, and vise versa. Refer to PO-35 for explanation.
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VP IMAP2 |Mapping Parameter 2 Address: 0034H, 0035H
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the parameter specified by PO-36
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to PO-25 and P0-36 for explanation.

I yal MAP3 |Mapping Parameter 3 Address: 0036H, 0037H
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the parameter specified by PO-37
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to to PO-25 and P0-37 for explanation.

I IMAP4 |Mapping Parameter 4 Address: 0038H, 0039H
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the parameter specified by PO-38
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to PO-25 and P0-38 for explanation.
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Il MAP5 |Mapping Parameter 5 Address: 003AH, 003BH
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the parameter specified by P0-39
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to PO-25 and P0-39 for explanation.

VBTV IMAP6 |Mapping Parameter 6 Address: 003CH, 003DH
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
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.

{IEEII IMAP7 |Mapping Parameter 7 Address: 003EH, 003FH
Default: N/A Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the parameter specified by P0-41
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to PO-25 and P0-41 for explanation.
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PO - 32

MAP8 [Mapping Parameter 8 Address: 0040H, 0041H
Default: N/A Related Section:

Applicable Control Mode: ALL Section 4.3.5

Unit: N/A

Range: determined by the parameter specified by P0-42
Data Size: 32-bit

Display Format: Hexadecimal

Settings:

Refer to PO-25 and P0-42 for explanation.

Reserved (Do Not Use)

Reserved (Do Not Use)

MAPI1A [Block Data Read / Write Register 1 (for P0O-25) Address: 0046H, 0047H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
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 P0O-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 PO-35 is described as follows:

When PH = PL, it indicates that PO-25 includes two 16-bit parameters.
VH = *(PH) VL = *(PL)

When PH = PL = P, it indicates that the content of PO-25 is one 32-bit parameter.
V32 = *(P). If P = 060Ah (parameter P6-10), the value of V32 is the value of P6-10.
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PO - 36

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 PO-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 PO-35 to 0x012C012C through communication setting
or the keypad. The the value of the parameter P1-44 will be displayed by P0O-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 PO-35 to 0x02040202 through communication setting
or the keypad. The the values of the parameters P2-02 and P2-04 will be displayed by
PO-25.

MAP2A [Block Data Read / Write Register 2 (for P0-26) Address: 0048H, 0049H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to P0-35 for explanation.

Revision January 2011 8-43



Chapter 8 Servo Parameters

AS04-A2

PO - 37

MAP3A [Block Data Read / Write Register 3 (for P0-27)

Address: 004AH, 004BH

Default: 0x0
Applicable Control Mode: ALL
Unit: N/A

Related Section:

Section 4.3.5

Range: determined by the communication address of the designated parameter

Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to P0-35 for explanation.

MAP4A [Block Data Read / Write Register 4 (for P0-28)

Address: 004CH, 004DH

Default: 0x0
Applicable Control Mode: ALL
Unit: N/A

Related Section:
Section 4.3.5

Range: determined by the communication address of the designated parameter

Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to PO-35 for explanation.

MAP5A [Block Data Read / Write Register 5 (for P0-29)

Address: 004EH, 004FH

Default: 0x0
Applicable Control Mode: ALL
Unit: N/A

Related Section:
Section 4.3.5

Range: determined by the communication address of the designated parameter

Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to PO-35 for explanation.
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ORIV IMAPG6A |Block Data Read / Write Register 6 (for PO-30) Address: 0050H, 0051H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to P0-35 for explanation.

m MAP7A |Block Data Read / Write Register 7 (for PO-31) Address: 0052H, 0053H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to P0-35 for explanation.

VER: Yyl IMAPSA |Block Data Read / Write Register 8 (for P0-32) Address: 0054H, 0055H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
Unit: N/A

Range: determined by the communication address of the designated parameter
Data Size: 32-bit
Display Format: Hexadecimal

Settings:

Refer to P0-35 for explanation.
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PO - 43

PO - 44

Reserved (Do Not Use)

PCMN |Status Monitor Register (PC Software Setting) Address: 0058H, 0059H

Default: 0x0 Related Section:
Applicable Control Mode: ALL Section 4.3.5
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 zf;i;'vsa'r"fsngg’i;g)egi“er Siellzeien (8 Address: 005AH, 005BH
Default: 0x0 Related Section:

Applicable Control Mode: ALL Section 4.3.5

Unit: N/A

Range: 0 ~ 127

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

The function of this parameter is the same as PO-17 (Please refer to PO-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.

BitO: SRDY (Servo ready)
Bit1: SON (Servo On)
Bit2: ZSPD (At Zero speed)
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Bit3:

Bit4

TSPD (At Speed reached)

: TPOS (At Positioning completed)
Bit5:
Bit6:
Bit7:
Bit8:
Bit9:

TQL (At Torque limit)

ALRM (Servo alarm activated)

BRKR (Electromagnetic brake control)
HOME (Homing completed)

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

Applicable Control Mode: PT

Unit: N/A
Range: 0 ~ 1132
Data Size: 16-bit

Display Format: Hexadecimal

Settings:

"N
oy

e

C
D
notused

.
L

B: Input pulse filter

A: Input pulse type

Related Section:

Section 6.2.1

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

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

2: Pulse + Direction

3: Other settings:

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
4 No Filter Function 4 No Filter Function
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C: Input polarity

Logic Pulse Type Forward ‘ Reverse
AB phase
pulse
0 Positive CW + CCW
Logic pulse
Pulse +
Direction
AB phase
pulse
Negative W+ CCW
Logic pulse
Pulse +
Direction
Max. input Min. time width
Pulse specification pulse
frequency T1 T2 T3 T4 T5 T6
High-speed Line 4Mpps | 62.5ns | 125ns | 250ns | 200ns | 125ns | 125ns
pulse receiver
Ll 500Kpps | 0.5us | 1us | 2us | 2us | 1us | 1us
Low-speed driver
pulse Open
collector 200Kpps | 1.25pus | 2.5us | 5us Sus [25pus|2.5us
Pulse specification Max, input pulse Vo_It_age: Forward specification
frequency specification
High-speed L 4Mpps 5V <25mA
pulse receiver
dL'.”e 500Kpps 2.8V ~ 3.7V <25mA
Low-speed river
pulse Open
collector 200Kpps 24V (Max.) < 25mA
D: Source of pulse command
SERHiE| Input pulse interface Remark
value
0 Open collector for CN1 Terminal Identification:

low-speed pulse

PULSE, SIGN

Line driver for
high-speed pulse

CN1 Terminal Identification:
PULSE_D, SIGN_D
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CTL Control Mode and Output Direction Address: 0102H, 0103H
Default: 0 Related Section: Section 6.1,
Applicable Control Mode: ALL Table 8.A

Unit: pulse (P mode), r/min (S mode), N-m (T mode)
Range: 00 ~ 110F

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

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 0C 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).

PR: Position control mode. The command is from internal signal. Execution of 64
positions is via DI signals (POSO ~ 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, SPDO 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
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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 PR or 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 <@‘) <@”}
CowW W

Reverse <@ <@
CW’-) CCP

C: Discrete I/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.

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.

AN P¥N (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:

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)
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P1

-03

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)

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,
TCMO, and TCM1 are used to select the command source of the speed and torque limit.

AOUT (Pulse Output Polarity Setting Address: 0106H, 0107H

Default: 0 Related Section:
Applicable Control Mode: ALL Section 3.3.3
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: MONT1(+), MON2(+)

1: MONT(+), MON2(-)

2: MONT1(-), MON2(+)

3: MONT1(-), MON2(-)
B: Position pulse outputs polarity

0: Forward output

1: Reverse output
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P1-07

MONI1

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

Display Format: Decimal

Related Section:
Section 6.4.4

SELT Accel / Decel Smooth Constapt of Analog Address: 010CH, 010DH
Speed Command (Low-pass Filter)
Default: 0 Related Section:

Applicable Control Mode: S
Unit: msec

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

Display Format: Decimal

Section 6.3.3

TELT Smooth Constant of Ar!alog Torque Address: 010EH, 010FH
Command (Low-pass Filter)
Default: 0 Related Section:

Applicable Control Mode: T
Unit: msec

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

Display Format: Decimal

Section 6.4.3

Revision January 2011

8-53



Chapter 8 Servo Parameters ASD4-A?2

P1 - 08

PELT Smooth Constant of Position Command (Low- Address: 0110H, 0111H
pass Filter)

Default: 0 Related Section:

Applicable Control Mode: PT/PR Section 6.2.6

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

Display Format: Decimal

SP1 1st Speed Command or Limit Address: 0112H, 0113H
Default: 1000 Related Section:

Applicable Control Mode: S, T Section 6.3.1

Unit: 0.1 r/min

Range: -60000 ~ +60000

Data Size: 32-bit

Display Format: Decimal

Settings:

1st Speed Command

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.

SP2 2nd Speed Command or Limit Address: 0114H, 0115H
Default: 2000 Related Section:

Applicable Control Mode: S, T Section 6.3.1

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.
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SP3 3rd Speed Command or Limit Address: 0116H, 0117H
Default: 3000 Related Section:

Applicable Control Mode: S, T Section 6.3.1

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.

TQl 1st Torque Command or Limit Address: 0118H, 0119H
Default: 100 Related Section:

Applicable Control Mode: T, P&S Section 6.4.1

Unit: %

Range: -300 ~ +300

Data Size: 16-bit

Display Format: Decimal

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
torgue 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.
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TQ2 2nd Torque Command or Limit Address: 011AH, 011BH
Default: 100 Related Section:

Applicable Control Mode: T, P&S Section 6.4.1

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.

TQ3 3rd Torque Command or Limit Address: 011CH, 011DH
Default: 100 Related Section:

Applicable Control Mode: T, P&S Section 6.4.1

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

In Position and Speed mode, this parameter is used to set torque limit 3 of internal
torgue 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)
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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:

Applicable Control Mode: PT/PR Section 6.2.9

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 :.]o)w-frequency Vibration Suppression Gain Address: 0134H, 0135H
Default: 0 Related Section:

Applicable Control Mode: PT/PR Section 6.2.9

Unit: -

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.
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P1-27 NWNIPA Low-frequency Vibration Suppression (2) Address: 0136H, 0137H
Default: 100.0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9
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.

P1-28 KVer :_Zo)w-frequency Vibration Suppression Gain Address: 0138H, 0139H
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9
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.

APl | AVSM /I:\/Il(l)t(:l)eLSoevlvézrt?g:ency HHETELEL Sy el Address: 013AH, 013BH
Default: 0 Related Section:
Applicable Control Mode: PT/PR Section 6.2.9
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).
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- 31

-32

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:

Applicable Control Mode: PT/PR Section 6.2.9

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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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 1 msec, the
motor will stop instantly.

JICEIN Reserved (Do Not Use)

Y3 I TACC |Acceleration Time Address: 0144H, 0145H
Default: 200 Related Section:
Applicable Control Mode: S Section 6.3.3,
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 O (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.

AL I I TDEC |Deceleration Time Address: 0146H, 0147H
Default: 200 Related Section:
Applicable Control Mode: S Section 6.3.3,
Unit: msec
Range: 1 ~ 65500
Data Size: 16-bit
Display Format: Decimal
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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 O (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 O, 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:
Unit: msec Section 6.3.3,

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.

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
set to O (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.

YA (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.
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SSPD Target Motor Speed Address: 014EH, 014FH

Default: 3000 Related Section: Table 8.A
Applicable Control Mode: ALL

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:

Applicable Control Mode: S, T Section 6.3.4

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
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TCM Max. Analog Torque Command or Limit Address: 0152H, 0153H
Default: 100 Related Section:

Applicable Control Mode: ALL Section 6.4.4

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).

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

JIEF:Y28 IMBT1 |On Delay Time of Electromagnetic Brake Address: 0154H, 0155H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.5.5, 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.

A IER-EM IMBT2 |OFF Delay Time of Electromagnetic Brake Address: 0156H, 0157H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.5.5, Table 8.B
Unit: msec
Range: -1000 ~ +1000
Data Size: 16-bit
Display Format: Decimal
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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.

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.

m GR1 Electronic Gear Ratio (1st Numerator) (N1) Address: 0158H, 0159H
Default: 128 Related Section:
Applicable Control Mode: PT, PR Section 6.2.5
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).
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GR2 Electronic Gear Ratio (Denominator) (M) Address: 015AH, 015BH
Default: 10 Related Section:

Applicable Control Mode: PT, PR Section 6.3.6

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 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
Pulselnput N command
1 M > N: Numerator, the setting value of P1-44 or P2-60 ~
f2 =1 x3y 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 PT and PR mode, the setting value of P1-45 can not be changed when the servo
drive is enabled (Servo On).

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.
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Condition 1: Encoder error.

Condition 2: Motor speed is above the value set by parameter P1-76.

Condition 3: '\"°t°r67§pee‘jx Pl-46x4>19.8x10°

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.

1. Speed Command: It is the speed command input by the users (ho 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.
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P1-48

MCOK

Motion Control Completed Output Selection

Address: 0160H, 0161H

Default: 0x0000
Applicable Control Mode: PR

Unit: N/A

Range: 0x0000 ~ 0x0011
Data Size: 16-bit

Display Format: Hexadecimal

Related Section: N/A

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.

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.
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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:

Applicable Control Mode: ALL Section 6.6.3

Unit: Ohm

Range: 10 ~ 750
Data Size: 16-bit

Display Format: Decimal

Settings:
This parameter is used to set the resistance of the applicable regenerative resistor.
Model Default
For 1.5kW and below
models 4002

For 2kW to 4.5kW models 20Q2

For 5.5kW 1502

RES2 Regenerative Resistor Capacity Address: 016AH, 016BH
Default: - Related Section:
Applicable Control Mode: ALL Section 6.6.3
Unit: Watt

Range: 30 ~ 3000
Data Size: 16-bit

Revision January 2011 8-69



Chapter 8 Servo Parameters

AS04-A2

Display Format: Decimal
Settings:

This parameter is used to set the

capacity of the applicable regenerative resistor.

Model Default
For 1.5kW and below 60W
models
For 2kW to 4.5kW models 100W
5.5kw ow
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 signal) will be activated.

AL IMSPD |Maximum Speed Limit

Address: 016EH, 016FH

Default: rated speed
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 ma

Related Section: N/A

ximum motor speed. The default setting is rated speed.
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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 tQL,
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 (ALOO6) 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, tQL = 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 (ALO06). Then, Servo Fault signal will be ON
(DO signal ALRM will be 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
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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: 0.1Tmsec

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 (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.
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Before Analog Speed Linear
Filter function is used

Holding Time \
— ¥ -

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

Applicable Control Mode: PT, PR, S
Unit: %

Range: 0 ~ 100

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: N/A

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.

FRCT Friction Compensation Smooth Constant

Address: 017EH, 017FH

Default: 0

Applicable Control Mode: ALL
Unit: msec

Range: 0 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: N/A

This parameter is used to set the smooth constant of friction compensation.

Reserved (Do Not Use)

Reserved (Do Not Use)
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PCM Max. Rotatlon_ 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 YAl [Reserved (Do Not Use)

A [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)

FRES 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
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Display Format: Decimal

Settings:

This parameter is used to set the corresponding AB (Quadrature) phase pulses (4x) for

full-closed loop per motor revolution.

p1-73 IGTL Full-closed Loop Excessive Position Error Address: 0192H, 0193H
Range
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.

AWV (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.

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.
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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

P1-75 kg E‘(‘"r']:t';’;fd Loop Low-pass Filterime 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 1.

AW 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:
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

P2 - 00

P2 - 01

P2 - 02

KPP Proportional Position Loop Gain Address: 0200H, 0201H
Default: 35 Related Section:

Applicable Control Mode: PT, PR Section 6.2.8

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:

Applicable Control Mode: PT, PR Section 6.2.8

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:

Applicable Control Mode: PT, PR Section 6.2.8

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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P2 - 03

P2 - 04

P2 - 05

PEF ér:itr)'oth Constant of Position Feed Forward 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:

Applicable Control Mode: ALL Section 6.3.6

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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P2 - 06

P2 - 07

P2 - 08H

KVI Speed Integral Compensation Address: 020CH, 020DH
Default: 100 Related Section:

Applicable Control Mode: ALL Section 6.3.6

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:

Applicable Control Mode: ALL Section 6.3.6

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.

Reset parameters settings:

10: Users can reset all parameter values to factory defaults. All parameter values
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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.
22:1f 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.

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

DRT Bounce Filter Address: 0212H, 0213H
Default: 2 Related Section:

Applicable Control Mode: ALL Section 6.3.6

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.

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 ~ DIS.
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P2 -

P2 -

11

12

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.

DI3 Digital Input Terminal 3 (DI3) Address: 0218H, 0219H

Default: 116 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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P2 - 13 DL Digital Input Terminal 4 (DI4) Address: 021AH, 021BH

Default: 117 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.

P2 - 14 DB Digital Input Terminal 5 (DI5) Address: 021CH, 021DH
Default: 102 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.

AR L 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

Display Format: Hexadecimal
Settings:

Refer to P2-10 for explanation.

D17 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
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P2 -

P2 -

17

18

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 (DOT1) Address: 0224H, 0225H

Default: 101 Related Section: Table 8.B
Applicable Control Mode: ALL

Unit: N/A

Range: 0 ~ 013Fh

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

The parameters from P2-18 to P2-22 are used to determine the functions and statuses
of DO1 ~ DOS5.

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.
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P2-19

P2 - 20

P2 - 21

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

DO4 Digital Output Terminal 4 (DO4)

Address: 022AH, 022BH

Default: 105

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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P2 - 22

P2 - 23

P2 -24

DO5 Digital Output Terminal 5 (DO5)

Address: 022CH, 022DH

Default: 7

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

NCF1 Notch Filter 1 (Resonance Suppression)

Address: 022EH, 022FH

Default: 1000

Applicable Control Mode: ALL
Unit: Hz

Range: 50 ~ 1000

Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section:

Section 6.3.7

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 O, 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 Attenuation Rate 1

DPH1 (Resonance Suppression) Address: 0230H, 0231H
Default: 0 Related Section:

Applicable Control Mode: ALL Section 6.3.7

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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POPTl \ p |- Pass Filter Time Constant Address: 0232H, 0233H
(Resonance Suppression)
Default: 2 (1kW and below models) or Related Section:
5 (other models) Section 6.3.7

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.

W IDST 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.

P RWYa GCC Gain Switching Control Selection Address: 0236H, 0237H
Default: 0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A
Range: 0 ~ 4

Data Size: 16-bit

Display Format: Hexadecimal
Settings:

Gain Switching Condition Settings:
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A: Gain Switching Condition Settings:
0: Disabled

1: Gain switching DI (Digital Input) signal (GAINUP) is On. (see Table 8.A)

0 N O U M W N

B: Gain Switching Control Settings:

0: Gain multiple switching
1: P > Pl switching

: 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.

: Servo motor speed is lower than the setting value of P2-29.

Setting P mode S mode Status
; E;:gg " 1885: P2-04 x 100% Before switching
Ez:gg . E;:g; P2-04 x P2-05 After switching
E;gg ))z 8://2 Before switching

P2-06 x 100%
P2-26 x 100%

After switching

P2 - 28 jl€ia)

Gain Switching Time Constant

Address: 0238H, 0239H

Default: 10
Applicable Control Mode: ALL

Unit: TOmsec
Range: 0 ~ 1000
Data Size: 16-bit

Display Format: Decimal

Settings:

Related Section: N/A

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.
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P2 - 29

P2 - 30m

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.

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)
: Reserved

: Reserved

: Reserved

vt . W N

. After setting P2-30 to 5, the setting values of all parameters will lost (not remain in
EEPROM) 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 PO-01 displays external fault messages such as reverse inhibit limit,
forward inhibit limit, or emergency stop, etc. only.
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P2 - 31

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 O 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.
Speed Frequency Response Level in Auto and .
AUT1 Semi-Auto Mode Address: 023EH, 023FH
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

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.
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P2 -32A

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.

When switching mode#0 or #1 to #2, enter the appropriate load inertia value in P1-
37.

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.

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.

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.
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P2 -33A

P2 - 34

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:

When the setting value of A is 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 A is 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.
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 (ALOO7) will be activated.
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P2 - 35

P2 - 36

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 (AL0O09) 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.

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.
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P2 - 37

P2 - 38

P2 - 39

Address: 024AH, 024BH

EDI10 |External Digital Input Terminal 10 (EDI10)
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

EDI11 |External Digital Input Terminal 11 (EDIT1) Address: 024CH, 024DH
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:

Refer to P2-36 for explanation.

EDI12 |External Digital Input Terminal 12 (EDI12) Address: 024EH, 024FH
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.
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P2 - 40

P2 - 41

P2 - 42

P2 -43

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

Display Format: Hexadecimal
Settings:

Refer to P2-36 for explanation.

Related Section: Table 8.A

EDI14 |External Digital Input Terminal 14 (EDI14)

Address: 0252H, 0253H

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

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.
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oz [Ntch Filir Atenuation Rate 2 Address: 0258H, 0259
Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.

(PN:LI INCF3  |Notch Filter 3 (Resonance Suppression) Address: 025AH, 025BH
Default: 1000 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.

DPH3 Notch Filter Attenuatl-on Rate 3 Address: 025CH, 025DH
(Resonance Suppression)

Default: 0 Related Section:
Applicable Control Mode: ALL Section 6.3.7
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.
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P2 -47

P2 - 48

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.

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 Related Section: N/A
Applicable Control Mode: ALL

Unit: N/A

Range: 1 ~ 300%

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

When the setting value is smaller, the system will become more sensitive to detect and
find the resonance.
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When the value of ?
The setting value of P2-48 1, the sensitivity of detecting resonance | .

The setting value of P2-48 | , the sensitivity of detecting resonance /.

P2 -49 NN Speed Detection Filter and Jitter Suppression Address: 0262H, 0263H

Default: 0 Related Section: N/A
Applicable Control Mode: ALL

Unit: sec

Range: 0 ~ TF

Data Size: 16-bit

Display Format: Decimal

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
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Setting Value of P2-49 Cutoff Frequency of Speed Loop Feedback (Hz)
19 300
1A 250
1B 200
1C 175
1D 150
1E 125
1F 100

PRI IDCLR |Pulse Deviation Clear Mode

Address: 0264H, 0265H

Default: 0
Applicable Control Mode: PT, PR
Unit: N/A

Range: 0 ~ 2
Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Related Section: N/A

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
1

: CCLR is triggered by rising-edge
: CCLR is triggered bu level

Reserved (Do Not Use)

Reserved (Do Not Use)

KPI Position Integral Compensation Address: 026AH, 026BH
Default: 0 Related Section:

Applicable Control Mode: ALL Section 6.3.6

Unit: rad/s

Range: 0 ~ 1023
Data Size: 16-bit

Display Format: Decimal
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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)

GR4 Electronic Gear Ratio (2nd Numerator) (N2) Address: 0278H, 0279H

Default: 128 Related Section: N/A
Applicable Control Mode: PT

Unit: pulse

Range: 1 ~ (2%°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

The electronic gear numerator value can be set via GNUMO, GNUMT1 (refer to Table 8.A).

When the GNUMO, GNUMT 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, GNUMT1, please

set P2-60 ~ P2-62 after the servo motor has been stopped to prevent the mechanical
system vibration.

Revision January 2011 8-99



Chapter 8 Servo Parameters ASD4-A?2

P2 - 61 Q& Electronic Gear Ratio (3rd Numerator) (N3) Address: 027AH, 027BH

Default: 128 Related Section: N/A
Applicable Control Mode: PT

Unit: pulse

Range: 1 ~ (2*°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P2-60 for explanation.

NP | GR6 Electronic Gear Ratio (4th Numerator) (N4) Address: 027CH, 027DH

Default: 128 Related Section: N/A
Applicable Control Mode: PT

Unit: pulse

Range: 1 ~ (2%°-1)

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P2-60 for explanation.

Reserved (Do Not Use)

Reserved (Do Not Use)
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P2 - 65

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|Bit13Bit12|Bit11[Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Bit0: DI SPD0O/SPD1 speed command trigger mode
Bit0=0: by level
BitO=1: by rising edge
Bit1: DI TCMO/TCM1 torque command trigger mode
Bit1=0: by level
Bit1=1: by rising edge
When the servo drive is rising-edge triggered, the internal commands work as follows:
A: Execute internal command 1
B: Execute internal command 2
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 (In PT mode)
Bit6=0: enable abnormal pulse command detection
Bit6=1: disable abnormal pulse command detection

Bit7: Reserved. Must be set to 0.

Bit8: U, V, W wiring error detection

Bit8=1: enable U, V, W wiring error detection
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Bit9: U, V, W wiring cut-off detection
Bit9=1: enable U, V, W wiring cut-off detection

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 register speed command is
less than parameter P1-38.

Bit10=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.

Bit10=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.

Bit10=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.
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Bit10=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 0 r/min directly.

Bit11: NL(CWL)/PL(CCWL) pulse input inhibit function

Bit11=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.

Bit11=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.

Please note:

If NL and PL both exist, NL and PL pulse input into the servo drive will be both inhibited.
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P2 - 66

Bit12: Input power phase loss detection function

Bit12=0: Enable Input power phase loss (AL022) detection function

Bit12=1: Disable Input power phase loss (AL022) detection function

Bit13: Encoder output error detection function

Bit13=0: Enable encoder output error (ALO18) detection function

Bit13=1: Disable encoder output error (ALO18) detection function

Bit14: Reserved. Must be set to 0.

Bit15: Friction Compensation Selection

Bit15=0: When external analog speed command or internal register speed command

is less than parameter P1-38, the friction compensation value will not change.

Bit15=1: When external analog speed command or internal register speed command

is less than parameter P1-38, the friction compensation value will change to 0(zero).

GBIT2

Special Function 2

Address: 0284H, 0285H

Defaul

t:0

Applicable Control Mode: PR, PT, S
Unit: N/A
Range: 0 ~ Ox000F

Data Size: 16-bit

Display Format: Hexadecimal

Settings:

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bit1

BitO

BitO ~ Bit1: Reserved. Must be set to 0.

Related Section: N/A

Bit2: Undervoltage (Servo Drive Fault) clear mode selection

Bit2=0: The fault, Undervoltage will not be cleared automatically.

Bit2=1: The fault, Undervoltage will be cleared automatically.
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Bit3: Reserved. Must be set to 0.

Bit4: ALE44 disable selection
Bit4=0: The fault, ALE44 is not disabled.

Bit4=1: The fault, ALE44 is disabled.

Bit5: ALE41 disable selection (only available when full-close control function is
enabled)

Bit5=0: The fault, ALE41 is disabled.
Bit5=1: The fault, ALE41 is not disabled.

Bit6 ~ Bit7: Reserved. Must be set to O.

JSL Stable Inertia Estimating Time Address: 0286H, 0287H

Default: 1.5 Related Section: N/A
Applicable Control Mode: ALL

Unit: 0.T1times

Range: 0 ~ 200.0

Data Size: 16-bit

Display Format: Decimal

Settings:

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

ADR Communication Address Setting Address: 0300H, 0301H

Default: Ox7F Related Section: Section 9.2
Applicable Control Mode: ALL
Unit: N/A
Range: Ox01 ~ 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.
Display 0 0 Y X
Range - - 0~7 O~F

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.
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P3 -02

Display 0 Z Y X
COM Port - CAN - RS-232/485
Range 0 0~4 0 0~5

X: Baud rate setting

0: Baud rate 4800

1: Baud rate 9600

: Baud rate 19200

: Baud rate 38400

: Baud rate 57600

: Baud rate 115200

v A W N

Y: Reserved. Must be set to O.

Z: 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 ASCIlI mode, <7,N,2>
1: Modbus ASCII mode, <7,E,1 >
2: Modbus ASCIlI mode, <7,0,1>
3: Modbus ASCII mode, <8,N,2 >
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P3 -03

P3 - 04

4: Modbus ASCII mode, <8,E,1>

5: Modbus ASCIl mode, <8,0,1>

6: Modbus RTU mode, <8,N,2>

7: Modbus RTU mode, <8,E,1>

8: Modbus RTU mode, <8,0,1>

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.
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P3 - 05

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
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.
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P3 - 07

P3 -08m

CDT Communication Response Delay Time Address: 030EH, 030FH

Default: 0 Related Section: Section 9.2
Applicable Control Mode: ALL

Unit: 1Tmsec

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).

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.

Word - - Low High
Function - - Monitor time Monitor mode
at low speed
Range 0 0 O~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).
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P3 - 09

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

setto 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 adjustment, if not necessary, we do not recommend users to change
the default setting manually.

Display E T D M
. SYNC error Dead zone CIOCI.(
Function Target value correction
range range -
setting
Range 1~9 0~9 O~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.
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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.

LRI Reserved (Do Not Use)

XN Reserved (Do Not Use)
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Group 4: P4-xx Diagnosis Parameters

2N (ASH1 Fault Record (N) Address: 0400H, 0401H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 4.4.2
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 Word: LXXXX: It indicates the fault code, i.e. alarm code

Display of High Word: hYYYY: It indicates the corresponding CANopen error code.

Z N R'd (ASH2 Fault Record (N-1) Address: 0402H, 0403H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 4.4.2
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:

Applicable Control Mode: ALL Section 4.4.2

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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2k 'd (ASH4 Fault Record (N-3) Address: 0406H, 0407H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 4.4.2
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.

Z e (ASH5 Fault Record (N-4) Address: 0408H, 0409H
Default: 0 Related Section:
Applicable Control Mode: ALL Section 4.4.2
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.

P4 - 05 Qife]l9 JOG Operation Address: 040AH, 040BH
Default: 20 Related Section:
Applicable Control Mode: ALL Section 4.4.2
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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AN

(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) InJOG 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 O 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:

Applicable Control Mode: ALL Section 4.4.3

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 ~ 0x3F) via communication and then write the values into
P4-06 to complete the settings.

Bit00 corresponds with DO setting value 0x30
BitO1 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
Bit07 corresponds with DO setting value 0x37
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P4 -07m

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 Ox3E
Bit15 corresponds with DO setting value Ox3F
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:

Applicable Control Mode: ALL Section 4.4.4, 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 ~ DIS,
EDI9 ~ EDI14) or by the internal software digital inputs SDI1T ~ SDI14 (corresponds to
BitO ~ 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 DIs

Read P4-07: Display the final status of DI input signal.
Write P1-47: Write the status of software digital inputs SDI1T ~ SDI14

(No matter the servo drive is controller through digital keypad or communication
control, the function of this parameter is the same.)
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P4 - 09%

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.
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.

BitO ~ 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:

Applicable Control Mode: ALL Section 4.4.5

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.
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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

Settings:

0: Reserved

1: Execute analog speed input drift adjustment

: Execute analog torque input drift adjustment

: Execute current detector (V phase) drift adjustment
: Execute current detector (W phase) drift adjustment
: Execute drift adjustment of the above 1~4

: Execute IGBT NTC calibration

S vl AW N

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).

SOF1 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.
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SOF2 Analog Speed Input Drift Adjustment 2

Address: 0418H, 0419H

Default: Factory setting
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Related Section: N/A

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

TOFI1 Analog Torque Drift Adjustment 1

Address: 041AH, 041BH

Default: Factory setting
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal
Settings:

Refer to P4-11 for explanation.

Related Section: N/A

Please note that when P2-08 is set to 10, the users cannot reset this parameter.

TOF2 |Analog Torque Drift Adjustment 2

Address: 041CH, 041DH

Default: Factory setting
Applicable Control Mode: ALL
Unit: N/A

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

Settings:

Refer to P4-11 for explanation.

Related Section: N/A

Please note that when P2-08 is set to 10, the users cannot reset this parameter.
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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.

COF2 |Current Detector Drift Adjustment (V2 phase) Address: 0420H, 0421H

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.

COF3 grl::;r)lt Detector Drift Adjustment (W1 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.
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P4-18

P4 - 20

COF4 g;::;zr)lt Detector Drift Adjustment (W2 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.

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

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.

DOF1 ?Cn:ll:())g Monitor Output Drift Adjustment Address: 0428H, 0429H
Default: Factory setting Related Section:

Applicable Control Mode: ALL Section 6.4.4

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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P4 - 22

P4 - 23

DOF2 ?Cnl-&llg))g Monitor Output Drift Adjustment Address: 042AH, 042BH
Default: Factory setting Related Section:

Applicable Control Mode: ALL Section 6.4.4

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.

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.

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.
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P4 - 24 jIAYR 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\/a, 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 Word Low Word
Display
D C B A W Y4 Y X
Function | STP Resjr"e CTO | OVF SNL SPL NL PL
Range O~F - O~F 0~F O0~F O~F O0~F O~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 Word display will show first. After pressing SHIFT key on
the drive keypad, the High Word 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.

m HMOV [Homing Mode Address: 0508H, 0509H

Default: 0 Related Section: N/A
Applicable Control Mode: PT, PR

Unit: N/A

Range: 0 ~ Ox128
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Data Size: 16-bit

Display Format: Hexadecimal

Settings:

This parameter is used to determine the homing characteristics of the servo motor.

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.

Display W Z Y X
Function |Reserved Limit setting Z pulse setting Homing c_Iirection
setting
Range 0~1 0~2 0~8
Settings - Y=0: Stop and return|x-0- Move forward to

to Z pulse.

Y=1: Go forward to
Z pulse.

Y=2: Ingore Z pulse

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
dedicated home
sensor (ORGP: ON >
OFF)

X=7: Move reverse to
dedicated home
sensor (ORGP: ON >
OFF)

X=8: Regard current
position as home
sensor
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m HSPD1 [1st Speed Setting of High Speed Homing Address: 050AH, 050BH

Default: 100.0 Related Section: N/A
Applicable Control Mode: ALL

Unit: 0.1 r/min

Range: 1 ~ 2000.0

Data Size: 16-bit

Display Format: Decimal

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
/ F&
./
z  HsP2 7

| Pulse [] [ || Pulse [] [

m 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.

N4 B IPRCM |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
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Data Size: 16-bit
Display Format: Decimal
Settings:

There are 64 stored positions can be programmed via a combination of the POSO ~
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 POSO ~ POSS5.

0: Start homing function.

When entering P5-07, the default setting value 0 will display. Pressing SET key on the
drive 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

2. 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.

3. 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.
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SWLP Forward Software Limit

Address: 0510H, 0511H

Default: 2147483647

Applicable Control Mode: PR

Unit: PUU

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Related Section: N/A

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

AYSZ 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.

AYID 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.
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NPl B AYDO |Data Array: Read / Write Data Block 1 Address: 0518H, 0519H
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 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.

LN IEI AYDI1 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)
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P5- 151

P5- 161

PMEM [PATH 1 ~ PATH 2 Data Not Retained Setting Address: O51EH, O51FH

Default: 0x0 Related Section: N/A
Applicable Control Mode: ALL
Unit: N/A
Range: Ox0 ~ 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

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 VOOO + 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.
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P5-17

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

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to send back the pulse counts of pulse command.

TBS E-Cam Curve Scaling Address: 0526H, 0527H

Default: 1.000000 Related Section: Section 7.3
Applicable Control Mode: PR

Unit: 0.000001 times, i.e. 1/ (10A6)

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.
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Please note:
1. This parameter can be set any time. However, it is effective only when the electronic
gear is engaged.

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

LWV ACO Accel / Decel Time 0 Address: 0528H, 0529H
Default: 200 Related Section:
Applicable Control Mode: PR Section 7.10
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.

P5-21 jlA& Accel / Decel Time 1 Address: 052AH, 052BH

Default: 300 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: msec

Range: 1 ~ 65500

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

Refer to P5-20 for explanation.

AC2 Accel / Decel Time 2 Address: 052CH, 052DH
Default: 500 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: msec

Range: 1 ~ 65500

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

Refer to P5-20 for explanation.
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P5 - 23

P5 - 24

P5 - 25

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

Display Format: Decimal
Settings:

Refer to P5-20 for explanation.

Related Section:

Section 7.10

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
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P5 - 26

P5 - 27

P5 - 28

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

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.

Related Section:

Section 7.10

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
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P5 - 29

P5 - 30

P5 - 31

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

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

ACI11 Accel / Decel Time 11

Address: 053EH, 053FH

Default: 3000

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
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P5 - 32

P5-33

P5 - 34

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.
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P5 - 35

P5 - 36

P5-37m

AC15 |Accel / Decel Time 15 Address: 0546H, 0547H
Default: 30 Related Section:

Applicable Control Mode: PR Section 7.10

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:

Applicable Control Mode: ALL Section 7.11.1

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:

Applicable Control Mode: ALL Section 7.11.1

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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Rt B |ICANO |CAPTURE: Capture Amount Address: 054CH, 054DH
Default: 1 Related Section:
Applicable Control Mode: ALL Section 7.11.1
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:

1. The total amount of COMPARE, CAPTURE and E-Cam data can not exceed the
number of 800.

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

el B ICACT |CAPTURE: Capture Source Setting Address: 054EH, 054FH
Default: 0x2010 Related Section:
Applicable Control Mode: ALL Section 7.11.1
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.

D
———» Low Word

A: Capture function settings:
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Please refer to the following table and descriptions:

Bit 3 2 1 0
Execute PR After first After first Start capture
command position is position is function
when capture | captured, the captured, the

Function | function has system will position will be
finished. enable the reset.
compare
function
After capture | The compare When the first Setting BitO to 1
function has function is point is will enable the
finished, enabled already, | captured, the capture
execute PR # and this setting | position function. When
Explanation | 50 command. | will become coordinate will capture function
ineffective. be reset. has finished, the

value of Bit0 will
be reset to 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 BitO to 1 will not enable the capture

function, the DO signal, CAP_OK will be inactivated and then the value of BitO 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 BitO 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 (BitO 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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P5 - 42

P5 - 43

DLYO ([Delay Time O

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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P5 - 47

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, O55FH

Default: 1500

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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P5 - 48

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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P5 - 52

P5-53

DLY12 |Delay Time 12

Address: 0568H, 0569H

Default: 4000

Related Section:

Applicable Control Mode: PR Section 7.10

Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

DLY13 ([Delay Time 13 Address: 056AH, 056BH
Default: 4500 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

DLY14 |[Delay Time 14 Address: 056CH, 056DH
Default: 5000 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: msec

Range: 0 ~ 32767

Data Size: 16-bit

Display Format: Decimal

DLY15 ([Delay Time 15 Address: 056EH, 056FH
Default: 5500 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: msec
Range: 0 ~ 32767
Data Size: 16-bit

Display Format: Decimal
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P5-571

CMST |COMPARE: Start Address of Data Array Address: 0570H, 0571H
Default: 0 Related Section:

Applicable Control Mode: ALL Section 7.11.2

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).

CMAX |COMPARE: Axis Position Address: 0572H, 0573H
Default: 0 Related Section:

Applicable Control Mode: ALL Section 7.11.2

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.
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P5-58m

P5 - 598

CMNO |COMPARE: Compare Amount Address: 0574H, 0575H
Default: 1 Related Section:

Applicable Control Mode: ALL Section 7.11.2

Unit: N/A

Range: 1 ~ (P5-10 - P5-56)

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.

CMCT |COMPARE: Compare Source Setting Address: 0576H, 0577H
Default: 00640010h Related Section:

Applicable Control Mode: ALL Section 7.11.2

Unit: N/A

Range: 00010000h ~ OFFF3137h
Data Size: 32-bit

Display Format: Hexadecimal
Settings:

This parameter is used to determine the compare source and enable the compare

function.

L.

D Reserved
L »lowWord —— » High Word

h

E:!
-3
D
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A: Compare function settings:

Bit 3 2 1 0
- After the last position Cycle mode | Start compare
F , is compared, the function
unction

system will enable the
capture function

The capture function The compare | Setting BitO to 1 will

is enabled already, operation will | enable the compare
and this setting will not stop. function. When
Explanation become ineffective. compare function has

finished, the value of
BitO will be reset to 0
automatically.

Bit0: When the value of P5-58 is higher than 0, setting BitO 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 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 BitO 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 O 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.

: Compare source settings

0: Capture axis.
1: Auxiliary encoder (linear scale).
2: Pulse command.

3: Motor encoder

. 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)
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P5 - 62

P5-63

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

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
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P5-67

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

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section:

Section 7.10

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
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P5 - 68

P5-70

P5-71

POV8 |[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

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
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P5-72

P5-73

P5 - 74

P5-75

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

Range: 0.1 ~ 6000.0

Data Size: 16-bit

Display Format: Decimal

Related Section:

Section 7.10
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P5 - 76%

P5-771

P5-78

CPRS Capture 1st Position Reset Data

Address: 0598H, 0599H

Default: 0

Applicable Control Mode: ALL

Unit: N/A

Range: -1073741824 ~ +1073741823
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P5-39 for explanation.

Related Section:

Section 7.10

CSAX Position of CAPTURE SYNC AXIS

Address: 059AH, 059BH

Default: 0

Applicable Control Mode: ALL

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Related Section: N/A

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.

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

CsSDS 'I:)Efsrval Pulse Number of CAPTURE SYNC 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.

Please note:

This parameter can be set only when capture operation is stopped (Refer to P5-39).
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P5 - 791

P5 - 80

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, 05A1TH

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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P5 - 82

P5 - 83

ECHD [E-Cam: Start Address of Data Array Address: 05A2H, 05A3H
Default: 100 Related Section:

Applicable Control Mode: PR Section 7.11

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.

3. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECHN [E-Cam: E-Cam Area Number N (at least >=5) Address: 05A4H, 05A5H
Default: 5 Related Section:

Applicable Control Mode: PR Section 7.11

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:

1. This parameter can be set only when E-Cam function is stopped (Refer to P5-88).

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECMM [E-Cam: E-Cam Cycle Number (M) Address: 05A6H, 05A7H
Default: 1 Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

Range: 1 ~ 32767
Data Size: 16-bit
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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. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECMP [E-Cam: Pulse Number of Master Axis (P) Address: 05A8H, 05A9H
Default: 3600 Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

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.

3. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECME |[E-Cam: Engage Area Number Address: 05AAH, 05ABH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

Range: 0 ~ (P5-82 -1)

Data Size: 16-bit

Display Format: Decimal

Settings:

This parameter is used to set the E-Cam area number when the electronic gear is
engaged.

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.
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P5 - 860

P5 - 88m

ECAX E-Cam: Position of Master Axis Address: 05ACH, 05ADH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

This parameter is used to set the position of E-Cam master axis.

Please note:

1. This parameter can be set only when E-Cam function is stopped (Refer to P5-88).

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

PLED E-Cam: Lead Command Length Address: 05AEH, 05AFH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.11

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:

1. 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.

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECON |[E-Cam: E-Cam Settings Address: 05BOH, 05B1H
Default: 00000000h Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

Range: 0 ~ 203FF251h
Data Size: 32-bit
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Display Format: Hexiadecimal

Settings:
High Word Low Word
Display
S 0 BA U Z Y X
Range 0~2 00 ~ 3F 0~8 0~2 0~5 0~1

X: Disable or Enable E-Cam Command
0: Disable E-Cam
1: Enable E-Cam
Y: Sources of Master Axis
0: Capture Axis
1: Linear encoder
: Pulse command
. PR command
. Time axis (1msec)

: Capture Sync. Axis (P5-77)

vl A W N

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 FremmrEe Cordifens State afFer t_he electronic
gear is disengaged.
0 Do not disengage
DI signal: CAM OFF Enter into the state of Stop
2 Master axis reaches the setting value of P5-89.
(The polarity sign indicates the direction)
6 (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 i h :
change when electronic gear is disengaged and Enter into the state of Stop
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.
4 ) o Return to the Lead state
Master axis exceeds the setting value of P5-89. | engaged) (The lead
(The polarity sign indicates the direction) (F:)cs)n;rzn)and length is set by
8 Disable E-Cam function after the electronic gear _
o Set X=0
is disengaged.

8-156

Revision January 2011




ASD4-A2 Chapter 8 Servo Parameters

P5 - 89

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 60of 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)
Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

ECRD [E-Cam: Disengage Timing Data Address: 05B2H, 05B3H
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.11

Unit: N/A

Range: -1073741824 ~ +1073741823

Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to the U settings of P5-88 for explanation.
Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

CMAP |E-Cam: Area Number + (Polarity is Positive) Address: 05B4H, 05B5H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.11

Unit: degree (it becomes degree in firmware version V1.009 and later models)
Range: 0 ~ 360

Data Size: 16-bit

Display Format: Decimal

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.
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P5 - 92

P5-93

CMAN |E-Cam: Area Number - (Polarity is Negative) Address: 05B6H, 05B7H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.11

Unit: degree (it becomes degree in firmware version V1.009 and later models)
Range: 0 ~ 360

Data Size: 16-bit

Display Format: Decimal

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

PLED E-Cam: Cyclic Lead Command Length Address: 05B8H, 05B9H
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.11

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 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:

1. 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.

2. ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

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
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Settings:

The definition of this parmater is determined by macro command P5-97. Please refer to
P5-97 for explanation.

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.

CSDS Motion Control: Macro Parameter 2 Address: O5BEH, O5BFH
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.

CSDS Motion Control: Macro Parameter 1 Address: 05COH, 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.
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L3N ¥d B (CSDS 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: FOO2h The compare function cannot be disabled.

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: FOO2h 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.
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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: FOO5h 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 O (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.

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.
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Failure code: FO62h 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.

Please note:

ASDA-A2 series L type models does not provide Electronic Cam (E-Cam) function.

Event Rising-edge Trigger Command

EVON
0 (OFF > ON)

Address: 05C4H, 05C5H

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 U VA 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.

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.
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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.

EVOF (E(‘)';";Fg:i;;g'edge Trigger Command Address: 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 VA 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.

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:

Applicable Control Mode: PR Section 7.10
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 3~0
Function| BOOT DLY DEC2 DECI1 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 O ~ F,
corresponds to P5-20 ~ P5-35.

DLY: Delay time O ~ 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)

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 hon-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).
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m ODAT |Homing Definition Value

Address: 0602H, 0603H

Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A
Range: -2147483648 ~ +2147483647
Data Size: 32-bit
Display Format: Decimal
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.

P6 - 02 jigrlaal

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 Ii:a':/xrite the specified parameter to the dedicated

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: Insertion command on PR.
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OVLP: Overlap the next PR. 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 PR automatically.

CMD: Refer to Section 7.10 in Chapter 7.

DLY: 0 ~ F. Delay time number (4 bits). The digital output of this PR activates after
the delay time. External INS is not valid. The delay time number settings correspond
with the parameter P5-40 ~ P5-55.

DLY (4)

Index P5-40 ~ P5-55

CCENIEM IPDAT1 |Data of Path 1 Address: 0606H, 0607H

Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647

Data Size: 32-bit

Display Format: Decimal

Settings:

Data of path 1:

Bit

31 ~ 28

27 ~24123~20(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.

PDEF2 |[Definition of Path 2 Address: 0608H, 0609H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A
Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.
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m PDAT2 (Data of Path 2

Address: 060AH, 060BH

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

KM IPDEF3 |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

RN IVall IPDAT3 |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 ~ OxFFFFFFFF
Data Size: 32-bit

Related Section:

Section 7.10
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT4 |Data of Path 4

Address: 0612H, 0613H

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

PDEF5 [Definition of Path 5

Address: 0614H, 0615H

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

PDAT5 ([Data of Path 5

Address: 0616H, 0617H

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
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(RN P PDEF6 |Definition of Path 6

Address: 0618H, 0619H

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

LN 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

m 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

Related Section:

Section 7.10

Revision January 2011

8-169



Chapter 8 Servo Parameters

AS04-A2

P6 -

P6 -

17

18

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

PDEF8 [Definition of Path 8

Address: 0620H, 0621H

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

PDATS8 [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 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section:

Section 7.10
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m 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.

Related Section:

Section 7.10

AVl IPDEF10 |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

R WANN [PDAT10|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

PDEF11 |[Definition of Path 11

Address: 062CH, 062DH

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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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT11 [Data of Path 11

Address: 062EH, 062FH

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

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
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Wi [PDEF13 |Definition of Path 13 Address: 0634H, 0635H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Wyl PDATI13 |Data of Path 13 Address: 0636H, 0637H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

W PDEF14 |Definition of Path 14 Address: 0638H, 0639H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT14 |Data of Path 14 Address: 063AH, 063BH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit
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P6 - 32

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

PDEF15 [Definition of Path 15

Address: 063CH, 063DH

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

PDAT15 |Data of Path 15

Address: 063EH, 063FH

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

PDEF16 [Definition of Path 16

Address: 0640H, 0641H

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

8-174

Revision January 2011



ASD4-A2 Chapter 8 Servo Parameters

X [PDAT16 |Data of Path 16 Address: 0642H, 0643H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

Y3 |IPDEF17 |Definition of Path 17 Address: 0644H, 0645H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

I W IPDAT17|Data of Path 17 Address: 0646H, 0647H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

PDEF18 |[Definition of Path 18 Address: 0648H, 0649H
Default: 0x00000000 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDATI18|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

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

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
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CER-1VM |PDEF20 |Definition of Path 20

Address: 0650H, 0651H

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

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.

Related Section:

Section 7.10

K-yl IPDEF21 |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

PDAT21 [Data of Path 21

Address: 0656H, 0657H

Default: 0

Applicable Control Mode: PR

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Related Section:

Section 7.10

Revision January 2011

8-177



Chapter 8 Servo Parameters

AS04-A2

P6 - 44

P6 - 45

P6 - 46

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

PDEF22 [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

PDAT?22 [Data of Path 22

Address: 065AH, 065BH

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

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
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'ER-Vall IPDAT23 |Data of Path 23 Address: 065EH, 065FH
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

ER-1 38 IPDEF24 |Definition of Path 24 Address: 0660H, 0661H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

ORI IPDAT24 |Data of Path 24 Address: 0662H, 0663H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
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 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit
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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

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 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section:

Section 7.10

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
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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

RIS 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

m PDEF28 [Definition of Path 28

Address: 0670H, 0671H

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

PDAT28 |Data of Path 28

Address: 0672H, 0673H

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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Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

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

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
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m PDAT30 (Data of Path 30

Address: 067AH, 067BH

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

RN YAl IPDEF31 |Definition of Path 31

Address: 067CH, 067DH

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

KL IPDAT31 |Data of Path 31

Address: 067EH, 067FH

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

PDEF32 [Definition of Path 32

Address: 0680H, 0681H

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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Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDAT32 [Data of Path 32

Address: 0682H, 0683H

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

PDEF33 [Definition of Path 33

Address: 0684H, 0685H

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

PDAT33 [Data of Path 33

Address: 0686H, 0687H

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
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N3 |PDEF34 |Definition of Path 34 Address: 0688H, 0689H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

NI IPDAT34 |Data of Path 34 Address: 068AH, 068BH
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

W {/ I [PDEF35 |Definition of Path 35 Address: 068CH, 068DH
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT35 |[Data of Path 35 Address: 068EH, 068FH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit
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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 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Related Section:

Section 7.10
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R4 IPDAT37|Data of Path 37 Address: 0696H, 0697H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

{3 [PDEF38 |Definition of Path 38 Address: 0698H, 0699H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

Wy dl PDAT38 |Data of Path 38 Address: 069AH, 069BH
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
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:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Revision January 2011 8-187



Chapter 8 Servo Parameters

AS04-A2

P6 - 79

P6 - 81

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: 06A0OH, 06A1TH

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

PDATA40 |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
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CER YA \PDEF41 |Definition of Path 41 Address: 06A4H, 06A5H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

LR LI IPDAT41 |Data of Path 41 Address: 06A6H, 06A7H
Default: 0 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-03 for explanation.

N2 |PDEF42 |Definition of Path 42 Address: 06A8H, 06A9H
Default: 0x00000000 Related Section:
Applicable Control Mode: PR Section 7.10
Unit: N/A

Range: 0x00000000 ~ OxFFFFFFFF
Data Size: 32-bit

Display Format: Decimal

Settings:

Refer to P6-02 for explanation.

PDAT42 |Data of Path 42 Address: 06AAH, 06ABH
Default: 0 Related Section:

Applicable Control Mode: PR Section 7.10

Unit: N/A

Range: -2147483648 ~ +2147483647
Data Size: 32-bit
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P6 - 87

Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

PDEF43 [Definition of Path 43

Address: 06ACH, 06ADH

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

PDAT43 |Data of Path 43

Address: 06AEH, 06AFH

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

PDEF44 [Definition of Path 44

Address: 06BOH, 06B1H

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
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(Rl \PDAT44 [Data of Path 44

Address: 06B2H, 06B3H

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

RNVl IPDEF45 |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

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

Related Section:

Section 7.10
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P6 - 94

P6 - 95

Display Format: Decimal
Settings:

Refer to P6-02 for explanation.

PDATA46 |[Data of Path 46

Address: 06BAH, 06BBH

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

PDEF47 |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
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P6 - 96

P6 - 97

PDEF48 [Definition of Path 48

Address: 06COH, 06C1H

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

PDATA48 |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
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PDATA49 [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.

Related Section:

Section 7.10
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Group 7: P7-xx PR Path Definition Parameters

P7 - 00

P7 - 01

P7 - 02

PDEF50 [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

PDATS50 [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

PDEF51 |[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
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P7 - 03

P7 - 04

P7 - 05

PDATS51 [Data of Path 51

Address: 0706H, 0707H

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

PDEF52 [Definition of Path 52

Address: 0708H, 0709H

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

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
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P7 - 06

P7 - 07

P7 - 08

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.

Related Section:

Section 7.10

PDAT53 [Data of Path 53

Address: 070EH, 070FH

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

PDEF54 [Definition of Path 54

Address: 0710H, 0711H

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
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P7 - 09

P7 -

P7 -

10

11

PDAT54 [Data of Path 54

Address: 0712H, 0713H

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

PDEF55 [Definition of Path 55

Address: 0714H, 0715H

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

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
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P7-12

P7 -

P7 -

13

14

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.

Related Section:

Section 7.10

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
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P7-15

P7 -

P7 -

16

17

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
Display Format: Decimal
Settings:

Refer to P6-03 for explanation.

Related Section:

Section 7.10
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P7-18

P7-19

P7 - 20

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

PDAT59 |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.

Related Section:

Section 7.10
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P7 - 21

P7 - 22

P7 - 23

PDAT60 [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

PDATG61 [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
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P7 - 24

P7 - 25

P7 - 26

PDEF62 [Definition of Path 62

Address: 0730H, 0731H

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

PDATG62 [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
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P7 - 27

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.

Related Section:

Section 7.10
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Table 8.A Input Function Definition

Setting value: 0x01

. . Trigger Control
DI Name DI Function Description Method Mode
Servo On. When this DI is activated, it indicates the Level
SON O . All
servo drive is enabled. Triggered

Setting value: 0x02

. _ Trigger Control
DI Name DI Function Description Method Mode
A number of Faults (Alarms) can be cleared by
activating ARST. Please see table 10-3 for applicable
ARST faults that can be cleared with the ARST command. Rising-edge Al
However, please investigate Fault or Alarm if it does Triggered
not clear or the fault description warrants closer
inspection of the drive system.

Setting value: 0x03

. _ Trigger Control
DI Name DI Function Description Method Mode
Gain switching in speed and position mode. When
GAINUP is activated (P2-27 is set to 1), the gain is Level
GAINUP switched to the gain multiplied by gain switching Triggered PT, PR, 5
rate.

Setting value: 0x04

. L Trigger Control
DI Name DI Function Description Method Mode
When CCLR is activated, the setting parameter P2-50 Rising-edae
Pulse Clear Mode is executed. Triggereg
CCLR 0: After CCLR is activated (ON), the position Level ’ PT, PR
accumulated pulse number will be cleared .
) Triggered
continuously.
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Setting value: 0x05

Time

. o Trigger Control
DI Name DI Function Description Method Mode
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 N
P1-38 (Zero speed) i/ \ / |_ |
ZCLAMP -eve S
Triggered
ZCLAMP
input signal
OFF | ON |
Motor Speed / —
Setting value of
P1-38 (Zero speed) \ t |

Setting value: 0x06

: . Trigger Control
DI Name DI Function Description Method Mode
Command input reverse control. When the drive is
in the Position, Speed and Torque mode, and Level
CMDINV CMDINYV is activated, the motor is in reverse Triggered 5T
rotation.

Setting value: 0x07

DI Name

DI Function Description

Trigger
Method

Control
Mode

Reserved

Setting value: 0x08

. _ Trigger Control
DI Name DI Function Description Method Mode
Command triggered (available in PR mode only).
When the drive is in PR mode and CTRG is activated,
CTRG the drive will command the motor to move the Rising-edge PR

stored position which correspond the POS 0 ~ POS 5 Triggered
settings. Activation is triggered on the rising edge
of the pulse.
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Setting value: 0x09

torque limit command source is internal parameter
or analog voltage.

. o Trigger Control
DI Name DI Function Description Method Mode
Torque limit enabled. When the drive is in speed
and position mode, and TRQLM is activated, it Level
TRQLM | indicates the torque limit command is valid. The Triggered PT, PR, S

Setting value: 0x10

source is internal parameter or analog voltage.

. . Trigger Control
DI Name DI Function Description Method Mode
Speed limit enabled. When the drive is in torque
SPDLM mode and SPDLM is activated, it indicates the speed Level T
limit command is valid. The speed limit command Triggered

Setting value: Ox11, 0x12, 0x13, Ox1A, Ox1B, 0x1C

. . Trigger Control
DI Name DI Function Description Method Mode
POSO  [Position command selection POSO ~ POS5 (64
POS] |positions)
POS2 |When the PR Control Mode is selected, the 64 stored Level
POS3 positions are programmed via a combination of the Triggered PR
POS 0 ~ POS 5 commands.
POS4
POS5
DI . . Trigger | Control
Name DI Function Description Method Mode
C':?;'rggr’: 4 POS5 POS4 POS3/POS2 POS1 POSO CTRG Parameters
P6-00
P1 ON | ON | ON | ON | ON | ON T
P6-01
P6-02
POSO P2 ON | ON | ON | ON | ON | OFF T
POS P6-03
POS2 ~ N Level PR
POS3 P6-98 Triggered
pOos4 | PSO | OFF OFF ON ON | OFF ON | |
P6-99
POS5
P7-00
P51 OFF | OFF | ON | ON | OFF | OFF T
P7-01
P64 | OFF OFF OFF | OFF | OFF | OFF , P7-26
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Setting value: 0x46
. o Trigger Control
DI Name DI Function Description Method Mode
STOP Motor stop. Rising-edge PR
Triggered

Setting value: 0x14 ~ 0x15

DI : N Trigger | Control
Name DI Function Description Method Mode
Speed command selection 0 ~ 1 (Command S1 ~ S4)
d DI signal of d
Corrr\llman CN1 Comman Content | Range
0. Source
SPD1 | SPDO
Voltage
s ?ﬁﬁ?'ﬁwwnv+ﬁmv
SPDO v command REF and ITeveI
SPD1 S1 OFF | OFF | 3 GND Triggere >
s d
Speed
Sz| None command 0
isO
S2 OFF | ON Internal P1-09 -60000
53 ON | OFf | Parameter P1-10 ~

Setting value: 0x16 ~ Ox17

DI . — Trigger | Control
Name DI Function Description Method Mode
Torque command selection 0 ~ 1 (Command T1 ~ T4)
d DI signal of
Corrr:lrgan CN1 Command Source Content Range
"~ |TCM1 | TCMO
Voltage
T Analog |between V- |+/-10
TCMO ‘v command|REF and Vv ITeveI
Tom1 | T OFF | OFF | 8 GND Triggere | T
= d
Torque
Tz|None command 0
is O
T2 OFF | ON P1-12 -300
Internal ~
T3 ON | OFF parameter P1-13 +300
T4 ON ON P1-14 %
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Setting value: 0x18

Setting value: 0x19

. o Trigger Control
DI Name DI Function Description Method Mode
S.p Speed / Position mode switching. Level P S
OFF: Speed mode, ON: Position mode Triggered ’

. . Trigger Control
DI Name DI Function Description Method Mode
ST Speed / Torque mode switching. Level S T
OFF: Speed mode, ON: Torque mode Triggered ’

Setting value: 0x20

: — Trigger Control
DI Name DI Function Description Method Mode
T.p Torque / Position mode switching. Level P T
OFF: Torque mode, ON: Position mode Triggered ’

Setting value: 0x2B

. _ Trigger Control

DI Name DI Function Description Method Mode
i Internal position (PR) and external pulse (PT) mode Level

PT-PR switching. OFF: PT, ON: PR Triggered PT, PR

Setting value: 0x21

. . Trigger Control
DI Name DI Function Description Method Mode
EMGS Emergency stop. It should be contact “b” and Level All
normally ON or a fault (ALO13) will display. Triggered

Setting value: 0x22

. o Trigger Control
DI Name DI Function Description Method Mode
NL(CWL) Reverse inhibit limit. It should be_ contact b” and _Level All
normally ON or a fault (ALO14) will display. Triggered

Setting value: 0x23

: N Trigger Control
DI Name DI Function Description Method Mode
Forward inhibit limit. It should be contact “b” and Level
PLICCWL) normally ON or a fault (ALO15) will display. Triggered All
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Setting value: 0x24

. o Trigger Control
DI Name DI Function Description Method Mode
Reference “Home” sensor. When ORGP is activated, Rising-edge/
ORGP the drive will command the motor to start to search | Falling-edge PR
the reference “Home” sensor. [see P5-04] Triggered

Setting value: 0x27

P5-04]

. . Trigger Control
DI Name DI Function Description Method Mode
Move to “Home”. When SHOM is activated, the drive Rising-edge
SHOM will command the motor to move to “Home”. [see Triggere%l PR

Setting value: 0x36

Electronic Cam (E-Cam) function.

. L Trigger Control
DI Name DI Function Description Method Mode
Electronic CAM function control [see P5-88] o
Please note: Rising-edge/
CAM . _ Falling-edge PR
ASDA-A2 series L type models does not provide Triggered

Setting value: 0x37

Setting value: 0x38

. . Trigger Control
DI Name DI Function Description Method Mode
JOGU Forward JOG input. When JOGU is activated, the Level All
motor will JOG in forward direction. [see P4-05] Triggered

. o Trigger Control
DI Name DI Function Description Method Mode
JOGD Reverse JOG input. When JOGD is activated, the Level Al
motor will JOG in reverse direction. [see P4-05] Triggered

Setting value: 0x39

: — Trigger Control
DI Name DI Function Description Method Mode
Rising-edge/
EV1 Event trigger command 1 [see P5-98, P5-99] Falling-edge PR
Triggered
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Setting value: Ox3A

. o Trigger Control
DI Name DI Function Description Method Mode
Rising-edge/
EV2 Event trigger command 2 [see P5-98, P5-99] Falling-edge PR
Triggered

Setting value: 0x3B

. . Trigger Control
DI Name DI Function Description Method Mode
Event trigger command 3 [see P5-98, P5-99] Rising-edge/
EV3 (available in firmware version V1.009 and later| Falling-edge PR
models) Triggered

Setting value: 0x3C

. _— Trigger Control
DI Name DI Function Description Method Mode
Event trigger command 4 [see P5-98, P5-99] Rising-edge/
EV4 (available in firmware version V1.009 and later| Falling-edge PR
models) Triggered

Setting value: 0x43, 0x44

: N Trigger | Control
DI Name DI Function Description Method Mode
Electronic gear ratio (Numerator) selection 0 ~ 1 [see
P2-60 ~ P2-62]
GNUMO Level PT
GNUMI1 Triggered
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Setting value: 0x45

Trigger Control

DI Name DI Function Description Method Mode
Pulse inhibit input. When the drive is in position
mode, if INHP is activated, the external pulse input Level
INHP command is not valid. (Please use DI8 for INHP Tri d PT
signal to ensure the real-time operation of INHP riggere
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

. — Trigger Control
DO Name DO Function Description Method Mode
Servo ready. SRDY is activated when the servo drive Level
SRDY is ready to run. All fault and alarm conditions, if . All
Triggered
present, have been cleared.

Setting value: 0x02

not. The servo is not ready to run. Servo ready
(SRDY) is "ON" where the servo is ready to run, NO
fault / alarm exists.

. — Trigger Control
DO Name DO Function Description Method Mode
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.
Servo ON (SON) is "ON" with control power applied Level
SON / - . All
to the servo drive, there may be a fault condition or Triggered

Setting value: 0x03

at speed at or below 10 r/min, ZSPD will remain
activated until the motor speed increases above 10
r/min.

. — Trigger Control
DO Name DO Function Description Method Mode
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 Level
ZSPD . ) . ) All
activated when the drive detects the motor rotating Triggered

Setting value: 0x04

remain activated until the motor speed drops below
the Target Rotation Speed.

. I Trigger Control
DO Name DO Function Description Method Mode
TSPD is activated once the drive has detected the
motor has reached the Target Rotation Speed Level
TSPD setting as defined in parameter P1-39. TSPD will . All
Triggered
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Setting value: 0x05

activated when the drive detects that the position
of the motor is in a -P1-54 to +P1-54 band of the
target position.

DO Name DO Function Description Lg?ﬁ(i; Cﬁgggl
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 2. When the drive is in PR mode, TPOS will be Triggered PT, PR

Setting value: 0x06

. I Trigger Control
DO Name DO Function Description Method Mode
TQL is activated when the drive has detected that the
Lo ) All,
TQL motor has reached the torques limits set by either Level except T
the parameters P1-12 ~ P1-14 of via an external Triggered Tz ’
analog voltage.

Setting value: 0x07

communication error, and Undervoltage these fault
occur, WARN is activated first.)

Setting value: 0x08

. — Trigger Control
DO Name DO Function Description Method Mode
ALRM is activated when the drive has detected a fault
condition. (However, when Reverse limit error, Level
ALRM Forward limit error, Emergency stop, Serial . All
Triggered

. _— Trigger Control
DO Name DO Function Description Method Mode

Electromagnetic brake control. BRKR is activated

(Actuation of motor brake). (Please refer to

parameters P1-42 ~ P1-43)

Level
BRKR Triggered All
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Setting value: 0x09

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.

. I Trigger Control
DO Name DO Function Description Method Mode
Homing completed. HOME is activated when the
servo drive has detected that the "HOME" 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 Level
HOME being ON when the motor is running. It becomes OFF Triggered PR

Setting value: 0x10

DO Name

DO Function Description

Trigger
Method

Control
Mode

oLw

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
(ALOO6) 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

Revision January 2011

8-215



Chapter 8 Servo Parameters

AS04-A2

Setting value: Ox11

. I Trigger Control
DO Name DO Function Description Method Mode
Servo warning activated. WARN is activated when the
drive has detected Reverse limit error. Forward limit Level
WARN : . . All
error, Emergency stop, Serial communication error, Triggered
and Undervoltage these fault conditions.

Setting value: 0x12

Setting value: Ox13

. — Trigger Control
DO Name DO Function Description Method Mode
Position command overflow. OVF is activated when Level
OVF the servo drive has detected that a position . All
Triggered
command overflows.

. I Trigger Control
DO Name DO Function Description Method Mode
Reverse software limit. SNL is activated when the
SNL ; A Level
servo drive has detected that reverse software limit is . All
(SCWL) reached. Triggered

Setting value: 0x14

. — Trigger Control
DO Name DO Function Description Method Mode
SPL Forward software limit. SPL is activated when the Level
servo drive has detected that forward software limit ) All
(SCEWL) | s reached. Triggered

Setting value: 0x15

DO Name

DO Function Description

Trigger
Method

Control
Mode

CMD_OK

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 execution of PR command is completed,
this DI signal is ON.

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.

Level
Triggered

PR
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Setting value: 0x16

Setting value: Ox17

. I Trigger Control
DO Name DO Function Description Method Mode
Capture operation completed output. CAP_OK is Level
CAP_OK | activated when the servo drive has detected that . PR
. Triggered
capture operation has been completed.

and the positioning has been completed also. If only
CMD_OK or TPOS is ON, MC_OK will not be activated.

. — Trigger Control
DO Name DO Function Description Method Mode
Motion control completed output. MC_OK is activated
when CMD_OK and TPOS are both ON. It indicates
MC_OK MC_OK is activated only when the servo drive has Level PR
- detected that the position command has been given Triggered

Setting value: 0x18

ASDA-A2 series L type models does not provide
Electronic Cam (E-Cam) function.

Setting value: 0x19

: _ Trigger Control
DO Name DO Function Description Method Mode
CAM_AREA is activated when the servo drive has
detected the master position of E-Cam (electronic
CAM) is within the setting area. Level
CAM_AREA _ . PR
Please note: Triggered

. I Trigger Control
DO Name DO Function Description Method Mode
Speed reached output. SP_OK will be activated when Level
SP_OK |the speed error is equal and below the setting value Tri d S, Sz
of P1-47. riggere

Setting value: 0x30

. I Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_0 | Output the status of bit00 of P4-06. ) All
Triggered
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Setting value: 0x31

. I Trigger Control
DO Name DO Function Description Method Mode
SDO_1 | Output the status of bit01 of P4-06. Level Al
Triggered

Setting value: 0x32

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_2 | Output the status of bit02 of P4-06. . All
Triggered

Setting value: 0x33

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_3 | Output the status of bit03 of P4-06. . All
Triggered

Setting value: 0x34

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_4 | Output the status of bit04 of P4-06. ) All
Triggered

Setting value: 0x35

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_5 | Output the status of bit05 of P4-06. . All
Triggered

Setting value: 0x36

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_6 | Output the status of bit06 of P4-06. . All
Triggered

Setting value: 0x37

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_7 | Output the status of bit07 of P4-06. ) All
Triggered
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Setting value: 0x38

. I Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_8 | Output the status of bit08 of P4-06. ) All
Triggered

Setting value: 0x39

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_9 | Output the status of bit09 of P4-06. . All
Triggered

Setting value: Ox3A

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_A | Output the status of bit10 of P4-06. . All
Triggered

Setting value: 0x3B

. — Trigger Control
DO Name DO Function Description Method Mode
SDO_B | Output the status of bit11 of P4-06. Level All
riggered

Setting value: 0x3C

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_C | Output the status of bit12 of P4-06. . All
Triggered

Setting value: 0x3D

. — Trigger Control
DO Name DO Function Description Method Mode
: Level
SDO_D | Output the status of bit13 of P4-06. . All
Triggered

Setting value: Ox3E

. — Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_E | Output the status of bit14 of P4-06. ) All
Triggered
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Setting value: Ox3F

. I Trigger Control
DO Name DO Function Description Method Mode
. Level
SDO_F | Output the status of bit15 of P4-06. ) All
Triggered

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

CN3 D-Sub
1394 Connector 9-Pin Connector

4RX) 5 5(Tx)
2(Tx) <—————————>  2(Rx)
1(GND)* " 5(GND)

ImmpNOTE

1) Recommended maximum cable length is 15m (50ft.). Please note, RFl / 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 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.
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RS-485

B Configuration

CN3

B

1394 Connector

Servo 1

Servo 2

immidNOTE

T
g
T

485 (+)
485 (-)

L&

w4
(oY YoX Yo } :l

e .

D-Sub
9-Pin Connector

485 (+)

(O _Jé) V) o b~ 1 W

TJ
e

000

~ 485 (-)

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, RFl / 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.
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9.2 Communication Parameters

The following four communication parameters, P3-00 (Communication Address Setting), P3-
01 (Transmission Speed), P3-02 (Communication Protocol) and P3-05 (Communication Mode)
are essential and must be set for the communication between the master (PC, etc.) and the AC
servo drive. The other communication parameters, such as P3-03 (Transmission Fault
Treatment), P3-04 (Communication Time Out Detection), P3-06 (Digital Input Communication
Function), P3-07 (Communication Response Delay Time) and P3-08 (Monitor Mode) are for
advanced communication settings. For the descriptions of all communication parameters,
please refer to the Chapter 8.

P3-00 Default: Ox7F
0300H Range: Ox01 ~ Ox7F
0301H Settings (Hexadecimal):
Communication | Display 0 0 Y X

Address Setting

Range = - 0~7 0~F

[ When using RS-232/485 and CANbus communication, this parameter P3-00 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 duplicated, 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.

Default: 0x0203

P3-01 Range: 0x0000 ~ 0x0405
0302H Settings (Hexadecimal):
0303H Display 0 y4 Y X
Transmission -y pore : CAN - |RS-232/485
Speed
Range 0 0~4 0 0~5
X: Baud rate setting Y: Reserved. Must be set to 0.
0: 4800 Z: Communication speed setting
1: 9600 0: 125 Kbit/s
2: 19200 1: 250 Kbit/s
3: 38400 2: 500 Kbit/s
4: 57600 3: 750 Kbit/s
5: 115200 4: 1.0 Mbit/s
Please note:

1. When setting this parameter via CANopen communication, only the
setting of Z (communication speed setting) can be set. The other
settings cannot be set.

2. The communication speed for USB is 1.0Mbit/s and cannot be
changed.
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Default: 6
Range: 0~8
Settings:

0: Modbus ASCIl mode, <7, N,2>
P3-02

: Modbus ASCIl mode, <7,E,1 >
0304H : Modbus ASCII mode, <7,0,1>
0305_H ) : Modbus ASCII mode, <8,N,2 >

Communication : Modbus ASCII mode, <8,E,1>
Protocol

: Modbus ASCII mode, <8,0,1>
: Modbus RTU mode, <8,N,2>
: Modbus RTU mode, <8,E,1>
8: Modbus RTU mode, <8,0,1>

NOoO v WBN—~

This parameter P3-02 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.

Communication selection:
P3-05

Default: 0
LEba Range: 0x00 ~ 0x01
030BH A
o Settings:
Communication 0: RS-232
Mode
1: RS-485

[ Multiple communication modes RS232 and RS-485 cannot be used within one

communication ring.
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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 network using on of the
following modes: ASCIl (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:

When AC servo drives are set up to communicate on a MODBUS network using ASCII
(American Standard Code for Information Interchange) mode, each 8-bit data in a message is
sent as two ASCII characters between the master and the slave. For example, a 1-byte data:
64 Hex, shown as ‘64’ in ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

ASCII Characters:

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’ ‘E’ ‘F’
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H
RTU Mode:

When AC servo drives are set up to communicate on a MODBUS network using RTU (Remote
Terminal Unit) mode, each 8-bit data is the combination of two 4-bit hexadecimal characters.
For example, a 1-byte data: 64 Hex. Comparing to ASCIl mode, the transmission speed of RTU
mode is better.

B Data Format

10-bit character frame (For 7-bit character)

7N2 Start ________ ! ! i ! ! ESt i
c | | i i H i i i op | Stop
O T T B B
.:—‘:_________T _________ N % ________ A ______1 —
3 ¢ 7-data bits > |
= 10-bits character frame ' >
7E1 __S_ta;trr“ ! i ! ! ! Een
i i i i H i i | Vi 1 Stop
it + O b b2 3 4 S 8 parity) it
T—i_________L________L________L________L________l________l ________ _‘: _________ [ —
3 f 7-data bits ﬁ |
% 10-bits character frame : >
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701 Sta-u-‘t:r R N Odd'
art i i i i i i | 1 Stop
bit 1 0 b2 3 4 S 8 pariy |t
R SUCUEA SUCUUIES SRS SIS S S S R o -
| h 7-data bits > i
“ 10-bits character frame : >

11-bit character frame (For 8-bit character)

N2 T gan T
v i i i | i ! ! | Stop | Stop
it (0 L o2 3 4 5 6 R I

e |
| < 8-data bits > i
« 11-bits character frame >
8E1 Start | ! ! ! : T : T !
o ! ! i i | | ! i Even Stop
ot | 0 120 3 b4t s e 7 R
o e (B b |
: < 8-data bits > i
e 11-bits character frame : >
801 Start | | | | P ) T rddj
ot ! ! i i | | ! + Odd | Stop
bit | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 eyl b
e e (B b |
: < 8-data bits > i
e 11-bits character frame : >

B Communication Protocol

ASCII Mode:

Start Start character ’: ’ (3AH)
Slave Address Communication address: 1-byte consists of 2 ASCII codes
Function Function code: 1-byte consists of 2 ASCII codes
Data (n-1)
Contents of data: n word = n x 2-byte consists of n x 4 ASCII codes

....... n<10

Data (0)
LRC Error checking: 1-byte consists of 2 ASCII codes
End 1 End code 1: (ODH)(CR)
End O End code 0: (OAH)(LF)

The communication protocol of ASCIl mode starts from a start character ’: ’ (3AH). ADR is 1-
byte consists of 2 ASCIl codes. CR (Carriage Return) and LF (Line Feed) is a special sequence
of characters signifying the end. There are communication address, function code, contents
of data and LRC (Longitudinal Redundancy Check) between Start and End.
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RTU Mode:
Start A silent interval of more than 10ms
Slave Address Communication address: 1-byte

Function Function code: 1-byte

Data (n-1)
....... Contents of data: n word = n x 2-byte, n<12

Data (0)
CRC Error checking: 1-byte
End 1 A silent interval of more than 10ms

The communication protocol of RTU mode starts from a signal of silent interval and ends at a
signal of silent interval as well. There are communication address, function code, contents of
data and CRC (Cyclical Redundancy Check) between Start and End.
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The format of data characters depends on the function code. The available function codes and
examples for AC servo drive are described as follows:

Example 1:
Function 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. In
the response message (Slave), the content of starting data address 0200H is 00B1H and the
content of second data address 0201H is 1F40H.

ASCII Mode:
Command message (Master): Response message (Slave):
Start 7 Start ‘¢
(O! ‘0’
Slave Address Y Slave Address q
‘O’ IOI
Function Function

‘3’ l3’
‘0’ Number of data ‘0’
Starting data 2’ (In Byte) ‘4"
address ‘0’ ‘0’
‘0’ Content of ‘0’
. starting data .
0 address 0200H B
Number of data ‘0’ ‘q°
(In Word) o’ ‘q
‘2’ Content of ‘F?
F second data g

LRC Check address 0201H
‘8’ IOI
End 1 (ODH)(CR) ‘E’

LRC Check
End O (OAH)(LF) ‘8’
End 1 (ODH)(CR)
End O (OAH)(LF)
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RTU Mode:

Command message (Master):

Response message (Slave):

Slave Address O1H
Function O3H
Starting data 02H (High)
address 00H (Low)
Number of data OO0H
(In Word) 02H
CRC Check Low C5H (Low)
CRC Check High B3H (High)

Please note:

In RTU mode, a silent interval of more than 10ms is needed before and after transmission.

Slave Address O1H
Function O3H
Number of data 04H
(In Byte)
Content of O0OH (High)
starting data
address 0200H B1H (Low)
Content of 1FH (High)
second data
address 0201H 40H (Low)
CRC Check Low A3H (Low)
CRC Check High D4H (High)
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Example 2:

Function code: 06H, write 1 word

For example, writing 100 (0064H) to starting data address 0200H. The slave will send the
response message to the master after writing operation is completed.

ASCII Mode:

Command message (Master):

Response message (Slave):

Start 7
(O!
Slave Address q
) IO’
Function
‘6’
‘Ol
Starting data 2’
address ok
IO’
‘Ol
(O!
Content of data -
l4’
‘9’
LRC Check
‘3’
End 1 (ODH)(CR)
End O (OAH)(LF)
RTU Mode:

Command message (Master):

Address O1H

Slave Function 06H
Starting data 02H (High)
address 00H (Low)
O00H (High)

Content of data

64H (Low)
CRC Check Low 89H (Low)
CRC Check High 99H (High)

Please note:

In RTU mode, a silent interval of more than 10ms is

Start ‘¢
IO’
Slave Address q
) Iol
Function
I6!
Iol
Starting data 2!
address ‘o’
‘0!
lO’
IO’
Content of data -
‘4!
l9’
LRC Check
I3!
End 1 (ODH)(CR)
End O (OAH)(LF)
Response message (Slave):
Address OTH
Slave Function 0O6H
Starting data 02H (High)
address 00H (Low)
OOH (High)
Content of data
64H (Low)
CRC Check Low 89H (Low)
CRC Check High 99H (High)

needed before and after transmission.
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Example 3:
Function code: 10H, write N words (The maximum value of N is 10)

For example, writing continuous 2 words into starting address 0112H of AC servo drive. The
content of first data address is OBB8H and the content of second data address is 0000H.

ASCII Mode:

Command message (Master): Response message (Slave):
Start £ Start “
IO’ IOI
Slave Address 0 Slave Address q
('Il I'I’
Function ” Function .
Starting data i Starting data i
address q° address q°
(2! l2’
IOI ‘Ol
Number of data ‘0’ ‘0’
(In Word) ‘0 Number of data s
(2! i2’
(0l (Dl
Number of data LRC Check
(In Byte) p A
‘0’ End 1 (ODH)(CR)
Content of ‘B’ End 0 (OAH)(LF)
first data .
address B
‘8’
IOI
Content of ‘0’
second data o
address 0
‘0’
('Il
LRC Check
(3!
End 1 (ODH)(CR)
End O (OAH)(LF)
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RTU Mode:

Command message (Master):

Slave Address

Chapter 9 Communications

Response message (Slave):

Slave Address

O1H

Function 10H
Starting data OTH (High)
address 12H (Low)
Number of data 00H (High)
(In Word) 02H (Low)
CRC Check Low EOH (Low)
CRC Check High 31H (High)

O1H
Function 10H
Starting data OTH (High)
address 12H (Low)
Number of data 00H (High)
(In Word) 02H (Low)
Number of data 04H
(In Byte)
Content of OBH (High)
first data
address B8H (Low)
Content of O0O0H (High)
second data
address OO0OH (Low)
CRC Check Low FCH (Low)
CRC Check High EBH (High)

Please note:

In RTU mode, a silent interval of more than 10ms is needed before and after transmission.
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B LRC and CRC Error Checking

ASCIl mode adopts LRC (Longitudinal Redundancy Check) and RTU mode adopts CRC (Cyclical
Redundancy Check)

LRC (ASCII Mode):

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the values
of the bytes from Slave address 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 05C4H of the AC servo drive with address 7FH.

Start o
‘71
Slave address ‘P
. ‘O’
Function
i3!
‘O!
‘51
Starting data address ‘
‘41
iO!
‘O’
Number of data ‘0’
“I b
‘Bl
LRC Check
‘4!
End 1 (ODH)(CR)
End 0 (OAH)(LF)

7FH + 03H + O5H + C4H + OOH + O1H = 14CH, take 4CH only, the 2’s complement negation of
4CH is B4H.

Hence, we can know that LRC CHK is ’B’,’4’.

Revision January 2011 9-13



AS04-A2 Chapter 9 Communications

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 AOOTH.

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.

For example, reading 2 words from address 0101H of the AC servo drive with address O1H.
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 O1H

CMD 03H
OTH (High)

Starting data address

OTH (Low)
Number of data 0O0H (High)
(In Word) 02H (Low)
CRC Check Low 94H (Low)
CRC Check High 37H (High)
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Example

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_crcA= *data++;
for (j=0; j<8; j++ ) {
if( reg_crc & 0x01 ) { /*LSB(bit 0 ) =1 */
reg_crc = (reg_crc >> 1)A0xA001;
} 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 Ox03F8 /* 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 */
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unsigned char tdat[60]={":",’0’,’1’,’0°,’3",’0’,’2°,’0’,’0°,’0°,’0’,’0",’2"’F",’8’,’\r’,’\n’};
void main() {

intl;

outportb(PORT+MCR,0x08); /* interrupt enable */
outportb(PORT+IER,0x01); /* interrupt as data in */
outportb(PORT+LCR,( inportb(PORT+LCR) | 0x80 ) );

/* the BRDL/BRDH can be access as LCR.b7 ==1 */

outportb(PORT+BRDL,12);

outportb(PORT+BRDH,0x00);

outportb(PORT+LCR,0x06); /* set prorocol
<7,E,1> = 1AH, <7,0,1> = 0AH
<8,N,2> =07H <8,E,1> = 1BH
<8,0,1> = 0BH */

for(1=0; 1<=16; 1++) {
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 definition parameters (example: P6-xx)
Group 7: PR 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 O: All parameters except PO-00 ~ PO-01, PO-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

=) [Meid

1) P3-01 After the new transmission speed is set, the next data will be written in new

transmission speed.

2) P3-02 After the new communication protocol is set, the next data will be written in new

communication protocol.
3) P4-05 JOG control of servo motor. For the description, refer to Chapter 8.

4) P4-06 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, DOS5,
respectively. After the test has been completed, please set this parameter to O to

inform the drive that the test has been completed.

5) P4-10 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: PO-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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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.

10.1

Fault Messages Table

Servo Drive Fault Messages

Display

Fault Name

Fault Messages
Fault Description

Overcurrent

Overvoltage

Undervoltage

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.

Main circuit voltage is below its minimum specified
value.

Motor error

Regeneration error

Overload
Overspeed

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.

Excessive deviation

Reserved

Encoder error

Adjustment error

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
activated

Reverse limit switch
error

Forward limit switch
error

Emergency stop switch is activated.

Reverse limit switch is activated.

Forward limit switch is activated.
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Fault Messages

Display Fault Name Fault Description
IGBT temperature . .
M G P The temperature of IGBT is over high.
error
m Memory error EE-PROM write-in and read-out is in error.
The encoder output exceeds the rated output
m Encoder output error
frequency.
Serial communication T
m RS-232/485 communication is in error.
error
Serial communication — .
m : RS-232/485 communication time out.
time out

m :gf_ft power phase 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
m Pre-overload warning . . . .
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.

m Encoder initial The magnetic field of the encoder U, V, W signal is in
magnetic field error error.
M Encoder internal The internal memory of the encoder is in error. An
error internal counter error is detected.

m Encoder data error An encoder data error is detected for three times.

Motor protection In order to protect the motor, this alarm will be
m P activated when the setting value of P1-57 is reached
error . .
after a period of time set by P1-58.

m UV.W wiring error | The wiring connections of U, V, W (for servo motor
Y 9 output) and GND (for grounding) are in error.

m Full closed-loop The position control deviation value of full closed-loop
excessive deviation exceeds the specified limit.

EE-PROM is not reset after the firmware version is
upgraded.

DSP firmware _ _ _
m upgrade 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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AS04-A2

CANopen Communication Fault Messages

Display Fault Name

m CANbus error
CANopen SDO

m receive buffer

overrun

CANopen PDO

m receive buffer

overrun

Index error occurs

m when accessing

CANopen PDO object.
Sub-index error

m occurs when
accessing CANopen
PDO object.

Data type (size) error
m occurs when
accessing CANopen

PDO object.

Fault Messages

Fault Description

CANbus off or Error Rx/Tx Counter exceeds 128.

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.

Data range error
m occurs when
accessing CANopen
PDO object.
CANopen PDO object

m is read-only and

write-protected.

CANopen PDO object

m does not support

PDO.
CANopen PDO object

m is write-protected

when Servo On.

Error occurs when
m reading CANopen
PDO object from EE-

PROM.

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.

Error occurs when
m writing CANopen
PDO object into EE-

PROM.

An error occurs when writing the current settings into
EE-PROM.

Revision January 2011

10-3



AS04-A2

Chapter 10 Troubleshooting

Fault Messages

Display

Fault Name

EE-PROM invalid
address range

EE-PROM checksum
error

Password error

Fault Description

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.

Motion Control Fault Messages

Display

Fault Name

CANopen data initial
error

Write parameter
error: exceeds the

limit of normal
range.

Write parameter
error: read only.

Write parameter
error: parameter lock

Write parameter
error: parameter lock

PR command
overflow

PR positioning time
out

Invalid PR path
number

Index error occurs
when accessing
CANopen object.

Fault Messages

Fault Description

An error occurs when loading data from EE-PROM.

Write parameter error occurs in PR mode: the setting
value exceeds the limit of normal range.

Write parameter error occurs in PR mode: the parameter
is read only.

Write parameter error occurs in PR mode: the parameter
is write-protected (cannot be changed) when Servo On
or the setting value is invalid.

Write parameter error occurs in PR mode: the parameter
is write-protected (cannot be changed) when Servo On
or the setting value is invalid.

In PR mode, this fault occurs when position command
counter register overflowed and at this time an
absolute position command is executed.

In PR mode, the execution time of positioning
command exceeds its time limit.

In PR mode, the valid range of PR path number is within
0~63. The path number is not within this range.

The specified Index in the message does not exist.
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AS04-A2

Fault Messages

Display Fault Name

Sub-index error
RL 25 3 st
accessing CANopen

object.

Fault Description

The specified Sub-index in the message does not exist.

Data type (size) error
m occurs when

accessing CANopen

object.

Data range error
m occurs when

accessing CANopen

object.

CANopen object is

m read-only and write-

protected.

CANopen object does
not support PDO.

CANopen object is
write-protected when
Servo On.

Error occurs when

m reading CANopen

object from EE-PROM.

Error occurs when

m writing CANopen

object into EE-PROM.
M EE-PROM invalid
address range
m EE-PROM checksum
error

M Password error
m Forward software

limit

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.

Position command is equal to or more than forward
software limit.
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Fault Messages

Display

Fault Name
Reverse software
limit
Position counter
overflow

Servo Off error

CANopen SYNC failed

CANopen SYNC
signal error

CANopen SYNC time
out

CANopen IP
command failed

Fault Description
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.

SYNC period error

Object O0x1006 data error. SYNC period 1006h value is
invalid.

Position deviation
alarm for digital
output, MC_OK

After MC_OK is activated, when the digital output, TPOS
is Off, the digital output, MC_OK becomes Off.

For more detailed explanation, please refer to
parameter P1-48 in Chapter 8.

ImmpNOTE

1) If there is any unknown fault code that is not listed on the above table, please inform the

distributor or contact with Delta for assistance.

2) For more information about the CANopen objects, please refer to CANopen Instruction Manual.
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10.2 Potential Cause and Corrective Actions

Servo Drive Fault Messages

m : Overcurrent

Potential Cause
Short-circuit at drive
output (U, V, W)

Motor wiring error

IGBT error

Control parameter
setting error

Control command
setting error

Checking Method Corrective Actions
1. Check the wiring connections between Repair the short-circuited and
drive and motor. avoid metal conductor being
2. Check if the wire is short-circuited. exposed.

Follow the wiring steps in the
user manual to reconnect
wiring.

Check if the wiring steps are all correct
when connecting motor to drive.

Please contact your distributor
Heat sink overheated for assistance or contact with
Delta.

Set the setting back to factory
Check if the setting value exceeds the default setting and then reset
factory default setting. and adjust the parameter

setting again.

1. Ensure that input command
Check if the control input command is frequency is stable (too
unstable (too much fluctuation). much fluctuation).

2. Activate filter function.

m : Overvoltage

Potential Cause

The main circuit
voltage has
exceeded its
maximum allowable
value.

Input power error
(Incorrect power
input)

The hardware of the
servo drive is
damaged.

Checking Method Corrective Actions
Use voltmeter to check whether the input
voltage falls within the rated input Use correct power supply or
voltage. stabilizing power or using

(For voltage specification, please refer to series transformer.
section 12.1 in Chapter12.)

Use correct power supply or
stabilizing power or using
series transformer.

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

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.

Use voltmeter to ensure that the main
circuit input voltage falls within the
specified limit,
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m : Undervoltage

Potential Cause Checking Method Corrective Actions

The main circuit

voltage is below its Check whether the wiring of main circuit
minimum specified input voltage is normal.

value.

Reconfirm voltage wiring.

No input voltage at Use voltmeter to check whether input

RS T Reconfirm power switch.
main circuit. voltage at main circuit is normal.

Input power error
(Incorrect power

Use correct power supply or

Use voltmeter to check whether the input e :
stabilizing power or using

voltage is within the specified limit.

input) series transformer.
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 Check if the servo drive and servo motor
servo motor is are not correctly matched for size (power Replace the motor.
incorrect. rating).
m : Regeneration error

Potential Cause Checking Method Corrective Actions

Regenerative resistor
is not connected or
the value of the
regenerative resistor

Reconnect regenerative
resistor or calculate the value
of the regenerative resistor.

Check the wiring connection of
regenerative resistor.

is too low.

The parameter P1-53 Set the parameter P1-53 to
is not set to zero Ensure the parameter P1-53 is set to zero when the regenerative
when the Zero. resistor is not in use.
regenerative resistor

is not in use.

Confirm the parameter settings of P1- Correctly reset parameter
52 and P1-53, and specifications of settings and the specifications
regenerative resistor. of regenerative resistor again.

Parameter setting is
in error

10-8 Revision January 2011



Chapter 10 Troubleshooting

AS04-A2

m : Overload

Potential Cause

The drive has
exceeded its rated
load during
continuous
operation.

Checking Method

Check if the drive is overloaded. The
users can set parameter P0O-02 (Drive
Fault Code) to 11 and monitor if the
value of the average torque [%] exceeds
100% always.

Corrective Actions

Increase motor capacity or
reduce load.

Control system
parameter setting is
incorrect.

1.Check if there is mechanical vibration
2.Accel/Decel time setting is too fast.

1.Adjust gain value of control
circuit.

2.Decrease Accel/Decel time
setting.

The wiring of drive
and encoder is in
error.

The encoder of the
motor is damaged.

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

Use signal detector to detect if input
signal is abnormal.

Corrective Actions

Ensure that input command
frequency is stable (not
fluctuate too much) and
activate filter function.

Over-speed
parameter setting is
defective.

Check if over-speed parameter setting
value is too low.

Correctly set over-speed
parameter setting (P2-34).

m : Abnormal pulse control command

Potential Cause

Pulse command
frequency is higher
than rated input
frequency.

Checking Method

Use pulse frequency detector to measure
input frequency.

Corrective Actions

Correctly set the input pulse
frequency.

m : Excessive deviation

Potential Cause

Maximum deviation
parameter setting is
too small.

Gain value is too
small.

Checking Method

Check the maximum deviation
parameter setting and observe the
position error value when the motor is
running.

Check for proper gain value.

Corrective Actions

Increases the parameter
setting value of P2-35.

Correctly adjust gain value.

Torqgue limit is too
low.

There is an overload.

Check torque limit value.

Check for overload condition.

Correctly adjust torque limit
value.

Reduce external applied load
or re-estimate the motor
capacity.
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m : Reserved
m : Encoder error (Position detector fault)

Potential Cause Checking Method

1.Check if all wiring is correct.

The wiring of
encoder is in error.
manual.

Encoder is loose Examine the encoder connector (CN2).

2.Check if the users conduct the wiring
by the wiring information in the user

Corrective Actions

Ensure all wiring is correct.

Install the motor again.

The wiring of

encoder is defective. Check if all connections are tight.

Encoder is damage Check the motor for the damage.

Conduct the wiring again.

Replace the motor.

M : Adjustment error

Potential Cause Checking Method

The analog input Measure if the voltage of the analog

contact does not go input contact is the same as the voltage

back to zero. of the ground.

The detection device

is damaged. Reset the power supply.

Corrective Actions

Correctly ground the analog
input contact.

If the error does not clear after
resetting the power supply,
please contact your distributor
for assistance or contact with
Delta.

M : Emergency stop activated

Potential Cause Checking Method

Corrective Actions

Emergency stop
switch is activated. Off.

Check if emergency stop switch is On or Activate emergency stop

switch.

M : Reverse (CWL) limit switch error

Potential Cause Checking Method

Reverse limit switch
is activated.

Servo system is not Check the value of control parameter
stable. setting and load inertia.

Corrective Actions

Check if reverse limit switch is On or Off. Activate reverse limit switch.

Modify parameter setting and
re-estimate motor capacity.

m : Forward (CCWL) limit switch error

Potential Cause Checking Method

Forward limit switch Check if forward limit switch is On or
is activated. Off.

Servo system is not Check the value of control parameter
stable. setting and load inertia.

Corrective Actions
Activate forward limit switch.

Modify parameter setting and
re-estimate motor capacity.
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M : IGBT temperature error

Potential Cause Checking Method

Corrective Actions

The drive has

exceeded its rated Check if there is overload or the motor

Ioad_durlng current is too high.
continuous

operation.

Short-circuit at drive - 4 the drive input wiring.
output.

Increase motor capacity or
reduce load.

Ensure all wiring is correct.

M : Memory error

Potential Cause Checking Method

Examine the parameter settings. Please
do the following steps:
1.Press SHIFT key on the drive keypad,
and examine the parameter shown on
LED display.
Parameter data error 2.I1f E320A is displayed (in hexadecimal
when writing into format), it indicates it is parameter P2-
EE-PROM. 10. Please examine the parameter
settings of P2-10.
3.1f E3610 is displayed (in hexadecimal
format), it indicates it is parameter P6-
16. Please examine the parameter
settings of P6-16.

The setting value of Press SHIFT key on the drive keypad and
hidden parameter is examine if E100X is displayed on LED
in error. display.

Press SHIFT key on the drive keypad and
examine if EO001 is displayed on LED
display.

Data in EE-PROM is
damaged.

Corrective Actions

1.1f this fault occurs when
power is applied to the
drive, it indicates that the
setting value of one
parameter has exceeded the
specified range. Correct the
setting value of the
parameter to clear the fault
and restart the servo drive.

2.If this fault occurs during
normal operation, it
indicates that the error
occurs when writing data
into EE-PROM. Turn ARST (DI
signal) ON to clear the fault
or restart the servo drive.

If this fault occurs when
resetting the parameter
settings, it indicates that the
servo drive type is not set
correctly. Correctly set the
servo drive type again.

If this fault occurs when power
is applied to the drive, it
indicates that the data in EE-
RPM is damaged or 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

Encoder itself or the
wiring of encoder is
in error.

P4-05) display on the drive keypad in
accordance with the fault codes ALO11,
ALO24, ALO25 and ALO26.

Check if the following conditions occur:

Condition 1: Motor speed is above the
value set by P1-76.

The output
frequency for pulse
output may exceed
the limit of its Condition 2:

allowable setting Motor Speed o, 150 108
value. 60

Check if the recent fault records (P4-00 ~

Corrective Actions

Perform the corrective actions
as described in ALO11, ALO24,
ALO25 and AL026.

Correctly set P1-76 and P1-46.
1.Ensure that the motor speed
is below the value set by P1-
76.
2.
Motor Speed
60

xP1l—46x 4 <19.8x10°

M : Serial communication error

Potential Cause Checking Method

Corrective Actions

Communication
parameter setting is
defective.

Check the communication parameter
setting.

Communication

L Check the communication address.
address is incorrect.

Correctly set parameter
setting.

Correctly set communication
address.

Communication

L Check the communication value.
value is 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 Check whether communication cable is
command for a long loose or broken.

time.

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 Corrective Actions
1.Check the load condition of the servo 1.Please refer to the correction
The drive is doing to motor and drive. actions of ALOOG6.
overload going 2.Check the setting value of P1-56. 2.Increase the setting value of
| Check whether the setting value of P1-  P1-56 or set P1-56 to 100
56 is too small. and 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, Tand U, V, W
terminals to prevent the interference.

If the error does not clear after
each checking is done, please
contact your distributor for
assistance or contact with

The magnetic field
of the encoder U, V,
W signal is in error.

. . Delta.
3.Check if the shielded cables are used
when performing encoder wiring.
m : Encoder internal error
Potential Cause Checking Method 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

1.Check if the servo motor is properly signal cables are placed in

The internal memory 9rounded. separate conduits from the
of the encoder is in  2-Check if the encoder signal cables are cables connected toR, S, T
error. An encoder placed in separate conduits from the and U, V, W _termlnals to

cables connected toR, S, Tand U, V, W prevent the interference.
counter error terminals to prevent the interference. 3.Please use shielded cables
occurs. 3.Check if the shielded cables are used for Encoder wiring.

when performing encoder wiring. 4.1f the error does not clear

after all the above actions
are done, please contact
your distributor for
assistance or contact with
Delta.
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m : Encoder data error

Potential Cause Checking Method

Corrective Actions

1.Check if the servo motor is properly
grounded.

An encoder data 2.Check if the encoder signal cables are

placed in separate conduits from the
error occurs for

when performing encoder wiring.

_ cables connectedto R, S, Tand U, V, W
three times. terminals to prevent the interference.

3.Check if the shielded cables are used

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 connected toR, S, T
and U, V, W terminals to
prevent the interference.

3.Please use shielded cables
for Encoder wiring.

4.1f 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 Checking Method

The setting value of
parameter P1-57 is  1.Check if P1-57 is enabled.
reached after a 2.Check if the setting values of P1-57

period of time set by and P1-58 are both too small.
parameter P1-58.

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 Checking Method

The wiring

connections of U, V,

W (for servo motor Check if wiring connections of U, V, W
output) and GND are not correct.

(for grounding) are

in error.

Corrective Actions

Follow the wiring steps in the
user manual to reconnect the
wiring and ground the servo
drive and motor properly.

10-14
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M : Full closed-loop excessive deviation

Potential Cause Checking Method Corrective Actions

The position control
deviation value of

1.Check if the setting value of P1-73 is 1.Increases the parameter
full-closed loop

exceeds the too small. setting value of P1-73.
specified limit 2.Check if all connections are tight and 2.Ensure all connections are
Maximum deviation well-connected to the mechanical tight and well-connected to
parameter setting is equipment. the mechanical equipment.
too small.
M: DSP firmware upgrade

Potential Cause Checking Method Corrective Actions

EE-PROM is not reset
after the firmware

Set P2-08 to 30 first, and then

Check if EE-PROM is reset after the 28 next, and restart the servo

firmware version is upgraded.

version is upgraded. drive.
CANopen Communication Fault Messages
m : CANbus error
Potential Cause Checking Method Corrective Actions
1.Examine CANbus communication
CANbus off or Error cable. NMT Maser send “Reset

2.Check if the communication quality is
good quality state. (It is recommended
to use shielded cables and use
common grounding.)

m : CANopen SDO receive buffer overrun

node“ command to its slave or
restart the servo drive.

Rx/Tx Counter
exceeds 128.

Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
SDO Rx buffer node“ command to its slave or

reset the fault by sending the
(receive two or more control word (0x6040) through
SDO packets in CAN communication (the value
1ms). of CANopen object 0x6040
should be reset)

overrun is detected Check if the servo drive (Master) receives

two or more SDO packets in Tms.
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m : CANopen PDO receive buffer overrun

Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
PDO Rx buffer node“ command to its slave or

overrun is detected Check if the servo drive (Master) receives reset the fault by sending the

(receive two or more two or more PDO (same COB-ID) packets control word (0x6040) through

PDO packets in in Tms. CAN communication (the value

1ms). of CANopen object 0x6040
should be reset)

m : 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 Index Check if the Entry index value in PDO reset the fault by sending the
in the message does mapping is changed when accessing control word (0x6040) through
not exist. PDO object. CAN communication (the value

of CANopen object 0x6040

should be reset)

m : Sub-index error occurs when accessing PDO object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

The specified Sub- node“ command to its slave or

index in the Check if the Entry Sub-index value in reset the fault by sending the
PDO mapping is changed when control word (0x6040) through

message does not . bi CAN A h I

exist. accessing PDO 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
Check if the Entry data length in PDO reset the fault by sending the
mapping is changed when accessing control word (0x6040) through
PDO object. CAN communication (the value

of CANopen object 0x6040

should be reset)

The data length in
the message does
not match the
specified object.
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m : Data range error occurs when accessing PDO object

Potential Cause Checking Method

The data in the
message has
exceeded the data
range of the
specified object.

Check if the write-in data range in PDO
mapping is not correct 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 : Object is read-only and write-protected

Potential Cause Checking Method

Corrective Actions

The specified object

in the message is Check if the specified object is set to
read-only and write- read-only write-protected (cannot be
protected (cannot be changed) when accessing PDO object.
changed).

NMT Maser send “Reset

hode“ 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 object does not support PDO

Potential Cause Checking Method

The specified object Check if the specified object cannot
in the message support PDO when accessing PDO
cannot support 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 : CANopen PDO 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.

Check if the specified object in the
message is write-protected (cannot be

(Servo On) when accessing PDO object.

changed) while the servo drive is enabled

NMT Maser send “Reset

hode“ 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 reading CANopen PDO object from EE-PROM

Potential Cause Checking Method Corrective Actions
An error occurs
when loading the NMT Maser send “Reset
default settings node“ command to its slave or
from EE-PROM at Check if it causes an error when the reset the fault by sending the
start-up. All specified object reads EE-PROM when control word (0x6040) through
CANopen objects accessing PDO object. CAN communication (the value
return to their of CANopen object 0x6040
default settings should be reset)

automatically.

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 writing the Check if it causes an error when the reset the fault by sending the
current settign s into specified object writes EE-PROM when control word (0x6040) through
9 accessing PDO object. CAN communication (the value

EE-PROM. 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 reset the fault by sending the

firmware version has address range of EE-PROM exceed the control word (0x6040) through
been upgraded, and specification when accessing PDO object. CAN communication (the value
it causes that the of CANopen object 0x6040
data of old firmware should be reset)

version saved in EE-

PROM cannot be

used.
m : EE-PROM checksum error

Potential Cause Checking Method Corrective Actions
The data saved in NMT Maser send “Reset
EE-PROM has been node“ command to its slave or
damaged and all Check if the specified object results in  reset the fault by sending the
CANopen objects the checksum error of EE-PROM when control word (0x6040) through
return to their accessing PDO object. CAN communication (the value
default settings of CANopen object 0x6040
automatically. should be reset)
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m : Password error

Potential Cause Checking Method Corrective Actions
The parameter is NMT Maser send “Reset
password protected node“ command to its slave or
when using Check if the password for the specified reset the fault by sending the
CANopen object is invalid when accessing PDO control word (0x6040) through
communication to  object. CAN communication (the value
access the of CANopen object 0x6040
parameter. should be reset)

Motion Control Fault Messages

m : CANopen data initial error

Potential Cause Checking Method Corrective Actions

1.Restart the servo drive to check if the
error can be cleared.

2.1f 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:

AN error occurs a. If th_e users want to write defauli_:

when loading data setting values, set P2-08 to 30 first

from EE-PROM. and then 28 next, or use CANopen
“Ox1011” object to restore
parameters from non-volatile
memory.

b. If the users want to write current

setting values, use CANopen
“Ox1010” object to save
parameters in non-volatile
memory.

1. Turn ARST (DI signal) ON to
clear the fault.

2. Use CANopen “Ox1011”
object to restore default
parameters.

~ : Write parameter error

Potential Cause Checking Method Corrective Actions

: Check if the parameter
setting value exceeds the limit of normal 1. Turn ARST (DI signal) ON to
In PR mode’ error range. C|eal’ the fault.

occurs when using _ ) _ 2. Set PO-01 to O.
PR command : Check if the parameter is

TYPE=8 (write
specified parameter)

read only.

o : Check if the  Correct the PR command and
parameter is write-protected when Servo parameter setting value.

On or the setting value is invalid.

Revision January 2011 10-19



AS04-A2 Chapter 10 Troubleshooting

M : PR command overflow

Potential Cause Checking Method Corrective Actions

1.In PR mode, check if the position
command is executing continuously
toward single direction and make the
feedback position command counter
overflow.

2.Check if the above situation causes

h h rr ition cann L
that the correct position cannot be CAN communication (the value

gauged. f CAN bject 0x6040
3.Check if an absolute position ghOUId%Fée:eseg)eC X

command is executed after the

In PR mode, this
fault occurs when
position command
counter register
overflowed and at
this time an
absolute position
command is

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through

executed. o ]
position command counter register
overflowed.
M : PR positioning time out
Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
In PR mode, the node“ command to its slave or
execution time of  If this fault occurs, please contact your reset the fault by sending the
positioning distributor for assistance or contact with control word (0x6040) through
command exceeds Delta. CAN communication (the value
its time limit. of CANopen object 0x6040
should be reset)
M : Invalid PR path number
Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

nhode“ command to its slave or
If this fault occurs, please contact your reset the fault by sending the
distributor for assistance or contact with control word (0x6040) through
Delta. CAN communication (the value

of CANopen object 0x6040

should be reset)

In PR mode, the
valid range of PR
path number is
within 0~63. The
path number is not
within this range.

m : Index error occurs when accessing CANopen object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
The specified Index If this fault occurs, please contact your reset the fault by sending the
in the message does distributor for assistance or contact with control word (0x6040) through
not exist. Delta. CAN communication (the value

of CANopen object 0x6040

should be reset)
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M : Sub-index error occurs when accessing CANopen object

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset
node“ command to its slave or

The specified Sub- If this fault occurs, please contact your reset the fault by sending the

index in the distributor for assistance or contact with control word (0x6040) through
message does not L
exist Delta. 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 Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
If this fault occurs, please contact your reset the fault by sending the
distributor for assistance or contact with control word (0x6040) through
Delta. CAN communication (the value

of CANopen object 0x6040

should be reset)

The data length in
the message does
not match the
specified object.

m : Data range error occurs when accessing CANopen object

Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
The data in the node“ command to its slave or
message has If this fault occurs, please contact your reset the fault by sending the
exceeded the data distributor for assistance or contact with control word (0x6040) through
range of the Delta. CAN communication (the value
specified object. of 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 node“ command to its slave or
in the message is If this fault occurs, please contact your reset the fault by sending the
read-only and write- distributor for assistance or contact with control word (0x6040) through
protected (cannot be Delta. CAN communication (the value
changed). of CANopen object 0x6040

should be reset)
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: CANopen object does not support PDO

Potential Cause Checking Method

The specified object If this fault occurs, please contact your
in the message does distributor for assistance or contact with
not support PDO. 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)

: Object is write-protected when Servo On

Potential Cause Checking Method

Corrective Actions

The specified object

in the message is If this fault occurs, please contact your
write-protected distributor for assistance or contact with
(cannot be changed) Delta.

when Servo On.

NMT Maser send “Reset

hode“ 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 If this fault occurs, please contact your
start-up. All distributor for assistance or contact with
CANopen objects Delta.

return to their

default settings

automatically.

Corrective Actions

NMT Maser send “Reset

hode“ 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 writing CANopen object into EE-PROM

Potential Cause Checking Method

An error occurs
when writing the
current settings into

If this fault occurs, please contact your
distributor for assistance or contact with

Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
reset the fault by sending the
control word (0x6040) through

Delta. CAN communication (the value
EE-PROM. of CANopen object 0x6040
should be reset)
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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 If this fault occurs, please contact your
firmware version has distributor for assistance or contact with
been upgraded, and Delta.

it causes that the

data of old firmware

version saved in EE-

PROM cannot be

used.

Corrective Actions

NMT Maser send “Reset

hode“ 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

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.

Corrective Actions

NMT Maser send “Reset

hode“ 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 If this fault occurs, please contact your
CANopen distributor for assistance or contact with
communication to  Delta.

access the

parameter.

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 : Forward software limit

Potential Cause Checking Method

This software limit is determined
according to position command, not
Position command is actual feedback position. It indicates that
equal to or more when this fault is activated, the actual
than forward position may not exceed the limit.
software limit. Setting the proper deceleration time is
able to solve this problem. Please refer
to parameter P5-03.

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 : Reverse software limit

Potential Cause Checking Method Corrective Actions

This software limit is determined
according to position command, not
Position command is actual feedback position. It indicates that
equal to or less than when this fault is activated, the actual
forward software position may not exceed the limit.
limit. Setting the proper deceleration time is
able to solve this problem. Please refer
to parameter P5-03.

M : Position counter overflow

Potential Cause Checking Method Corrective Actions

NMT Maser send “Reset

node“ command to its slave or
If this fault occurs, please contact your reset the fault by sending the
distributor for assistance or contact with control word (0x6040) through
Delta. 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)

Position counter
overflow occurs.

m : Servo Off error

Potential Cause Checking Method Corrective Actions
NMT Maser send “Reset
Servo Off occurs 1.Examine if the wiring of digital input  node“ command to its slave or
during positioning for Servo On is correct. reset the fault by sending the
(when the drive and 2.Check if the host (external) controller control word (0x6040) through
motor are both disables the function of Servo On too CAN communication (the value
running). early. of CANopen object 0x6040
should be reset)
m : CANopen SYNC failed
Potential Cause Checking Method Corrective Actions
1.Check if the communication quality is NMT Maser send “Reset
CAN IP mode error.  good quality state. node“ command to its slave or
The synchronous 2.Check if the host (external) controller reset the fault by sending the
communication with = has sent SYNC signal. control word (0x6040) through
the external 3.Check if the setting value of parameter CAN communication (the value
controller has failed.  p3-09 is a proper value (It is of CANopen object 0x6040

recommended to use default setting). should be reset)
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m : CANopen SYNC error

Potential Cause Checking Method

1.Check if the setting of 0x1006
(communication cycle period) is the
same as the setting in host (external)

CAN IP mode error.  controller.
The SYNC signal is  2.Check if the setting value of parameter
received too early. 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 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.

CAN IP mode error.
The SYNC signal is
not received with

the specified time.

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 Checking Method

CAN IP mode error.
Internal command
cannot be sent and
received.

The calculation time of IP mode is too
long. Please disable USB monitor
function.

Corrective Actions

NMT Maser send “Reset

nhode“ 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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: Position deviation alarm for digital output, MC_OK

Potential Cause Checking Method Corrective Actions

Check if the motor position changes by
After MC_OK is external force after the positioning is
activated, when the completed.
digital output, TPOS This alarm can be disabled by the setting
is Off, the digital of P1-48. Please refer to the descriptions
output, MC_OK of parameter P1-48 for more detailed
becomes Off. explanation.

1. Turn ARST (DI signal) ON to
clear the fault.

2. Set PO-01 to 0.
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10.3 Clearing Faults

Servo Drive Fault Messages

Display

Fault Name

Overcurrent

Overvoltage

Undervoltage

Motor error

Regeneration error

Overload

Clearing Method
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 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

Emergency stop activated

Reverse limit switch 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 (1/0 signal
connector) is removed and auto
adjustment function is executed.

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

Forward limit switch error

IGBT temperature error

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.

Revision January 2011

10-27



AS04-A?2

Chapter 10 Troubleshooting

Display

Fault Name

Clearing Method

Memory error

Encoder output error

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.

Turn ARST (DI signal) ON to clear the fault.

D
=
A
g

Serial communication
error

Serial communication
time out

Reserved

Input power phase loss

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

This fault message can be removed by
restarting the servo drive.

This fault message can be removed by
restarting the servo drive.

Encoder data error

This fault message can be removed by
restarting the servo drive.

Motor protection error

U,V,W wiring error

Turn ARST (DI signal) ON to clear the fault.

This fault message can be removed by
restarting the servo drive.

Ful closed-loop excessive
deviation

DSP firmware upgrade

Turn ARST (DI signal) ON to clear the fault.

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

CANbus error

CANopen SDO receive
buffer overrun

CANopen PDO receive
buffer overrun

Index error occurs when
accessing CANopen PDO
object.

Clearing Method

NMT Maser send “Reset node“ command to
its slave or restart the servo drive.

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.

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 PDO object is
read-only and write-
protected.

CANopen PDO object
does not support PDO.

CANopen PDO object is
write-protected when
Servo On.

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

Fault Name

Clearing Method

Error occurs when
reading CANopen PDO
object from EE-PROM.

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).

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).

EE-PROM checksum error.

Password error

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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Motion Control Fault Messages

Display Fault Name

m CANopen Data Initial
Error

Write parameter error:
exceeds the limit of
normal range.

Write parameter error:
read only.

Write parameter error:
parameter lock

Write parameter error:
parameter lock

PR Command Overflow

PR Positioning Time out

Invalid PR Path Number

Index error occurs when
accessing CANopen
object.

Sub-index error occurs
when accessing CANopen
object.

Data type (size) error
occurs when accessing
CANopen object.

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 PO-01 to 0.

1. Turn ARST (DI signal) ON to clear the
fault.

2. Set PO-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).

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

Fault Name

Clearing Method

Data range error occurs
when accessing CANopen
object.

Object is read-only and
write-protected.

CANopen object does not
support PDO.

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 object is write-
protected when Servo On.

Error occurs when
reading CANopen object
from EE-PROM.

Error occurs when writing
CANopen object into 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).

EE-PROM invalid address
range

EE-PROM checksum error

Password error

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).

Forward software limit

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
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Display

Fault Name

Clearing Method

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

Position deviation alarm

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

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).

1. Turn ARST (DI signal) ON to clear the
fault.

2. Set PO-01 to O.
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11.1 Specifications of Servo Drives (ASDA-A2 Series)

11.1.1 ASDA-A2 220V Series

ASDA-A2 Series

Phase / Voltage Three-phase / Single-phase 220VAC Three-phase 220VAC

_ >
s . Three-phase / Single-phase Three-phase 200 ~ 230VAC,
E % Permissible Voltage Range 200 ~ 230VAC, -15% ~ 10% 15% ~ 10%
Continuous Output Current 0.9 | 1.55 2.6 5.1 7.3 8.3 | 13.4 194 325 40 475
P Arms | Arms Arms Arms Arms Arms Arms Arms|Arms Arms Arms
Cooling System Elﬁftcltrlzlti?; Fan Cooling

Encoder Resolution / Feedback Resolution 20-bit (1280000 p/rev)

Control of Main Circuit SVPWM (Space Vector Pulse Width Modulation) Control

Tuning Modes Auto / Manual

Dynamic Brake None Built-in External
Max. Input Pulse Frequency Max. 500Kpps / 4Mpps (Line driver), Max. 200Kpps (Open collector)
§ Pulse Type Pulse + Direction, A phase + B phase, CCW pulse + CW pulse
% Command Source External pulse train (PT mode) / Internal parameters (PR mode)
5 Smoothing Strategy Low-pass and P-curve filter
é Electronic Gear Electronic gear N/M multiple N: 1~32767, M: 1:32767 (1/50<N/M<25600)
E Torque Limit Operation Set by parameters
Feed Forward Compensation Set by parameters
Voltage Range 0~=10V,
Agi';%]g]npdm Input Resistance 10KQ
Time Constant 2.2 us
9 Speed Control Range " 1:5000 1:3000
E: Command Source External analog signal / Internal parameters
g Smoothing Strategy Low-pass and S-curve filter
% Torque Limit Operation Set by parameters or via analog input
g"' Frequency Response Characteristic Maximum TkHz
0.01% or less at 0 to 100% load fluctuation
(at rsalizceldrcﬁ;ctrgr?c!p;;ed) 0.01% or less at +10% power fluctuation
0.01% or less at 0°Cto 50°C ambient temperature fluctuation
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ASDA-A2 Series

@ Voltage Range 0~=10V,
o Analog Input .
E Command Input Resistance 10KQ
§ Time Constant 2.2 us
<
o
) Command Source External analog signal / Internal parameters
()
=]
o 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 switching, Torque
Inputs / Position mode switching, PT / PR command switching, Emergency stop,
Forward / Reverse inhibit limit, Reference “Home” sensor, Forward /
Reverse operation torque limit, Move to “Home”, Electronic Cam (E-Cam),
Forward / Reverse JOG input, Event trigger PR command, Electronic gear
Digital ratio (Numerator) selection and Pulse inhibit input
Inputs/Outputs 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) activated,
Outputs 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, Emergency stop activated,
Protective Functions Reverse/ Forward limit switch error, Position excessive deviation of
full-close control loop, 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
. . Indoor location (free from direct sunlight), no corrosive liquid and gas (far
Installation Site R
away from oil mist, flammable gas, dust)
Altitude Altitude 1000m or lower above sea level
Atmospheric pressure 86kPa to 106kPa
Operating Temperature 0C ~ 55 C (If operating temperature is above 45 C, forced cooling will be
required)
= Storage Temperature -20°Cto 65°C (-4°F to 149°F)
()
g Humidity 0 to 90% (non-condensing)
o
3 Vibration 9.80665m/s’ (1G) less than 20Hz, 5.88m/ s* (0.6G) 20 to 50Hz
wl
IP Rating IP20
Power System TN System™
IEC/EN 61800-5-1, UL 508C, C-tick
C€ A ©
H us
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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 11.4 “Overload Characteristics”.
*5  Please refer to Section 1.2 for details about the model explanation.
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11.1.2 ASDA-A2 400V Series

ASDA-A2 Series

Control Power

24VDC, £10%

Encoder Resolution / Feedback Resolution

_- >
5=
g § Main Circuit Power Three-phase, 380 ~ 480VAC, £10%
o
s Continuous Output Current 3.07 3.52 5.02 6.66 11.9 20 22.37 30
P Arms Arms Arms Arms Arms Arms Arms Arms
Cooling System Fan Cooling

20-bit (1280000 p/rev)

Control of Main Circuit

Tuning Modes

SVPWM (Space Vector Pulse Width Modulation) Control

Auto / Manual

Dynamic Brake Built-in External
Max. Input Pulse Frequency Max. 500Kpps / 4Mpps (Line driver), Max. 200Kpps (Open collector)
§ Pulse Type Pulse + Direction, A phase + B phase, CCW pulse + CW pulse
% Command Source External pulse train (PT mode) / Internal parameters (PR mode)
§ Smoothing Strategy Low-pass and P-curve filter
é Electronic Gear Electronic gear N/M multiple N: 1~32767, M: 1:32767 (1/50<N/M<25600)
E Torque Limit Operation Set by parameters
Feed Forward Compensation Set by parameters
Voltage Range 0~=x10V,
Agzlncigr]nI:npdut Input Resistance 10KQ
Time Constant 2.2 us
< Speed Control Range ™ 1:5000 1:3000
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
t§ Frequency Response Characteristic Maximum TkHz
0.01% or less at 0 to 100% load fluctuation
(at rsa[z(eegdrc')b‘t;iiuorﬁcs\geed) 0.01% or less at +10% power fluctuation
0.01% or less at 0°Cto 50°C ambient temperature fluctuation
o Voltage Range 0~=10V,
-é Agiln(;%q?npdm Input Resistance 10KQ
g Time Constant 2.2 us
§ Command Source External analog signal / Internal parameters
§ Smoothing Strategy Low-pass filter
= Speed Limit Operation Set by parameters or via analog input
Analog Monitor Output Monitor signal can set by parameters (Output voltage range: +8V)
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ASDA-A2 Series

Inputs

Digital
Inputs/Outputs

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 switching, Torque
/ Position mode switching, PT / PR command 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 command, Electronic gear ratio
(Numerator) selection and Pulse inhibit input

Outputs

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) 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)

Protective Functions

Communication Interface
Installation Site
Altitude

Atmospheric pressure

Operating Temperature

Overcurrent, Overvoltage, Undervoltage, Motor overheated, Regeneration
error, Overload, Overspeed, Abnormal pulse control command, Excessive
deviation, Encoder error, Adjustment error, Emergency stop activated,
Reverse/ Forward limit switch error, Position excessive deviation of
full-close control loop, Serial communication error, Input power phase
loss, Serial communication time out, short circuit protection of U, V, W,
and CN1, CN2, CN3 terminals

RS-232 / RS-485 / CANopen / USB

Indoor location (free from direct sunlight), no corrosive liquid and gas (far
away from oil mist, flammable gas, dust)

Altitude 1000m or lower above sea level
86kPa to 106kPa

0°C~ 55°C (If operating temperature is above 45°C, forced cooling will be
required)

= Storage Temperature -20°Cto 65°C (-4°F to 149°F)
(]
g Humidity 0 to 90% (non-condensing)
o
3 Vibration 9.80665m/s’ (1G) less than 20Hz, 5.88m/ s* (0.6G) 20 to 50Hz
w

IP Rating IP20

Power System TN System™
IEC/EN 61800-5-1, UL 508C, C-tick
Approvals @ o
c P us
Footnote:

*1

*2

*3

*4
*5

Rated rotation speed: When full load, speed ratio is defined as the minimum speed (the motor will

not pause).

When command is rated rotation speed, the speed fluctuation rate is defined as:

(Empty load rotation speed - Full load rotation speed) / Rated rotation speed

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.

Please refer to “Chart of load and operating time” in section 11.4 “Overload Characteristics”.

Please refer to Section 1.2 for details about the model explanation.
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11.2 Specifications of Servo Motors (ECMA Series)

11.2.1 ECMA 220V Series
Low Inertia Series -

ECMA Series
Rated output power (kW) 0.1 0.2 0.4 0.4 0.75 1.0 2.0
Rated torque (N-m) " 0.32 0.64 1.27 1.27 2.39 3.18 6.37
Maximum torque (N-m) 0.96 1.92 3.82 3.82 7.16 9.54 19.1
Rated speed (r/min) 3000
Maximum speed (r/min) 5000
Rated current (A) 0.90 1.55 2.60 2.60 5.10 7.30 12.05
Power rating (kW/s) 2.70 4.65 7.80 7.80 15.3 21.9 36.15
Rotor moment of inertia (Kg.mz)
27.7 22.4 57.6 24.0 50.4 38.1 90.6
(without brake)
Mechanical time constant (ms) 0.037 0.177 0.277 0.68 1.13 2.65 4.45
Mechanical time constant (ms) 0.75 0.80 0.53 0.74 0.63 0.74 0.61
Torque constant-KT (N-m/A) 0.36 0.41 0.49 0.49 0.47 0.44 0.53
Voltage constant-KE
13.6 16.0 17.4 18.5 17.2 16.8 19.2
(mV/(r/min))
Armature resistance (Ohm) 9.30 2.79 1.55 0.93 0.42 0.20 0.13
Armature inductance (mH) 24.0 12.07 6.71 7.39 3.53 1.81 1.50
Armature inductance (mH) 2.58 4.30 4.30 7.96 8.37 9.30 11.4
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 60 seconds
Weight (kg) (without brake) 0.5 1.2 1.6 2.1 3.0 4.3 6.2
Weight (kg) (with brake) 0.8 1.5 2.0 2.9 3.8 4.7 7.2
Max. radial shaft load (N) 78.4 196 196 245 245 490 490
Max. thrust shaft load (N) 39.2 68 68 98 98 98 98
Power rating (kW/s) (with brake) 25.6 21.3 53.8 22.1 48.4 30.4 82.0
Rotor moment of inertia (Kg.mz)
0.04 0.19 0.30 0.73 1.18 3.33 4.95
(with brake)
Mechanical time constant (ms)
0.81 0.85 0.57 0.78 0.65 0.93 0.66
(with brake)
Brake holding torque [Nt-m
0.3 1.3 1.3 2.5 2.5 8.0 8.0
(min)]
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ECMA Series
Brake power consumption
7.3 6.5 6.5 8.2 8.2 19.4 19.4
(at 20°0) [W]
Brake release time [ms (Max)] 5 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 25 70 70 70 70 70 70
Vibration grade (um) 15
Operating temperature 0°Cto 40°C(32°Fto 104
Storage temperature -10°Cto 80C(-14Fto 176D
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))
®

Footnote:
*]  Rate torque values are continuous permissible values at 0~40°C ambient temperature when

attaching with the sizes of heatsinks listed below:
ECMA-__04 /06 / 08 : 250mm x 250mm x 6mm
ECMA-__10: 300mm x 300mm x 12mm
ECMA-__13 : 400mm x 400mm x 20mm
ECMA-__18 : 550mm x 550mm x 30mm
Material type : Aluminum - F40, F60, F80, F100, F130, F180

(=) [Meiid

1) Please refer to Section 1.2 for details about the model explanation.
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Medium / High Inertia Series - p2{\"EIIqI-H

ECMA Series
Rated output power (kW) 0.5 1.0 1.5 2.0 2.0 3.0 0.3 0.6 0.9
Rated torque (N-m)™ 2.39 4.77 7.16 9.55 9.55 14.32 2.86 5.73 8.59
Maximum torque (N-m) 7.16 14.3 21.48  28.65 28.65  42.97 8.59 17.19 | 21.48
Rated speed (r/min) 2000 1000
Maximum speed (r/min) 3000 2000
Rated current (A) 2.9 5.6 8.3 11.01 | 11.22 16.1 2.5 4.8 7.5
Maximum current (A) 8.7 16.8 24.9 33.03 33.66 48.3 7.5 14.4 22.5
Power rating (kW/s) 7.0 27.1 45.9 62.5 26.3 37.3 10.0 39.0 66.0

Rotor moment of inertia
8.17 8.41 11.18  14.59 34.68 | 54.95 8.17 8.41 11.18

(Kg.mz) (without brake)
Mechanical time constant (ms) 1.91 1.51 1.10 0.96 1.62 1.06 1.84 1.40 1.06

Torque constant-KT (N-m/A) 0.83 0.85 0.87 0.87 0.85 0.89 1.15 1.19 1.15

Voltage constant-KE
(mV/(r/min))

Armature resistance (Ohm) 0.57 | 0.47 0.26 0.174  0.119 | 0.052 | 1.06 0.82 0.43

30.9 31.9 31.8 31.8 31.4 32.0 42.5 43.8 41.6

Armature inductance (mH) 7.39 5.99 4.01 2.76 2.84 1.38 | 14.29 | 11.12 | 6.97

Electrical time constant (ms) 12.96 12.88 | 15.31 | 15.86 23.87 26.39 13.55  13.50 | 16.06

Insulation class Class A (UL), Class B (CE)
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 60 seconds

Weight (kg) (without brake) 6.8 7.0 7.5 7.8 13.5 18.5 6.8 7.0 7.5

Weight (kg) (with brake) 8.2 8.4 8.9 9.2 17.5 22.5 8.2 8.4 8.9
Max. radial shaft load (N) 490 490 490 490 1176 | 1470 490 490 490

Max. thrust shaft load (N) 98 98 98 98 490 490 98 98 98

Power rating (kW/s) (with
brake)

6.4 24.9 43.1 59.7 24.1 35.9 9.2 35.9 62.1

Rotor moment of inertia
8.94 9.14 11.90 15.88 37.86 | 57.06 8.94 9.14 11.9

(Kg.m’) (with brake)

Mechanical time constant (ms)
(with brake)

2.07 1.64 1.19 1.05 1.77 1.10 2.0 1.51 1.13

Brake holding torque [Nt-m
o 10.0 10.0 10.0 10.0 25.0 25.0 10.0 10.0 10.0
min

Brake power consumption
19.0 19.0 19.0 19.0 20.4 20.4 19.0 19.0 19.0

(at 20°0 W]
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ECMA Series
Brake release time [ms (Max)] 10 10 10 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 ‘ 70 ‘ 70 ‘ 70 70 ‘ 70 ‘ 70 ‘ 70 ‘ 70
Vibration grade (um) 15
Operating temperature 0°Cto 40°C(32°Fto 104P
Storage temperature -10°Cto 80°C(-14Fto 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
Pl fitted to the rotating shaft (an oil seal model is used))
®
Approvals GN US

Footnote:
*]  Rate torque values are continuous permissible values at 0~40°C ambient temperature when

attaching with the sizes of heatsinks listed below:
ECMA-__04 /06 / 08 : 250mm x 250mm x 6mm
ECMA-__10 : 300mm x 300mm x 12mm
ECMA-__13 : 400mm x 400mm x 20mm
ECMA-__18 : 550mm x 550mm x 30mm
Material type : Aluminum - F40, F60, F80, F100, F130, F180

(=) [Meid

1) Please refer to Section 1.2 for details about the model explanation.
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Medium / Medium-High Inertia Series - p2{Q\EII{[-

ECMA Series

(at 20°0) [W]

Rated output power (kW) 3.0 4.5 5.5 7.5
Rated torque (N-m) ™ 19.10 28.65 35.01 47.74
Maximum torque (N-m) 57.29 71.62 87.53 119.36
Rated speed (r/min) 1500
Maximum speed (r/min) 3000
Rated current (A) 19.4 32.5 40.0 47.5
Maximum current (A) 58.2 81.3 100.0 118.8
Power rating (kW/s) 66.4 105.5 122.9 159.7
Rotor moment of inertia
, 54.95 77.75 99.78 142.7
(Kg.m) (without brake)
Mechanical time constant (ms) 1.28 0.92 0.96 0.63
Torque constant-KT (N-m/A) 0.98 0.88 0.88 1.01
Voltage constant-KE
35.0 32.0 31.0 355
(mV/(r/min)) ’
Armature resistance (Ohm) 0.077 0.032 0.025 0.015
Armature inductance (mH) 1.27 0.89 0.60 0.40
Electrical time constant (ms) 16.5 27.8 24.0 26.7
Insulation class Class A (UL), Class B (CE)
Insulation resistance >100MQ, DC 500V
Insulation strength 1500V AC, 60 seconds
Weight (kg) (without brake) 18.5 23.5 30.5 37.0
Weight (kg) (with brake) 22.5 29 36 53
Max. radial shaft load (N) 1470 1470 1764 1764
Max. thrust shaft load (N) 490 490 588 588
Power rating (kW/s) (with
63.9 101.8 119.4 156.6
brake)
Rotor moment of inertia
, 57.06 80.65 102.70 145.55
(Kg.m) (with brake)
Mechanical time constant (ms)
1.33 0.96 0.99 0.64
(with brake)
Brake holding torque [Nt-m
25.0 25.0 25.0 25.0
(min)]
Brake power consumption
20.4 20.4 20.4 20.4

11-10
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ECMA Series
Brake release time [ms (Max)] 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70
Vibration grade (um) 15
Operating temperature 0°Cto 40°C (32F to 104%F)
Storage temperature -10°Cto 80°C(-14Fto 176F)
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
i the rotating shaft (an oil seal model is used))
A | \
C€ s

Footnote:
*1  Rate torque values are continuous permissible values at 0~40°C ambient temperature when

attaching with the sizes of heatsinks listed below:
ECMA-__04 /06 /08 : 250mm x 250mm x 6mm
ECMA-__10: 300mm x 300mm x 12mm
ECMA-__13 : 400mm x 400mm x 20mm
ECMA-__18 : 550mm x 550mm x 30mm
Material type : Aluminum - F40, F60, F80, F100, F130, F180

IEmpNOTE|

1) Please refer to Section 1.2 for details about the model explanation.
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11.2.2 ECMA 400V Series
Low / Medium Inertia Series -

ECMA Series
Rated output power (kW) 0.75 1.0 1.5 2.0
Rated torque (N-m) " 2.39 4.77 7.16 9.55
Maximum torque (N-m) 7.16 14.32 21.48 28.65
Rated speed (r/min) 3000 2000
Maximum speed (r/min) 5000 3000
Rated current (A) 3.07 3.52 5.02 6.66
Maximum current (A) 9.5 10.56 15.06 19.98
Power rating (kW/s) 50.4 27.1 45.9 62.5
Rotor moment of inertia
, 1.13 8.41 11.18 14.59
(Kg.m') (without brake)
Mechanical time constant (ms) 0.66 1.80 1.24 1.04
Torque constant-KT (N-m/A) 0.78 1.35 1.43 1.43
Voltage constant-KE
28.24 53.2 55 55
(mV/(r/min))
Armature resistance (Ohm) 1.22 1.47 0.83 0.57
Armature inductance (mH) 10.68 17.79 11.67 8.29
Electrical time constant (ms) 8.75 12.04 14.04 14.39
Insulation class
Insulation resistance >100MQ, DC 500V
Insulation strength 1800V AC, 60 seconds
Weight (kg) (without brake) 3.0 7.0 7.5 7.8
Weight (kg) (with brake) 3.8 8.4 8.9 9.2
Max. radial shaft load (N) 245 490 490 490
Max. thrust shaft load (N) 98 98 98 98
Power rating (kW/s) (with
48.4 24.9 43.1 59.7
brake)
Rotor moment of inertia
, 1.18 9.14 11.90 15.88
(Kg.m) (with brake)
Mechanical time constant (ms)
0.65 1.96 1.32 1.13
(with brake)
Brake holding torque
2.5 10.0 10.0 10.0

[Nt-m (min)]

11-12
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AS04-A2

ECMA Series
Brake power consumption
8.5 19.0 19.0 19.0
(at 2070 [W]
Brake release time [ms (Max)] 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70
Vibration grade (um) 15

Operating temperature

0°Cto 40°C(32F to 104P)

Storage temperature

-10Cto 80°C(-14Fto 176

Operating humidity

Storage humidity

20% to 90% RH (non-condensing)

20% to 90% RH (non-condensing)

Vibration capacity

2.5G

IP Rating

IP65 (when waterproof connectors are used, or when an oil seal is used to be

fitted to the rotating shaft (an oil seal model is used))

Approvals

C€ M

Footnote:

*]  Rate torque values are continuous permissible values at 0~40°C ambient temperature when
attaching with the sizes of heatsinks listed below:
ECMA-__08 : 250mm x 250mm x 6mm
ECMA-__13 : 400mm x 400mm x 20mm
ECMA-__18 : 550mm x 550mm x 30mm
Material type : Aluminum - F80, F130, F180

Revision January 2011
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Medium-High Inertia Series - ZIO\E N

ECMA Series
Rated output power (kW) 3.0 4.5 5.5 7.5
Rated torque (N-m) " 19.10 28.65 35.0 47.75
Maximum torque (N-m) 57.29 71.62 87.53 119.38
Rated speed (r/min) 1500
Maximum speed (r/min) 3000
Rated current (A) 11.9 20.0 22.37 28.39
Maximum current (A) 35.7 50 56 70.9
Power rating (kW/s) 66.4 105.5 122.9 159.7
Rotor moment of inertia
. 54.95 77.75 99.78 142.7
(Kg.m) (without brake)
Mechanical time constant (ms) 1.11 0.92 0.88 156.6
Torque constant-KT (N-m/A) 1.66 1.43 1.50 1.68
Voltage constant-KE
60.54 55.63 57.99 65.37
(mV/(r/min))

Armature resistance (Ohm) 0.19 0.09 0.07 0.05
Armature inductance (mH) 4.8 2.7 2.55 1.7
Electrical time constant (ms) 24.7 30 31.7 34.14

Insulation class
Insulation resistance >100MQ, DC 500V
Insulation strength 1800V AC, 60 seconds
Weight (kg) (without brake) 18.5 23.5 30.5 40.5
Weight (kg) (with brake) 22.5 29 36 46
Max. radial shaft load (N) 1470 1470 1764 1764
Max. thrust shaft load (N) 490 490 588 588
Power rating (kW/s) (with
63.9 101.8 119.1 156.6
brake)
Rotor moment of inertia
, 57.06 80.65 102.70 145.5
(Kg.m) (with brake)
Mechanical time constant (ms)
1.16 0.95 0.91 0.69
(with brake)
Brake holding torque
25.0 40.0 55.0 55.0
[Nt-m (min)]
Brake power consumption
20.4 15.1 21 21

(at 200 [W]
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AS04-A2

ECMA Series
Brake release time [ms (Max)] 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 ‘ 70 70
Vibration grade (um) 15

Operating temperature

0°Cto 40°C(32F to 104P)

Storage temperature

-10°Cto 80°C(-14Fto 176%F)

Operating humidity

Storage humidity

20% to 90% RH (non-condensing)

20% to 90% RH (non-condensing)

Vibration capacity

2.5G

IP Rating

IP65 (when waterproof connectors are used, or when an oil seal is used to be

fitted to the rotating shaft (an oil seal model is used))

Approvals

All models are in the process of application to CE and UL certifications.

Footnote:

*1  Rate torque values are continuous permissible values at 0~40°C ambient temperature when
attaching with the sizes of heatsinks listed below:
ECMA-__08 : 250mm x 250mm x 6mm
ECMA-__13 : 400mm x 400mm x 20mm
ECMA-__18 : 550mm x 550mm x 30mm
Material type : Aluminum - F80, F130, F180

Revision January 2011
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11.3 Servo Motor Speed-Torque Curves (T-N Curves)
11.3.1 220V Series
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11.3.2 400V Series

Revision January 2011 11-17



ASD4-A2 Chapter 11 Specifications

11.4 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, J1 Series)
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Medium and Medium-High Inertia Series (ECMA E1, F1, K1 and L1 Series)

High Inertia Series (ECMA G1 Series)
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11.5 Dimensions of Servo Drive

11.5.1 220V Series
Order P/N: ASD-A2-0221; ASD-A2-0421 (100W ~ 400W)

WEIGHT
1.5 (3.3)

RN OTE

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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Order P/N: ASD-A2-0721; ASD-A2-1021; ASD-A2-1521 (750W ~ 1.5kW)

WEIGHT
2.0 (4.4)

ImmpNOTE

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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Order P/N: ASD-A2-2023; ASD-A2-3023 (2kW ~ 3kW)

WEIGHT
3.0 (6.6)

ImmpNOTE

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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Order P/N: ASD-A2-4523 (4.5kW)

WEIGHT
4.4 (10.0)

ImmpNOTE

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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Order P/N: ASD-A2-5523 (5.5kW)

WEIGHT
5.5012.1)

ImmpNOTE

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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Order P/N: ASD-A2-7523 (7.5kW)

WEIGHT
5.9(13.0)

PN OTE

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.

11-25
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11.5.2 400V Series
Order P/N: ASD-A2-0743; ASD-A2-1043; ASD-A2-1543 (750W ~ 1.5kW)

Power A B C D E Weight
750W ~ 1.5kW 216 (8.50) 203 (7.99) 82 (3.23) 62(2.44) 203(7.99) 2.89(6.36)

ImmpNOTE

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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Order P/N: ASD-A2-2043; ASD-A2-3043, ASD-A2-4543; ASD-A2-5543 (2kW ~ 5.5kW)

Power A B C D E Weight
2kW ~ 5.5kW | 245 (9.65) 205.4(8.11) 123 (4.88) 107 (4.21) 230(9.06) | 5.5(12.1)

ImmpNOTE

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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Order P/N: ASD-A2-7543 (7.5kW)

Power A B C D E Weight
7.5kW 260 (10.24) 205.4 (8.11) 136 (8.08) 107 (4.21) 247 (9.72) 6 (13.2)

=P\ OTE

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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AS04-A2

11.6 Dimensions of Servo Motors (ECMA Series)

11.6.1

220V Series

Motor Frame Size: 80mm and below Models - pR{\ BRI

300450

300£50

:

-.TL—E s -
w T e
ot 4 4
S - =T oS =
— b
| n |
Model C10401[S C10602[ 1S C10604[ 1S C10804[ IS C10807[ 1S
LC 40 60 60 80 80
LZ 4.5 5.5 5.5 6.6 6.6
LA 46 70 70 90 90
S 8(‘5.000 14("g 011 14('5 011) 14("5 011 19(' 0013
LB 30C8.021 50C8.025 50C8.025 7O(J—r(()).030 70Cg.030
LL (without brake) 100.6 105.5 130.7 112.3 138.3
LL (with brake) 136.6 141.6 166.8 152.8 178
LS (without oil seal) 20 27 27 27 32
LS (with oil seal) 20 24 24 24.5 29.5
LR 25 30 30 30 35
LE 2.5 3 3 3 3
LG 5 7.5 7.5 8 8
LW 16 20 20 20 25
RH 6.2 11 11 11 15.5
WK 3 5 5 5 6
W 3 5 5 5 6
T 3 5 5 5 6
TP M3 M4 M4 M4 M6
Depth 8 Depth 15 Depth 15 Depth 15 Depth 20

ImmpNOTE

1) Dimensions are in millimeters.

2) Dimensions of the servo motor may be revised without prior notice.

3) The boxes (OJ) 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.

Revision January 2011

11-29



AS04-A?2

Chapter 11 Specifications

Motor Frame Size: 100mm~130mm Models - PP{NEIT{

0
W -0.036

T IR =g©)
J —LS
O | LW, KEY DETAILS
B | [N P— = ‘P
=
ully! = T~
PCD GLA
Model G11303[1S E11305[1IS G11306[ 1S G11309[1S C11010ES
LC 130 130 130 130 100
LZ 9 9 9 9 9
LA 145 145 145 145 115
S 22C8.013 22C8.Ol3 22C8.013 22Cg.013 22C8.Ol3
LB 110C8.035 110C8.o35 110C8.035 110C8.035 95(f8,035
LL (without brake) 147.5 147.5 147.5 163.5 153.3
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
TP M6 M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20 Depth 20

N OTE|

1) Dimensions are in millimeters.

2)
3)

4)

Dimensions of the servo motor may be revised without prior notice.

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

Actual measured values are in metric units.
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Motor Frame Size: 100mm~130mm Models - PP{NEIT{

LG LR

[ - HE
H——
q|H O o,
—- - —% : -
g;
il 1 et
. | oz
Model E11310[]S E11315[]S C11020C]S E11320[]S
LC 130 130 100 130
LZ 9 9 9 9
LA 145 145 115 145
S 22C8.013 22C8.013 22C8.013 22C8.013
L8 110("g 035 110("g 035 95('0,035 110("g 035
LL (without brake) 147.5 167.5 199 187.5
LL (with brake) 183.5 202 226 216
LS 47 47 37 47
LR 55 55 45 55
LE 6 6 5 6
LG 11.5 11.5 12 11.5
LW 36 36 32 36
RH 18 18 18 18
WK 8 8 8 8
W 8 8 8 8
T 7 7 7 7
TP M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20

ImmpNOTE

1) Dimensions are in millimeters.

2) Dimensions of the servo motor may be revised without prior notice.

3) The boxes (OJ) 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.
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Motor Frame Size: 180mm and above Models - 220V series|

LG

—

LL

1
IEI I JSh6
JLBh7

3

)

0
WK-0.036

4-0LZ
PCD OLA

0
W -0.036

I
®

KEY DETAILS

TP

RH

SHAFT END DETAILS

Model E11820[]S E11830[IS F11830[]S
LC 180 180 180
Lz 13.5 13.5 13.5
LA 200 200 200
S 35("0 016 35("0.016 35("0.016
LB 114.3(*9 0.035 114.3(%2 0.035 114.3( 0.035
LL (without brake) 169 202.1 202.1
LL (with brake) 203.1 235.3 235.3
LS 73 73 73
LR 79 79 79
LE 4 4 4
LG 20 20 20
LW 63 63 63
RH 30 30 30
WK 10 10 10
W 10 10 10
T 8 8 8
TP M12 M12 M12
Depth 25 Depth 25 Depth 25

ImmpNOTE

1) Dimensions are in millimeters.

2) Dimensions of the servo motor may be revised without prior notice.

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

4) Actual measured values are in metric units.
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Motor Frame Size: F1845mm and above Models - pP{\ B[S

LR

LG
—»

LE

LS

1
E ‘ 2Shé
@LBh7

©

OLc
1

p

©
cf

T

0
W -0.036

I 7O

KEY DETAILS

™

0
WK-0.036

RH

. P@ — 1T SHAFT END DETAILS
Model F11845[S F11855[ 3 F11875[]3

LC 180 180 180

LZ 13.5 13.5 13.5

LA 200 200 200

S 35C8.016 42C8.016 42C8.016

LB 114.3(%3 035 114.3(%3 oas 114.3(%0 a5
LL (without brake) 235.3 279.7 342.0

LL (with brake) 279.3 311.7 376.1

LS 73 108.5 113

LR 79 113 73

LE 4 4 4

LG 20 20 20

LW 63 90 90

RH 30 37 37

WK 10 12 12

w 10 12 12

T 8 8 8

TP M12 M16 M16

Depth25 Depth32 Depth32

RN OTE

1) Dimensions are in millimeters.
2) Dimensions of the servo motor may be revised without prior notice.
3) The boxes () in the model names are for optional configurations. (Please refer to section 1.2 for

model explanation.)

4) Actual measured values are in metric units.
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11.6.2 400V Series
Motor Frame Size: 80mm and below Models -

o ©
300+50 e R
o »TE s
Lw
I_

300+50

g
B She
oLBh7

TP

WK-0.03

[N _$

R

RH
SHAFT END DETAILS

KEY DETAILS

i —
| i |
Model J1080701S
LC 80
LZ 6.6
LA 90
S 19C8.013
LB 70(5030)
LL (Without Brake) 138.3
LL (With Brake) 178
LS (Without Qil Seal) 32
LS (With Oil Seal) 29.5
LR 35
LE 3
LG 8
LW 25
RH 15.5
WK 6
6
T 6
TP M6, Depth 20

IEmmiNOTE

1) Dimensions are in millimeters.
2) Dimensions of the servo motor may be revised without prior notice.

3) The boxes (OJ) 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.
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Motor Frame Size: 130mm Models - Z{ AT

e, R ; E
L—i |—>:|<L—E —1— ;‘ 1o
]I |_ —LS
q|H Oy . w
e I - —12 % g TP
=i
alls H ~
Model K113100S K113150S K113200S
LC 130 130 130
LZ 9 9 9
LA 145 145 145
S 22C8.013 22C8.013) 22C8.013
LB 110(*3 a5 110(*3 a5 110(*3 a5
LL (Without Brake) 147.5 167.5 187.5
LL (With Brake) 183.5 202 216
LS 47 47 47
LR 55 55 55
LE 6 6 6
LG 11.5 11.5 11.5
LW 36 36 36
RH 18 18 18
WK 8 8 8
w 8 8 8
T 7 7 7
TP M6, Depth 20 M6, Depth 20 M6, Depth 20

N OTE|

1) Dimensions are in millimeters.
2) Dimensions of the servo motor may be revised without prior notice.

3) The boxes (OJ) 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.
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Motor Frame Size: 180mm and above Models - 400V series

LR
LE

o
gy

KEY DETAILS

TP

A
-
v y®
y A
v
\ &
0 w 0
WK-0.036 0.036
y
o

|
el
=

|
iy

=

SHAFT END DETAILS

LL 4-0LZ
< > PCD OLA

Model L1183001S L1184501S L11855013 L11875013
LC 180 180 180 180
LZ 13.5 13.5 13.5 13.5
LA 200 200 200 200
S 35C8.016 35C8.016 42(70 016 42( 0.016
LB 114.3(*3 1as 114.3(*2 e 114.3(*3 1as 114.3(*2 e
LL (Without Brake) 202.1 235.3 279.7 342.0
LL (With Brake) 235.3 279.3 311.7 376.1
LS 73 73 108.5 108.5
LR 79 79 113 113
LE 4 4 4 4
LG 20 20 20 20
LW 63 63 90 90
RH 30 30 37 37
WK 10 10 12 12
w 10 10 12 12
T 8 8 8 8
TP M12, Depth 25 ~ M12, Depth 25  M16, Depth 32~ M16, Depth 32

N OTE|

1) Dimensions are in millimeters.
2) Dimensions of the servo motor may be revised without prior notice.

3) The boxes (OJ) 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.
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Appendix A Accessories

B Power Connectors

Delta Part Number: ASDBCAPW0000

4.%

%
Title Part No. Manufacturer
Housing C4201HO00-2*2PA JOWLE
Terminal C4201TOP-2 JOWLE
Delta Part Number: ASDBCAPWO0100
]
Title Part No. Manufacturer
Housing C4201HO00-2*3PA JOWLE
Terminal C4201TOP-2 JOWLE
Delta Part Number: ASD-CAPW1000
7o)
3106A-20-18S

Revision January 2011
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Delta Part Number: ASD-CAPW2000

3106A-24-11S

Delta Part Number: ASD-CAPW4000 (for P{\"EII5H 5.5kW and above models)
CLAMP: WPS3057-20A

Straight Plug WPS3106A-32-17S

Motor Brake Connector: ASD-CNBR1000 (for P2{)\EIIFH 5.5kW and above models)
CLAMP: WPS3106A 10SL-4S-R
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Appendix A Accessories

B Power Cables

Delta Part Number: ASD-ABPW0003, ASD-ABPW0005

%Li e
u = SN —
~— | 0O
L
Title Part No. Manufacturer
Housing C4201HO00-2*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
b H ] S ] =)
L
Title Part No. Manufacturer
Housing C4201HO00-2*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
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Appendix A Accessories

AS04-A2

Delta Part Number: ASD-CAPW1003, ASD-CAPW1005

(50mm)
(1.97 inch)

L SN
Y
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

(50mm)
(1.97 inch)

r
Lo ;IQ
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

A-4
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Appendix A Accessories

Delta Part Number: ASD-CAPW1203, ASD-CAPW1205

(80mm)
(3.15 mch) ‘
C1ED) —C
(
WL/ 7
WS T < v _(&
L N RS
ol 1 O)
N E
L (100 mm)
(3.94 inch)
L
Title Part No. Straight
mm inch
1 ASD-CAPW1203 3106A-20-18S 3000 +£100 118 +4
2 ASD-CAPW1205 3106A-20-18S 5000 + 100 197 + 4
Delta Part Number: ASD-CAPW1303, ASD-CAPW1305
e
NS
P
i

7N P oty
ke
:‘Lk_}‘/ J
(80 mm)
(3.15 inch)
Is (100 mm)
(3.94 inch) '
. . L
Title Part No. Straight
mm inch
1 ASD-CAPW1303 3106A-20-18S 3000+ 100 ‘ 118+ 4
2 ASD-CAPW1305 3106A-20-18S 5000 + 100 197 + 4
A-5
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Appendix A Accessories

AS04-A2

Delta Part Number: ASD-A2PW1003, ASD-A2PW1005

(50mm)
(1.97 inch)

C
AR
Y
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

Delta Part Number: ASD-A2PW1103, ASD-A2PW1105

)

(o

(80 mm)

(3.15 inch)

Title Part No.
1 ASD-A2PW1103
2 ASD-A2PW1105

Straight

3106A-20-18S
3106A-20-18S

L
mm ‘ inch

3000+100  118+4

5000£100  197+4

A-6
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Appendix A Accessories

Delta Part Number: ASD-CAPW2003, ASD-CAPW2005

(80mm)
(3.15inch)

NN |}
L@A L | (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
(80mm)
_I / (3.15inch)
S [
]
’ L B (100mm) |
) ) (3.94inch) !
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
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Appendix A Accessories

AS04-A2

Delta Part Number: ASD-CAPW2203, ASD-CAPW2205

&)

(80mm)
(3.15 inch)

S
L9
L (100 mm)
(3.94 inch)
: : L
Title Part No. Straight
mm inch
1 ASD-CAPW2203 3106A-24-11S 3000+ 100 118+4
2 ASD-CAPW2205 3106A-24-11S 5000 +£100 197 + 4

Delta Part Number: ASD-CAPW2303, ASD-CAPW2305 (for motors with brake)

e

SN LLE[@w
(80mm)
(3.15 inch)
L (100 mm)
(3.94 inch)
L
Title Part No. Straight
mm inch
1 ASD-CAPW2303 3106A-24-11S 3000 £ 100 ‘ 118+4
2 ASD-CAPW2305 3106A-24-11S 5000 £100 ‘ 197 +4

A-8
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Delta Part Number: ASD-CAPW3203, ASD-CAPW3205 (for 4.5kW models)

L L1
mm inch mm inch
1 ASD-CAPW3203 MS 3106-24-11S 3000+ 100 118+4 3100+100 122+4
2 ASD-CAPW3205 MS 3106-24-11S 5000+ 100 197+4 5100+100 201+4

ltem Part No. Straight

Delta Part Number: ASD-CAPW3303, ASD-CAPW3305 (for motors with brake)
(for 4.5kW models)

L L1
mm inch mm inch
1 ASD-CAPW3303 MS 3106-24-11S 3000+ 100 118+4 3100+100 122+4
2 ASD-CAPW3305  MS 3106-24-11S 5000+ 100 197+4 5100+100 201+4

ltem Part No. Straight
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Appendix A Accessories AS04-A2

n Encoder Connectors

Delta Part Number: ASD-ABEN0O0OO

@ﬂm ?ﬁ

©
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

Delta Part Number: ASD-CAEN1000

; ().

o
oL i
Title Part No. Manufacturer
MOTOR SIDE 3106A-20-29S -
PLUG 3M 10120-3000PE 3M
DRIVE SIDE
SHELL 3M 10320-52A0-008 3M
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AS04-A2 Appendix A Accessories

B Encoder Cables

Delta Part Number: ASD-ABEN0O003, ASD-ABENOOO5

”m [
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-ABENO0O3 3000+ 100 118 +4
2 ASD-ABENOOO5 5000 + 100 197 £ 4

Delta Part Number: ASD-CAEN1003, ASD-CAEN1005

@]

||

N

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-CAENT1003 3106A-20-29S 3000 £ 100 118+4
2 ASD-CAENT1005 3106A-20-29S 5000 + 100 197 + 4
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Appendix A Accessories AS04-A2

m 1/0 Signal Connector (CN1)

Delta Part Number: ASD-CNSCO0050

]
Vendor Name Vendor P/N
3M TAIWAN LTD 10150-3000PE E@E D
3M TAIWAN LTD 10350-52A0-008
“
B Terminal Block Module
Delta Part Number: ASD-BM-50A
B RS-232 Communication Cable
Delta Part Number: ASD-CARS0003
L
Title Part No.
mm inch
1 ASD-CARS0003 3000 £ 100 118 +4
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AS04-A2 Appendix A Accessories

B Communication Cable between Drive and Computer (for PC)

Delta Part Number: DOP-CAUSBAB

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
Title Part No.
mm inch
1 TAP-CB03 500+ 10 19+0.4
2 TAP-CB04 1000+ 10 39+0.4

B CANopen Distribution Box

Delta Part Number: TAP-CNO3
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B RS-485 Connector

Delta Part Number: ASD-CNIEOBO6

‘ 15.8 55.0
— ARy ”ﬁmt\\
Lv\r; -~ .
i o | |
N W ‘\ |
| i
| —— w— T

A e |
T e |
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AS04-A2 Appendix A Accessories

B Servo Drive, Servo Motor and Accessories Combinations - PP{NIIEIS

100W Servo Drive and 100W Low Inertia Servo Motor

Servo Drive ASD-A2-0121-0O
Servo Motor ECMA-C1040103S
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-ABENO0O3 ASD-ABENOOOS5 ASD-ABENO0O3 ASD-ABENOOQOO5
Power Connector ASDBCAPW0000 Power ConnectorASDBCAPWO100
Encoder Connector ASD-ABENOOOO

Connector

200W Servo Drive and 200W Low Inertia Servo Motor

Servo Drive ASD-A2-0221-0O
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-ABEN00O03 ASD-ABENOOOS ASD-ABENO00O3 ASD-ABENOOQOO5
Power Connector ASDBCAPW0000 Power ConnectorASDBCAPWO100

Connector
Encoder Connector ASD-ABENOOOO

400W Servo Drive and 400W Low Inertia Servo Motor

Servo Drive ASD-A2-0421-0O
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-ABPW0005 ASD-ABPWO0103 ASD-ABPWO0105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-ABENO00O03 ASD-ABENOOOS5 ASD-ABENO00O03 ASD-ABENO0OO5
Power Connector ASDBCAPW0000 Power ConnectorASDBCAPWO100

Connector
Encoder Connector ASD-ABENOOOO

A-15
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Appendix A Accessories

AS04-A2

400W Servo Drive and 500W Medium Inertia Servo Motor

Servo Drive ASD-A2-0421-0O

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
— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

400W Servo Drive and 300W High Inertia Servo Motor

Servo Drive ASD-A2-0421-0O

Servo Motor ECMA-G1130303S

Without Brake

With Brake

3M

Power Cable

5M

Power Cable

3M

Power Cable

Cable ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103
Encoder Cable Encoder Cable Encoder Cable
ASD-CAENT003 ASD-CAEN1005 ASD-CAEN1003

— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-CAPW1105

Encoder Cable
ASD-CAEN1005

750W Servo Drive and 750W Low Inertia Servo Motor

Servo Drive ASD-A2-0721-0

Servo Motor ECMA-C108070S

Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-ABPWO0003 ASD-ABPW0005 ASD-ABPWO0103 ASD-ABPWO0105
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-ABENO0003 ASD-ABEN0005 ASD-ABENO0003 ASD-ABENO00O5
T Power Connector ASDBCAPW0000 Power Connector ASDBCAPW0100

Encoder Connector ASD-ABENOOOO

A-16

Revision January 2011



AS04-A2

Appendix A Accessories

750W Servo Drive and 600W High Inertia Servo Motor

Servo Drive ASD-A2-0721-0O

Servo Motor ECMA-G113060S

Without Brake

With Brake

3M

Power Cable

3M 5M
Power Cable Power Cable

Cable ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103
Encoder Cable Encoder Cable Encoder Cable
ASD-CAENT003 ASD-CAEN1005 ASD-CAEN1003

— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-CAPW1105

Encoder Cable
ASD-CAEN1005

1kW Servo Drive and 1kW Low Inertia Servo Motor

Servo Drive ASD-A2-1021-0O

Servo Motor ECMA-C110100S

Brake

Without Brake With
3M 5M 3M
Cable Power Cable Power Cable Power Cable
ASD-CAPW1003  ASD-CAPW1005  ASD-CAPW1103
Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003
— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-CAPW1105

Encoder Cable
ASD-CAEN1005

1kW Servo Drive and 1kW Medium Inertia Servo Motor

Servo Drive ASD-A2-1021-0O

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
Connector Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000
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Appendix A Accessories

AS04-A2

1kW Servo Drive and 900W High Inertia Servo Motor

Servo Drive ASD-A2-1021-0O

Servo Motor ECMA-G113090S

Without Brake

With Brake

3M

Power Cable

3M 5M

Power Cable Power Cable

Cable ASD-CAPW1003 ASD-CAPW1005 ASD-CAPW1103
Encoder Cable Encoder Cable Encoder Cable
ASD-CAENT003 ASD-CAEN1005 ASD-CAEN1003

Connector Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-CAPW1105

Encoder Cable
ASD-CAEN1005

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
Fe—— Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

2kW Servo Drive and 2kW Low Inertia Servo Motor

Servo Drive ASD-A2-2023-0O

Servo Motor ECMA-C1102003S

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
o Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

A-18
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2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-A2-2023-0

Servo Motor ECMA-E113200S

Without Brake

With Brake

3M

Power Cable

3M 5M

Power Cable Power Cable

Cable ASD-A2PW1003 ASD-A2PW1005 ASD-A2PW1103
Encoder Cable Encoder Cable Encoder Cable
ASD-CAENT003 ASD-CAEN1005 ASD-CAEN1003

Connector Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-A2PW1105

Encoder Cable
ASD-CAEN1005

2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-A2-2023-0O

Servo Motor ECMA-E118200S

Without Brake With
5M

Power Cable

3M

Power Cable

3M

Power Cable

Brake
5M

Power Cable

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

Fe—— Power Connector ASD-CAPW2000

Encoder Connector ASD-CAEN1000

3kW Servo Drive and 3kW Medium Inertia Servo Motor

Servo Drive ASD-A2-3023-0O

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
o Power Connector ASD-CAPW2000

Encoder Connector ASD-CAEN1000
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3kW Servo Drive and 3kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-3023-0O
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

4.5kW Servo Drive and 4.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-4523-0O0
Servo Motor ECMA-F118450S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW3203  ASD-CAPW3205  ASD-CAPW3303  ASD-CAPW3305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW2000

Encoder Connector ASD-CAEN1000

Connector

5.5kW Servo Drive and 5.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-5523-0O0
Servo Motor ECMA-F1185503
Without Brake With Brake
3M 5M 3M 5M
Cable - - .
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASD-CAPW4000
Connector Encoder Connector ASD-CAEN1000
Brake Connector ASD-CNBR1000
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7.5kW Servo Drive and 7.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-7523-0O0
Servo Motor ECMA-F1187503
Without Brake With Brake
3M 5M 3M 5M
Cable . - .
Encoder Cable Encoder Cable Encoder Cable Encoder Cable

ASD-CAENT003 ASD-CAEN1005 ASD-CAENT003 ASD-CAEN1005
Power Connector ASD-CAPW4000
Connector Encoder Connector ASD-CAEN1000
Brake Connector ASD-CNBR1000

ImmiNOTE

1) The boxes (() at the ends of the servo drive model names are for optional configurations (Full-
close control, CANopen, DMCNET and extension port for digital input). For the actual model
name, please refer to the ordering information of the actual purchased product.

2) The boxes (J) in the servo motor model names are for optional configurations (keyway, brake
and oil seal).
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B Servo Drive, Servo Motor and Accessories Combinations - ZIOVAIEIS

750W Servo Drive and 750W Low Inertia Servo Motor

Servo Drive ASD-A2-0743-0O0
Servo Motor ECMA-J108070S
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-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
Power Connector ASDBCAPW0000 Power Connector ASDBCAPW0100
Connector
Encoder Connector ASD-ABENOOOO

1kW Servo Drive and 1kW Medium Inertia Servo Motor

Servo Drive ASD-A2-1043-0O0
Servo Motor ECMA-K113100S
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

Connector

1.5kW Servo Drive and 1.5kW Medium Inertia Servo Motor

Servo Drive ASD-A2-1543-0O0
Servo Motor ECMA-K113150S
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW1003  ASD-CAPW1005  ASD-CAPW1103  ASD-CAPWI1105
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 January 2011

A-22



AS04-A2

Appendix A Accessories

2kW Servo Drive and 2kW Medium Inertia Servo Motor

Servo Drive ASD-A2-2043-0

Servo Motor ECMA-K113200S

Without Brake

With Brake

3M

Power Cable

3M 5M

Power Cable Power Cable

Cable ASD-CAPW1203 ASD-CAPW1205 ASD-CAPW1303
Encoder Cable Encoder Cable Encoder Cable
ASD-CAENT003 ASD-CAEN1005 ASD-CAEN1003

Connector Power Connector ASD-CAPW1000

Encoder Connector ASD-CAEN1000

5M

Power Cable
ASD-CAPW1305

Encoder Cable
ASD-CAEN1005

3kW Servo Drive and 3kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-3043-0O

Servo Motor ECMA-K118300S

With
3M

Power Cable

Without Brake
5M

Power Cable

3M

Power Cable

Brake
5M

Power Cable

Cable ASD-CAPW2203  ASD-CAPW2205  ASD-CAPW2303  ASD-CAPW2305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005

Fe—— Power Connector ASD-CAPW2000

Encoder Connector ASD-CAEN1000

4.5kW Servo Drive and 4.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-4543-0O

Servo Motor ECMA-L118450S

Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW2203  ASD-CAPW2205  ASD-CAPW2303  ASD-CAPW2305
Encoder Cable Encoder Cable Encoder Cable Encoder Cable
ASD-CAEN1003 ASD-CAEN1005 ASD-CAEN1003 ASD-CAEN1005
o Power Connector ASD-CAPW2000

Encoder Connector ASD-CAEN1000
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5.5kW Servo Drive and 5.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-5543-00
Servo Motor ECMA-L1185503
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW2203  ASD-CAPW2205  ASD-CAPW2303  ASD-CAPW2305
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

7.5kW Servo Drive and 7.5kW Medium-High Inertia Servo Motor

Servo Drive ASD-A2-7543-0O0
Servo Motor ECMA-L1187503
Without Brake With Brake
3M 5M 3M 5M
Cable Power Cable Power Cable Power Cable Power Cable
ASD-CAPW3203  ASD-CAPW3205  ASD-CAPW3303  ASD-CAPW3305
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

RN OTE

1) The boxes (O) at the ends of the servo drive model names are for optional configurations (Full-
close control, CANopen, DMCNET and extension port for digital input). For the actual model
name, please refer to the ordering information of the actual purchased product.

2) 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/0 signal connector (CNT) ASD-CNSC0050
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-CB0O4
CANopen Distribution Box TAP-CNO3
RS-485 Connector ASD-CNIEOBO6
Regenerative Resistor 400W 40Q BR400W040
Regenerative Resistor 1kW 20Q BR1KOWO020
Regenerative Resistor 3kW 10Q BR1K5WO005
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Appendix B 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

gualified 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

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.

Item

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.
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Inspection before

(Control power is

Inspection during

(Control power is

Item

operation

not applied)

operation

applied))

Content

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.

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

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

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

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

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

Check for abnormal conditions of the power indicators and LED display.
If there is any abnormal condition of the power indicators and LED
display, please contact your distributor for assistance or contact with
Delta.

Maintenance

B Use and store the product in a proper and normal environment.

B Periodically clean the surface and panel of servo drive and motor.

B  Make sure the conductors or insulators are corroded and/or damaged.

B Do not disassemble or damage any mechanical part when performing maintenance.

B 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.
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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.

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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