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Preface

Thank you for purchasing the E-DHASxxP Series AC Servo driver.

This series features dynamic braking, built-in brake output (no external relay required), and
optional STO, gantry sync, and full closed-loop control. It is ideal for automation in industries
like semiconductors, lithium batteries, photovoltaics, electronics, and machine tools—
delivering high-performance solutions for improved efficiency.

This manual covers essential usage instructions, installation, basic setup, maintenance, and
parameter details.

First-time users should read carefully. For any questions, please contact our technical
support team.

Thank you for choosing us!

How to Obtain the Manual

This manual is not included with the product shipment.

To obtain the PDF electronic version, please visit the official MISUMI website:
Vietnam: https.//vn.misumi-ec.com

Thailand: https:/th.misumi-ec.com

Malaysia: https://my.misumi-ec.com

India: https://in.misumi-ec.com

Singapore: https.//sg.misumi-ec.com

Indonesia: https.//id.misumi-ec.com

and download it from the corresponding product series page.

Caution!

Improper operation may cause unexpected accidents. Please read this manual carefully
before using the system.

Due to product improvements, the contents of this manual are subject to change without
prior notice.

Our factory will not be responsible for any changes made by the user to the product, and the
product warranty will be invalidated.

Caution: This equipment is not intended for use in residential environments and may not
provide adequate protection to radio reception in such environments.
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Safety precautions

In order to prevent personal injury and property damage, the following statements are
made for matters that must be followed. When reading this manual, please pay special
attention to the following warning signs:

AWarning : “Warning” Incorrect operation may cause death or serious injury.
A\Caution : “Caution” Incorrect operation may cause injury or equipment damage.
/A\Notice: “Notice” Improper use may damage the product or equipment.

Safety Rules

AWarning

This product is not intended for safety-critical machinery or systems.

Users must implement proper safety measures to prevent accidents.
Inspection

/A Caution
Do not install if the product or accessories are damaged or rusted upon unpacking.
Do not install if there is water inside, missing parts, or damaged components.
Check the packing list carefully; do not install if it does not match the product.
/A Notice
Do not forcibly remove packaging or handle roughly to avoid damage to components.
Do not use damaged or faulty products.
Storage and Transportation

|\ Caution

Store and transport the product according to specified environmental conditions.

Do not stack too high to prevent falls.

Ensure proper packaging during transit.

Do not drag cables, motor shafts, or encoders when handling servo motors.

)Avoid applying external force or impacts to servo drivers and motors.

\A\Notice

Handle the product with care, lift and place gently, and watch your footing to prevent trips
or drops, which may cause injury or damage.

During storage or transport, avoid direct contact with terminals or drive circuits without
electrostatic protection to prevent damage.

/Avoid storing or transporting in places exposed to water, rain, direct sunlight, strong electric
or magnetic fields, or severe vibration.

Do not store the product for more than 3 months; if stored longer, apply stricter protection
and inspections.

Do not mix-pack this product with items that could affect or damage it during transport.
Installation

/AWarning
Only trained professionals with electrical knowledge are allowed to operate. Operation by
unqualified personnel is strictly prohibited
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A\ Caution

Servo driver and Servo Motor:

Do not install on or near flammable materials to prevent fire.

Avoid vibration and strictly prohibit impacts.

Do not install if the unit is damaged or has missing parts.

Discharge static electricity before operating buttons or switches on the drive, or equipment
damage may occur.

Servo driver:

Must be installed inside a control cabinet with sufficient protection rating.

Maintain adequate clearance from other devices.

Ensure proper heat dissipation. If installed in a sealed environment, use cooling devices
(fans or air conditioners) to meet environmental requirements, or overheating/fire may
result.

Prevent the entry of dust, corrosive gases, conductive materials, liquids, and flammable or
explosive substances.

Servo Motor:

Must be mounted securely to prevent loosening due to vibration.

Prevent liquid ingress to avoid motor or encoder damage.

Do not strike the motor or shaft to avoid encoder damage.

The motor shaft must not be subjected to loads beyond its rated limits.

Wiring

/M\Caution

Only qualified personnel may perform wiring or inspection.

Wait at least 10 minutes after power-off before starting.

Properly ground the servo driver and motor to avoid electric shock.
Incorrect voltage or polarity may cause accidents or explosions.
Connect wires only after installation is complete.

Ensure wire insulation and avoid pinching to prevent shock.

Never wire, open covers, or touch circuits with power on.

/A Caution

\Wiring must be correct and secure to avoid malfunction or damage

Do not reverse U/V/W motor terminals or connect to AC power

Connect motor directly to the servo driver—no capacitors, inductors, or filters
Prevent conductive parts or wire ends from entering the drive

Keep wires and heat-sensitive parts away from heatsinks and motors

Do not reverse the flyback diode on output signal relays

Use cables with proper gauge and shielding; ground shield at one end

Follow ESD precautions and wear an anti-static wrist strap

For control circuits, use twisted shielded wire and ground the shield to the terminal

Power-On

IAWarning
Before power-on, ensure proper installation and secure wiring of control, main power, and
motor output circuits.
Do not touch any terminals while the product is powered on.
Debugging Operation

A Caution

Before power-on, confirm proper installation, secure wiring, and correct power within
rating.

During setup, run motor unloaded first; verify settings before load testing to avoid
damage.

Usage
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A Caution

IAn emergency stop circuit must be installed to immediately stop operation and cut power
in case of an accident.

Before resetting an alarm, ensure the run signal is off to prevent sudden restart.

Use the servo driver only with the specified servo motor.

)Avoid frequently turning the servo system power on and off to prevent damage.

'The servo driver and motor may become hot during and shortly after operation; do not
touch the heatsink or motor.

Do not modify the servo system.

Troubleshooting

/A Caution

High voltage may remain in the servo driver for some time after power off; do not
disconnect wires or touch terminals within 5 minutes.

Only qualified personnel with proper knowledge should perform disassembly and
maintenance.

/A\Caution
IAfter an alarm, troubleshoot and clear the cause, then reset the alarm before restarting.
Keep away from the machine when power returns after a blackout, as it may start
unexpectedly (the design should prevent hazards on restart).

System Matching

I/A\Notice

'The servo motor’s rated torque must exceed the effective continuous load torque.
The load inertia to servo motor inertia ratio should be below the recommended value.
The servo driver and motor must be used as a matched pair.

Other Notes Dynamic brake
e The dynamic brake should only be used for emergency stops during faults or sudden
power loss. Do not trigger faults or power loss frequently.
e At high speeds, ensure the dynamic brake has at least a 5-minute interval between
activations to prevent damage to the internal brake circuit.
¢ Inrotating machinery, after dynamic braking stops the motor, the motor may be driven
by the load on the shaft and act as a generator. Continuous external rotation for a
long time can cause short-circuit current in the dynamic brake, potentially leading to
smoke, fire, or motor damage.
Safety Signs To ensure safe operation, always follow the safety signs on the equipment.
The safety signs are explained as follows:

WELERARABRRRE —REEE
FEHN T

Read the manval and follow the safety
instruction before using, NEVER fail to
connect Protective Earth(PE) terminal!

W /E10 S A R EMRER T, B
B,

EEIER B9
Hazardous Do NOT touch the terminals within 1
Voltage minutes after disconnecting the power.

Danger

Risk of electric shock!

FEAEEHIMBRAES, FUTR
BREIE  SEmmmmn.

High
Temperature

Do NOT touch the heat sink when power
is ON. Risk of burp!

AR TEARA.
Please use the product in an indoor

nn r Dn |
¥ environment!
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Warranty Terms

For products purchased from MISUMI (the “Company”) via official product catalogs or MISUMI’s official websites

(including all global/regional domains, affiliated platforms, apps, and mini-programs—collectively, the “Official

Website”), the warranty is governed by the usage guidelines and warranty terms stated on the Official Website or

in the catalogs (“Warranty Terms”).

These Warranty Terms do not apply to custom-made products. Placing an order or using a product implies

acceptance of the Warranty Terms.

If the product includes a manufacturer's warranty, that warranty shall take precedence over these Warranty

Terms.

Warranty Scope and Period

The warranty covers defects such as damage, deformation, or faults (collectively “defects”) attributable to the

Company. The customer must document and notify the Company in writing within the warranty period (defined

below). If the Company confirms the defect is its responsibility, it will repair or replace the defective product

partially or fully at no cost.

However, if any of the following conditions apply, or if the Company’s website or product catalog states that repair

or replacement is not authorized, the warranty will not apply.

1) Defects from use outside general industrial applications, excluding transport vehicles, medical devices, and
household electronics.

2) Defects from use in aerospace, nuclear, military, or weapons applications.

3) Defects caused by customer’s careless or incorrect handling.

4) Defects caused by natural disasters (e.g., earthquakes, floods, fires).

5) Defects from not following specifications, usage instructions, or related documents on the website or catalog.

6) Defects caused by customer’s modification, repair, or disassembly.

7) Defects caused by other equipment.

8) Defects from use outside purchased Misumi Subsidiary and the areas it handles.

9) Defects due to inexperience or use beyond intended purpose or method.

10) Defects caused by customer violating usage rules or contracts.

11) Defects discovered or occurring after resale to third parties.

12) Other cases where repair or replacement is not accepted as stated on the website or catalog.

The warranty period for this product is one year from the date of shipment by the Company.

Minor scratches, stains, dents, or discoloration that do not affect use are not considered defects. However, if

these are deemed severe by the Company, they will be treated as defects.

Customers must verify the product name, model, quantity, and condition within one week of receipt, and check

against specifications on the website or catalog. Any defects must be reported in writing to MISUMI Customer

Service within this period. If no notification is received, the product is considered accepted and free of defects.

Repairs or replacements after the warranty period or outside the warranty scope will be charged.

Depending on the product’s nature, production date, or specifications, repairs or replacements may not be

possible

Disclaimer

Except as required by usage rules or product quality laws, the Company is not liable for any damages, losses, or

costs caused by product defects, including defects in products made with it, recalls, or production stoppages.

If the customer violates usage precautions, they lose all rights to compensation from the Company.

Compensation for damages caused by product defects is limited to the purchase price of the damaged product.

Orders will not be accepted without the customer’s agreement to this limit.

If the Company is not the manufacturer as defined by product quality laws, the customer may seek liability

directly from the actual manufacturer.

For damages caused by or related to the following reasons, the customer has no right to claim any compensation

or reimbursement from the Company:

1) Damages caused by using defective products or resulting production line stoppages.
2) Damages caused by violating usage rules, product catalogs, or warranty terms.

3) Damages resulting from the customer’s intentional or negligent actions.

4) Damages caused by force majeure events beyond control.

5) Damages arising from intellectual property disputes related to product use.

6) Damages caused by export delays or prohibitions due to laws or regulations.

7) Losses resulting from defects found after the product is resold to third parties.

Precautions

Repairs or replacements must be done by returning the product; no on-site service.
Product discontinuation may prevent replacement with the same item.

The Company may update warranty terms; continued orders mean acceptance.

10
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Chapter 1 Overview

1.1 Product Introduction

AC servo technology has matured since its development in the early 1990s, with
continuously improving performance. It is now widely used in automation fields such as CNC
machine tools, printing and packaging machines, textile machinery, and automated
production lines.

The E-DHASxxP series covers a power range from 100W to 1000W and supports Modbus
communication protocol, enabling multiple servo drivers to be networked via RS485 bus.
This series features the latest auto-tuning functions, including rigidity settings, inertia
identification, and vibration suppression, making operation and adjustment easy.

Paired with the E-MASD2 series high-response servo motors (equipped with a 23-bit multi-
turn absolute encoder), the system runs smoothly and reliably. It also supports full-closed
loop control, internal single-axis control (PR), and advanced follow-up functions, offering rich
functionality.

Key advantages of E-DHASxxP series:
¢ Wide speed range and constant torque:
Speed ratio up to 1:5000, with stable torque from low to high speed.
High speed and precision:
Max motor speed up to 7000 rpm; supports 26-bit multi-turn absolute encoders.
Simple and flexible control:
Operating modes and performance can be adjusted via parameters to suit different
needs.
Note
Maximum speed varies by motor model

1.2 Incoming Inspection

Upon receipt, the following inspections must be performed:
e The packaging box is intact, and the goods are not damaged during transportation.
o Verify the nameplates on the servo driver and servo motor to ensure the received
goods match the order.
e Check the packing list to confirm all accessories are included.

¢ Do not install any servo system that is damaged or has missing parts.
e The servo driver must be used with a servo motor of matching specifications.
e If you have any questions after receiving the goods, please contact the supplier or our
company.
List of Accessories

Driver Model Accessory Name Part number| Qty
9-PIN Main Power Connector (X1 terminal) + Insertion Tool 11601072 1
4-PIN Motor Power Connector (X2 terminal) 11601070 1
2-PIN Brake Connector (X3 terminal) 11601071 1

100W~1kW  |SCSI 50-PIN Connector (CN1 terminal) 11601054 1
STO Connector (CN6 terminal) 94500580 1
1394 6-PIN Connector (CN2 terminal) 11600961 1
1394 10-PIN Connector (Full-featured version) 11601056 1

Note: The debugging software for the E-DHASxxP series must be obtained separately by
contacting Misumi or downloading it from the official MISUMI website.

11




E-DHASxxP Series AC Servo driver — Pulse Type Overview
1.3 Model Number Structure
1.3.1 Servo driver
E-DHAS 01 P- F [
1 2 3) B 5
(1) Product Series (2) Power Rating (W) | (3) Product Type
E-DHAS: High-end AC 01: 100W P: Pulse Train + RS485
Servo driver 04: 400W E: EtherCAT
(@) Design Version 08: 750W (5 Voltage Level (V)
F: Full-feature version 10: 1000W Blank: 220V
Driver Label
MiSUMi AC SERVC DRIVE

Product model
Rated input
Rated output

Serial number

1.3.2 Servo Motor

MRAL

MODEL:E-DHASO1P-F c €
INPUT : 1P AC 200~2400 D000 1.74

3P AT 200- 24V EOS0-Z 0.8
OUTPUT: 3Pk AC 0-240V 0~S00HZ 1.24 1000
MSLUMI{CHINA] FRETISICN NACH NEXY TRADING CO_LTD
S/N: 091234518082000010 Ver: 1202203022 5 m
wWWW.misumil.com.cn MADE IN CHINA E

A

Version number

E-MAS Series Servo Motor Model Identification

E-MASH 2 - 04 01 [J B [J
1 @ @3 4 5 ® @ @
(@) Product Category 8‘2 T;rrr?ri e (i) (7) Brake Type
E-MAS: MISUMI E-MAS 06: 60mm Blank: No brake
series Servo Motor : B: With brake
08: 80mm
(5) Power Rating (W)
i 01: 100W
@ itk Ve 02: 200W Connector Type
S: Low Inertia ) :
H: High Inertia 04: 400W Blank: Straight plug
' 08: 750W
10: 1000W
(3 Product Series
2: General type, 23-bit %XE Ité':lzggVLevel (V)
encoder )

Servo Motor Nameplate Overview

12

MiSUMi

Model: E-MASH1-0401B

100W  032N-m  3000r/min
220V 250Hz  092A Ph.3
InsF IPG7  0.59kg

MISUMNCHINA: PRE ION MACHINERY TRADING €

AC SERVO MOTCR

4
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E-DHASxxP Series AC Servo driver — Pulse Type

1.4 Component Description

Overview

1.4.1 Servo driver Ports and Connectors

E-DHASO1P~E-DHAS10P

Power indicator

Main power Supply input

Motor power connector

Brake connector 24YDC
(BR+.BR-)

Protective Earth PE

CN3.CN4 :
RS5485 Communication port

Font panel

USB Type-C turning port

CN6 : STO port

CN1 : I/O signals

o mum CN7 : 2%encoder
CNZ : Motor encoder

Parts & Connectors

Description

Front Panel

Including an LED display and 5 buttons. LED display
is used to display servo driver status and parameter
settings.

5 buttons :

M : To switch between different modes and
parameters

<« ' Switch between value

A Switch between sub-menus/Increase

¥ ! Switch between sub-menus/Decrease
S :Enter

Type-C Data Port

Connect to computer for tuning of servo driver.
Parameters of the servo driver can be modified
without connecting to main power supply.

CN1 1/O signal

I/0 signal connection terminals (SCSI-50PIN)

CN2 Motor encoder

Connect to motor encoder

CN3 CN4 RS485 Communication Port

Connect to controller with RS485 interface

13
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Parts & Connectors

Description

CNG6 STO (Safety Torque Off)

STO connecters. Used for any application requiring STO functions.

CN7 2nd encoder

Connect to external encoder (Supports ABZ incremental encoder
only.)

Holding Brake 24VDC

BR+/BR- brake terminals

Power-on indicator light

Lights up when servo driver is connected to main power supply.
Please do not touch the power terminal immediately after power off
as the capacitor might require some time to discharge.

Main power supply 220VAC

L1C, L2C: Control circuit power supply (Single phase 220VAC)
L1, L2. L3: Main power supply 220VAC
Note: E-DHASxxP series supports 1P/3P 220VAC main power
supply
P+, B1, B2: Connect B1 and B2 to use internal regenerative
resistor; If an external regenerative resistor is needed, connect it to
P+ and B2, disconnect B1 and B2.

Motor connectors

U, V, W Motor connector: Connect to U, V, W terminals on servo
motor
PE motor earth terminal: Connect to motor PE terminal

Protective Earth PE

Connect to PE of main power supply. For grounding

Note:

e All power levels of the E-DHASxxP series drives have built-in regenerative braking

resistors.

e To use an external regenerative resistor, short B1 and B2.

e If you intend to use an external resistor, remove the shorting jumper and connect the
external resistor between P+ and B2.

e The thickness may vary across different power levels, but the components are the

same.
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1.4.2 Motor Ports And Connectors

Servo motor appearance and components description
Motor (40&608&80 Frame size)
Direct plug-in servo motor (40&60&80 Frame size)

@
@
M
® _ '_ No. |[Component Name
TN (1) [Encoder connector
2N (2) |Power connector
‘ (3 |Motor flange
® i) .
= (4) Mounting hole
- (5) |Motor shaft
1.5 Servo driver Technical Specifications
1.5.1 Electrical Parameters
E-DHASxxP Drive Series 100 400 750 1000
Power Rating (W) 100 400 750 1000
Rated Current (A) 1.2 2.8 5.5 7.0
Peak Current (A) 4.8 9.3 16.9 21.0
- 1-Phase
Control circuit power supply AC 200V~240V, -10%~+10%, 50/60Hz
Mai | 1-Phase/ 3-Phase
ain power supply AC 200V~240V, -10%~+10%, 50/60Hz
Resistance (Q) 100 100 100 100
Power rating (W) 50 50 50 50

Regenerative

resistor Braking resistor

The entire series

braking resistors and also supports external

has built-in regenerative

Dimension H*L*W(mm)

function . ;
braking resistors
Cooling method Air-cooled Fan-cooled
150*150*43 150*160*55

15
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1.5.2 General specifications

Interface Configuration

USB Type C

Modify or read driver parameters without main power supply

Low-speed pulse input

5V differential signal, 0-500kHz
24V differential signal, 0-200kHz

High-speed pulse input

5V differential signal, up to 4 MHz per channel, up to 8 MHz in
quadrature mode

Crossover Frequency Output

Supports phase A/B/Z differential crossover frequency output
Supports phase Z open collector crossover frequency output

Analog Input

3 analog inputs (AlI1~AlI3)
Input range: -10V~+10V, Max. voltage: £12V

Analog Output

2 analog outputs (AO1/A02) , Output range: -10V~+10V

10 Digital Inputs DI1~DI10

Digital Input (Supports common anode or cathode connection)
Digital Output 6 Digital output (2 single ended, 4 double-ended)
STO Support (only supported by the full-featured version)

Secondary Encoder

Support (only supported by the full-featured version)

Brake Output

Built-in brake output function, no external relay required

Communication Interface

Support RS485 bus communication (RJ45 interface), based on
Modbus communication protocol

Control Mode

Control

1. External pulse train position control

2. JOG control

3. Closed loop position control

4. Velocity control

5. Torque control

6. Hybrid control: Position-Torque/Position-Velocity/Velocity-
Torque

Pulse frequency

500kHz /4MHz (5V differential input)
200kHz (24V single-ended input)

Position Electronic gear ratio

1 ~ 8388608/1 ~ 8388608

Torque limit Please refer to parameter list
Control Features
Drive Mode IGBT SVPWM sinusoidal wave drive
Feedback Method Encoder: RS485 Protocol
S;:?:;ft'ezgd Quick tuning of servo driver parameters through PC tuning tools.
Easy-to-use One-click tuning, Single parameter tuning, Black box, Zero tracking control
Notch Filter Mechanical resonance suppression. Supports up to 3 filters,50Hz~4000Hz

Vibration suppression

End vibration suppression

DI/DO settings

Digital inputs and outputs can be set accordingly

Overcurrent. Overvoltage. Undervoltage. Overheat. Overload. Overtravel.
Alarm Single-Phasing. Regenerative resistor error. Position deviation error.
Encoder feedback error. Excessive braking rate. EEPROM error

Front Panel

5 push buttons, 8-segments display, 5 warning LEDs

16
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Overview

Debugging
Software

Using MISUMI EDrive debugging software, you can adjust current,

position, and velocity loop parameters, modify I/O signal levels and motor
settings, import/export parameters, and monitor speed and position error

waveforms during trapezoidal wave tests.

Communication

Supports USB: Based on the Modbus protocol (USB 2.0),

it can connect to a computer for parameter setting and status monitoring.

E-DHASxxP Support RJ45. Communication up to 32 axes to a host

Dynamic Brake

Internal dynamic brake,

Position 42 position comparison outputs
Comparison P P i
i Supports black box functionality, capturing data before and after preset

Functionality

conditions. Data can be read with MISUMI EDrive software for further

analysis.

Applicable Load
Inertia

30 times smaller than motor inertia

Input signal

Basic Mode

10 Digital Inputs (Supports common anode or cathode connection)

Servo enabled (SRV-ON)

Clear Alarm (A-CLR)

Gain switching (GAIN)

Deviation counter clearing (CL)

Control mode switching (C-MODE)
Torque limit switching (TL-SEL)
Vibration suppression 1 (VS-SEL1)
Vibration suppression 2 (VS-SEL2)
Command prohibition (INH)

Internal command velocity 1 (INTSPD1)
Internal command velocity 2 (INTSPD2)
Internal command velocity 3 (INTSPD3)
Crossover frequency input (DIV1)
Positive limit switch (POT)

Negative limit switch (NOT)

Zero speed clamp (ZEROSPD)
Velocity sign (VC-SIGN)

Torque sign (TC-SIGN)

Emergency stop (E-Stop)

PR mode

Under PR mode:
Path trigger (CTRG)
Home switch (HOME)
Emergency stop trigger (STP)
Path 0-3 (ADD0-ADD3)
Positive JOG (PJOG)
Negative JOG(NJOG)
Positive limit switch (PL)
Negative limit switch (NL)
Origin (ORG)
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Output signal

6 digital outputs (2 single-ended, 4 double-ended)
e Assignable output signals: Servo ready (SRDY)
External brake off (BRK-OFF)
Positioning completed (INP1)
Velocity at arrival (AT-SPEED)
Zero speed position (ZSP)
Alarm (ALARM)
Velocity coincidence (V-COIN)
Position command (P-CMD)
Velocity limit (V-LIMIT)
Velocity command (V-CMD)
Servo enabled (SRV-ST)
Positive limit switch (POT-OUT)
Negative limit switch (NOT-OUT)
Under PR mode
Command completed (CMD-OK)
Path completed (PR-OK)
e Homing done (HOME-OK)

Basic Mode

PR mode

Note:
¢ Please install the servo driver within this range of ambient temperature.
e When storing it in an electrical cabinet, the temperature inside the cabinet should not
exceed this value.

18
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Overview

1.6 Motor General Specifications

1.6.1 Mechanical Characteristic Specifications

ltem Description
Duty Cycle Continuous
Vibration Class V15

Insulation Resistance

DC500V, over 100 MQ

Excitation Method

Permanent Magnet

Mounting Method

Flange Type

Thermal Class

Class F

Insulation Voltage

AC1500V for 1 minute

Enclosure Protection

IP67 (excluding shaft end and cable outlet)

Rotation Direction

CCW (counterclockwise) when viewed from the load side under
forward command

0°C ~40°C (No Freezing)

Environmental
Conditions

Temperature
Humidity 20%~80% (No condensation)
* Indoor, free from corrosive or explosive gases
» Well-ventilated, minimal dust, debris, or humidity
 Easy to inspect and clean
* Operate normally below 1000m; derate above 1000m
Installation * Free from strong magnetic fields
Location » Away from heat sources such as furnaces
* For environments with grinding fluid, oil mist, iron dust, or cutting
debris, select models with oil seal
Storage When storing the motor unpowered, comply with the following:
« Storage temperature: -20°C ~ +60°C (non-freezing)

Environment

« Storage humidity: 20% ~ 80% RH (non-condensing)

Shock acceleration

Resistance [2]

Shock 5
Resistance [1] (measured at 490m/s
flange face):
o Vibration
Vibration acceleration 5
49m/s

(measured at

flange face)

Note

e [1] Shock resistance applies in the vertical direction when the motor is mounted

horizontally.
e [2] Vibration resistance applies in all three directions (up/down, left/right, front/back)

for horizontal mounting.
e Actual vibration levels vary by application; verify with real-world use.

t

e

Updown

-

foF |

i
Up Down i
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1.6.2 Electrical Specifications of Motor’s Brake

. Supply
Motor Model ?glrdllr}g Voltage | Closing Release | Release | Closing Cls:rt:r%e
q (VDC)%10|Voltage (V)| Voltage (V)| Time (ms) |time (ms) o

(N-m) % )
E-MASH2-0401B| > 0.4 <16 21 <20 <40 <15
E-MASH2-0602B| > 1.5 <16 >1 <20 <50 <1
E-MASH2-0604B| >15 24 <16 =1 <20 <50 <1
E-MASH2-0808B| =>3.2 <16 >1 <40 <60 <1
E-MASH2-0810B| >13.2 <16 >1 <40 <60 <1

1.6.3 Load moment of inertia

Load inertia is the inertia of the load. Larger load inertia reduces responsiveness and may
cause instability. Servo motors have limits on allowable load inertia, which vary by drive
conditions.

Exceeding this limit can trigger an overvoltage alarm during deceleration or an overload
alarm if the servo has a built-in braking resistor.

If alarms occur, take appropriate corrective actions:

Reduce the torque limit.

Decrease the deceleration rate.

Lower the maximum speed.

If alarms persist after these measures, use an external braking resistor.

/A\Caution

Even when using a built-in braking resistor, under certain regenerative drive conditions, the
generated energy may exceed the allowable dissipation capacity (W) of the built-in resistor.
In such cases, an external braking resistor is required.

1.7 Motor Specifications

P Rated Rated |Maximum| Moment of
ower L Voltage
Motor Model W) torque speed speed inertia W)
(N-m) (rpm) (rpm) | (kgm2x104)
E-MASH2-0401 0.062
E-MASH2-0401B (With Brake) 100 0.32 0.072
E-MASH2-0602 0.28 220
E-MASH2-0602B (With Brake) 200 0.64 0.3
E-MASH2-0604 0.56
E-MASH2-0604B (With Brake) | 400 | 127 0.58
E-MASH2-0808 3000 6500 1.5
E-MASH2-0808B (With Brake) 750 2.39 1.65
E-MASH2-0810 2
E-MASH2-0810B (With Brake) 1 3.18 215
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1.8 Motor E-MASH2 Series
E-MASH2-0401(B)

Motor Specifications Torque-speed characteristics
Frame size(mm) 40
Inertia High inertia
Rated power (kW) 0.1 — —_—
Rated voltage (V) 220 Continuous work area Shart-duration work area
Rated torque (N-m) 0.32 o (e
Maximum torque (N-m) 1.1 -
Rated current (A) 0.92 100
Maximum current (A) 3.36 080
Rated speed (rpm) 3000 pe0
Maximum speed (rpm) 6500 .
Torque coefficient 0.383 50 ‘
WIthOUt brake 0062 0 1000 2000 3000 4000 5000 6500

Speed (RPM)

(Nm/A (rms)) With brake | 0.072

Brake specifications

Holding Torque|Supply Voltage | Rated Power | Excitation current | Release Time | Closing time | Rotary
(N-m) (VDC) (W) (A) (ms) (ms) clearance
¢)
> 04 24 6.9 0.25 <40 <20 < 1.5°
Allowable load
Shaft length (mm) Radial allowable load (N) Axial allowable load (N)
25 78 54
E-MASH2-0602(B)
Motor Specifications Torque-speed characteristics
Frame size(mm) 60
Inertia High inertia
Rated power (kW) 0.2 — F
Rated voltage (V) 220
Rated torque (N-m) 0.64
Maximum torque (N-m) 2.23
Rated current (A) 15
Maximum current (A) 54 ‘ 1 il
Rated speed (rpm) 3000 | S — — Continuous workarer — — — == -
Maximum speed (rpm) 6500 | 1 | | |
Torque coefficient 0.447 0 1000 2000 3000 4000 5000 6500
Speed (RPM)
Without brake | 0.28
(Nm/A (rms)) With brake [0.30
Brake specifications
Holding Torque | Supply Voltage | Rated Power [Excitation current R$_Ii<re]§a:e Closing | Rotary clearance
(N-m) (VDC) (W) (A) o) time (ms) )
>15 24 8.3 0.31 <50 <20 < 1°
Allowable load
Shaft length (mm) Radial allowable load (N) Axial allowable load (N)
30 245 74
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E-MASH2-0604(B)

Motor Specifications

Torque-speed characteristics

Frame size(mm) 60
Inertia High inertia — —
Rated poWer (kW) 04 Fcntinuous work area Short-duration wark area
Rated voltage (V) 220 foreuetn |
Rated torque (N-m) 1.27 O B p— ;
Maximum torque 4.46 Y U :
(N-m) 1 - —-314:;@_-;.:'01 !:a-:uk 3468 —|
Rated current (A) 21 0 L Ao :
Maximum current (A) 7.6 I A |
Rated speed (rpm) 3000 I !
fHspmim Speed 6500 5 - Sov:n'muous v'olr‘k areg —
(rpm) —
Torque Gasifieipnt | ai 0 1000 2000 3000 4000 5000 6500
(Nm/A (ms))  [houtbrakel 956 " spesa (e
ith brake .
Brake specifications
Holding Torque |Supply Voltage | Rated Power | Excitation | Release | Closing time | Rotary clearance
(N-m) (VDC) (W) current | Time (ms) (ms) °)
(A)
> 15 24 8.3 0.31 <50 <20 <#1°

Allowable load

Shaft length (mm)

Radial allowable load (N)

Axial allowable load (N)

30

245 74

E-MASH2-0808(B)

Motor Specifications

Torque-speed characteristics

Frame size(mm) 80
Inertia High inertia - T
Rated power (kW) 0.75
Rated voltage (V) 220
Rated torque (N-m) 2.39
Maximum torque (N-m) 8.36
Rated current (A) 4.1
Maximum current (A) 154
Rated speed (rpm) 3000 e
Maximum speed (rpm) 6500 L
0 1000 2000 3000 4000 5000 6500
Torque coefficient 0.645
Without brake| 1.5
(Nm/A (rms)) With brake | 1.65

Brake specifications

I_-I!glrdlgg Supply Voltage | Rated Power | Excitation current| Release | Closing time clsgrt:r?clze
(N_qm) (VDC) (W) (A) Time (ms) (ms) )
> 3.2 24 115 0.48 < 60 < 40 y

Allowable load

Shaft length (mm)

Radial allowable load (N)

Axial allowable load (N)

35

392
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E-MASH2-0810(B)

Overview

Motor Specifications

Torque-speed characteristics

Frame size(mm) 80
Inertia High inertia —_—veay ™ e
Rated power (kW) 1 Torgue (N.m) - -
Rated voltage (V) 220 S R SR N ‘
Rated torque (N-m) 3.18 I — ; :
Maximum torque (N-m) 11.2 s —————i ————— i i
Rated current (A) 5.7 BT Sherusten
Maximum current (A) 21 °Z e :
Rated speed (rpm) 3000 B I |
Maximum speed (rpm) 6500 . ::I::J,,,,k, T
Torque coefficient 0.634 00 ! ! ! ‘ ! ‘
0 1000 2000 3000 4000 5000 6500
Without brake | 2 Speed (RPM)
(Nm/A (rms)) With brake [2.13
m Brake specifications
i Rated Power | Excitation current 71 {F Rotary
Holding Torque| Supply Voltage Release | Closing time clearance
(N-m) (VDC) W) (A) Time (ms) (ms) ©)
>3.2 24 11.5 0.48 <60 <40 <1

m Allowable load

Shaft length (mm)

Radial allowable load (N)

Axial allowable load (N)

35

392

147
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Chapter 2 Installation & Wiring

2.1 Servo driver Installation
2.1.1 Installation Site

e |Install the drive indoors, inside a control cabinet that is protected from rain and direct
sunlight. Do not place flammable materials nearby. This product is not waterproof.

¢ Do not use this product in environments containing corrosive gases such as hydrogen
sulfide, sulfur dioxide, chlorine, ammonia, chlorinated gases, acids, alkalis, or salts,
nor near flammable gases or combustible materials.

e Avoid installing in areas with high temperature, humidity, dust, or metal particles.

e Install in a location with minimal vibration.

e Preferably install in a well-ventilated, dry, and dust-free environment. Prevent oil,
metal dust, water, or other foreign substances from entering the product.
2.1.2 Installation Environment

ltem Condition

Storage: -20-80°C (Condensation free); Not more than 72 hours if stored in
Temperature |over 65°C

Installation: 0~+55°C (Not frozen); Lower performance at over 45°C
Humidity Under 90%RH (Condensation free)

Max. altitude of 2000m.

100% performance at 1000m or below.

Altitude Performance decreases by 1% with every increase of 100m from 1000m.
Vibration Less than 0.5G (4.9m/s2) 10-60Hz (non-continuous working)
IP ratings IP20

Note:
e Operating temperature: 0 to +60 °C. Derating is required when operating above 40 °C.
e When temperature decreases and humidity increases, condensation is likely to occur.
e If storage temperature exceeds +60 °C, do not store continuously at this temperature
for more than 72 hours
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2.1.3 Servo driver Dimension
Size 1: E-DHASO01P. E-DHAS04P
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Size 2: E-DHASO08P. E-DHAS10P
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Space requirement for installation

In order to ensure efficient heat dissipation, please leave at least 10mm installation space in
between drivers. If drivers need to be mounted compactly, please leave at 1mm of
installation space. Please keep in mind that under such conditions, the drivers can only run
at 75% of actual load rate.

Air flow out
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Air flow in

Installation method

Please install the driver vertical to ground facing forward for better heat dissipation. Always
install in rows and use heat insulation board to separate between rows.

Cooling fans are recommended for drivers to achieve optimal performance.

Grounding

PE terminals must be grounded to prevent electrocution hazard or electromagnetic
interference.

Wiring

Please ensure there is no liquid around the wiring and connectors as liquid leakage may
cause serious damage to the driver(s).

RJ45 port cover

Please cover unconnected RJ45 port(s) on top of the driver to prevent dust or liquid from
damaging the ports.

Battery kit

If there is a need for battery kit, please remember to leave a room in the electrical cabinet for
it.
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2.2 Servo Motor Installation

Please carefully read the precautions and installation methods in this chapter!

Use a screw-type puller tool when installing or removing pulleys.

Do not strike the motor shaft or encoder to avoid vibration or impact damage.

Do not drag the motor by its shaft, cables, or encoder when handling.

The motor shaft must not be subjected to excessive axial or radial loads, as this may
cause damage.

It is recommended to use a flexible coupling to connect the load.

Ensure the motor is mounted securely with anti-loosening measures; use lock
washers when fastening the motor.

2.2.1 Installation Location

Installation conditions may affect the lifespan of a motor

Please keep away from corrosive fluid and combustibles.

If dusty working environment is unavoidable, please use motors with oil seal.
Please keep away from heat source.

If motor is used in enclosed environment without heat dissipation, motor lifespan will
be short.

Please check and clean the installation spot before installation.

2.2.2 Installation Environment

Item Condition

Operating
Temperature

0°C to +40°C (up to +60°C with derating; non-freezing)

Operating Humidity

Below 90% RH (no condensation or icing)

Storage Temperature

-20°C to +60°C (max 85°C for up to 72 hours)

Storage Humidity

Below 90% RH (no condensation or icing)

Atmosphere

Indoor (no direct sunlight), free of corrosive or flammable gases

Altitude

Below 1000m for normal use; derating required above 1000m
(up to 2000m)

Vibration Grade

Less than 5G (49 m/s?)

Shock Resistance

Less than 50G (490 m/s?)

Protection Rating

IP65 (E-MASH2 series motors up to IP67)

Note:

e Operating temperature: 0 to +60 °C. Derating is required when operating above 40 °C.
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If storage temperature exceeds +60 °C, do not store continuously at this temperature
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E-DHASxxP Series AC Servo driver — Pulse Type Installation & Wiring

2.2.3 Motor Dimensions
E-MASH2 40 Motor Frame (Unit: mm)

+0.0
-0.0

Wh8

KW

E®

Th8

Shaft End Shaft End with Key

The above diagrams are for reference only. Please refer to the actual dimensions for
installation.

Motor Model | LL | LC [LR|LA|[LZ| LH |[LG|LE|LJ/S|LB| TP |LK|KH KW | W |T V"(‘I*(igg)ht

E-MASH2-0401 | 67.7 | 40 |25 |46 |45| 38MAX | 5 | 3 (38|30 | M3X8 |14 | 6.2 | 3 0.46
E-MASH2-0401B | 95 | 40 | 25|46 (45| 38MAX | 5 | 3 [3|8|30| M3X8 |14 | 6.2 | 3 3| 068
Note: In the motor model, “B” indicates a brake-equipped motor.

w | w
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E-MASH2 60/80 Motor Frame (Unit: mm)

| f 005 A J T |r‘. EH'HQ = W | T }—
3| i — /8 [
;j E & & I?% .. ;
%8 Al LK ] f
| ‘ LE || |[ I
IR 4

©90.04/ A

. Thg | |
Shaft End Shaft End with Key

The above diagrams are for reference only. Please refer to the actual dimensions for
installation.

Motor Model | LL | LC [LR|LA|LZ LH LG|LE|LJ|S|LB| TP LK | KH KW|W|T V\I(T(Ig)ht
E-MASH2-0602 |71.8| 60 | 30 [ 70 |5.5]|37.5MAX 6.6 | 3 | 3 [14| 50 [M5X12|22.5| 11 5 (5|5 0.9
E-MASH2-0602B [101.1| 60 | 30 | 70 | 5.5| 37.5MAX [6.6| 3 | 3 [14| 50 | M5X12|22.5| 11 51(5|5 1.3
E-MASH2-0604 [88.8| 60 |30 |70 |55|37.5MAX [6.6| 3 |3 [14] 50 [M5X12]225]| 11 5 (5|5 1.3
E-MASH2-0604B [118.1| 60 | 30 | 70 | 5.5| 37.5MAX |6.6 | 3 | 3 (14| 50 [M5X12|225| 11 5(5|5| 1.55
E-MASH2-0808 |90.9| 80 | 35|90 |6.5|57.5MAX 8.1 3 |3 [19|70 [M5X15| 25 | 155 | 6 |6 |6 | 2.12
E-MASH2-0808B (121.9] 80 | 35| 90 |[6.5|57.5MAX |8.1| 3 |3 [19| 70 |[M5X15| 25 | 155 | 6 |6 |6 2.7
E-MASH2-0810 [103.9] 80 [ 35|90 |6.5|57.5MAX |81 3 |3 |19| 70 [M5X15| 25 | 155 | 6 |6 |6 2.7
E-MASH2-0810B (134.9| 80 | 35| 90 |[6.5|57.5MAX |8.1| 3 |3 [19| 70 |[M5X15| 25 | 155 | 6 |6 |6 3.2

Note: In the motor model, “B” indicates a brake-equipped motor.
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2.2 4 Installation Method and Precautions

Installation Method
The motor can be installed vertically or horizontally, but the following requirements must be observed:
Horizontal Installation
Position the cable outlet facing downward to prevent oil or water from entering the motor.
Vertical Installation
When installing a motor with a reducer in the axial direction, use a motor with an oil seal to
prevent reducer oil from leaking into the motor.
Qil- and waterproofing

e Do not submerge motor/cable under oil/water

e Please use a motor with oil seal when paired with a reducer to prevent reducer oil from leaking

into the motor.

Cable Motor (17

\

Oil, Water

Conditions for use of servo motors with oil seals:

— Make sure the oil level is below the lip of the oil seal during use.

— When installing the servo motor vertically upward, do not allow oil to enter the lip of the oil seal.

¢ When using in places with water dripping, please use it after confirming the protection level of the
servo motor.

¢ In applications with liquid, please install the motor with the wiring port facing downward

e Do not use in an environment where oil and water often splash onto the motor body.

(As shown below), prevent liquid from flowing along the cable to the motor body.

=

= =

I i ﬁf((?
Cable stress

¢ Do not the bend the cable especially at each ends of the connectors.
e Make sure to not let the cables be too tight and under tremendous stress especially thinner
cables such as signal cables
Connectors
e Please to remove any conductive foreign objects from the connectors before installation
e The connectors are made of resin. May not withstand impact.
e Please hold the driver during transportation, not the cables.
e Leave enough “bend” on the connector cables to ensure less stress upon installation.
Encoder & coupling
e During installation or removal of coupling, please do not hit the motor shaft with a hammer as it
would cause damage to internal encoder.
o Please make sure to centralize the motor shaft and coupling, it might cause damage to motor
or encoder due to vibration.
e Please make sure axial and radial load is within the limits specified as it might affect the
lifespan of the motor or cause damage to it.
Motor brake cable connection precautions
e For motors with a brake and a magnetic encoder, brake wiring must respect polarity to avoid
interference that can cause alarms, accuracy loss, or vibrations. For motors with a
photoelectric encoder, polarity in brake wiring doesn’t matter
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Chapter 3 Wiring

3.1 E-DHASxxP Wiring Diagram
E-DHASxxP 220VAC Wiring Diagram

Main power
1 phaze/ 3phasze 220VAC

Circuit breaker
Turn power en/off
Protect when
overload

Noise filter
Prevent
electromagnetic
interference

Contactor
Cut off
power
When
current
overload

Multi-machine parallel RS485 communication cable

Connect te PC

via USEB Type C for turning

-ommmemm s CN6 STO Port

Refeneration
Resistor
Connnect to P+
and B2

CN1: I/O Signal cables

Cable prepared by customer

{Only a terminal connector is provided)

Brake 24VDC
Uze for motor
with brake

[
-




E-DHASxxP Series AC Servo driver — Pulse Type

3.2 Electrical Wiring Diagram

3.2.1 Position control mode wiring diagram
Position control mode + Full closed loop control wiring diagram

1ph/3ph

Wiring

Encoder
cable

CN2

220VAC
Circuit

o |epe |~

5=

LA
breaker {E {? 6?_

Line filter

Contacto

Connect B1 and B2 to use internal
regenerativeresistor , If an external
regenerative resistor is needed,

b

£

3||=ll<|l=

connect itto P+and B2, disconnect B1

and B2 CN1

Hi gh—frequency
pulse train,
position signal.
Max. 4Mhz (Di fferent
ial mode)

Must connect

Open col lector
24VDC pulse train
(500khz)

1&4. 2&6)

5V Pulse
differential
input (200khz)

(3&4. 5&6)

Encoder #2:
Pulse
differential
input

Motor power

Digital Output DO
>(4-pin double ended output,
2-pin single ended output)

Output: Velocity monitoring
Output: Torque monitoring

Frequency output
(Differential mode +
Transistor z-Phase)

Note: Please set P00.05 to 1 when using high-frequency pulse train (max. 4 MHz)
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3.2.2 Velocity/Torque control mode wiring diagram

Velocity control mode wiring diagram

1ph/3ph
220VAC

VA
Circuit Breaker’{; <; e?_

CN2

Wiring

Encoder
cal’ﬂo

T

o |op |~

Ma

L)
]
[
[
s

S~—Contacto

Connect B1 and B2 to use internal
regenerativeresistor , If an external
regenerativeresistor is needed,
connect itto P+ and B2, disconnect Bl
and B2

i

COM_DI

[

DI 1:NOT

|
12724Vde

i

¢

Motor power
cable

All:Velocity control
analogue input
(+10V™-10V)

AI3:Negative direction
torque limit input
(-10V"+10V)

20d encoder pulse
differential input]

33
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Digital outputs
> (4 double ended, 2
single ended)

Velocity monitoring output

Torque monitoring output

Frequency divider

output (Differential

+ Open collector Z—

Phase)
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Torque control mode wiring diagram

1ph/3ph
220VAC

L4
Circuit Breaker {; {;é?_

CN2

Wiring

Encoder

cable
I\

o |opo |~

Ma

T
\
T
T
i

Contactor

Connect B1 and B2 to use internal
regenerative resistor ,; If an external
regenerative resistor is needed ,
connect itto P+ and B2, disconnect B1
and B2

COM_DI
Servo enabled g [ o =K
9 Morz:por 47K
26 57 5 vl .78
27 17K
28 1 5: ot .78
29 17K
07 a Lo
‘!31 DI 8: AGIR H——L
32[ ore: =
¢— ¢ C-MODE
33 DI 10: INH 1.7
AT1:Velocity limit input
(+10V™-10V)
AI3:Torque command input
(+10V™-10V)
2nd encoder pulse 9
differential input g
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Motor Power

Digital outputs
> (4 double ended,
2 single ended)

Velocity monitoring output

Torque monitoring output

Prequency divider

output (Differential

+ Open Collector Z-
Phase)
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3.3 Servo driver Ports

X1-Main/Control power
Supply terminal

'''''''''

e e i i

X2 Motor power output
terminal

Ground terminal

Top View

Wiring

CN3.CN4:
RS485 Communication Port

| TSRS

N CN6 STO
Safety function terminal

CN1 /O Signal teminal

5o

A+
A

CNT External encoder terminal

= R
|
e L. ) )5 =

S0-

BatteryBox = = = = = = = = = = = CN2 Motor encoder terminal
Connector| Description Connector Description
CN1 I/O signal connector (50PIN) X1 Main/Control circuit power supply
CN2 Motor encoder feedback X2 Motor power supply
CN3 RS485 Communication port X3 Holding brake terminal
CN4 RS485 Communication port PC USB type C port
Ground [Connect to power ground terminal for
CN6 STO Safety Torque Off port Terminal lgrounding
CN7 External encoder feedback - -

Only the full-function version includes CN6&CN7 terminals and supports the corresponding

features
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E-DHASxxP Series AC Servo driver — Pulse Type

3.4 X1 Main/Control Circuit Power Supply

Wiring

g L1C B
b \
a0l L '
5 B L1 \‘
X1 i B L2 |
o L3 ,'
Lp J P+ .l'l
H H Bl iy
\ 18] B2 2
okl o
Pin Label Explanation Remarks
L1C | Control circuit L1 Control circuit power ® Svei?gr?i?]gi%\?\}:rdsupply
supply. Single phase : .
L2C | Control circuitL2 | 220VAC (& Connecting to 380VAC
will cause damage to
Main power supply driver.
LT @) Line filter i ted i
Single phase 220VAC. Ine 1iiter 1S suggested in
Lo Main power supply Supports 1ph/3ph gnwronment with strong
X +10% 5(5/60Hz Use a fuseless circuit breaker
L3 t/l3a|n power supply > to turn on/off power supply to
driver.
1. Internal DC bus
P+ DC Bus positive positive terminal _ Connect B1 and B2 to use
terminal 2. External regenerative | internal regenerative resistor
resistor P terminal
R " Internal regenerative If an external regenerative
B1 ege};neia Ve | resistant drawing resistor is needed, connect it to
resistor termina terminal P+ and B2, disconnect B1 and
; B2.
B2 Regeneratwg Internal IGBT transistor
resistor terminal
N DC Bus negative Internal DC bus negative | Please don’t connect to any
terminal terminal cable
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E-DHASxxP Series AC Servo driver — Pulse Type

3.4.1 Main Power Supply Cable Selection

Wiring

Please connect to L1C/L2C (Control circuit) and L1/L2/L3 (Main power) to rated power

supply voltage for the driver to operate under normal working condition. Driver will not

function without both connected properly.

Main power supply wire gauge

Wire diameter (mm2/AWG)
Driver Rated Input | L1, L2, L3 | P+, (B2)Br U, vi w PE
Current (A)
Single Phase 220V
E-DHASO1P 2.0 1.3/AWG16 | 2.1/AWG14 | 0.52/AWG14 | 0.52/AWG14
E-DHAS04P 5.0 1.3/AWG16 | 2.1/AWG14 | 0.52/AWG14 | 0.52/AWG14
E-DHASO8P 7.9 1.3/AWG16 | 2.1/AWG14 | 0.52/AWG14 | 0.52/AWG14
E-DHAS10P 9.6 2.1/AWG14 | 2.1/AWG14 | 0.52/AWG14 | 0.52/AWG14

*If 3-phase 220VAC is used, wire diameter could be smaller than the listed above.

e For 3-phase 220V, L1/L2/L3 wires can be thinner than single-phase.
¢ Use a thick ground wire and ground the PE terminals of both driver and motor at one

point (resistance < 100 Q).

e Use a 3-phase isolation transformer to reduce electric shock risk.
e Add a noise filter to improve interference resistance.
¢ |Install a non-fuse breaker (NFB) to cut power during driver faults.

The CN1 is used for control signal wiring, CN2 is encoder feedback signal wiring.

e Use shielded cables (twisted preferred): CN1 = 0.14 mm?, CN2 = 0.25 mm?, connect
shield to FG.

Notice

Limit cable length: CN1 < 3m, CN2 <20 m.
Keep cables away from power lines to reduce interference.
Add surge protection: diode for DC coils, RC snubber for AC coils

U, V, W must match motor windings—no reversal.

Secure cables away from heat sources to avoid heat damage to insulation.
The servo driver contains large electrolytic capacitors that retain high voltage even
after power off , Wait 5 minutes after power off before touching driver or motor.
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Wiring

3.4.2 Single/Three phase power supply wiring diagram

Single Phase 220VAC

Single Phase
220VAC
. - Contactor
| Line filter | e
L2C U
o L1
/r L2 Y Motor
! 3 :
7 0 & |
' o B2 |
™ Ly =
—L —" €5 CN2 C1 @ Encoder
Stop Start g,’ @
& Brake Relay :
e oNi e BERY i
Alarm I Dois , ''''''' i :
el N e B
or. | i Holding
A (BRK-OFF-) | —+- 24V Brak brake
Warning indicator light i rake
H power supply
 When DO is setas . [T f Do3+(AL)
(ALARM+/ALARM-), power EN
will be cut off when alarm Al <Lt pos- (ALM-)
| ’ arm output
occurs and waming light will
be on. @ _:I
Three Phase 220VAC
Three Phase
220VAC
l l Contactor
‘ Line filter | L1c
‘ L2c
o v U
o o L2
/I' L3 \\:V X@ Motor
— T i
= = -g Bz e E
— = 2 5 cN2 CF pG) Encoder
Stop Start %@
o Brake Relay :
; o C BKRY
| Dot+ T |
Aum \_ Lr_. = (BRK-OFF+); !
y } > .
% : DOt+ | &7 H;'“’L”Q
(BRK-OFF-)i=15 24V Brake 1aKe
Warning indicator light power supply
¢ D0 is setas IEEIJ;—DO5+(N‘M+)
(ALARM+ALARM-), power will i
be cut off when alarm occurs and A 00 (ALK
e ; arm output
waming light will be on
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.5 X2 Motor Power Supply

Pin Label Explanation Remarks
U terminal To motor U terminal (1) Please make sure U, V, W
vV V terminal To motor V terminal terminals of driver and motor are
w W terminal | To motor W terminal correctly connected.
PE PE Motor frame (2) Connect motor PE to driver PE
and ground.

3.5.1 Motor Power Cable Selection (Port X2)

— ’zZ
Example of motor power cable connection using an AMP electrical connector
Please connect the wires to corresponding terminals as labeled.

Motor winding power cable:
e Available in standard lengths of 1.5M, 3M, or 5M.
e Below are our commonly used cable models:
(M indicates cable length, e.g., 1M5 = 1.5 meters.
¢ Indicates cable exit direction: -N for axial, -R for reverse exit.)
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

E-MASH2 Series Frame Size 80 and below

Direct connector E-CASP*M*-* without holding brake

| [ N]
Motor side Driver side
Driver cable pin Pins
Motor Color Driver
1 Blue U
2 Black V
3 Red W
4 Yellow- green PE

Motor side Driver side
Motor cable pin Pin
Motor Color Driver
1 Blue ]
2 Black V
3 Red W
4 Yellow- green PE
A Black ov
B Red 24V
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E-DHASxxP Series AC Servo driver — Pulse Type

3.6 X3 Holding Brake

Wiring

Pin Label Explanation Remarks

BR+ Brake positive terminal Connect t(.) extern_al power supply

(BRIE 24v negative terminal No need of an external relay
BR- Brake negative terminal Connect to motor brake terminal

(BR2) £ oV

Note:

The holding brake cable is integrated with the motor power cable. Please refer to Section
3.6.1 'Motor Power Cable Selection' to select a cable type with or without a brake."
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E-DHASxxP Series AC Servo driver — Pulse Type

3.6.1 Holding brake wiring diagram

Wiring

Holding brake is activated when servo driver is not powered on to prevent axis from moving
due to gravitational pull or other external forces by locking the motor in place. Usually used
on axis mounted vertically to the ground so that the load would not drop under gravitational
force when the driver is powered off or when alarm occurs.
E-DHASXxxP series servo drivers support direct drive holding brake. Please connect BR+
and BR- to an external 24v power supply and motor brake terminal to control the holding
brake. There is no need for an external relay.

1. Using internal holding brake output port X3 (Easy wiring, no need for an extra relay)

Servo drive
Lic U
| L2c ¥ g : ) Motor
| 2 L1 Pmé
Single Phase = |
220VAC A © s |
I = cN2 C3 @ Encoder
|
|
|
External 24V
BR+ ” Brake 24V |
@ Holding
brake
BR-
Brake 0OV
2.Connect to the DO(BRK+/BRK-)
Servo Drive
L1C U
L2C v §[ 1 )
| = Motor
Single Phase l % L F\:\Elr
—— |
@
220VAC | 5 L2 I
|
CN1 Brake Relay |
BK-RY .
DO1+{BRK-OFF+) :l' 9 Holding
brake
i |
DO1-(BRK-OFF-) 24VDC brake power |
supply |
|
|
CN2 l
Ej @ Encoder
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.7 CN1 I/O Signal

E-DHASxxP series servo drivers use SCSI 50-Pin connector.

) 26
:
3
p
] 50
\;.//
CN1
Note: It is recommended to use 24-26AWG cables for CN1
Port | Diagram Pin Signal Label Description
1 PUL+24 Pulse train Low-frequency pulse train direction
3 PUL+ Pulse train signal
4 PUL- Pulse train PUL+ & PUL-: 5V differential
2 DIR+24 Pulse direction signal (500KHz) _
5 DIR+ Pulse direction signal | PIR* & DIR-: 5V differential
DIR- (500KHz)
1 26 n
2 27 PUL+24 & PUL-: 24V single ended
6 Pulse direction signal | (200KHz)
DIR+24 & DIR-: 24V single ended
(200KHz)
44 PULSH+ High-frequency pulse
train 4MHz High-frequency pulse train ,5V
PULSH- High-frequency pulse differential input
CN1 45 ° ?rain ’P
46 SIGNH+ High-frequency
direction signal 4MHz High-frequency pulse train,5V
47 SIGNH- High-frequency differential input
direction signal
13 GND GND Ground
7 DI-COM Input Common digital input
24
2" 50 8 DI NOT Anti-clockwise motion disallowed
9 DI2 POT Clockwise motion disallowed
26 DI3 Null -
27 DI4 GAIN Gain switching
28 DI5 DIV1 Command multiplier switching
29 DI6 SRV-ON Servo powers on
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Wiring

30 DI7 CL Set deviation counter to zero
31 DI8 A-CLR Clear alarm(s)
32 DI9 C-MODE Control mode switching
33 DI10 INH Signal inhibit
11 DO1+ BRK-OFF+
10 DO1- BRK-OFF- Release external brake
35 DO2+ SRDY+
34 | DO2- SRDY- Servo ready
37 DO3+ ALM+ .
36 DO3- ALM- Servo driver alarm
22 ggf IHN\:?: Position reached feedback signal
DOCOM Common digital output
41 Output (Max.current:50mA,Max.voltage
30V)
12 DO5 ZSP Velocity zero
40 DO6 TLC Limited torque
14 Al 1+ . o
15 INER Al1 Velocity/Velocity limit (0 ~+10 V)
Al 2 Torque/Torque limit in clockwise direction
16 Al2 (0~+10V)
17 GND GND Analog signal ground
18 Al 3 A3 Torque/Torque limit in anti-clockwise
direction (-10~0V)
AO1 Analog output signal monitoring 1
42 IM )
(Configurable)
o AO2 ap Analog.output signal monitoring 2
(Configurable)
g; 2? B:::;::E:: 23:23: Encoder channel A pulse frequency
:g ST g::::::t::: :3:23: Encoder channel B pulse frequency
22 §+ B::::Z::::: 23:23: Encoder channel Z pulse frequency
25 GND GND Internal ground
19 0ocz Channel Z output Channel Z output (Open collector)
20 GND GND Internal ground
50 FG FG Shield grounding
Frame FG Frame grounding
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.7.1 CN1 signal cable selection

To ensure I/O signal is not affected by electromagnetic interference, a shielded cable is
recommended for this application.

Cables for different analogue signals should be using isolated shielded cable while cables
for digital signals should be shielded twisted pair cable. Cables for CN1 connectors should
be 24-28AWG in diameter.

Please keep at least 30cm from main power supply/control circuit power cable
(L1C/L2C/L1/L2/L3, U/V/W) to prevent electromagnetic interference of I/O signals.

3.8 CN2 Motor Encoder

'__?_ | I
=Pia e
LYY T ]
1 3 3
"_51 [\ [ 1
Port Pin Signal Explanation
1 VCC5V Power supply 5V
2 GND Power supply ground
3 BAT+ Battery positive terminal
CN2 4 BAT- Battery negative terminal
5 SD+ SSI Data+
6 SD- SSI Data-
Frame PE Shield grounding
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.8.1 CN2 Motor Encoder Cable And Connector Selection

Direct connector E-CAS1E*M* Incremental encoder
P ey =2
8 Tl | 41
=, — E
Driver side
Pin
Motor Driver Signal
1 Frame Shielded
2 1 1(+5V)
3 2 2 (QV)
4 5 5 (SD+)
5 6 6 (SD-)
Direct connector E-CAS2E*M*-* Absolute encoder
-
: N\ — L
3 v ] [T
?—/ﬂ_ﬂ_j
Motor side Driver side
Motor cable pin Pin
Motor Driver Signal
1 Frame Shielded
2 1 1(+5V)
3 2 2 (0V)
4 5 5 (SD+)
5 6 6 (SD-)
6 3 (1) (BAT+)
7 4 (@ (BAT-)

46



E-DHASxxP Series AC Servo driver — Pulse Type Wiring

Servo driver and Motor Encoder Wiring Example

Ensure both drive-side motor-side shields are properly grounded; otherwise, false
alarms may occur.

It is recommended to use shielded twisted pair encoder cables. Do not use overly long
cables.

Route encoder cables separately from power cables. Keep at least 30 cm distance to avoid
interference.

Battery box for absolute encoder

Battery box installation as shown below:

When using our direct-wired motors that come with external battery wires (but no built-in
battery box), the battery box can be mounted on the drive for connection.
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.9 CN3/CN4 — RS485 Communication Port

Port Diagram Pin Signal Description
1 422+ 422 data positive T(errr.unal
(Gantry communication)
422 data negative terminal
2 422- L
Q (Gantry communication)
Z
w - -
CN3 4 485+ RS485 data positive terminal
CN4 5 483- RS485 data negative terminal
@) 6 5V Reserved, 5V power positive
Z terminal (50mA)
i 7 - -
8 GND Power GND
Frame PE Shielding grounded

E-DHASxxP series supports RS485 communication protocol which enables communication
between single/multi axes and master device.

PLC

CN3 IN
CN4 OUT
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

3.10 CN6 Safe Torque Off (STO) Port

Port Pin | Signal Description Remarks

! 24V 24v power supply Connect to SF1 and SF2

when not in use. Do not use

2 oV Reference ground to supply power.
: = —=E 2 3 SF1- Contrpl s[gnal 1
Al P negative input
7 284 | sFe C°”.:.r°' signal 1 When SF1 = OFF or SF2 =
s positive Inpu OFF, STO is enabled.
5 SF2 - Contrgl s!gnal 2
negative input
6 SF2+ Control §|gnal 2
positive input
External monitoring _ _
7 EDM- device (EDM) with \cl)vﬁlsnEsl:l):l\ll ; 8;F and SF2 =
8 EDM+ differential double

ended output

Introduction to Safe Torque Off (STO)

Function: Cut off motor current supply physically (through mechanical means)

STO module (CN6 connector) consists of 2 input channels. It cuts off the motor current
supply by blocking PWM control signal from the power module. When the motor current is
cut off, the motor will still move under inertia and stop gradually.

The STO function is set up ready to be used by factory default. Please remove STO
connector if it is not needed.

STO functional principle

STO module cuts off the motor current supply and stops motor gradually by blocking of
PWM control signal from the power module through 2 isolated circuits. When an STO error
occurs, the actual status of STO can be determined by the EDM status feedback.

SF1 Input SF2 Input EDM Output PWM Control Alarm
ON ON OFF Normal -
ON OFF OFF Blocked Er 1c2
OFF ON OFF Blocked Er 1c1
OFF OFF ON Blocked Er 1c0
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E-DHASxxP Series AC Servo driver — Pulse Type Wiring

STO wiring diagram

STO notin use STO in use
w CN6 v CN6
w oL . LA N
24v power supply U Please disconnect 0V i
only for STO, P\ Iz | and 24V while in use 2

please do notuse it
for other purposes.

wN T
External —|_
power supply

Please take precautions when enabling STO functions as servo driver will lose control over
the motion of the motor. Motor might drop under gravitational pull (vertically mounted load)
or move when external forces are applied to it. Alternatively, motor with holding brake can be
chosen.

STO is not meant to cut off the power supply of the servo drivers and motors completely.
Please power off and wait for a few minutes before starting maintenance work.

It is recommended to use an isolated power supply for STO signal input as any current
leakage might cause STO malfunction.

Please remove the shorting connector from the STO port and use the STO cable provided if
the function is required.

STO Alarm Reset Mechanism

STO1 Input Status | STO2 Input Status Alarm Reset Method
OFF — ON ON Reset via host, upper PC, or power cycle (Er 1C1)
ON OFF — ON Reset via host, upper PC, or power cycle (Er 1C2)

OFF — ON OFF — ON Auto reset (Er 1C0)
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3.11 CN7 2" Encoder (External)

F (—f'
i

Pin Signal Description

1 5V Power supply 5V

2 GND Power supply ground

3 A+ Phase A+ pulse input

4 A- Phase A- pulse input

5 B+ Phase B+ pulse input

6 B- Phase B- pulse input

7 Z+ Phase Z+ pulse input

8 Z- Phase Z- pulse input
Frame FG Shield grounding

External encoder pulse input
Encoder Driver

Please connect the encoder reference ground terminal to driver ground terminal.

Wiring

Recommended to use double winding cable with shielding foil, Connect the shielding foil to

CN7 connector to reduce noise interference.
External encoder input method: Differential input
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3.12 USB Type-C Tuning Port

E-DHASxxP series servo driver can be connected to PC for performance tuning, data
monitoring and parameters modifying using a USB Type-C data cable. Can be done without
the servo driver connecting to main power supply.

Al AZ A3 M A5 A6 A7 A8 A9 AID A1l A1Z
[GHD | [TX14 |TX1VBUS| | CC1|| D+ || D—| |SBU1| VBUS| [RX2+ RX24 | GHD |

[omo] (s [axi} [vous] [z [0~ [0+ [cce] [rovs) [razs [rxz{ [om)]

B12 B11 B10 B9 B8 BT B BS B4 B3 B2 B1

Port Pin Signal Description
A4, B4, A9, B9 VCC 5V Power supply positive terminal 5V
USB A12,B12, A1, B1 GND Power supply negative terminal
Type-C A6, B6 D+ USB data positive terminal
A7, B7 D- USB data negative terminal
Frame USB_GND Ground through capacitor

PC Turning Port Wiring Example

Supports parameter upload and download using only
USB power, no need to turn on main power.

USB Type C
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3.13 Regenerative resistor selection and connections

The use of regenerative resistor

When the motor opposes the direction of rotation as in deceleration or vertical axis
escalation, part of the regenerative energy will be delivered back to the driver. This energy
will first be stored in internal capacitors of the driver. When the energy stored in the
capacitors reaches the maximum capacity, a regenerative resistor is required the excessive
energy to prevent over-voltage.

Model Resistance (Q) | Power rating (W) Minir;ltgr\r,\vé?js(ig?nce Miglilgvldg(ljpz%er
E-DHAS01P 100 50 50 50
E-DHAS04P 100 50 50 50
E-DHASO08P 100 50 40 50
E-DHAS10P 100 50 30 75

If detailed data such as acceleration/deceleration times (motion cycles), torque during
acceleration/deceleration, and load inertia are unavailable, you may skip the following
selection steps and choose a suitable regenerative braking resistor using the method
described below.

To connect an external braking resistor, configure the following parameters:
P07.31 Discharge Mode = 0 to enable resistor discharge function
P00.16 / P00.17 to set the correct regenerative resistor power and resistance value

Selection of regenerative resistor

E-DHASxxP series servo drivers are equipped with internal regenerative resistor. If an
external resistor is needed, please refer to the table below.

Calculation of regenerative resistance under normal operation

Steps:

1. Determine if driver comes with a regenerative resistor. If not, please prepare a
regenerative resistor with resistance value higher than might be required.

2. Monitor the load rate of the regenerative resistor using front panel (d14). Set the driver on
high velocity back and forth motions with high acceleration/deceleration.

3.Please make sure to obtain the value under following conditions: Driver temperature <
60°C, d14<80(Won't trigger alarm), Regenerative resistor is not fuming, No overvoltage
alarm (Err120).

Pb(Regenerative power rating) = Resistor power rating x Regenerative load rate (%)

Please choose a regenerative resistor with power rating Pr about 2-4 times the value of Pb
in considered of harsh working conditions and some ‘headroom’.

If the calculated Pr value is less than internal resistor power rating, external resistor is not
required.

R(Max. required regenerative resistance) = (380° — 370°)/Pr

Problem diagnostics related to regenerative resistor:

If driver temperature is high, reduce regenerative energy power rating or use an external
regenerative resistor.

If regenerative resistor is fuming, reduce regenerative energy power rating or use an
external regenerative resistor with higher power rating.

If d14 is overly large or increasing too fast, reduce regenerative energy power rating or use
an external regenerative resistor with higher power rating.
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If driver overvoltage alarm (Er120) occurs, please use an external regenerative resistor with
lower resistance or connect another resistor in parallel.

Please take following precautions before installing an external regenerative resistor.

1. Please set the correct resistance value in P00.16 and resistor power rating P00.17 for the
external regenerative resistor.

2. Please ensure the resistance value is higher or equals to the recommended values in
table 2-3. Regenerative resistors are generally connected in series but they can also be
connected in parallel to lower the total resistance.

3. Please provided enough cooling for the regenerative resistor as it can reach above 100°C
under continuous working conditions.

4. The min. resistance of the regenerative resistor is dependent on the IGBT of the
regenerative resistor circuit. Please refer to the table above.
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Theoretical selection of regenerative resistor
Without external loading torque, the need for an external regenerative resistor can be
determined as the flow chart below

Determine the
duration of motion
cycle T (s)

Y

Determine motor max.
rotational velocity Can be monitored on the front panel

V (rpm)

Y

Determine motor |oad-
inertia ratio(N)

Y

T is the time for velocity to reach
max. velocity from O rpm and
decelerates back to Orpm

Can be determined through inertia
measuring function

Calculate El=(W+1) XEo  Eo=JXV"2/182
regenerative energy J: Motor unloaded rotational inertia
E1(J) V: Motor rotational velocity
v N: motor load-inertia ratio
Determine energy
stored by capacitor Use table 2-5 to determine the max imum
Ec (J) regenerative energy stored by the capacitors
N Y
\ Y
No external External
resistor needed resistor needed

L]

Calculate required
regenerative resistor| _ _ _ _ _ _ _ _ _ Pr= E1-Ec) /T
power rating Pr 0.5
Y
N Pb>Pa?
Y
Use internal Use external
regenerative resistor regenerative resistor

Y

Please consider external
factor (s) when using external
regenerative resistor

- End
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Diagram below shows the acceleration and deceleration cycle periods and the regenerative
torque that occurs during the process.

V:Motor rotational velocity
Rotational |

ve locity | |
| |
0 I I -
|

|
tp:Deceleration : :
| I

|
f |

time

|
Motor :
Torque *

|

0 T.: Load torque

— Regenerative

torque

<l [
-t} P

T

Steps to calculate capacity of regenerative resistor

Steps Calculation Symbol Formula
1 Servo system regenerative E1 E1=(N+1)xJxV/2/182
energy

Depleted energy from loss of EL = (1/60) VXTxtD

2 load system during EL If loss is not determined, please assume E. =
acceleration 0.
Em=(U%R)xtD

3 Depleted energy due to Em R= coil resistance, U = operating voltage

motor coil resistance. If R is not determined, please assume Eun= 0.

4 Energy stored by internal DC
capacitors

Depleted energy due to
regenerative resistance
Required power rating of
regenerative resistor
Internal capacitor capacity and rotor inertia

Ec Please refer to table 2-5

Ex=E1-(EL+EM+EC),

Ex If loss is ignored, EK=E1-EC

Pr Pr=Ex/(0.5xT)

E-DHASxxP Drive |  Servo Motor (f‘:toozk'g?;tz'";‘ Max. regeggggt(i:\i/t% Ifelr:_\g(r )y stored in
E-DHAS01P | E-MASH2-0401 0.048 13.46
E-DHAS04P | E-MASH2-0604 0.58 13.47
E-DHASO8P | E-MASH2-0808 1.66 22.85
E-DHAS10P | E-MASH2-0810 2.03 27.74

There are motors with low, medium and high inertia. Different motor models have different
rotor inertia. Please refer to product catalogue for more information on rotor inertia.
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Calculation examples:
Servo driver: E-DHASO08P, Servo Motor: E-MASH2-0808. When T = 2s, rotational velocity =
3000rpm, load inertia is 5 times of motor inertia.

E-DHASxxP Rotor Inertia R regenerati.ve
. Servo motor 4 2 energy stored in
Drivers (x 10*kg.m?) :
capacitor Ec(J)
750W E-MASH2-0808 1.66 22.85

Regenerative energy produced:
(N+1)x]xV? (54 1)x1.66 x 3000 10,3
N 182 B 182 =493

If E1<Ec, internal capacitors can’t take in excessive regenerative energy, regenerative
resistor is required.
Required regenerative resistor power rating Pr:

_ (E1—Ec) 493-22.85 D6.A5W

05T  05x2 77
Hence, with the internal regenerative resistor Pa = 75W, Pr<Pa, no external regenerative
resistor is required.

Let’'s assume if the load inertia is 15 times of motor inertia, Pr = 108.6W, Pr>Pa, external
regenerative resistor is required. And to consider for harsh working environment,

Pr(external)=108.6/(1-40%)=181 W

When selecting the resistance of the regenerative resistor, please be higher than the
minimum value recommended in table 2-3 but lower than Rmax

Rmax =(3802-3702)/Pr=7500/108.6=69Q

In conclusion, a regenerative resistor with resistance 40Q - 70Q and power rating 110W to
180W can be chosen.

Please take note that theoretical calculations of regenerative resistance is not as accurate as
calculations done under normal operation.

When External Load Torque Exists, in cases where external load torque is present and causes
the servo motor to perform negative work. Normally, when the motor performs positive work, the
torque direction matches the rotation direction. In special cases, the torque direction is opposite
to the rotation direction, resulting in negative work. External energy is converted into electrical
energy and fed back to the drive.

Example: When the external load force and rotation direction are the same (e.g., a vertically
mounted mechanism moving downward), the servo system must apply reverse torque to
counteract the excessive load (gravity). This causes a large amount of energy to return to the
drive. If the bus capacitor is full, the excess energy is dissipated through the regenerative
resistor. In such cases, the required external resistor capacity is typically large.

Calculation Example: Motor: 750W E-MASH2-0808, External load torque: +70% of rated torque
(2.39 N'm).

When speed reaches 3000rpm, needed power of external regenerative resistor is:

3000 + 27
(0.7 X 2.39) X ———| + 0.5 = 1051W
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The resistance value refers to the minimum resistance of 40Q of the 750W drive regeneration
resistor, so a 40Q), 1000W external regeneration resistor is selected.

If the external resistor environment is harsh, derating needs to be considered.
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Regenerative resistor connection

‘ Bl Lic \
4 Hdl lac Y
Jf 4 H L1 ‘\
! Bl )
| i-:| L3 ||
I f P+ 1
/(_\ gl s /
1°% - f B2 ’, 4
X H N -

If B1 and B2 are connected, internal regenerative resistor is now functional; if an external
regenerative resistor is required, please disconnect B1 and B2 and connect P+ to B1 to
prevent overcurrent.

Please do not connect external regenerative resistor directly to N or it might cause fire
hazard.

Please refer to the section above to select minimum allowable resistance for the external
regenerative resistor or it might damage the driver.

Please confirm P00.16 and P00.17 before using any regenerative resistor.

Do not set the regenerative resistor near any flammable object.
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3.14 1/0O Signals

3.14.1 Pulse input circuit

When PLC or Motion Controller command pulse output circuits can be divided into 2
categories, namely differential output or open collector. Hence, on the side of servo driver,
there are 2 types of command pulse input method as well: Differential drive input and open
collector input.

Pulse input frequency:

1. High speed pulse input (4MHz)

2. Low speed pulse input (200kHz/500kHZz)
Pulse input frequency can be set in P00.05.

Pulse Max. Frequency Min pulse width(us)
Low Differential 500k 1
speed | Open collector (Single ended) 200k 2.5
High speed differential 4M 0.125

High-/low speed pulse cannot be used at the same time.

If output pulse width is smaller than min pulse width, error might occur at pulse receiving end.
5V differential drive input (Low Speed)

5V differential drive input (max. tolerable command input pulse frequency = 500kHz), input
voltage of 3-6V with 50% duty ratio.

This input method will not be easily affected by noise with better delivery accuracy. Pin 3 and

o = R
C I " PUL_I_ 3 Drlve
A A |
0 T A
= ey T
t - I:Twisted I 2200
r I ; cable |
(0] |: |
1 :' DIR+ | 5
1 N\ ¥ 2 —
e G o
& _me T

Single ended open collector drive input (Low Speed)

Max. tolerable command pulse input frequency under open collector = 200kHz. Input
voltage of 12-24V with 50% duty ratio.

Using 24V external power supply, driver internal includes current limitation equivalent to
VDC value. By installing a resistor, driver’s noise tolerance will be improved.

VDC-1. 5V (Vol tage drop)
R(Current Iimi1:ing)+2200:10mA

Resistance of current limiting resistor = .
If VDC = 24V, resistance of current limiting resistor approximates 2kQ. (Rough estimation)
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no 24V PUL+Q| | —
' PUL— 4 % 1; Kn
| L J
|< o T 2300
! : | Driver
] |
- , Lo |
T VDC 24V ',I :24v DIR+A 2 ,
K om-le & |WAE
@ I 220 Q

5V differential drive method is recommended for accurate delivery of pulse data.
E-DHASXxxP series servo driver supports 5V differential drive and 24V single ended open
collector drive, different connection pins for both methods.

External power supply needs to be provided externally when using single ended open

collector drive method. Please note that reversed polarity might cause damage to the servo
driver.

5V differential drive input (High Speed)
5V differential drive input (Max. tolerable command pulse input frequency: 500kHz). Due to

high speed pulse input, it is highly recommended to use shielded cable and be isolated from
power cable.

Controller Drive

High speed pul se
input, Pulse position
command: 4MHz (Max)
Differential

Please make sure that differential input is 5V or it might cause instability of input pulse.
Pulse lost during command pulse input

Inversed pulse direction during direction command

Please connect 5V signal to GND on driver to lower noise interference.
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3.14.2 Analogue input circuit

Analogue input signal
E-DHASxxP series servo drivers support 3 analogue input (1 differential, 2 single ended)

CN1 Pin Signal Description

14 Al Analogue input 1, differential, Input voltage: +10VDC,

15 Al1- input resistance: 20KQ

16 Al2 Analogue input 2, single ended, Input voltage: +10VDC,
input resistance: 20KQ

18 Al3 Analogue input 3, single ended, Input voltage: +10VDC,
input resistance: 20KQ

17 AGND Analogue GND

Al1: Differential; AI2/AI3: Single ended

Max tolerable input voltage for each Al is +10VDC. If variable resistor (VR) or resistor (R) is
used, please refer to the following circuit diagram.

Ca e R —
| Servo Drive VREF

Analogue Output signal

E-DHASxxP series servo drivers support 2 analogue outputs, output voltage: +10VDC.
Corresponding signals are set in P04.65/P04.70.

Servo Drive

[>":" 201 43 Velocity monitoring output
[>—|:|— A02 42 Torque monitoring output
17 |
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3.14.3 Digital Inputs

Using DI1 as an example (DI2-DI10 use the same input circuit). The internal circuit of
common input is a bidirectional optocoupler which supports common anode and common
cathode configurations. There are 2 types of outputs from master device: Relay output

and Open Collector output as shown below.

(1) Output from master device: Relay

(2) Output from master device: Open Collector

63

Common anode:

DICOM | 6

DIl .S

VIR A |

DR 7
?

47K

2

|

| Driver interior

NPN configuration:

DICOM | 6

NPN

DI1 i?

TR v

! b l7

47K

]

L
DI3 48
_<—0

: Driver interior

Common cathode:

DICOM |6

DIl . 5] 47K

Wiring

A

D2 7] 47K
T

2

|

|  Driver Interior

PNP configuration:

DICOM ! 6
?? 77K 4
. DI1 4
- I
! ppl7[4K
?
s SRR _
|
_I<—o | Driver Interior

Please prepare switching power supply with output of 12-24VDC, current= 100mA;
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3.14.4 Digital Outputs

There are a total of 8 digital outputs with DO5/DO6 as single ended outputs. Both of
these outputs are connected to COM of control signal source, which means both use the
same control signal source. DO1-DO4 are double ended outputs. They can be
connected to independent control signal source and reference ground can be different
from other single ended output signals.

Double ended outputs DO1-DO4

|
o DO1+ L

11 -
T N
12724Vde — : _;1 \i_
po1- ) 10
D02+, 35

| )R]

12724Vdc

| L N

12724Vdc

| L N

12724Vdc

Al Al AE |
=
|
-

Single ended output DO5-DO6
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Inductive load, connectto a Max. voltage rating 24V, current 50mA
freewheeling diode
Nomnal load, no diode needed |

O e

T ol et e

DOCOM Driver
t —— —— interior _ _

e External power supply needs to be provided. Reversed connection of power supply

might cause damage to the driver.

¢ When output = open collector, max current 50mA, external power supply max voltage

25V. Hence, DO loads need to satisfy these conditions. If excessive or output is
connected directly to power supply, it might cause damage to the driver.

e |Ifthe load is an inductive load such as a relay, please install freewheeling diodes on

both ends of the load in parallel. If the diode is connected in reverse, it might cause
damage to the driver.

e Pin 12,40 and 31: 2 single ended output. Pin 11, 10 and 35, 34, Pin 37, 36 and 39,

38: double ended outputs.
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3.14.5 Encoder frequency divider output circuit

E-DHASxxP series frequency divider output: Differential and open collector

Pin | Label Description

21 A+ |Motor encoder A-phase crossover

22 A—  [frequency output Differential,

48 B+ [Motor encoder B-phase crossover High=2.5VDC,

49 B— ([frequency output Low=<0.5VDC,

23 Z+  |Motor encoder Z-phase crossover Max current+20mA
24 Z— [frequency output

19 ocCz Motor encoder Z-phase signal OC output | Only supports NPN
25 | GND | Open collector signal ground type OC output

Encoder frequency divider output (Differential)
Encoder signal after frequency division will go through differential driver to deliver
differential output. Feedback signal will be provided if the master device is in position
control mode. Please install a differential optocoupler receiving circuit to receive the
signals.
A terminal resistor must be installed between differential input circuits. Resistance of the
resistor as per actual use.

Driver Controller

Terminal
resistor

If a differential receiving circuit instead an optocoupler is used on the controller side, please
connect pin 30 (GND) to GND of differential receiving circuit.

Encoder frequency divider output (Open Collector)
Encoder signal after frequency division will be delivered through an open collector
output.

External
T 524V
Driver - .

H © —m—O0O KR &3 0 O

19, ozs | s~ 3. ¢

T
250 @wii _ _ _ _T_ _ _ .1
Vi External
@') ov

Please connect driver frequency divider signal GND to GND of external power supply. Use
shielded twisted pair cable to lower noise interference.
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3.14.6 Set Dl signals

CN1 PIN

Signal Parameter Default signal Default status

7 DI-COM - Common input
8 DI1 P04.00 NOT NC OFF
9 DI2 P04.01 POT NC OFF
26 DI3 P04.02 Null NC OFF
27 Dl4 P04.03 GAIN NC OFF
28 DI5 P04.04 DIV1 NC OFF
29 DI6 P04.05 SRV-ON NC OFF
30 DI7 P04.06 CL NC OFF
31 DI8 P04.07 A-CLR NC OFF
32 DI9 P04.08 C-MODE NC OFF
33 DI10 P04.09 INH NC OFF

NC: Signal NOT connected to DI-COM -> Invalid (OFF)
Signal connected to DI-COM -> Valid (ON)

NO: Signal NOT connected to DI-COM -> Valid (ON)

Signal connected to DI-COM -> Invalid (OFF)
Safety precautions

To stop motor if cable is disconnected, POT, NOT and E-STOP will be set as NO.
Please make sure there is no safety issue if need to set to NC.

SRV-ON signal is recommended to set as NC. Please make sure there is no safety issue
if need to set to NO.
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Control DI settings

. Value

Signal Symbol NO NC
Invalid — 0 -
Positive limit switch POT 1 81
Negative limit switch NOT 2 82
Servo enabled SRV-ON 3 83
Clear alarm A-CLR 4 -
Control mode switching C-MODE 5 85
Gain switching GAIN 6 86
Clear deviation count CL 7 -
Command pulse prohibited INH 8 88
Torque limit switching TL-SEL 9 89
Command frequency DIV1 C 8C
divider/multiplier switching
Internal command velocity 1 INTSPD1 E 8E
Internal command velocity 2 INTSPD2 F 8F
Internal command velocity 3 INTSPD3 10 90
Zero speed clamp ZEROSPD 11 91
Velocity command sign VC-SIGN 12 92
Torque command sign TC-SIGN 13 93
Forced alarm E-STOP 14 94
Vibration suppression 1 VS-SEL1 0A 8A
Vibration suppression 2 VS-SEL2 0B 8B

Please don’t set anything other than listed in table above.

Normally open (NO): Valid when input = ON
Normally close (NC): Valid when input = OFF
Er210 might occur if same function is allocated to different channels at the same time
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Wiring
(I:"I‘ll\} Inru Parameters

8 DI1 P04.00
9 DI2 P04.01
26 DI3 P04.02
27 D14 P04.03
28 DI5 P04.04
29 DI6 P04.05
30 DI7 P04.06
31 DI8 P04.07
32 DI9 P04.08
33 DI10 P04.09

Servo enabled (SRV-ON) has to be allocated to enabled servo driver.
Inputs related to Pr-mode:

Signal Symbol NO Malls NC
Trigger command CTRG 20 AO
Home HOME 21 A1
Forced stop STP 22 A2
Signal Symbol NO alds NC
Positive JOG PJOG 23 A3
Negative JOG NJOG 24 A4
Positive limit PL 25 A5
Negative limit NL 26 A6
Origin ORG 27 A7
Path address 0 ADDO 28 A8
Path address 1 ADD1 29 A9
Path address 2 ADD2 2A AA
Path address 3 ADD3 2B AB

Note: CTRG, HOME are edge triggered, please make sure electronic bits last 1ms or

above.
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Configurable Input Signal

Label | Servo enabled Mode
Signal | SRV-ON | Default assignment | 29(DI6) | IO circuit 3.14.3 Digital inputs
-Servo enabled (Motor ON/OFF control signal)
Label | Positive position limit Mode
Signal | POT | Default assignment | 9(DI2) | /O circuit | 3.14.3 Digital inputs
To prevent axis from travelling in positive direction
Signal valid when P05.04 is set.
If P05.04 is set to any value besides 1, POT signal invalid when axis moves in positive
direction.
Label | Negative position limit Mode
Signal | NOT Default assignment | 8(DI1) 1/O circuit 3.14.3 Digital inputs
To prevent axis from travelling in negative direction
Signal valid when P05.04 is set.
If P05.04 is set to any value besides 1, NOT signal invalid when axis moves in negative
direction.
Label | Clear deviation count Mode P |
Signal | CL | Default assignment | 30(D17) | WO circuit 3.14.3 Digital inputs
To clear position deviation counter.
Only clear once by default. Please modify on P05.17.
Label | Ciear alarm tose _ CINNCHN
Signal | A-CLR | Default assignment | 31(DI8) | IO circuit 3.14.3 Digital inputs
To clear alarm.
Only some of the alarms can be cleared.
Label | Command pulse prohibited Mode P |
Signal | INH | Default assignment | 33(DI10) | /O circuit | 3.14.3 Digital inputs
Ignore position command pulse
Please set in P05.18 when needed
When INH input is valid, position command from controller will deviate from servo driver
internal command after filtering, which might cause the loss of position info before INH
input. Please reset before making any further action requiring position management.
Label | Control mode switching Mode _
Signal | C-MODE | Default assignment | 32(DI9) | IO circuit 3.14.3 Digital inputs
When P00.01 = 3,4,5, control mode: hybrid mode, which consists of 2 control modes.
All control modes require this signal. Please set to the same logic when in position,
velocity or torque mode to prevent error from occurring. When C-MODE is valid, select
2" mode; when invalid, select 1stmode.
Please do not enter any command 10ms before and after mode switching.
Command frequency divider/multiplier
Label | switching Mode
Signal | DIV1 | Default assignment | 28(DI5) | IO circuit 3.14.3 Digital inputs
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When DIV1 is valid, frequency divider/multiplier numerator and denominator switch to 2nd
command frequency divider/multiplier numerator and denominator.

When DIV1 input is valid, position command from controller will deviate from servo driver
internal command after filtering, which might cause the loss of position info before DIV1
input. Please reset before making any further action requiring position management.

Label | Vibration suppression 1 Mode |
Signal | VS-SEL1 | Default assignment | /O circuit | 3.14.3 Digital inputs
Label | Vibration suppression 2 Mode
Signal | VS-SEL2 | Default assignment | /0 circuit | 3.14.3 Digital inputs
To switch frequency used in vibration suppression
Label | Gain switching Mode m
Signal | GAIN Default assignment | 27(D14) | IO circuit 3.14.3 Digital inputs
To switch between 15t and 2" gain
Label | Torque limit switching Mode m:
Signal | TL-SEL | Default assignment | I/O circuit 3.14.3 Digital inputs
To switch between 15t and 2" torque limit. Please refer to P05.21
Value Limit
[0] 1t torque limit P00.13
1 2" torque limitP05.22
2 TL-SEL OFF P00.13
TL-SEL ON P05.22
3~4 Reserved
5 P00.13 —»Positiye torque Ii_mi?
P05.22 —Negative torque limit
Label | Zero speed clamp Mode “
Signal | ZEROSPD | Default assignment 1/O circuit | 3.14.3 Digital inputs
To set velocity command to O
When in use, please set P03.15 # 0.
Label | Velocity command sign Mode “
Signal | VC-SIGN | Default assignment 1/O circuit | 3.14.3 Digital inputs
Sign of velocity command input in velocity control mode.
Please refer to P03.01
Label | Torque command sign Mode |
Signal | TC-SIGN | Default assignment 1/O circuit | 3.14.3 Digital inputs
Sign of torque command input in torque control mode. Please refer to P03.18
Value Direction settings
(0] Torque c?,ommand inpgt FP.ositi.veJ —Positive direction,
[ Negative | —Negative direction
1 Use TC-S_IC_%N O'N/O'FF status for tprqug dir(_ection
OFF: Positive direction ON: Negative direction
Label | Internal command velocity 1 Mode n
Signal | INTSPD1 | Default assignment | I/O circuit | 3.14.3 Digital inputs
Label | Internal command velocity 2 Mode
Signal | INTSPD2 | Default assignment | /O circuit | 3.14.3 Digital inputs
Label | Internal command velocity 3 Mode h
Signal | INTSPD3 | Default assignment | /0 circuit 3.14.3 Digital inputs
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-Connect to the right DI to control internal command velocity settings.
Value Velocity settings
0 Analog - Velocity command (SPR)
[1] Internal velocity settings 15t — 4" speed (P03.04~P03.07)
5 Internal velocity settings 15t — 3 speed (P03.04~P3.06) .
Analog velocity command (SPR)
3 Internal velocity settings 15t — 8" speed (P03.00~P03.11)
Internal
T RS Internal Internal .
Value velocity 1 command command Velocity
(INTSPD velocity 2 velocity 3 command
D (INTSPD2) (INTSPD3)
OFF OFF 18t speed
ON OFF 2" speed
1 OFF ON No effect 39 speed
ON ON 4" speed
OFF OFF 1% speed
ON OFF 2" speed
2 OFF ON No effect 3" speed
ON ON Simulated
speed
I 1st _ 4th
Similar to P03.00=1 OFF
speed
3 OFF OFF ON 5" speed
ON OFF ON 6" speed
OFF ON ON 7" speed
ON ON ON 8" speed

Please change internal command velocity as per diagram below as unexpected
axis movement might occur if 2 command velocities are changed at the same time.

[INTSPD1 INTSPD1] e [Goml I L
| INTSPD2 | oper .:?;Ri o
= Velocity " -
Velocity Robstb ‘I_J_\—|—'_\—\—L
r:nmm.and {r/min] 9
[rfmin] a - - -
P03.00=1/2 P03.00=3

in PR mode

Label | Trigger command Mode “
Signal | CTRG | Default assignment | /0 circuit | 3.14.3 Digital inputs
Select path address ID through ADDO-3, then trigger PR path motion using CTRG
Set rising edge/double edge trigger in Pr8.00.
Label | Path address 0-3 Mode “
Signal | ADDO0-3 | Default assignment | /0 circuit | 3.14.3 Digital inputs
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Wiring

10 combination trigger select path using ADDO~ADD3. Trigger mode is set in Pr8.26.
ADD3 ADD2 ADD1 ADDO Path selection
OFF OFF OFF OFF Path 0 (Non-action)
OFF OFF OFF ON Path1
OFF OFF ON OFF Path2
OFF OFF ON ON Path3
OFF ON OFF OFF Path4
OFF ON OFF ON Path5
OFF ON ON OFF Path6
OFF ON ON ON Path7
ON OFF OFF OFF Path8
ON OFF OFF ON Path9
ON OFF ON OFF Path10
ON OFF ON ON Path11
ON ON OFF OFF Path12
ON ON OFF ON Path13
ON ON ON OFF Path14
ON ON ON ON Path15
Label | rome tose LI
Signal | HOME | Default assignment I/O circuit | 3.14.3 Digital inputs
Homing trigger, homing velocity and acceleration can be set in Pr8.15-Pr8.18
Label | Forced stop Mode “
Signal | STP Default assignment /O circuit | 3.14.3 Digital inputs
Emergency stop trigger in PR motion. Deceleration can be set in Pr8.23
Label | Positive/Negative JOG Mode “
Signal | PJOG/NJOG | Default assignment | I/O circuit 3.14.3 Digital inputs
To jog manually in PR mode
Label Positive/Negative limit Mode “
| signal | PLUNL | Default assignment | /O circuit | 3.14.3 Digital inputs
PR mode positive/negative position limit
Label | Origin Mode _i_
Signal | ORG | Default assignment | /0 circuit 3.14.3 Digital inputs

Origin signal input
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3.14.7 Set DO signals
Default DO signal assignments
CN1
PIN Label Parameter Assigned signal
11 DO1+ External brake released
10 DO1- P04.10 BRK-OFF
35 DO2+
P04.11 Servo-Ready S-RDY
34 DO2-
37 DO3+
P04.12 Al ALARM
6 D03 arm ( )
+
22 EI;(C); P04.13 Positioning completed INP1
12 DO5 PO4.14 Zero speed clamp detection
ZSP
40 DO6 P04.15 Torque limit signal TLC
Control signal output settings
Value .
NO NC =lel Pl (Iim Output | Parameters
00 80 Invalid —
01 81 Alarm ALARM 11 DO1+
02 82 Servo-Ready SRDY 10 DO1- P04.10
03 83 External brake released BRK-OFF 35 DO2+
04 84 Positioning completed INP 34 DO2- P04.11
05 85 At-speed AT-SPPED 37 DO3+
06 86 Torque limit signal TLC 36 DO3- P04.12
07 87 Zero speed clamp detection ZSP 39 DO4+
08 88 Velocity coincidence V-COIN 38 DO4- P04.13
12 gg P S‘?'r vorsu?ttusrd PSORrVE)SUTT 12 P8 Foa 1
ositive limit vali -
16 96 Negative limit valid NOT-OUT pr D4l Q15
0B 8B Position command ON/OFF P-CMD
OF 8F Velocity command ON/OFF V-CMD
0D 8D Velocity limit signal V-LIMIT
14 94 Position comparison CMP-OUT
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Same signal can be assigned to multiple different outputs.
Err212 might occur if output is allocated to signals other than listed in the table above.

Outputs related to PR-mode

. Value
Signal Symbol NO NC
Command completed CMD-OK 20 A0
Path completed PR-OK 21 A1
Homing done HOME-OK 22 A2
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Configurable DO signals

Wiring

Label | Alarm Mode

Signal | ALARM | Default assignment | (D03) I/O circuit 3.14.4 Digital outputs
Signal output when driver alarm occurs

Label [ Servo Ready Mode Fm

Signal | S-RDY | Default assignment | (D02) /0 circuit 3.14.4 Digital outputs
Signal output when servo is powered on

Label | Positioning completed Mode P |

Signal | INP | Default assignment | (D04) 1/0O circuit 3.14 .4 Digital outputs
Signal output when positioning completed within set range

Label | External brake released Mode

Signal | BRK-OFF | Default assignment | (D01) | /O circuit | 3.14.4 Digital outputs
Signal valid to hold braking action

Label | Velocity reached Mode

Signal | AT-SPEED | Default assignment I/O circuit 3.14.4 Digital outputs
Velocity reached signal

Label | Torque limit signal Mode

Signal | TLC | Default assignment | (D06) 1/O circuit 3.14.4 Digital outputs
Torque limiting signal

Label | Zero speed clamp detection Mode m

Signal | ZSP | Default assignment | (D05) | /O circuit 3.14.4 Digital outputs
Zero speed clamp activation signal

Label | Velocity coincidence Mode

Signal | V-COIN | Default assignment | 1/0O circuit 3.14 .4 Digital outputs
Signal output when velocity coincides.

Label | Servo Status Mode Fm

Signal | SRV-ST | Default assignment /O circuit | 3.14.4 Digital outputs
Signal output when servo is enabled.

Label | Positive limit valid Mode

Signal | POT-OUT | Default assignment | 1/0 circuit 3.14 .4 Digital outputs

Signal output when positive position limit signal valid.
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Label | Negative limit valid

Mode

Signal | NOT-OUT |Defaultassignment |

1/0 circuit

Wiring

3.14.4 Digital outputs

Signal output when negative position limit signal valid

Label | Position command ON/OFF Mode |

Signal | P-CMD | Default assignment | I/O circuit .14.4 Digital outputs
Signal valid when position command ON

Label | Velocity command ON/OFF Mode n

Signal | V-CMD | Default assignment I/O circuit 3.14.4 Digital outputs

Signal valid when velocity command ON in velocity control mode

Label | Position comparison

Mode

Signal | CMP-OUT |Defaultassignment |

1/0 circuit

.14.4 Digital outputs

When position comparison condition is satisfied, output according to selected method:

Flip or pulse width output.

DO signals configurable only in PR mode

Label | Command completed

Mode

Signal | CMD-OK |Defaultassignment |

1/0 circuit

3.14.4 Digital outputs

PR command is delivered but axis not yet in position

Label | Path completed Mode
Signal | PR-OK | Default assignment /0 circuit 3.14 .4 Digital outputs
PR command delivered and axis in position
Label | Homing done Mode “
Signal | HOME-OK | Default assignment I/O circuit 3.14.4 Digital outputs

PR motion homing done.
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3.15 Measures against electromagnetic interference

To reduce interference, please take the following measures:

I/0 signal cable > 3m; Encoder cable > 20m

Use cable with larger diameter for grounding

(1D Grounding resistance > 100Q

(2)When there are multiple drivers connected in parallel, PE terminal of the main power
supply and ground terminal of servo drivers must be connected to copper ground bar in the
electrical cabinet and the copper ground bar needs to be connected to the metal frame of the
cabinet.

Please install a line filter on main power supply cable to prevent interference from radio
frequency.

In order to prevent malfunctions caused by electromagnetic interference, please take
following measures:

(D Install master device and line filter close to the servo driver
@ Install surge suppressor for relay and contactor
(@ Please separate signal/encoder cable from power cable with a space of at least 30cm

@ Install a line filter for the main power supply if a device with high frequency generation
such as a welding machine exists nearby

3.15.1 Grounding connection and other anti-interference wiring connections

1
| I
| |
| Contactor - 1
I Servo Drive |
I = i L1 1
/- Line L2 H I
i Filter - i w :
| P |
| |
: Encoder |

I
: CN2 G :
| I
| |
| |
: D ]

|
| 2.0mm’or |
: 3.5mm’or above above :
U e ey (10U P ]

Grounded G't‘:'a“r"d

Servo motor frame should be grounded. Please connect the PE terminal of servo motor and
servo driver and ground them together to reduce interference.
Ground both ends of the foil shield of encoder cable.

3.15.2 Using line filter

To reduce interference from main power supply cable and to prevent from affecting other
sensitive components around the servo driver, please choose a line filter based on actual
supply current. Please do be aware of the following mistake when installing a line filter.

Do not band the main power supply cable together.
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Wrong Correct

o D Contactor - Contactor
|~ N g /N L1
Q. Q

9 @ /\ Line |:> 9 @ N\ Line L2
g VN Filter | g /M filter L3
o [e]
o /Jy_ o /J7_

Separate the ground wire from the line filter and the main power supply cable.

Wrong Correct
2&~ A~ Contactor L > ~ Contactor L1
O‘? ~ | Line FE 3 ~ | Line L2
N /| Filter L3 3 | Filter L3
E— I
-
777
/77
Ground wires inside an electrical cabinet
Tttt T T Tt T T T T T
| Contactor |
_E [ Servo |
|
| ‘%_ O/—\q L L1 Ghe :
<5 Y Line L2 |
= | Filter
PN |
& O ok = L3 L |
! |
‘ |
! [
{ Servo |
| L1 drive :
! g [
' |
1 @
|
' |
! |
f |
Ground I |
| 2 ¥
| /:1|7 Shield grounding :
|
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Chapter 4 Servo driver Operation

4.1 Front Panel

Servo driver front panel consists of 5 push buttons, an 8-segments display and 5 green
LED as warning indicators. Can be used for displaying status, alarms, functions, parameters
setting and auxiliary functions.

E-DHASO1P-F

4 5

Front panel

Buttons and functions

Label Symbol | Function
Consists of 5 push buttons, an 8-segments display and 5
Display / green

LED as warning indicators

To switch between 3 modes:
1. Data monitoring mode: To monitor changes of motion data
M values

Mode 2. Parameters setting mode: To set parameters
3. Auxiliary functions mode: To operate common functions,
such as ftrial run, alarm clearing

Enter S To enter or confirm

Up A To switch between sub-menus / Increase

Down v To switch between sub-menus / Decrease

Left < To switch between values
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4.2 Panel Display and Operation
4.2.1 Panel Operation

Power on

[splay m for 1s ]

Servo driver Operation

m S Data monitoring DO]- SP
Initialization display mode DOO UE Av

M

Display monitoring data

Parameter setting PI’ ()OO 1

Select PI‘ ()OOO AV

needed

value 0095

A g
Av parameter

Parameter
value

Auxi l iary
function

Pr
M
AF InI

A%

<

AV

Trial
vl’eI Iaoc ir‘cuyn p 4 O 0

M

Flow diagram of panel operation

(1) X MY will be displayed for about 1 second after driver is powered on. Then,
automatically enters data monitoring mode and displays initial data value.
Otherwise, alarm code will be displayed if error occurs.

(2) Press M key to switch between modes.

Data monitoring mode — Parameters setting mode — Auxiliary functions mode
Alarm code will be displayed regardless of any mode if alarm occurs. Press M to switch to

other modes.

(3) Press A orV o select the type of parameters in data monitoring mode. Press

S to confirm.

(4) Press¥ to select current segment in parameters settings mode. PressAor¥
to increase/decrease the value of segment. Press S to confirm the modified

value(s) and save the parameters.
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Front Panel Locking
To prevent any misuse of the front panel, it can be locked. Limitations when locked are as
shown below.

Servo driver Operation

Mode

Limitation

Data monitoring

Not limited

Parameters setting

Parameters can only be read,

not modified.
Auxiliary functions Not limited
To lock and unlock the front panel
Front Panel EDrive

(DSet P05.35 = 1.

Lock (@Restart driver.

®Front panel is now locked.

@ Please refer to auxiliary function (D Set P05.35 = 0.
Unlock AaF Un ] @) Front panel is now

@) Front panel is now unlocked.

unlocked.

4.2.2 Data Monitoring Mode

E-DHASxxP series servo driver offers the function to monitor different types of data in data
monitoring mode. After entering this mode, press S to monitor any data that starts with [§].
Press S again to get back to data monitoring mode and M to switch to any other modes.

Data list in data monitoring mode

79

No. Label Descriptions Display | Unit _ Dt F.O !
(x = numerical value)
0 dOOUE Pos_ltpn command 400UE puls —
deviation e
— Motor actual
. .| velocit
1 d01SP | Motor velocity oI | r/min | v _ External
encoder feedback velocity
Position control . I Z
2 d02Cs command velocity o[048S] | r/min | “xxxx
Velocity control N | & »
d03Cu command velocity e[oR]®¥ | r/min | “xxxx
d04tr Actual feedback torque d04t % “Xxxx”
d05nP | Feedback pulse sum d05nP ZUIS “XXXX”
6 d06cP | Command pulse sum d06CP ZUIS “XXXX"
[ o 0
7 do7 Maximum torque during 407 / Maxitorque %
motion A@.see(’- Average load
ratio
Internal command puls | . ”
8 dO8FP position sum dO8FP e XXXX
9 d09cn | Control mode elofsledy |/ Position: Elm
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Servo driver Operation

Velocity: * ?
Torque: ¥

10 d10lo I/0O signal status d10 lojll -
11 d11Ai Analog input d11Ai \ -
12 d12Er | Alarm cause and record | sfPA= / ‘10 @eet’ Alarm code
13 d13rn Warning d13rn / ‘1s@ee Warning code
14 d14r9 Regeneration load factor | eiEIse % “Xxx”
‘ pe e — Motor
o overload %
15 d150L | Overload factor d150L % _ Driver
overload %
16 d16Jr Inertia ratio m % “Xxx”
17 d17ch | Motor not running cause | sk¥f®y | / Error code
; No. of changes in I/0 ; .
18 d18ic signals / XXX
19 [ d19 Internal use / “ 00K
20 d20Ab g)uSnlqD position command 420Ab Suls “ e
— motor encoder
. puls | single turn data
21 d21AE | Single turn encoder data | sPgF= e m _ external
encoder single turn data
22 d22rE Multiturn encoder data d22rE r “ xxxx”
23 |d23id | 485 received frame d23ic ',frf(’)‘(’)‘(
— Position
deviation
” - | [apResy — Full closed loop
24 d24PE | Position deviation CPZAE | Unit deviation (Command unit)
- Full closed loop
deviation (Encoder unit)
25 | d25PF | Motor electrical angle d25PF 2“'5 “ Xxxx”
26 d26hy | Motor mechanical angle | [o4&lg)y SUIS “ Xxxx”
27 d27 Pn | Voltage across PN d27PnilRY “ xxxx”
“d xxx Servo software”
“F xx Communication
28 d28 no | Software version / software”
“p xxx Servo power rating”
“C xx CPLD software”
29 d29AS | Internal usage LY |/ external encoder serial no.
- pee e’ — Motor encoder
No. of times of encoder communication error count
30 | d3ONS | o error REE |/ {Reeey — External
encoder communication
error count
31 d31tE | Accumulated uptime d31tE / “ xxxx”
Automatic motor “r xxx Motor no.”
32 d32Au identification d32 Uy “E xxx Servo no.”
33 d33At | Driver temperature d33At T — driver
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temperature
& 79 - MCU
temperature
34 d34 Servo status / “xxx”
35 d35 SF | Internal usage / “XXXXXX”
External encoder Z- p »
43 d43 Phase counter / XXXXXX
44 da4 External encoder_ pulse puls 0K
count per revolution e
45 d45 E.X temal encoder D45 / “XXXXXX”
direction
46 446 Position com_pared to D46 / XXX
current position

Description of data monitoring function
When using the front panel to monitor data, data is divided in low/high bit and
positive/negative.

High bit: 1°'and 2™ values on the right has two decimal points
Low bit: 1%'and 2" values on the right has no decimal point.

Positive: 1% and 2" value s onthe left has no decimal point.
Negative: 1% and 2" value s onthe left has two decimal points
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1. dOOUE Position command deviation
Shows high bit and low bit of position deviation

Position command deviation

Positive: 1% and 2" values on the left has no decimal point.
Negative: 1% and 2" values on the left has two decimal points

Press <« to switch between low and high bit
Example : Position command deviation=260885

High bit: 1% and 2™ values on the right has two decimal points
Low bit: 1% and 2™ values on the right has no decimal point.

Servo driver Operation

2. d01SP Motor velocity, d02CS Position control command velocity, d03CU Velocity control

command velocity, d04 tr Actual torque feedback

([IEWsy reflects actual current.
D01 sp

D02 Cs

control (r/min)

D03 CU

control (r/min)

D04 tr
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T 400 Motor actual velocity (r/min)

4:00 Command velocity under position
4:00 Command velocity under velocity

4 Actual torque feedback (%o)

External encoder feedback velocity
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3. d05nP Feedback pulse sum dO6CP Command pulse sum

Feedback pulse sum(Encoder feedback pulse)

005 oo 100
S I

Feedback pulse sum
Press 4« to switch between high/low bit (unit)
Example: Feedback pulse sum=2100160

High bit Low bit

Command pulse sum (Command pulse)

2
\—Command pulse sum

(unit)
Press 4 to switch between high/low bit
Example: Command pulse sum=210017

N

High bit Low bit

4. d07 Maximum torque during motion

Maximum torque during motion
S (%)
AY

5. dO8FP Internal command pulse sum

S
° \— Internal command pulse sum

(pulse)
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6. d09Cn Control mode

D09 Cn |:> Position control mode
S

Ct Spd Velocity control mode
Ct (Ol Torque control mode

7. d10lo I/O signal status
When the top half of the digital tube is lighted, the signal is valid; when the bottom half of the
digital tube is lighted, the signal is not valid. Decimal points represent I/O status, input when
lighted, output when not lighted.
m Input: From low to high bit (Right to left) DI1, DI2.... DI10. Decimal point is lighted to
represent input signals.

In the example below, DI1, DI8 and DI10 input signal is valid; DI2-DI7, DI9 input
signal is invalid.

) O U0 U0 P
‘0‘0‘.0"0.0
m Output: From low to high bit (Right to left) DO1, DOZ2....DO10. Decimal points are not

lighted to represent output signals.
In the example below, DO1 output signal is valid; DO2-DO10 output signal is invalid.

8. d11Ai Analog input

D11 Ai |j> _ 20 Analog input 1 (Unit: 0.001V)
S v

A
Analog input 2 (Unit: 0.001V)
AY

Analog input 3 (Unit: 0.001V)

3 analog inputs can be monitored through d11. Left most bar at the top: 1%t analog input; at
the middle: 2" analog input; at the bottom 3™ analog input. Points on 4™ and 5" value
means negative value.
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9. d12Er Alarm cause and historical record

01 150 """ Historical record 1

(Latest)

14 0E2 """" Historical record 14
(Oldest)

PressA ¥ to check error historical
record up to 14 records.

Please refer to the alarm list table in chapter 9 for alarms that can be recorded.

10. d14rg Regenerative load factor d150L Overload factor
Regenerative load factor (Er120 might occur, if the value increases indefinitely)

D1 irg [ 50
> I

Load factor in
regenerative resistance
circuit [%]

Overload factor (Er100 might occur, if d increases indefinitely
Er101 might occur, if L increases indefinitely)

IEA EE
S

VA_I_—

L 50
-

Motor load ratio

Driver load ratio

11. d16Vr Inertia ratio

o ovr [N 250
S
b

Use auxiliary function GKNJK&I® or EDrive to measure the inertia ratio. The result will be
shown on |[LJ}%5. hold M to write the value in P00.04.
12. d17Ch Motor not running cause

o

Actual inertia ratio during
motion [%]

Error code of motor
not running
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“d17Ch” Motor No Running Cause - Codes & Descriptions

Display Code Description Content
CP 0 Normal
CP 1 DC bus undervoltage ggsck if DC bus voltage is too low on
. Servo-ON input (SRV-ON) is not
CP 2 No SRV-ON signal connected to COM-
P05.04 = 0, POT is in open circuit,
. : velocity command is in positive direction
cP 2 RT/NOT input valid NOT is in open circuit, velocity command
is in negative direction
CP 4 Driver alarm /
CP 5 Relay not clicked Check input voltage
Pulse input prohibited _
CP 6 (INH) P05.18=0
CP 7 E(\ilsmon Ly NI/ ES No command or too low
. P05.17=0, deviation counter connected
CP 8 CL valid 0 COM-
CP 9 Zero speed clamp valid 5;2':5 =1, Zero speed clamp input is

3. d21AE Single turn encoder data d22rE Multiturn encoder data

Example: Single turn
D21 AE [> A10748 4 m encoder data = 8410748
Press « to switch
Single turn encoder

between high/low bit
data - high bit

Single turn encoder
data - low bit

ress A ¥ to switch between external and motor encoder.
A motor, F:external

For 23-bit encoder, single turn encoder data = 0~8388607. Each value corresponds to
certain position in a single revolution of the rotor, clockwise motion as negative,
counterclockwise motion as positive. When counterclockwise single turn data > 8388607,
multiturn data +1, clockwise single turn data < 0, multiturn data -1.

Example: Motor starts from
D22 rE [> e 0 and turns clockwise for 2
revolutions
Multiturn data -2

Multiturn encoder data

Multiturn encoder data range: -32768~+32767, As no. of revolution goes over range, 32767
will jump to -32768, -32767(counter clockwise); -32768 will jump to 32767, 32766 (clockwise)

14. d23id 485 received frame
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N

; 485 correct received

frame rates

; 485 wrong received

frame rates
15. d24PE Position deviation
Example: Position

[> 4 n deviation = 810748
® 3 4 Press <« to switch L

between high/low bit Single turn encoder

Single turn encoder data - high bit
data - low bit

Press A ¥ to switch between external and motor encoder.
A :motor, F:Full closed loop (command unit) , H: Full closed loop (encoder unit)

15. d27Pn DC bus voltage

EE3 B

; DC bus voltage across PN
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16. d28no Software version

[:> d 024 (Sng\:;) firmware version
S AY
C OOO ....CPLD Version

AV

.....Communication software
F O 1 3 version

AY

P 400 ....Servo drive power rating

17. d31tE Accumulated operation time
D31 tEMY 1256
° r

Accumulated uptime (hour)

Press d to switch between high/low bit

Low bit 1 2 5 6 <_>“Highbit

18. d34 Servo driver status display
Driver status: 402 state machine, EtherCAT communication, running mode, running

_( _( ) I
Communication status N -_— - - -_—
Always On: EtherCAT ' |. . |. ' ' l '
communication successful
Blinking: Data
transfering
402 State Machine
OFF (1: Top tube on)
Ready (2: Mid tube on) Running mode
ON(3: Top, Mid, Bottom tube (1/3/4/6/8/9/A
on) Other no supported)
i +  Enabl
Operation( () nab e%hherCAT Communication Status | Running mode
Emergency stop (Side tubes on) 0 OFF )
Other status (-) 1 Init I N : Rotation
2 Pre-Op St: stop
4 Safe—0Op
8 Op
- Others
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Display setting at power on

m Default setting for initialization display settings at power on is , if any other display is
required, please set on P05.28.
Please refer to P05.28 for any display content required on the front panel during initialization

Label LED initial status Valid mode(s) |EICHERE
P05.28 Range 0~35 Unit — Default 1
' Byte length | 16bit Attribute | RIW 485 address 0x0539
Valid Immediate

To set content display on front panel of the servo driver at servo driver power on.

Value | Status Value | Status Value | Status
0 Pos_lthn 14 Regenerative load o8 Software version
deviation rate
1 Motor speed 15 Overload rate 29 Internal usage
Position Encoder
2 command 16 Inertia load ratio 30 communication
deviation failure counts
Velocity control Cause(s) of non- Accumulated
3 17 [ 31 ;
command rotation uptime
4 el T b 18 No. of I/0O changes | 32 Internal usage
torque
5 Feedback pulse 19 Internal usage 33 Driver
sum temperature
6 Command pulse 20 Absolute encoder 34 Servo status
sum data
7 Max. torque 21 Egtca ety slhgle wm 35 Internal usage
Position .
8 command 29 Encoder multiturn 43 External encoder
f data Z-phase count
requency
External encoder
9 Control mode 23 485 receive frame | 44 feedback pulse
per revolution
10 /O status 24 Enc_oqer position 45 E_xterpal encoder
deviation direction
11 Analogue input 25 Internal usage 46 Current_ posmop
comparison point
12 A_Iarm el 26 Internal usage
history record
13 Warning ID 27 PN Voltage

4.2.3 Abnormal Alarm

When a driver error occurs, the front panel will automatically switch to abnormal alarm
display mode, showing the corresponding error code.
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B If the panel does not display anything, first check whether the main power supply voltage
is faulty. If the power supply is within the correct range, the issue may be with the servo
driver itself. Please consult MISUMI support staff.

B For clearable alarms, you can use the alarm reset function in the auxiliary menu to clear
the alarm. For non-clearable alarms, you must resolve the root cause and then power cycle
the system to clear the alarm.

B The servo stop method depends on the type of fault. Faults are categorized into Type 1
and Type 2, and the corresponding stop method is configured via parameter P05.10.
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4.3 Parameters saving

Save using driver’s front panel

D00 UE
: Increase/decrease value
using A V¥, press S to select
PR O OOO E\; the parameters to be

modified
Select value using <

After modifying the selected parameter to desired values, press S to confirm and save the

changes. If the parameter is modified but user does not want to save the changes, press M
to exit without saving. Some parameter modifications will only take effect after the driver is

restarted.
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4.4 Auxiliary function

IelsNeJo s I Parameters settings
mode

—| Auxiliary functions I—

Press ¥ A to select

AF VOg Trial run

gI

Reset to factory
default

=
o

Inl

JA\=E B/s|M Front panel unlock

AF ACL Clear alarm

AF HEC

Al1 zero drift
AF  of1 correction

Al2 zero drift
AF of2 BCUEs

(Do not use)

i\= 0f3 Al3 zero drift

correction

AF Enc Motor angle correction

JA\=H (Bl One click auto tuning

NS C{N Inertia measuring

AN RN Software reset

After selecting the desired
function, press S to confirm

|

Operation

UnlL -

ACL -

HEC -

<
o
«Q

of1

of2 -

of3 -

Enc

[

0 —
c

Trial run

Reset to factory
default

Front panel unlock

Clear alarm

Al1 zero drift
correction

Al2 zero drift
correction
(Do not use)

Al3 zero drift
correction

Motor angle correction

One click auto tuning

Inertia measuring

Software reset

S

Servo driver Operation

' M

Data monitoring mode |

9

N
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AF Vog Trial run

Servo driver Operation

e Please disable servo driver before performing any trial run.
e Please don’t modify gain related parameters during trial run to prevent any occurrence

of mechanical vibrations.

e  Only use trial run when P00.01 setto 0, 1, 6.
e Please check P06.04 (JOG velocity) and P06.25 (JOG acceleration) before running.
[ ]

Press S to exit trial run.

Auxiliary functions

ma|

Pré6.04

Initialization

Press € to enable driver.
Sr Uon will be displayed.

CCWA

Operation

Error

If driver is
enabled before <
VoW is pressed, error

;

When Sr Uon is displayed, press AY to move
motor in CW or CCW direction.

Hold A ¥ to move motor at velocity set in

might occur.

AF Inl Reset to factory default

To reset parameters settings to factory default. Can be used to reset parameters using
auxiliary function on front panel or using object dictionary.

—| Auxiliary function |—
AF Vog

Press A to look for AFinl

Reset to factory s
AF Inl default

Hold A to reset.
Ar AOE is displayed once completed.

when holding A,

If driver is enabled
A Error
might occur

.
Operation

Initialization
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AF unL Front panel unlock

Auxiliary Operation
Front panel o )
AF unL unlock Initialization
S

FinSh is displayed after press A
once. Front panel unlocked

FinSh

AF ACL Clear alarm

Alarm can be cleared using this auxiliary function but before that, the error needs to be
solved and driver needs to be restarted.

Auxiliary function Operation
AF AGL Clear alarm ACL il nitialization
S

Press A once.
FinSh is displayed once completed.

For alarms that can be cleared using this function, please refer to table in Chapter 9.

AF of1 - AF of3 Analog input Al1-3 zero drift correction
Auto adjustment of analog input zero drift settings

Analog input Parameter (Zero drift settings)
All P04.22
Al2 P04.25
Al3 P04.28
Auxiliary function Operation

AF of1 ﬁl:riii?o:rif s of1 el 'nitialization

Press A once to start correct(displays StArt)
FinSh is displayed once completed.

StAr‘t Start correction

F i nSh Comp leted
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AF Enc Motor angle correction

Auxiliary function

Motor angle
AF Enc correction
S

Operation

Initialization

Press A once to start correct(displays StArt)
FinSh is displayed once completed.

S-tAr-t Start correction

F | nSh Comp leted

AF_GL Inertia measuring
Please make sure: 1. Velocity < 300RPM, average velocity duration < 50ms

2. Acceleration/Deceleration time < 500ms
Press S to exit and disable the driver once completed.

Operation

Auxi liary function

Inerti
AF_GL m::;u:'?ng E Initialization

Press € to start inertia measuring.

SrUon will be displayed.

Error
If driver is
enabled before <
is pressed, error
CCWA vow might occur.

¢ Hold A or ¥ to
P 400 move motor in
CW/CCW direction
to measure
inertia.
G 200

G xxx will be displayed on completed. xxx
is the inertia value from the measurement.
Hold M to save the value to PrQ 04
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AF rSt Software reset

Software reset is used mainly on parameters modification that takes effect only after driver

restarts.

Auxiliary function

Soft
AF rSt |l

Reset completed

AF_tun One click auto tuning

One click auto tuning can be applied by operating the front panel. Set simple movement

0

Servo driver Operation

peration

Initialization
S

Hold A StArt will be displayed to

start reseting

stArt Start to reset

LED displayed will be off for 3s and back to
initialization page once completed.

range and movement range has to be more than 0.5 motor revolution.

Auxi liary function

One click
Auto tunin

H

.
Operation

Initialization

Press € to enter one click auto tuning.

srUon will be displayed.
Error

If driveris enabled
before dis pressed,
error might occur

CCWA VCW
When SrUon is
displayed, hold
AY to perform CCW/CW
motion for a suitable
movement range.

Position will be
showed after motion
stops.

After setting movement range,

Hold 8 hold § to start tuning.

.

Shows tuning progress in %.
Tuning done at 100. Hold M to
save the parameter. |f user does

-+
(8]

not want to save, hold 4 to get
back to SrUon

Hold M

.

FinSh will be displayed
after saving completed.

-
>

2]
>

Press € to get back to SrUon.

Press € again to get back to
initialization page
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4.5 Front panel warning indicator

E-DHASO1P-F

Warning indicator light status

1. Servo powered on but disabled: All 5 LEDs off
2. Servo powered on and enabled: All 5 LEDs lighted in cycles.

Servo driver Operation

Warning
Indicator Light

3. Warning status: All 5 LEDs lit in accordance to assigned signals. Please refer to the table

below.
Warning indicator Parameter Assignment
LED 1 P04.74
Set value | Signal
LED 2 P04.75 [0] Null
1 Negative limit switch
LED 3 P04.76 2 Battery low voltage
3 Overload
4 Torque limit
LED 4 P04.77 5 Positive limit switch
LED 5 P04.78
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4.6 Get Started with Driver Operation
4.6.1 Checklist before operation

No. | Description

Power supply

1 The voltage of main and control circuit power supply is within rated values.
2 Power supply polarity is rightly connected.

Wiring

Power supply input is rightly connected.

Driver’s power output UVW matches UVW terminals on the main circuit.
No short circuit of driver’s input and output UVW terminals.

Signal cables are correctly and well connected.

Drivers and motors are connected to ground

All cables under stress within recommended range.

No foreign conductive objects inside/outside the driver.

echanical

Driver and external holding brake are not place near combustibles.
Installations of driver, motor and axis is fastened.

Movement of motors and mechanical axes are not obstructed.

w|N |2 |Z|N[o|o|s|w|Nv| =

4.6.2 Power On

Connect 220V power supply into main power supply R, S, T terminals and 220V power
supply into control circuit power supply L1C, L2C. After power on, light indicator will light up
and front panel will display rEAdY, then LED initial status will be displayed. Driver is ready
for operation if no alarm occurs.

4.6.3 Trial Run

Servo driver must be disabled before performing trial run. For safety precautions, please
JOG under minimal velocity.

Related Parameters

No. | Parameters | Label Set value Unit

1 P00.01 Control mode settings 0. 1. 6 /

2 P06.04 JOG trial run command velocity | User defined | r/min

3 P06.25 Trial run acc-/deceleration time | User defined | ms/1000rpm

Please make sure the mechanical axis is within the range of motion and travelled
distance should not be too long to avoid collision.

Set optimal velocity and acceleration for trial run (not too high!)

Do not modify any gain related parameters during motion to avoid vibration.

Please refer to “Section 4.6.5 Front Panel Trial Run” for detailed explanations on how to
perform trial run using front panel operation. Or refer to EDrive user manual for details guide
on how to perform trial run using EDrive.
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4.6.4 Debugging Software

Our company provides free download and usage of the debugging software MISUMI EDrive
via our website. When used with a debugging cable, one end connects to a PC and the other
to the Type-C port of the servo driver, enabling communication between the PC and the
servo driver.

Main Functions of MISUMI EDrive

99

System Monitoring: Monitor the servo driver's operating status, alarms, and
capture/save real-time operation data.

Key modules include:

Oscilloscope function

Alarm display

Status monitoring (corresponds to front panel motion data monitoring)
Oscilloscope: Supports single/multi-frame high-precision sampling, overlapping
waveforms, analog and digital channels, and dual cursors for waveform analysis.
Auto Tuning: Automatically adjusts gain parameters based on simple operating
condition settings.

Parameter Management: Read and download all parameters from P00 to P09, load
previously saved parameter files, modify and write parameters to the driver, save to
EEPROM, and restore factory settings.

IO Configuration: Configure or monitor 10 signals via the 10 settings interface, with
support for forced IO input/output.

Trial Run (JOG): Perform simple forward/reverse motor movements. Supports
position and speed test runs.

Inertia Identification: Identify load inertia through a series of actions and write the
actual inertia ratio to P00.04 via parameter management.

Mechanical Characteristic Analysis: Analyse the system'’s resonance frequency and
apply notch filters for improvement.

Gain Adjustment: Adjust servo rigidity level and tuning method. In manual mode,
individual parameters can be modified. In standard/real-time mode, predefined rigidity
tables are used, and individual parameters cannot be changed.

PR Motion Function: Plan up to 16 segments of single-axis motion, including homing,
path movement, limit, and emergency stop functions.

Position Comparison: Configure up to 42 position comparison points.

Black Box: Read and analyse servo black box data using the debugging software.

Supports USB-powered connection to the driver, allowing parameter modification via
MISUMI EDrive without external power.

Recommended to use a Windows 10 PC.

Serial port driver vendors no longer support Windows 7, which may cause
disconnection after power cycling the driver.

If using Windows 7, you may need to replug the debugging cable to reconnect.
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4.6.5 Front Panel Trial Run

JOG Test Run (Jogging Control) Operation Procedure
Set all parameters related to jogging control.

1)

a b wWwN
~— — ~— ~—

After successfully writing the parameters, power off and restart the driver.

Ensure the driver is in a disabled state to enter JOG control mode.

Enter the “AF Jog” submenu under Auxiliary Functions Mode.

Press the SET key once — the display should show “Jog -".

Press 4 key once — if there are no issues, the display should show “SrUon”. If “Error”
appears, press the A key again — it should then show “SrUon”. If it still shows “Error”,
switch to the “d17Ch” submenu under Data Monitoring Mode to check why the motor is
not rotating. Troubleshoot the issue and retry.

In Position JOG Mode, once “SrUon” is displayed, hold the A key to increase motor
speed up to the maximum set in P06.04, and the motor will run forward continuously.
Release the A key to decelerate and stop — the display should return to “SrUon”. Hold
the ¥ arrow key to run the motor in reverse at increasing speed up to P06.04. Release
the V¥ key to decelerate and stop — the display should return to “SrUon”. If the motor
does not rotate, check the “d17Ch” submenu in Data Monitoring Mode to identify the
issue and retry after resolving it.

During the JOG test run, press the SET key to exit JOG control mode.
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4.6.6 Trial Run Using Debugging Software

Use the MISUMI EDrive debugging software to perform test runs on the servo driver and
motor.
Debugging Software Trial Run Procedure
1) Wiring Check:
e Confirm correct wiring for power input and motor output.
e Use a Type-C cable to connect the servo driver to the PC for communication.
2) Confirm Power Supply Voltage, ensure it is within the rated range.
3) After establishing communication between the PC and the driver, open the test run
function in MISUMI EDrive. The test run interface will appear.

4 Position Trial Run X

Mode Selection To-and-fro .
Servo Enable| |
Step 1: JOG motion range |
Positioning Teach start and end point
Teach JOG velocity 30 rpm
Teach acceleration 200 ms/1000rpm
time
Current
0.0000 r
Position 1 Position Position 2
0 r
0 r 0 r

Calculated inertia ratio 250
Step 2: Position JOG
Motor overload rate 0

JOG trial run velocity 30 rpm

command Motor speed 0

P06.25 Acceleration of 200 ms/1000rpm

trial running

JOG trial run torque 350 % Positive limit

command )

No. of trial run cycles 5 (0 = Infinite cycle) Negative limit
Torque limit

Trial run waiting time 300 ms 9

B

4) Set to Reciprocating Motion Mode, choose positioning start/end point operation mode.
After clicking Enable, the red OFF will turn green ON. Set the teaching motion attributes
— avoid high speeds to prevent collisions. Use the forward/reverse motion buttons to
teach and set the desired start and end points.

5) STEP-2: Configure JOG motion attributes. Execute the set motion within the taught
range. Set the number of repetitions for reciprocating motion based on the planned path.

6) During operation, use the monitoring panel on the right to view: Estimated inertia, Motor
speed, Motor load rate and Limit status indicators.
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Chapter 5 Parameter

5.1 Parameters list

Classification code

Valid mode:

P: Valid in position control mode
S: Valid in velocity control mode
T: Valid in torque control mode
PR: Valid in PR control mode

Activation:

“O” — Restart driver for parameter changes to be valid
“—” — Valid immediately

“A” —Valid when axis stops

“@”- Valid after re-enabling

[Class 0] Basic settings

Parameter

Activ Valid mode | Communication mode
Code Label Default aton | P | S | T | Byte | Op. A‘:jsdsr_
P00.00 | Model-following bandwidth 1 A O | — | — | 16bit | R/W | 0x0001
P00.01 | Control Mode Settings 0 (0] O | O | O | 16bit | R/W | 0x0003
P00.02 | Real time Auto Gain Adjusting 0x1 — O | O | O | 16bit | R/W | 0x0005
P00.03 | Real time auto stiffness adjusting 11 — O | O | O | 16bit | RA'W | 0x0007
P00.04 | Inertia ratio 250 — O | O | O | 16bit | R/W | 0x0009
P00.05 | Command pulse input selection o O | — | — | 16bit | R/'W | 0x000B
P00.06 | Command pulse polarity inversion (o) O |— | — | 16bit | R/'W | 0x000D
P00.07 | Command pulse input mode 3 o O | — | — | 16bit | R/'W | OxO00F
P00.08 | 1t command pulse count per revolution 10000 (o) O | — | — | 32bit | RIW 8?881?

<t L L

P00.09 :]urﬁ(;r;r:;arnd frequency divider/multiplier 1 e ol—|— 3obit | RIW 8§881§
P00.10 ;:::nr:r::aatgcrj frequency divider/multiplier 1 o AR 32bit | RIW 8§881451
P00.11 | Encoder output pulse count per revolution 2500 o O| O | O | 16bit | R/'W | 0x0017
P00.12 | Pulse output logic inversion 0 o O | O | O | 16bit | R/'W | 0x0019
P00.13 | 18! Torque Limit 350 — O | O | O | 16bit | R/W | 0x001B
P00.14 | Excessive position deviation 30 — O |— | — | 16bit | R/'W | 0x001D
P00.15 | Absolute Encoder settings 0 (o) O | O | O | 16bit | R'W | Ox001F
P00.16 | Regenerative resistance 100 — O | O | O | 16bit | R/'W | 0x0021
P00.17 | Regenerative resistor power rating 50 — O | O | O | 16bit | RA'W | 0x0023
P00.22 | PR and P/S/T switching 0 — O | O | O | 16bit | R/W | 0x002D
P00.25 | Auxiliary function 0 — O | O | O | 16bit | R/W | 0x0033
P00.26 | Simulated I/O 0 — O | O | O | 16bit | R/W | 0x0035
P00.30 | Encoder feedback mode 0 — O | O | O | 16bit | RA'W | 0x0037
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Parameter

Activ Valid mode | Communication mode
Code Label Default - 485
ation | P | S | T | Byte | Op. Addr.
P00.31 | External encoder type 0 o O | O | O | 16bit | R/'W | 0x0039
P00.32 | External encoder direction 0 o O | O | O | 16bit | R/'W | 0x003B
P00.33 | Excessive hybrid deviation 16000 (o) (o) 16bit | R/'W | 0x0043
P00.34 | Clear excess hybrid control deviation 0 o o 16bit | R/W | 0x0045
P00.35 External encoder frequency divider 0 o ol ol ol 16vit | RW | 0x0047
numerator
p00.36 | External encoder frequency divider 10000 | 0 | 0| 0| 0| 16bit | RW | 0x0049
denominator
P00.37 Externgl encoder feedback pulse count per 0 o ol ol o/l 16bit | RW | 0x004B
revolution
P00.38 | Z-signal pulse input source 0 — O | O | O | 16bit | R/'W | 0x004D
. . | RI'W | 0x0050
P00.40 | Mapping parameter 1 0x0 — O | O | O | 32hit * 0x0051
. . | RIW | 0x0052
P00.41 | Mapping parameter 2 0x0 — O | O | O | 32hbit * 0x0053
. . | RIW | 0x0054
P00.42 | Mapping parameter 3 0x0 — O | O | O | 32hbit * 0x0055
. .| RIW | 0x0056
P00.43 | Mapping parameter 4 0x0 — O | O | O | 32hit * 0x0057
. . | RIW | 0x0058
P00.44 | Mapping parameter 5 0x0 — O | O | O | 32hit * 0x0059
. .| RIW | 0x005A
P00.45 | Mapping parameter 6 0x0 — O | O | O | 32hit * 0x005b
. . | RIW | 0x005C
P00.46 | Mapping parameter 7 0x0 — O | O | O | 32hit * 0x005d
. . | RIW | 0x005E
P00.47 | Mapping parameter 8 0x0 — O | O | O | 32hit * OXO05F
. - 0x0049 . 0x0064
P00.50 | Mapping parameter 1 indicator 0049 — O | O | O | 32hit | RIW 0x0065
. - 0x0049 ] 0x0066
P00.51 | Mapping parameter 2 indicator 0049 — O | O | O | 32hit | RIW 0x0067
. - 0x0049 . 0x0068
P00.52 | Mapping parameter 3 indicator 0049 — O | O | O | 32hit | RIW 0x0069
. - 0x0049 ] 0x006A
P00.53 | Mapping parameter 4 indicator 0049 — O | O | O | 32hit | RIW 0x006B
. - 0x0049 . 0x006C
P00.54 | Mapping parameter 5 indicator 0049 — O | O | O | 32phit | RIW 0x006D
. - 0x0049 ; 0x006E
P00.55 | Mapping parameter 6 indicator 0049 — O | O | O | 32hit | RIW OX007F
. - 0x0049 . 0x0070
P00.56 | Mapping parameter 7 indicator 0049 — O | O | O | 32hit | RIW 0x0071
. - 0x0049 , 0x0072
P00.57 | Mapping parameter 8 indicator 0049 — O | O | O | 32hit | RIW 0x0073
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[Class 1] Gain adjustment

Parameter

Activ

Valid mode

Communication mode

Code Label Default aton | P | S | T | Byte | Op. pijsdsr,
P01.00 18t position loop gain 320 — O |— | — | 16bit | R'W | 0x0101
P01.01 1st velocity loop gain 180 — O | O | O | 16bit | R'W | 0x0103
P01.02 1st Integral Time Constant of Velocity Loop 310 — O | O | O | 16bit | R'W | 0x0105
P01.03 18t velocity detection filter 15 — O | O | O | 16bit | R'W | 0x0107
P01.04 18t Torque Filter Time Constant 126 — O | O | O | 16bit | R'W | 0x0109
P01.05 | 2" Position Loop Gain 380 — O |— | — | 16bit | R'W | 0x010B
P01.06 | 2" velocity loop gain 180 — O | O | O | 16bit | R'W | 0x010D
P01.07 | 2" Integral Time Constant of Velocity Loop | 10000 — O | O| O | 16bit | R'W | 0x010F
P01.08 | 2" velocity detection filter 15 — O | O| O | 16bit | R'W | 0x0111
P01.09 | 2" Torque Filter Time Constant 126 — O | O | O | 16bit | R'W | 0x0113
P01.10 | Velocity feed forward gain 300 — | O | —| —| 16bit | R'W | 0x0115
P01.11 Velocity feed forward filter time constant 50 — O |— | — | 16bit | R'W | 0x0117
P01.12 | Torque feed forward gain 0 — O | O | — | 16bit | R'W | 0x0119
P01.13 | Torque feed forward filter time constant 0 — O | O | — | 16bit | R'W | Ox011B
P01.15 | Position control gain switching mode 0 — O |— | — | 16bit | R'W | Ox011F
P01.17 | Position control gain switching level 50 — O |— | — | 16bit | R'W | 0x0123
P01.18 | Hysteresis at position control switching 33 — O |— | — | 16bit | R'W | 0x0125
P01.19 | Position control switching time 33 — O |— | — | 16bit | R'W | 0x0127
P01.35 | Position command pulse filter time 8 o O |— | — | 16bit | R'W | 0x0147
P01.36 | External ABZ encoder filter time 3 o O | — | — | 16bit | R'W | 0x0149
P01.39 | Special function register 2 0 — O | O| O | 16bit | R'W | O0x014F
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Parameter

[Class 2] Vibration Suppression
Activ Valid mode | Communication mode
Code Label Default o 485
ation | P | S | T | Byte | Op. Addr.
P02.00 | Adaptive filtering mode settings 0 — O | O | — | 16bit | R'W | 0x0201
P02.01 1st notch frequency 4000 — O | O | O | 16bit | R/'W | 0x0203
P02.02 | 15! notch width 4 — O | O| O | 16bit | RIW | 0x0205
P02.03 | 15t notch depth 0 — O | O| O | 16bit | RIW | 0x0207
P02.04 | 2" notch frequency 4000 — O | O | O | 16bit | R/'W | 0x0209
P02.05 | 2" notch width 4 — O | O | O | 16bit | R/'W | 0x020B
P02.06 | 2" notch depth 0 — O | O | O | 16bit | R/'W | 0x020D
P02.07 | 3 notch frequency 4000 — O | O | O | 16bit | R/W | Ox020F
P02.08 | 3 notch width 4 — O | O | O | 16bit | R/IW | 0x0211
P02.09 | 3™ notch depth 0 — O | O| O | 16bit | RI'W | 0x0213
P02.14 18t damping frequency 0 — O | — | — [ 16bit | R'W | 0x021D
P02.16 | 2" damping frequency 0 — O | — | — | 16bit | R'W | 0x0221
P02.22 Position command smoothing filter 0 A O | — | — | 16bit | R'W | 0x022D
P02.23 Position command FIR filter 0 A O | — | — | 16bit | R/'W | 0x022F
P02.48 | Adjustment mode 0 — O | O| O | 16bit | RIW | 0x0261
P02.50 | MFC type 0 ° O | — | — | 16bit | RIW | 0x0265
Velocity feedforward compensation .
P02.51 | coefficient 0 — | 9| [ — | Yebit | RW ] 0x0267
Torque feedforward compensation .
P02.52 | coefficient 0 — O | O|— | 16bit | RA'W | 0x0269
P02.53 Dynamic friction compensation coefficient 0 — O | O | O | 16bit | R'W | 0x026B
P02.54 | Overshoot time coefficient 0 — O | O | O | 16bit | R/'W | 0x026D
P02.55 | Overshoot suppression gain 0 — O | O | O | 16bit | R/'W | 0x026F
[Class 3] Velocity / Torque Control
Activ Valid mode | Communication mode
Code Label Default A 485
ation | P | S | T | Byte | Op. Addr.
P03.00 | Velocity internal/external switching 1 _ — |l o | =1 16bit | R’'W | 0x0301
P03.01 Veloci.ty command rotational direction 0 _ — 1ol =1 16pit | RW | 0x0303
selection
P03.02 | Velocity command input gain 500 — — | O | O | 16bit | R/W | 0x0305
P03.03 | Velocity command input inversion 0 — — | O | — | 16bit | R/W | 0x0307
P03.04 1st speed of velocity setting 0 — — | O | — | 16bit | R/W | 0x0309
P03.05 | 2nd speed of velocity setting 0 — — | O | — | 16bit | R/'W | 0x030B
P03.06 | 3rd speed of velocity setting 0 — — | O | — | 16bit | R/W | 0x030D
P03.07 | 4th speed of velocity setting 0 — — | O | — | 16bit | R/W | 0x030F
P03.08 | 5th speed of velocity setting 0 — — | O | — | 16bit | R'W | 0x0311
P03.09 | 6th speed of velocity setting 0 — — | O | — | 16bit | R/W | 0x0313
P03.10 | 7th speed of velocity setting 0 — — | O | — | 16bit | R/W | 0x0315
P03.11 8th speed of velocity setting 0 — — | O | — | 16bit | R’'W | 0x0317
P03.12 | Acceleration time settings 100 — — | O | — | 16bit | R/W | 0x0319
P03.13 | Deceleration time settings 100 — — | O | — | 16bit | R/'W | 0x031B
P03.14 | Sigmoid acceleration/deceleration settings 0 (0] — | O | — | 16bit | R'W | 0x031D
P03.15 | Zero speed clamp function selection 0 — — | O | — | 16bit | R/'W | Ox031F
P03.16 | Zero speed clamp level 30 — — | O | — | 16bit | R'W | 0x0321
P03.17 | Torque internal/external switching 0 — — | —]0 16bit | R/'W | 0x0323
P03.18 | Torque command direction selection 0 — — | — | O | 16bit | R’'W | 0x0325
P03.19 | Torque command input gain 30 — — | — | O | 16bit | R’'W | 0x0327
P03.20 | Torque command input inversion 0 — — | — | O | 16bit | R/W | 0x0329
P03.21 Velocity limit in torque mode 0 — — | — | O | 16bit | R/'W | 0x032B
P03.22 | Torque command 0 — O | O | O | 16bit | RI'W | 0x032D
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Activ Valid mode | Communication mode
Code Label Default - 485
ation | P ([ S | T | Byte | Op. Addr.
P03.23 | Zero speed delay time in velocity mode 0 — — | O | — | 16bit | R/'W | Ox032F
P03.24 | Maximum motor rotational speed 0 — O | O | O | 16bit | RA'W | 0x0331
P03.29 | Analog 1 clamping voltage 0 — — | — | O | 16bit | R'W | 0x033B
P03.30 | Analog 3 clamping voltage 0 — — | — | O | 16bit | R'W | 0x033D
[Class 4] I/O Monitoring Settings
Activ Valid mode | Communication mode
Code Label Default - 485
ation | P | S | T | Byte | Op. Addr.
P04.00 | Input selection DI1 0x3 — O | O | O | 16bit | RAW | 0x0401
P04.01 Input selection DI2 0x1 — O | O | O | 16bit | R/W | 0x0403
P04.02 Input selection DI3 0x2 — O | O | O | 16bit | RAW | 0x0405
P04.03 | Input selection DI4 0x6 — O | O | O | 16bit | R/W | 0x0407
P04.04 | Input selection DI5 0xC — O | O | O | 16bit | RAW | 0x0409
P04.05 | Input selection DI6 0x7 — O | O | O | 16hit | RAW | 0x040B
P04.06 | Input selection DI7 0x4 — O | O | O | 16bit | RA'W | 0x040D
P04.07 | Input selection DI8 0x5 — O | O | O | 16bit | R/W | 0x040F
P04.08 | Input selection DI9 0x8 — O | O | O | 16bit | R'W | 0x0411
P04.09 | Input selection DI10 0x0 — O | O | O | 16bit | R/W | 0x0413
P04.10 | Output selection DO1 0x3 — O | O | O | 16bit | R'W | 0x0415
P04.11 Output selection DO2 0x2 — O | O | O | 16bit | RAW | 0x0417
P04.12 | Output selection DO3 0x1 — O | O | O | 16bit | RAW | 0x0419
P04.13 | Output selection DO4 0x4 — O | O | O | 16bit | R/W | 0x041B
P04.14 | Output selection DO5 0x7 — O | O | O | 16bit | R'W | 0x041D
P04.15 | Output selection DO6 0x6 — O | O | O | 16bit | R'W | 0x041F
P04.22 | Analog input 1(Al-1) Zero drift settings 0 — — | O | O | 16bit | R'W | 0x042D
P04.23 | Analog input 1(Al-1) filter 0 — — | O | O | 16bit | RIW | 0x042F
P04.24 | Analog input 1(Al-1) overvoltage settings 0 — — | O | O | 16bit | R'W | 0x0431
P04.25 | Analog input 2(Al-2) Zero drift settings 0 — — | O | O | 16bit | R/W | 0x0439
P04.26 | Analog input 2(Al-2) filter 0 — — | O | O | 16bit | R/W | 0x043B
P04.27 | Analog input 2(Al-2) overvoltage settings 0 — — | — | O | 16bit | R/'W | 0x043D
P04.28 | Analog input 3(Al-3) Zero drift settings 20 — O | — | — | 16bit | RIW | 0x043F
P04.29 | Analog input 3(Al-3) filter 1 — O | — | — | 16bit | RIW | 0x0441
P04.30 | Analog input 3(Al-3) overvoltage settings 0 — O | — | — | 16bit | RIW | 0x0443
P04.31 Positioning complete range 50 — O | O | O | 16bit | RIW | 0x0445
P04.32 Positioning complete output setting 50 — — | O | — | 16bit | R/W | 0x0447
P04.33 | INP positioning delay time 1000 — — | O | — | 16bit | R/W | 0x0449
P04.34 | Zero speed 150 — O | O | O | 16bit | R/W | 0x044B
P04.35 | Velocity coincidence range 0 — O | O | O | 16bit | RAW | 0x044D
P04.36 | Arrival velocity 30 — O | O | O | 16bit | R/W | 0x044F
P04.37 | Motor Power-off Delay Time 150 — O | O | O | 16bit | R/'W | 0x044B
P04.43 | Emergency stop function 0 — O | O | O | 16bit | RW | 0x0457
P04.64 | AO1 output 0 — O | O | O | 16bit | R/W | 0x0481
P04.65 | AO1 signal 0x4 — O | O | O | 16bit | R/W | 0x0483
P04.66 | AO1 amplification 100 — O | O | O | 16bit | R/W | 0x0485
P04.67 | AO1 communication settings 0 — O | O | O | 16bit | RIW | 0x0487
P04.68 | AO1 offset 0 — O | O | O | 16bit | R/W | 0x0489
P04.69 | AO2 output 0 — O | O | O | 16bit | R/W | 0x048B
P04.70 | AO2 signal 0x1 — O | O | O | 16bit | R/W | 0x048D
P04.71 | AO2 amplification 100 — O | O | O | 16bit | R/W | 0x048F
P04.72 | AO2 communication settings 0 — O | O | O | 16bit | RAW | 0x0491
P04.73 | AO2 offset 0 — O | O | O | 16bit | R/W | 0x0493
P04.74 | Warning indicator light 1 signal 1 — O | O | O | 16bit | RIW | 0x0495
P04.75 | Warning indicator light 2 signal 2 — O | O | O | 16bit | RAW | 0x0497
P04.76 | Warning indicator light 3 signal 3 — O | O | O | 16bit | RAW | 0x0499
P04.77 | Warning indicator light 4 signal 4 — O | O | O | 16bit | R/'W | 0x049B
P04.78 | Warning indicator light 5 signal 5 — O | O] O | 16bit | R/'W | 0x049D

106




E-DHASxxP Series AC Servo driver — Pulse Type

[Class 5] Extension settings

Parameter

Activ Valid mode | Communication mode

Code Label Default 7 485
ation | P | S | T | Byte | Op. Addr.
P05.00 | 2nd pulse count per revolution 10000 | 0o |0 |—|—/ 32bit | RW 8?828?
P05.01 2nd Command frequency divider/multiplier 1 o ol —1|—1 32t | R/W 0x0502
numerator 0x0503
2nd Command frequency divider/multiplier . 0x0504
P05.02 | 4onominator i Y i ! 0 O | — | — | 82bit | RW 50505
P05.04 | Driver prohibition input settings 0 — O | O | O | 16hit | RA'W | 0x0509
P05.06 | Servo-off mode 0 — O | O | O | 16bit | R/W | 0x050D
P05.09 | Main power-off detection time 50 — O | O | O] 16hit | R/'W | 0x0513
P05.10 | Servo-off due to alarm mode 0 o O | O | O | 16bit | RIW | 0x0515
P05.11 Servo braking torque setting 0 — O | O | O] 16hit | R/'W | O0x0517
P05.12 | Overload level setting 0 — O | O | O] 16hit | R/'W | 0x0519
P05.13 | Overspeed level settings 0 — O | O | O] 16hit | R/W | 0x051B
P05.15 | I/O digital filter 0 o O | O | O | 16bit | RIW | Ox051F
P05.17 | Counter clearing input mode 3 — O | — | — | 16bit | R/'W | 0x0523
P05.20 | Position unit settings 1 — O | — | — | 16bit | R/'W | 0x0529
P05.21 Torque limit selection 0 — O | O | O | 16hit | R/W | 0x052B
P05.22 | 2nd torque limit 300 — O | O | O | 16bit | R/W | 0x052D
P05.23 | Positive torque warning threshold 0 — O | O | O | 16bit | RI'W | 0x052F
P05.24 | Negative torque warning threshold 0 — O | O | O] 16hit | R/'W | 0x0531
P05.28 | LED initial status 1 — O | O | O | 16bit | R/AW | 0x0539
P05.29 | RS485 communication mode 0x5 — O | O | O | 16bit | R/'W | 0x053B
P05.30 | RS485 communication Baud rate 4 — O | O | O | 16bit | R/'W | 0x053D
P05.31 RS485 axis address 1 — O | O | O | 16bit | RIW | Ox053F
P05.32 | Max. command pulse input frequency 0 — O | — | — | 16bit | R/IW | 0x0541
P05.35 | Front panel lock setting 0 — O | O | O | 16hit | R/'W | 0x0547
P05.37 | Torque saturation alarm detection time 500 — O | O | O | 16bit | R/'W | 0x0549
P05.42 | Frequency divider output — Z-signal polarity 0 O O | O | O | 16bit | RIW | 0x0555
P05.43 | Frequency divider output — Z-signal width 0 O O | O | O | 16bit | RIW | 0x0557
P05.44 | Frequency divider output source 0 O O | O] O] 16bit | R/'W | 0x0559
P05.46 External encoder overspeed feedback 0 o olol|o 16bit | RAW | 0x055D

threshold
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[Class 6] Other Settings
Activ Valid mode | Communication mode
Code Label Default - 485
ation | P | S | T | Byte | Op. Addr.
P06.01 Encoder zero position compensation 0 o O | O | O | 16bit | RA'W | 0x0603
P06.03 | JOG trial run torque command 350 — — | — | O | 16bit | R'W | 0x0607
P06.04 | JOG trial run velocity command 30 — O | O | O | 16bit | RA'W | 0x0609
P06.05 Position 3rd gain valid time 0 — O | — | — | 16bit | R/'W | 0x060B
P06.06 | Position 3rd gain scale factor 100 — O | — | — | 16bit | R’'W | 0x060D
P06.07 | Torque command additional value 0 — O | O | O | 16bit | RI'W | 0x060F
P06.08 \Ii’:liigve direction torque compensation 0 _ oO|O0|O 16bit | R'W | 0x0611
P06.09 \l:l:lgztive direction torque compensation 0 _ oO|O0|O 16bit | RW | 0x0613
P06.11 Current response settings 100 — O | O | O | 16bit | RI'W | 0x0617
P06.14 | Max. time to stop after disabling 500 — O | O | O | 16hit | R/'W | 0x061D
P06.20 | Trial run distance 10 — O | — | — | 16bit | RA\W | 0x0629
P06.21 Trial run waiting time 300 — O | — | — | 16bit | R/'W | 0x062B
P06.22 | No. of trial run cycles 5 — O | — | — | 16bit | R/'W | 0x062D
P06.25 | Trial run acceleration 200 — O | O | — | 16bit | RAW | 0x0633
P06.28 | Observer gain 0 — O | O | O | 16bit | R/W | 0x0639
P06.29 | Observer filter 0 — O | O | O | 16bit | R/W | 0x063B
P06.56 | Blocked rotor alarm torque threshold 300 — O | O | O | 16hit | R/'W | 0x0671
P06.57 | Blocked rotor alarm delay time 400 — O | O | O | 16bit | RIW | 0x0673
P06.63 | Absolute multiturn data upper limit 0 o O | O | O | 16hit | R/'W | Ox067F
[Class 8] PR Control Parameters
X Valid mode Communication mode
Code Label Default | ACtVa T T T T L T, 485
fon yte | Op- | addr.
P08.00 | PR Control 0 — O | — | — | 16bit | R/'W | 0x6000
P08.01 Path count 16 — O | — | — | 16bit | R/IW | 0x6001
P08.02 | Control Operation — O | — | — | 16bit | R/'W | 0x6002
P08.06 | Software positive limit H 0 o 16bit | R/W | 0x6006
P08.07 | Software positive limit (L) 0 — O | — | — | 16bit | R/W | 0x6007
P08.08 | Software negative limit H 0 — O | — | — | 16bit | R/W | 0x6008
P08.09 | Software negative limit (L) 0 — O | — | — | 16bit | R/W | 0x6009
P08.10 Homing mode 0 — (0] — | — | 16bit | R/W | 0x600A
P08.11 Zero position H 0 — O | — | — | 16bit | R/W | 0x600B
P08.12 Zero position (L) 0 — (0] — | — | 16bit | R/W | 0x600C
P08.13 Home position off set H 0 — O | — | — | 16bit | R/W | 0x600D
P08.14 Home position off set (L) 0 O | — | — | 16bit | R/IW | 0x600E
P08.15 High homing velocity 200 — O | — | — | 16bit | R/W | Ox600F
P08.16 Low homing velocity 50 — O | — | — | 16bit | R/'W | 0x6010
P08.17 Homing acceleration 100 — O | — | — | 16bit | R/W | 0x6011
P08.18 Homing deceleration 100 — O | — | — | 16bit | R/'W | 0x6012
P08.19 Homing torque holding time 100 — O | — | — | 16bit | R/W | 0x6013
P08.20 Homing torque 100 — (0] — | — | 16bit | R/W | 0x6014
P08.21 Homing overtravel alarm range 0 — O | — | — | 16bit | R/W | 0x6015
P08.22 Emergency stop at limit deceleration 10 — O | — | — | 16bit | R/W | 0x6016
P08.23 | STP emergency stop deceleration 50 — O | — | — | 16bit | R/W | 0x6017
P08.26 1/O combination trigger mode 0 — O | — | — | 16bit | R/W | Ox601A
P08.27 1/0O commbination filter 5 — [o) — | — | 16bit | R/W | 0x601B
P08.28 | S-code current output value 0 — O | — | — | 16bit | R/W | 0x601C
P08.29 | PR warning 0 — O | — | — | 16bit | R/'W | 0x601D
P08.39 | JOG velocity 100 — O | — | — | 16bit | RIW | 0x6027
P08.40 | JOG acceleration 100 — O | — | — | 16bit | R/W | 0x6028
P08.41 JOG deceleration 100 — O | — | — | 16bit | RIW | 0x6029
P08.42 | Command position H 0 — O | — | — | 16bit | R/W | 0x602A
P08.43 | Command position (L) 0 — O | — | — | 16bit | R/\W | 0x602B
P08.44 Motor position H 0 — (0] — | — | 16bit | R/W | 0x602C
P08.45 Motor position (L) 0 — O | — | — | 16bit | RIW | 0x602D
P08.46 | Input I/O status 0 — O | — | — | 16bit | RIW | 0x602E
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3 Valid mode Communication mode
Code Label Default | Actva T T T T o T, 485
fon yte | OP- | addr.
P08.47 Output I/O status 0 — (o) — | — | 16bit | R/W | 0x602F
P08.48 Path 0 S-code 0 — 0 — | — | 16bit | R/W | 0x6030
P08.49 Path 1 S-code 0 — 0 — | — | 16bit | R/W | 0x6031
P08.50 Path 2 S-code 0 — (0] — | — | 16bit | R/W | 0x6032
P08.51 Path 3 S-code 0 — 0 — | — | 16bit | R/W | 0x6033
P08.52 Path 4 S-code 0 — (o) — | — | 16bit | R/W | 0x6034
P08.53 Path 5 S-code 0 — (o) — | — | 16bit | R/'W | 0x6035
P08.54 Path 6 S-code 0 — (0] — | — | 16bit | R/W | 0x6036
P08.55 Path 7 S-code 0 — 0 — | — | 16bit | R/'W | 0x6037
P08.56 Path 8 S-code 0 — 0 — | — | 16bit | R/W | 0x6038
P08.57 Path 9 S-code 0 — (0] — | — | 16bit | R/W | 0x6039
P08.58 Path 10 S-code 0 — (0] — | — | 16bit | R/W | 0x603A
P08.59 Path 11 S-code 0 — (o) — | — | 16bit | R/W | 0x603B
P08.60 Path 12 S-code 0 — 0 — | — | 16bit | R/W | 0x603C
P08.61 Path 13 S-code 0 — (o) — | — | 16bit | R/'W | 0x603D
P08.62 Path 14 S-code 0 — (0] — | — | 16bit | R/W | 0x603E
P08.63 Path 15 S-code 0 — (o) — | — | 16bit | R/W | 0x603F
[Class 9] PR Control Path Parameters
Activ Valid mode | Communication mode
Code Label Default ation ; s | T | Byte | Op. A?:r.
P09.00 P00 mode 0 — O | — | — | 16bit | R/\W | 0x6200
P09.01 P00 position H 0 — O | — | — | 16bit | R/'W | 0x6201
P09.02 P00 position(L) 0 — O | — | — | 16bit | RIW | 0x6202
P09.03 P00 velocity 60 O | — | — | 16bit | R/IW | 0x6203
P09.04 P00 acceleration time 100 — O | — | — | 16bit | RIW | 0x6204
P09.05 P00 deceleration time 100 — O | — | — | 16bit | RIW | 0x6205
P09.06 P00 pause time 0 — O | — | — | 16bit | RIW | 0x6206
P09.07 | POO special parameter 0 — O | — | — | 16bit | R/IW | 0x6207
P09.08 PR1 mode 0 — O | — | — | 16bit | RIW | 0x6208
P09.09 PR1 position H 0 — O | — | — | 16bit | RIW | 0x6209
P09.10 PR1 position(L) 0 — O | — | — | 16bit | R/'W | 0x620A
P09.11 PR1 velocity 60 — O | — | — | 16bit | R/'W | 0x620B
P09.12 PR1 acceleration time 100 — O | — | — | 16bit | RIW | 0x620C
P09.13 PR1 deceleration time 100 — O | — | — | 16bit | R/W | 0x620D
P09.14 PR1 pause time 0 — O | — | — | 16bit | R/'W | 0x620E
P09.15 | PR1 special parameter 0 — O | — | — | 16bit | R/'W | Ox620F
P09.16 PR2 mode 0 — O | — | — | 16bit | RIW | 0x6210
P09.17 PR2 position H 0 — O | — | — | 16bit | R/W | 0x6211
P09.18 PR2 position(L) 0 — O | — | — | 16bit | RIW | 0x6212
P09.19 PR2 velocity 60 O | — | — | 16bit | R/IW | 0x6213
P09.20 PR2 acceleration time 100 — O | — | — | 16bit | RI\W | 0x6214
P09.21 PR2 deceleration time 100 — O | — | — | 16bit | RIW | 0x6215
P09.22 PR2 pause time 0 — O | — | — | 16bit | R/IW | 0x6216
P09.23 | PR2 special parameter 0 — O | — | — | 16bit | R/W | 0x6217
P09.24 PR3 mode 0 — O | — | — | 16bit | RIW | 0x6218
P09.25 PR3 position H 0 — O | — | — | 16bit | R/\W | 0x6219
P09.26 PR3 position(L) 0 — O | — | — | 16bit | RIW | 0x621A
P09.27 PR3 velocity 60 — O | — | — | 16bit | RI'W | 0x621B
P09.28 PR3 acceleration time 100 — O | — | — | 16bit | RIW | 0x621C
P09.29 PR3 deceleration time 100 — O | — | — | 16bit | RIW | 0x621D
P09.30 PR3 pause time 0 — O | — | — | 16bit | RI'W | 0x621E
P09.31 PR3 special parameter 0 — O | — | — | 16bit | R'W | 0x621F
P09.32 PR4 mode 0 — O | — | — | 16bit | RIW | 0x6220
P09.33 PR4 position H 0 — O | — | — | 16bit | RIW | 0x6221
P09.34 PR4 position(L) 0 — O | — | — | 16bit | RIW | 0x6222
P09.35 PR4 velocity 60 O | — | — | 16bit | RIW | 0x6223
P09.36 PR4 acceleration time 100 — O | — | — | 16bit | RIW | 0x6224
P09.37 PR4 deceleration time 100 — O | — | — | 16bit | RIW | 0x6225
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Parameter

Activ Valid mode | Communication mode
Code Label Default ation ; s T Byte | Op. A&LSC;SL
P09.38 PR4 pause time 0 — O | — | — | 16bit | RIW | 0x6226
P09.39 | PR4 special parameter 0 — O | — | — | 16bit | RIW | 0x6227
P09.40 PR5 mode 0 — O | — | — | 16bit | RIW | 0x6228
P09.41 PR5 position H 0 — O | — | — | 16bit | RIW | 0x6229
P09.42 PR5 position(L) 0 — O | — | — | 16bit | RIW | 0x622A
P09.43 PRS5 velocity 60 — O | — | — | 16bit | RI\W | 0x622B
P09.44 PR5 acceleration time 100 — O | — | — | 16bit | RIW | 0x622C
P09.45 PRS5 deceleration time 100 — O | — | — | 16bit | RIW | 0x622D
P09.46 PR5 pause time 0 — O | — | — | 16bit | RIW | 0x622E
P09.47 | PR5 special parameter 0 — O | — | — | 16bit R 0x622F
P09.48 PR6 mode 0 — O | — | — | 16bit | R/IW | 0x6230
P09.49 PR6 position H 0 — O | — | — | 16bit | RIW | 0x6231
P09.50 PR6 position(L) 0 — O | — | — | 16bit | RIW | 0x6232
P09.51 PR6 velocity 60 O | — | — | 16bit | RIW | 0x6233
P09.52 PR6 acceleration time 100 — O | — | — | 16bit | RIW | 0x6234
P09.53 PR6 deceleration time 100 — O | — | — | 16bit | RIW | 0x6235
P09.54 PR6 pause time 0 — O | — | — | 16bit | RIW | 0x6236
P09.55 | PR6 special parameter 0 — O | — | — | 16bit | RIW | 0x6237
P09.56 PR7 mode 0 — O | — | — | 16bit | RIW | 0x6238
P09.57 PR7 position H 0 — O | — | — | 16bit | RIW | 0x6239
P09.58 PR7 position(L) 0 — O | — | — | 16bit | RIW | 0x623A
P09.59 PR7 velocity 60 — O | — | — | 16bit | R'W | 0x623B
P09.60 PRY7 acceleration time 100 — O | — | — | 16bit | RIW | 0x623C
P09.61 PRY7 deceleration time 100 — O | — | — | 16bit | RIW | 0x623D
P09.62 PRY7 pause time 0 — O | — | — | 16bit | R'W | 0x623E
P09.63 | PRY special parameter 0 — O | — | — | 16bit | R/'W | Ox623F
P09.64 PR8 mode 0 — O | — | — | 16bit | RIW | 0x6240
P09.65 PR8 position H 0 — O | — | — | 16bit | RI'W | 0x6241
P09.66 PR8 position(L) 0 — O | — | — | 16bit | RIW | 0x6242
P09.67 PR8 velocity 60 O | — | — | 16bit | RIW | 0x6243
P09.68 PR8 acceleration time 100 — O | — | — | 16bit | RIW | 0x6244
P09.69 PR8 deceleration time 100 — O | — | — | 16bit | RIW | 0x6245
P09.70 PR8 pause time 0 — O | — | — | 16bit | RIW | 0x6246
P09.71 PR8 special parameter 0 — O | — | — | 16bit | RIW | 0x6247
P09.72 PR9 mode 0 — O | — | — | 16bit | RIW | 0x6248
P09.73 PR9 position H 0 — O | — | — | 16bit | RIW | 0x6249
P09.74 PR9 position(L) 0 — O | — | — | 16bit | RIW | 0x624A
P09.75 PR velocity 60 — O | — | — | 16bit | R/'W | 0x624B
P09.76 PR9 acceleration time 100 — O | — | — | 16bit | RIW | 0x624C
P09.77 PR9 deceleration time 100 — O | — | — | 16bit | RIW | 0x624D
P09.78 PR9 pause time 0 — O | — | — | 16bit | RI'W | 0x624E
P09.79 | PR9 special parameter 0 — O | — | — | 16bit | R/W | Ox624F
P09.80 PR10 mode 0 — O | — | — | 16bit | RIW | 0x6250
P09.81 PR10 position H 0 — O | — | — | 16bit | R/'W | 0x6251
P09.82 PR10 position(L) 0 — O | — | — | 16bit | RIW | 0x6252
P09.83 PR10 velocity 60 O | — | — | 16bit | R/IW | 0x6253
P09.84 PR10 acceleration time 100 — O | — | — | 16bit | RIW | 0x6254
P09.85 PR10 deceleration time 100 — O | — | — | 16bit | RIW | 0x6255
P09.86 PR10 pause time 0 — O | — | — | 16bit | RIW | 0x6256
P09.87 | PR10 special parameter 0 — O | — | — | 16bit | R/IW | 0x6257
P09.88 PR11 mode 0 — O | — | — | 16bit | R/IW | 0x6258
P09.89 PR11 position H 0 — O | — | — | 16bit | RIW | 0x6259
P09.90 PR11 position(L) 0 — O | — | — | 16bit | RIW | 0x625A
P09.91 PR11 velocity 60 — O | — | — | 16bit | RIW | 0x625B
P09.92 PR11 acceleration time 100 — O | — | — | 16bit | RIW | 0x625C
P09.93 PR11 deceleration time 100 — O | — | — | 16bit | RIW | 0x625D
P09.94 PR11 pause time 0 — O | — | — | 16bit | RI'W | 0x625E
P09.95 | PR11 special parameter 0 — O | — | — | 16bit | RIW | 0x625F
P09.96 PR12 mode 0 — O | — | — | 16bit | RIW | 0x6260
P09.97 PR12 position H 0 — O | — | — | 16bit | RI'W | 0x6261
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Parameter

Activ Valid mode | Communication mode
Code Label Default ation ; s T Byte | Op. A?:r_

P09.98 PR12 position(L) 0 — O | — | — | 16bit | RIW | 0x6262
P09.99 PR12 velocity 60 O | — | — | 16bit | RIW | 0x6263
P09.100 | PR12 acceleration time 100 — O | — | — | 16bit | RIW | 0x6264
P09.101 | PR12 deceleration time 100 — O | — | — | 16bit | RIW | 0x6265
P09.102 | PR12 pause time 0 — O | — | — | 16bit | RIW | 0x6266
P09.103 | PR12 special parameter 0 — O | — | — | 16bit | RIW | 0x6267
P09.104 | PR13 mode 0 — O | — | — | 16bit | RIW | 0x6268
P09.105 | PR13 position H 0 — O | — | — | 16bit | RIW | 0x6269
P09.106 | PR13 position(L) 0 — O | — | — | 16bit | RIW | 0x626A
P09.107 | PR13 velocity 60 — O | — | — | 16bit | R'W | 0x626B
P09.108 | PR13 acceleration time 100 — O | — | — | 16bit | RIW | 0x626C
P09.109 | PR13 deceleration time 100 — O | — | — | 16bit | RIW | 0x626D
P09.110 | PR13 pause time 0 — O | — | — | 16bit | R'W | 0x626E
P09.111 | PR13 special parameter 0 — O | — | — | 16bit | R/IW | Ox626F
P09.112 | PR14 mode 0 — O | — | — | 16bit | RIW | 0x6270
P09.113 | PR14 position H 0 — O | — | — | 16bit | RI'W | 0x6271
P09.114 | PR14 position(L) 0 — O | — | — | 16bit | RIW | 0x6272
P09.115 | PR14 velocity 60 O | — | — | 16bit | RIW | 0x6273
P09.116 | PR14 acceleration time 100 — O | — | — | 16bit | RIW | 0x6274
P09.117 | PR14 deceleration time 100 — O | — | — | 16bit | RIW | 0x6275
P09.118 | PR14 pause time 0 — O | — | — | 16bit | RIW | 0x6276
P09.119 | PR14 special parameter 0 — O | — | — | 16bit | RIW | 0x6277
P09.120 | PR15 mode 0 — O | — | — | 16bit | RIW | 0x6278
P09.121 | PR15 position H 0 — O | — | — | 16bit | RIW | 0x6279
P09.122 | PR15 position(L) 0 — O | — | — | 16bit | RIW | 0x627A
P09.123 | PR15 velocity 60 — O | — | — | 16bit | R'W | 0x627B
P09.124 | PR15 acceleration time 100 — O | — | — | 16bit | RIW | 0x627C
P09.125 | PR15 deceleration time 100 — O | — | — | 16bit | RIW | 0x627D
P09.126 | PR15 pause time 0 — O | — | — | 16bit | RIW | 0x627E
P09.127 | PR15 special parameter 0 — O | — | — | 16bit | RIW | Ox627F
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[Class C] Position Comparison

Parameter

Activ Valid mode Communication mode
Code Label Default - 485
ation | P | S | T | Byte | Op. Addr.
P0OC.00 | Enable Position Comparison 0 — O | O] O] 16hit | R'W 0x2C01
POC.01 Position Comparison Mode 0 — O | O] O] 16hit | RIW 0x2C03
poc.o2 | Posiion Comparison Pulse Output 0 — |o|o| o 16bit |[RW | o0x2cos
Bandwidth
P0OC.03 | Position Comparison Output Delay 0 — O | O] O] 16bit | R'W 0x2C07
P0C.04 | Position Comparison Starting Point 1 — O | O] O] 16bit | R'W 0x2C09
P0OC.05 | Position Comparison End Point 2 — O | O] O] 16bit | R'W 0x2C0B
P0OC.06 | No. of cycle for N-cycle Comparison 1 — O | O] O] 16bit | R'W 0x2C0D
Position Comparison - Set Current 1 .
POC.07 Position as Origin — O | O | O] 16bit | RIW 0x2COF
P0C.08 | Position Comparison - Offset to Origin 1 — O | O] O] 16hit | R'W 0x2C11
P0OC.20~ | Position Comparison 1~42 Target 0 . 0x2C28~
61 | Value — | O[O ] O 1ebit |RWI oeoc7B
e . . 0 . H:0x2C8C
POC.70 | Position Comparison 1 & 2 Attribute Value — O | O | O | 16bit | R'W L-0x2C8D
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[Class D] Gantry Settings

Parameter

Activ Valid mode Communication mode
Code Label Default 7 485
ation | P | S | T | Byte Op. Addr.
POD.00 | Gantry Configuration 0 o O | — | — | 16bhit R/W 0x2D01
POD.01 Gantry Slave Axis Command Mode 0 — O | — | — | 16hit R/W 0x2D03
P0D.02 | Gantry Tuning Gain 1 100 — O | — | — | 16hit | R\W 0x2D05
POD.03 Gantry Position Synchronization Deviation 10000 _ ol — || 1ebi RIW 0x2D07
Threshold
P0D.04 | Gantry Torque Deviation Threshold 500 — O | — | — | 16bhit R/W 0x2D09
P0D.05 | Gantry Tuning Gain 2 0 — O | — | — | 16bhit R/W 0x2D0B
POD.06 | Position Gain 0 — O | — | — | 16bit | RW 0x2D0D
POD.07 | Velocity Gain 0 — O | — | — | 16hit | R\W 0x2DOF
POD.08 | Velocity Integral 0 — O | — | — | 16hit | RI\W 0x2D11
Torque Balance Controller Enables 0 —_ | — .
POD.09 — o 16bit | R/W 0x2D13
Torque Threshold
POD.10 | Homing Method 0 — O | — | — | 16bit | RW 0x2D15
. — | — . 0x2D16~
P0OD.11 | Alignment Mode 0 — (o) 32bit R/W 0x2D17
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5.2 Parameters Description
5.2.1 [Class 0] Basic Settings

Label Model-following/Zero tracking control | Valid mode(s) H
Range 0-2000 Unit 0.1Hz Default 1

Byte length 16bit Attribute R/W 485 address 0x0001
Valid At stop

Model-following bandwidth, also known as model-following control (MFC), is used to control the
position loop to improve the responsiveness to commands, speed up positioning time and reduce
following error. The effect is obvious especially in low and medium mechanical stiffness.

Value Description
0 Disable model following/zero tracking control
1 Set bandwidth automatically

2~9 Reserved
Manually set control bandwidth. 30~100 recommended for belt

10~2000 C
application
Label Control Mode Settings Valid mode(s) [N S T
Range 0~10 Unit — Default 0
Byte length 16bit Attribute R/W 485 address 0x0003
Valid After restart
Value Description
1st mode 2" mode
[0] Position —

1 Velocity —

2 Torque — ®When 3, 4, 5, 6 combination hybrid mode, 15t

3 Position Velocity and 2" mode can be chosen accordingly with

4 Position Torque control mode switching input (C-MODE).

5 Velocity Torque C-MODE: Invalid, select 1st mode.

" C-MODE: Valid, select 25t mode.
Position . A
_ Please allow some time in between mode
P00.22=0 o
- switching commands.
PR internal Velocity #Please set P00.01 = 6 to switch to other modes
6 command P00.22=1 from PR mod, then set 2" mode using P00.22.
control
Torque C-MODE is defaulted to Normally Open
P00.22=2
7~10 Reserved
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Label Real time Auto Gain Adjusting Valid mode(s) W& S T
Range XOOFE 1 ynit — | Defaut Ox1
Byte length 16bit Attribute R/W 485 address 0x0005
Valid Immediate
Category Settings Application
bits
Used to set motion setting mode, which can be selected according to the motion
characteristics or setting requirements. Generally, it is recommended to select
mode 1 with good generality when there is no special requirement, mode 2 when
rapid positioning is needed If mode 1 and mode 2 cannot meet the requirements,
please choose mode 0.
. P00.03 invalid. Gain value must be adjusted manually and
Motion y accordingly.
0x00_ | setting P00.03 valid. Quick gain adjusting can be achieved by
mode 1- st changing P00.03 stiffness value. Gain switching is not used in
: Standard . . L : .
this mode, suitable for applications with requirements for
stability.
P00.03 valid. Quick gain adjusting can be achieved by
changing P00.03 stiffness value. This mode is suitable for
2: Positioning applications requiring quick positioning. Not recommended for
load mounted vertical to ground, or please compensate for the
load using P06.07
Used to select the load type, choose according to load-inertia ratio and
mechanical structure.
This mode prioritizes system responsiveness. Use this mode
0: Rigid when there is a relatively rigid structure with low load inertia.
structure Typical application including directly connected high-precision
0x0 0 Load type gearbox, lead screw, gears, etc.
- setting For applications with higher load inertia (10 times or above),
1: High inertia gain settings take into account both machine stability and
) responsiveness. Not recommended to set stiffness above 15
for high load inertia.
) . This mode prioritizes system stability. Use this mode when
2: Flexible there is low rigidity structure with high load inertia. Typical
structure applications included belts and chains.
0x_00 | reserved

The setting type combination is a hexadecimal standard, as follows:

Setting type combination Application type
0X000 Rigid structure + Manual
0X001 Rigid structure +Standard
0X002 Rigid structure +Positioning
0X010 High inertia + Manual
0X011 High inertia + Standard
0X012 High inertia + Positioning
0X020 Flexible structure + Manual
0X021 Flexible structure +Standard
0X022 Flexible structure +Positioning
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Parameter

high inertia.

Low — Responsiveness —» High

Label Real time auto stiffness adjusting Valid mode(s) P ‘ S ‘ T
Range 0~31 Unit — Default 11
Byte length 16bit Attribute R/W | 485 address 0x0007
Valid Immediate
Low —®Mechanical stiffness— High
Low — Servo gain — High
81 80 ................................. 706968 .............................. 51 50

Lower values ensure better system responsiveness and mechanical stiffness but machine
vibration might occur, please set accordingly. Recommend to set to around 15 with motor with

Label Inertia ratio Valid mode(s) P S T
Range 0~20000 Unit % Default 250

Byte length | 16bit Attribute | R/W | 485 address 0x0009

Valid Immediate

| P00.04=( load inertia/motor rotational inertia)x100%

Set inertia ratio according to actual load inertia. When both are uniform, actual motor
velocity loop responsiveness and gain settings will be consistent. If inertia ratio is greater
than actual value, velocity loop gain settings will be higher and vice versa.

For motor with high inertia, P00.04 can be left unfilled but optimal setting of P00.04 could
improve system performance

Valid mode(s) u

input)

Label Command pulse input selection
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | R'W | 485 address 0x000B
Valid After restart
Value Description
[0] Pulse input low speed channel (200/500kHz pulse

1

Pulse input high speed channel (4MHz pulse input)

Both channels cannot be used at the same time.

Label Command pulse polarity Valid mode(s) u
inversion

Range 0~1 Unit — Default 0

Byte length | 16bit Attribute | R/\W | 485 address 0x000D

Valid After restart

P00.06 and P00.07 set command pulse input inversion and mode correspondingly.
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Label Command pulse input mode Valid mode(s) m |
P00.07 Range 0~3 Unit — Default 3
Byte length | 16bit Attribute | R/\W | 485 address 0x000F
Valid After restart
Command pulse input
c Command
ommand I
Polarity _bulse Command Pulse i . . .
. . input mode Positive signal Negative signal
inversion settings Mode
(P00.06) (P00.07)
90°phase
0 difference
or 2 phase pulse
2 ( Phase A+ Phase
B)
CW pulse
(o1 sequence
1 +
CCW pulse
sequence
Pulse sequence
[3] +
Directional symbol
90°phase
0 difference
or 2 phase pulse
2 (Phase A+Phase
B)
1 CW pulse
sequence
1 +
CCW pulse
sequence
Pulse sequence
3 +
Directional symbol
Command pulse input signal max. frequency and min. duration needed
Command pulse input interface s A7 G e NOEEES (D)
Frequency t1 2 3 t4 t5 16
Pulse Differential drive 500 kHz 2 1 1 1 1 1
sequence Op(lan collector 200 kHz 5 2.5 25 25 25 25
interface it speed 4Mhz | 025 | 0125 | 0.125 | 0.125 | 0.125 | 0.125
ifferential drive

Please set >0.1us for the duration between rising and falling edge of command pulse input signal.
1 revolution with 2500 pulses 2-phase pulse input when P00.07=0 or 2, P00.08 = 10000.
1 revolution with 10000 pulses 1-phase pulse input when P00.07=1 or 3, P00.08 = 10000.
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Label 1st command pulse count per Valid mode(s)
revolution
Range 0-67100864 | Unit PULSE | Default 10000
. . H: 0x0010
Byte length | 32bit Attribute | R/'W 485 address L: 0x0011
Valid After restart

Control will affected if value set is too low. Err1b1 might occur if value < 500.
(1) P00.08 valid when # 0: Motor revolution = input pulse count /[P00.08 value]
(2) P00.08 invalid when = 0: P00.09 and P00.10 valid.

1st command frequency

Ll divider/multiplier numerator

Range 1~2147483647 | Unit — Default
Byte length | 32bit Attribute | R/W | 485 address H: 0x0012
Valid After restart L: 0x0013

Valid when P00.08 = 0, please refer to description in P00.10.

1st command frequency

Label divider/multiplier denominator Valid mode(s) H
Range 1~2147483647 | Unit — Default 1

Byte length | 32bit AU | RW | 485 address | H: 0x0014
Valid After restart L: 0x0015

1. Settings:
(1) Driver command pulse input count: X
(2) Encoder pulse count after frequency divider/multiplier: Y
(3) Encoder pulse count per revolution: Z
(4) Motor revolution: W
2. Calculation:
1) XY
Y = X *P00.09/P00.10
Please keep the value of P00.09 and P00.10 to be smaller than 224 (16777216).
(2) z
Motor with 23-bit motor:
3 Y, Z,W
W=Y/Zz
Performance cannot be guaranteed if frequency divider/multiplier ratio is set to extreme
values. Err1b1 might occur if W < 500.

Z= 2?3 = 8388608

Label Encodgr output pulse count per Valid mode(s) Mz s T
revolution

Range 1~32767 Unit P/r Default 2500

Byte length | 16bit Attribute | R'W 485 address 0x0017

Valid After restart |

If P00.11 = 1000, encoder differential output signal per revolution = 4000 pulses
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Parameter

Label Pulse output logic inversion Valid mode(s)
Range 0~1 Unit — Default 0

Byte length | 16bit Attribute | R/W 485 address 0x0019

Valid After restart

To set phase B logic and output source from encoder pulse output. To inverse B-Phase
pulse logic and change the relation between Phase A and Phase B
Pulse output logic inversion

P00.12 | Phase B logic CCW direction CW direction
A-phase A-phase l
[0] Not inverted
gprase | | [ | [ B-phase
A-phase A-phase
[11] Inverted
B-phasem B-phase—l_L,_I_,_
Label 1st torque limit Valid mode(s) W& S T
Range 0~500 Unit % Default 350
Byte length | 16bit Attribute | R'W 485 address 0x001B
Valid Immediate

1st torque limit is set according to ratio percentage of motor rated current. Do not exceed

max driver output current.
Please refer to P05.21 on how to set torque limit.

Label Excessive position deviation Valid mode(s)

Range 0~310 Unit D.1rev Default 30
Byte length | 16bit Attribute | RIW 485 address 0x001D
Valid Immediate

Please set threshold value for position deviation accordingly. Default factory setting = 30,
Er180 will be triggered if positive deviation is in excess of 3 revolutions.

Label Absolute encoder settings Valid mode(s)
Range 0~15 Unit - Default 0
Byte length | 16bit Attribute | R/W 485 address 0x001F
Valid After restart
Value Mode Description
[0l Incremental Doesn'’t retain position data on power off. Unlimited travel distance.
1 Multiturn Retrain position data on power off. For applications with fixed travel distance and
absolute linear | no multiturn data overflow.
9 Multiturn Retrain position data on power off. Actual data feedback in between 0-(P06.63+1).
absolute rotary | Unlimited travel distance.
3 Single turn Used when travel distance is within 1 revolution of the encoder. Data overflow will
absolute trigger alarm.
Clear multiturn alarm and activate multiturn absolute function. Will switch to
5 multiturn mode once alarm cleared, if remains at 5 after 3s, please solve according
. to Er153.
Multi turn - " - - -
absolute Clear multiturn position, reset multiturn alarm and activate multiturn absolute
9 function. Will switch to multiturn mode once alarm cleared, if remains at 9 after 3s,
please solve according to Er153. Please disable axis before setting to 9 and home
the axis before using.
Others Do not use!
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Label Regenerative resistance Valid mode(s)
P00.16 Range 25~500 Unit Ohm Default 100

Byte length | 16bit Attribute | RIW 485 address 0x0021

Valid Immediate

To set resistance value of regenerative resistor

P00.16 and P00.17set value determine alarm threshold of Er120.

If set value > actual regenerative resistance, Er120 occurrence might be delayed.

Byte length | 16bit Attribute | R/W 485 address 0x0023
Valid Immediate
To set power rating of regenerative resistor. Please refer to table below

Label Regenerative resistor power rating | Valid mode(s)
P00.17 Range 20~5000 Unit W Default 50

Model Internal resistance(Q) | Internal resistor power rating(W)
E-DHASxxP400F 100 50
E-DHASxxP750F 50 75
E-DHASxxP1000F 50 75

P00.16 and P00.17 determines the threshold value of Er120. Please set accordingly or it
might trigger false alarm or damage to servo driver.

Note: If external regenerative resistor is used, please set according to its labeled power
rating.

Label PR and P/S/T switching Valid mode(s)
Range 0~2 Unit - Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x002D
Valid Immediate
When P00.01 = 6(PR Mode), 2" mode can be set on P00.22
P00.01 P00.22 Control mode
[0] PR / Position
6 1 PR / Velocity
2 PR / Torque

Label Aucxiliary function Valid mode(s)
0

Range 0~OxFFFF | Unit - Default
Byte length | 16bit Attribute | RIW 485 address 0x0033
Valid Immediate
Parameter Auxiliary function
0x1111 Reset current alarm
0x1122 Reset record alarm

Only for RS485 communication,
Save parameter to EEPROM

0x2211 > i please write corresponding
(not including PR) parameters into P00.25
0x2212 Save PR parameters Do not use JOG_P and JOG_N
0x2222 In|t|a'I|ze pgrameter in PR mode
(not including motor parameters)
0x2233 All parameters restore to default
0x3322 Analog 2 self-learning zero point
0x3333 Analog 3 self-learning zero point

0X4001 JOG_P (once every 50ms)
0X4002 JOG_N (once every 50ms)

0x4411 Encoder auto correction to zero
0x6666 Software reset
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Parameter

Label Simulated 1/0 Valid mode(s) _
P00.26 Range 0~OxFFFF | Unit - Default
: Byte length | 16bit Attribute | RIW 485 address 0x0035
Valid Immediate
Bit Input
0 DI1
1 DI2
2 DI3
3 Di4 Only for RS485 communication.
4 DI5 Simulated /O is different from
o DI6 physical I/O which means inversion
6 DI7 of current 1/O status
7 DI8
8 DI9
9 DI10
Label Encoder feedback mode Valid mode(s) _
Range 0~1 Unit - Default
Byte length | 16bit Attribute | RIW 485 address 0x0037
Valid Immediate
To set encoder feedback source
Value Description
[0] Feedback from motor (Internal) encoder
1 Use under full closed loop control, external encoder feedback
Label External encoder type Valid mode(s) S T
Range 0~3 Unit - Default
Byte length | 16bit Attribute | R/W 485 address 0x0039
Valid After restart
Value Description
[0] ABZ encoder
1~3 Reserved for future upgrades.
Label External encoder direction Valid mode(s) _
Range 0~1 Unit - Default
Byte length | 16bit Attribute | R'W 485 address 0X003B
Valid After restart
Value Description
[0] Default direction
1 Inversed direction
Label Excessive hybrid deviation Valid mode(s) ..
Range 0~13421 | Unit Command | Default 16000
7728 unit
Byte 16bit Attribute | R/'W 485 address 0x0043
length
Valid After restart

To set the excessive hybrid deviation threshold value, please set accordingly. Use in full
closed loop control. Factory default: 16000. Er180 might occur if position deviation during

hybrid control exceeds 16000 pulse counts.
Er191 might occur if P00.33 set value is too low.

P00.34 Label
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Parameter

deviation N [
Range 0~100 Unit R Default 0
Byte 16bit Attribute | R/W 485 address 0x0045
length
Valid After restart

To set condition to clear position deviation under hybrid control mode (Full closed loop)

Value Description
[0] OFF

1~100 Revolution count to clear hybrid control deviation

Label E'xt_ernal encoder frequency Valid mode(s) P S T
ivider numerator
Range 0~2% Unit - Default 0
Byte length | 16bit Attribute | R/W 485 address 0x0047
Valid After restart
To set frequency divider numerator for external encoder.
External encoder frequenc . P S T

Label divider denominatorq ! Valid mode(s)
Range 1~223 Unit - Default 10000
Byte length | 16bit Attribute | R/W 485 address 0x0049
Valid After restart

To set frequency divider denominator for external encoder. When P00.37 = 0, External
encoder feedback pulse count per revolution = P00.36.

Label External encoder_ feedback pulse Valid mode(s) P S T
count per revolution
Range 0~2147483 | Unit - Default 0
648
Byte length | 16bit Attribute | R'W 485 address 0x004B
Valid After restart
Value Pulse count
[0] P00.36
1~231 P00.37
Label Z-signal pulse input source Valid mode(s)
Range 0~3 Unit - Default 0
Byte length | 16bit Attribute | R/W 485 address 0x004D
Valid Immediate
Value Bit 1 (Probe Z-signal) Bit 0 (Homing Z-Signal)
[0] Motor Z-signal Motor Z-signal
1 Motor Z-signal External encoder Z-signal
2 External encoder Z-signal Motor Z-signal
3 External encoder Z-signal External encoder Z-signal

122



E-DHASxxP Series AC Servo driver — Pulse Type

P00.40
(Only for
RS485)

P00.41
(Only for
RS485)

P00.42
(Only for
RS485)

P00.43
(Only for
RS485)

P00.44
(Only for
RS485)

P00.45
(Only for
RS485)

P00.46
(Only for
RS485)

Parameter

Label Mapping parameter 1 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x0050

Valid L: 0x0051

For user to set parameters unrelated by RS485 address quickly. Mapping parameter ID
to be written is set on P00.50 by RS485. Data saved in P00.40 is parameter designated

by P00.50.

Please refer to P00.57 for parameter settings.

Note: Range, unit and attribute of P00.40 is determined by P00.50 desiEnated Earameter.

Label

Mapping parameter 2

Valid mode(s)

Range Unit Default 0
Byte length | 32bit Attribute 485 address H: 0x0052
Valid L: 0x0053

Please refer to P00.40 for parameter description and P00.57 for parameter settings.

Note: Range, unit and attribute of P00.41 is determined by P00.51 designated parameter.
Label Mapping parameter 3 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x0054

Valid L: 0x0055

Please refer to P00.40 for parameter description and P00.57 for parameter settings.

Note: Range, unit and attribute of P00.42 is determined by P00.52 designated parameter.
Label Mapping parameter 4 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x0056

Valid L: 0x0057

Please refer to P00.40 for parameter description and P00.57 for parameter settings.

Note: Range, unit and attribute of P00.43 is determined by P00.53 designated parameter.
Label Mapping parameter 5 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x0058

Valid L: 0x0059

Please refer to P00.40 for parameter d

escription and P00.57 for parameter settings.

Note: Range, unit and attribute of P00.44 is determined by P00.54 designated parameter.
Label Mapping parameter 6 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x005A

Valid L: 0x005B

Please refer to P00.40 for parameter d

escription and P00.57 for parameter settings.

Note: Range, unit and attribute of P00.45 is determined by P00.55 designated parameter.
Label Mapping parameter 7 Valid mode(s) _
Range Unit Default

Byte length | 32bit Attribute 485 address H. 0x005C

Valid L: 0x005D

Please refer to P00.40 for parameter description and P00.57 for parameter settings.
Note: Range, unit and attribute of P00.46 is determined by P00.56 designated parameter.

P00.47

(Only for
RS485)

Label Mapping parameter 8 Valid mode(s) [ S T
Range Unit Default 0

Byte length | 32bit Attribute 485 address H: 0x005E

Valid L: OxO005F

Please refer to P00.40 for parameter description and P00.57 for parameter settings.
Note: Range, unit and attribute of P00.47 is determined by P00.57 designated parameter.
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P00.50
(Only for
RS485)

P00.51
(Only for
RS485)

P00.52
(Only for
RS485)

P00.53

(Only for
RS485)

P00.54
(Only for
RS485)

P00.55
(1o 1\A {14
RS485)

P00.56
(Only for
RS485)
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Label Mapping parameter 1 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x0064
Valid Immediate L: 0x0065
Label Mapping parameter 2 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x0066
Valid Immediate L: O0x0067
Label Mapping parameter 3 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x0068
Valid Immediate L: 0x0069
Label Mapping parameter 4 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x006A
Valid Immediate L: 0x006B
Label Mapping parameter 5 indicator Valid mode(s) [2RIL) T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x006C
Valid Immediate L: 0x006D
Label Mapping parameter 6 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: Ox006E
Valid Immediate L: Ox006F
Label Mapping parameter 7 indicator Valid mode(s) P \ S T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x0070
Valid Immediate L: 0x0071
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P00.57

(Only for
RS485)

Parameter

Label Mapping parameter 8 indicator Valid mode(s) [NIS T
Range 0~OxFFFFFFF | Unit Default 0x00490049
F
Byte length | 32bit Attribute | R/W | 485 address H: 0x0072
Valid Immediate L: 0x0073

Set parameter to OXABCDWXYZ
High bit parameter position (PH) and low bit parameter position (PL)settings format:

0xABCD & OxXWXYZ
4-bit value Definition 4-bit value Definition
CD Parameter bias decimal YZ Parameter bias decimal
Parameter type Parameter type
B . X .
hexadecimal hexadecimal
A Unused w Unused

Description of corresponding parameter using Mapping Parameter 1 as example:
Mapping content is 32-bit wide, able to map 2 16-bit or 1 32-bit parameters:

P00.50 content as below:

(Mapping parameter 1 indicator: P00.50; Mapping parameter 1: P00.40)
P00.40 high bit corresponds to P00.50 high bit indicator (PH) value;
P00.40 low bit corresponds to P00.50 low bit indicator (PL) value;

1. When P00.50 PH#PL, indicates that P00.40 contains 2 16-bit mapped values.
If P00.50=0x06200101; PH=0x0620, PL=0x0101; write 0x0005 0064 into P00.40; write
0x0005 into P06.20, write 0x0064 into P01.01;

2. When P00.50 PH=PL, indicates that P00.40 contains 1 32-bit mapped value.
If P00.50=0x01150115; PH=0x0115, PL=0x0115; write 0x00000001into P00.40; write
0x00000001 into P01.15;

Note: When a 32-bit address parameter is mapped, please write same address into high
and low bit as shown above.

5.2.2 [Class 1] Gain adjustments

Label 1st position loop gain Valid mode(s) -’::
Range 0~30000 | Unit 0.1/s | Default 320

Byte length | 16bit Attribute R/W | 485 address 0x0101

Valid Immediate

Higher position loop gain value improves the responsiveness of the servo driver and
lessens the positioning time.

Position loop gain value shouldn’t exceed responsiveness of the mechanical system and
take in consideration velocity loop gain, if not it might cause vibration, mechanical noise
and overtravel.

As velocity loop gain is based on position loop gain, please set both values accordingly.
Recommended range: 1.2<P01.00/P01.01<1.8

Label 1t velocity loop gain Valid mode(s) P S T
Range 1~32767 | Unit 0.1Hz | Default 180

Byte length | 16bit Attribute R/W | 485 address 0x0103

Valid Immediate

To determine the responsiveness of the velocity loop. If inertia ratio of P00.04 is uniform
with actual inertia ratio, velocity loop responsiveness = P01.01.

To increase position loop gain and improve responsiveness of the whole system, velocity
loop gain must be set at higher value. Please notice that if the velocity loop gain is too
high, it might cause vibration.
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st i
Label 1 Intggral Time Constant of Valid mode(s) P S T
Velocity Loo
Range 1~10000 | Unit 0.1ms | Default 310
Byte length | 16bit Attribute R/W 485 address 0x0105
Valid Immediate

The lower the set value, the closer the lag error at stop to 0 but might cause vibration. If
the value set is overly large, overshoot, delay of positioning time duration and lowered
responsiveness might occur.

Set 10000 to deactivate P01.02.

Label 1st velocity detection filter Valid mode(s)
15

Range 0~31 Unit — Default
Byte length | 16bit Attribute R/W | 485 address 0x0107
Valid Immediate

This filter is a low pass filter. It blocks high frequencies which cause system instability from
velocity feedback data. The higher the set value, lower frequencies will be blocked and
velocity responsiveness will also be lowered. P01.03 needs to match velocity loop gain.
Please refer to the following table.

Value Velocity Detection Value Velocity Detection Filter
Filter Cut-off Cut-off Frequency (Hz)
Frequency (Hz)

0 2500 16 750

1 2250 17 700

2 2100 18 650

3 2000 19 600

4 1800 20 550

5 1600 21 500

6 1500 22 450

7 1400 23 400

8 1300 24 350

9 1200 25 300

10 1100 26 250

11 1000 27 200

12 950 28 175

13 900 29 150

14 850 30 125

[15] 800 31 100

Label 1st Torque Filter Time Constant Valid mode(s)
Range 0~2500 Unit 0.01ms Default 126
Byte length | 16bit Attribute | RIW 485 address 0x0109
Valid Immediate

To set torque command low-pass filter, add a filter delay time constant to torque command and filter
out the high frequencies in the command.

Often used to reduce or eliminate some noise or vibration during motor operation, but it will reduce
the responsiveness of current loop, resulting in undermining velocity loop and position loop control.
P01.04 needs to match velocity loop gain.

Recommended range: 1,000,000/(21mxP01.04) 2P01.01x4

For example: Velocity loop gain P01.01=180(0.1Hz) which is 18Hz. Time constant of torque filter
should be P01.01<221(0.01ms)

If mechanical vibration is due to servo driver, adjusting P01.04 might eliminate the vibration. The
smaller the value, the better the responsiveness but also subjected to machine conditions. If the
value is too large, it might lower the responsiveness of current loop.

With higher P01.01 value settings and no resonance, reduce P01.04 value;

With lower P01.01 value settings, increase P01.04 value to lower motor noise.
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Label 2d Position Loop Gain Validmode(s) [~ | |

Range 0~30000 | Unit 0.1/s Default 380

Byte length | 16bit Attribute R/W | 485 address 0x010B

Valid Immediate

Label 2n velocity loop gain Valid mode(s) P S T

Range 1~32767 | Unit 0.1Hz | Default 180

Byte length | 16bit Attribute R/W | 485 address 0x010D

Valid Immediate

Label \2/”" Intlegral Time Constant of Valid mode(s) P S T
elocity Loo

Range 1~10000 | Unit 0.1ms | Default 10000

Byte length | 16bit Attribute R/W | 485 address 0x010F

Valid Immediate

Label 2nd velocity detection filter Valid mode(s) P S T

Range 0~31 Unit — Default 15

Byte length | 16bit Attribute R/W 485 address 0x0111

Valid Immediate

Label 2 Torque Filter Time Constant Valid mode(s)

Range 0~2500 Unit 0.01ms | Default 126

Byte length | 16bit Attribute R/W | 485 address 0x0113

Valid Immediate

Position loop, velocity loop, velocity detection filter, torque command filter each have 2

pairs of gain or time constant (1stand 2nd).

Label Velocity feed forward gain validmode(s) [l | |

Range 0~1000 Unit 0.10% | Default 300

Byte length | 16bit Attribute | R/W 485 address 0x0115

Valid Immediate

Used for decreasing following error caused by low responsiveness of velocity loop. Might

cause overshoot or increase in noise if set value is too high.

Label Velocity feed forward filter time Valid mode(s) “
constant

Range 0~6400 Unit 0.01ms | Default 50

Byte length | 16bit Attribute | R/W 485 address 0x0117

Valid Immediate

Set velocity feed forward low pass filter to eliminate high or abnormal frequencies in
velocity feed forward command. Often used when position command with low resolution or
high electronic gear ration to smoothen velocity feed forward.

Position deviation under constant velocity can be lowered with higher velocity feed forward
gain. Please refer to the equation below.

Reduce P01.11 value to suppress velocity overshoot during deceleration; Increase P01.11
value to suppress noise or vibration due to long driver control cycle or position command
uneven pulse frequency.

<Application>

Set P01.11 =50 (0.5ms) , improve feedforward effect by gradually increasing P01.10.
The equation below can be used to determine the position deviation due to velocity
feedforward gain under constant velocity.

Uint
Set velocity———] 100 — Velocity feed foward gain[%)
Position loop gain[Hz] ~ 100

Position deviation[Unit]=
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Label Torque feed forward gain Valid mode(s) m:
Range 0~1000 Unit 0.1% Default 0

Byte length | 16bit Attribute | RIW 485 address 0x0119

Valid Immediate

Before using torque feed forward, please set correct inertia ratio P00.04. By increasing
torque feed forward gain, position deviation on constant acceleration/deceleration can be
reduced to close to 0. Under ideal condition and trapezoidal speed profile, position
deviation of the whole motion can be reduced to close to 0. In reality, perturbation torque
will always exist, hence position deviation can never be 0.

Label Torque feed forward filter time Valid mode(s)
constant

Range 0~6400 Unit 0.01ms | Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x011B
Valid Immediate

Low pass filter to eliminate abnormal or high frequencies in torque feed forward command.
Usually used when encoder has lower resolution or precision.

Noise reduces if torque feed forward filter time constant is set higher but position deviation
will increase at acceleration varied points.
<Application>

- Set P01.13 = 50ms, please increase torque forward gain gradually to enable torque

feedforward.
* By increasing P01.13, noise will reduce but position deviation will become larger.
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Label Position control gain switching Valid mode(s) '
mode

Range 0~10 Unit — Default 0

Byte length 16bit Attribute | RIW 485 address 0x011F

Valid Immediate

In position control, set the conditions for gain switching to be valid.

Value Condition

Gain switching condition

[0] 1st gain fixed

Fixed on using 1st gain(P01.00-P01.04)

1 2d gain fixed

Fixed on using 2" gain (P01.05-P01.09)

- Gain switching input (GAIN) invalid: 1st gain.

2 Gain switching | - Gain switching input  (GAIN) valid: 2" gain.
input valid *Default: 15t gain
Switch to 2nd gain when set torque command absolute
3 High command value larger than (level + hysteresis) [%]
torque Switch to 15t gain when set torque command absolute
value smaller than (level + hysteresis) [%]
4-9 Reserved Reserved

Pending position
10 command
+actual velocity

Valid for position control.
Switch to 2" gain if position command # 0

Switch to 1st gain if positional command = 0 throughout
the duration of delay time and absolute value of actual
velocity remains smaller than (level - hysteresis) (r/min)

** Above ‘level’ and ‘hysteresis’ are in correspondence to P01.17 Position control gain
switching level and P01.18 Hysteresis at position control switching.

Label Eac\)/zlltlon control gain switching Valid mode(s)

Range 0~20000 Unit Mode Default 50
dependent

Byte length | 16bit Attribute | R/'W 485 address 0x0123

Valid Immediate

Set threshold value for gain switching to occur.

Unit is mode dependent.

Switching condition

Unit

Position

Encoder pulse count

Velocity

RPM

Torque

%

Please set level = hysteresis

Label Hy'ster.eS|s at position control Valid mode(s)
switching
Range 0~20000 Unit Mode Default 33
dependent
Byte length | 16bit Attribute | R/'W 485 address 0x0125
Valid Immediate

To eliminate the instability of gain switching. Used in combination with P01.17 using the

same unit.

If level< hysteresis, drive will set internally hysteresis = level.
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Label Position control switching time Valid mode(s) n::
Range 0~10000 Unit 0.1ms | Default 33

Byte length | 16bit Attribute | R/W 485 address 0x0127

Valid Immediate

During position control, if 15t and 2" gain difference is too large, to ease torque changes
and vibration due to rapid changes in position loop gain, set suitable P01.19 value
For example: 1st (P01.00) <-> 2nd (P01.05)

2nd (Pr1.05)

-

E i EPcsitjon gain
i switching time (ms)

'(Pr1.19)

1st (Pr1.00)

Result of
switching

R X

Label Position command pulse filter time | Valid mode(s) m:l:
Range 0~200 Unit 0.01us | Default 8

Byte length | 16bit Attribute | R/'W 485 address 0x0147

Valid After restart

To filter position setting pulse, getting rid of narrow pulse frequency with interference. Low-
speed pulse input unit: 0.05us; High-speed pulse input unit: 0.01us.
If set value is overly large, it will affect the receiving of high frequency command pulse and
wth high delay time.
P01.35 formula:

1
2 x P01.35 x 0.05us

Filter frequency =

Example: P01.35=100, pulse frequency > 100KHz will be filtered;

X 1000000Hz

P01.35 Filter frequency P01.35 Filter frequency

0 Null 100 100kHz(500KHz)
8 1.25MHz(6.25MHz) 125 80kHz(400KHz)
10 1MHz (5MHz) 160 62.5kHz(312KHz)
20 500kHz(2.5MHz) 200 50kHz(250KHz)
50 200kHz(1MHz)
80 125kHz(625KHz)

Label External ABZ encoder filter time Valid mode(s)

Range 0~300 Unit 0.01us Default 3

Byte length | 16bit Attribute | R/'W 485 address 0x0149

Valid After restart

To set filter time for external ABZ encoder

130




E-DHASxxP Series AC Servo driver — Pulse Type Parameter

Label Special function register 2 Valid mode(s)
0

Range 0~O0xFFFF | Unit - Default
Byte length | 16bit Attribute | R/W 485 address 0x014F
Valid Immediate
Value Description
[0] Reserved
1 =1, activate full closed loop during trial run
2 =1, hybrid position deviation clearing

5.2.3 [Class 2] Vibration suppression

Label Adaptive filtering mode settings Valid mode(s) ml:
Range 0~4 Unit — Default 0
Byte length | 16bit Attribute | R/W 485 address 0x0201
Valid Immediate
Value Description
0 Adaptive filter: invalid Parameters related to 3™ notch filter remain
unchanged
Adaptive filter: 1 filter valid | 1 adaptive filter becomes valid. 3™ notch filter
1 for once. related parameters updated accordingly. P02.00
switches automatically to O once updated.
Adaptive filter: 1 filter 1 adaptive filter becomes valid. 3 notch filter
2 remains valid related parameters will keep updating
accordingly.
3-4 Reserved -
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Label 1st notch frequency Valid mode(s)
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute | R/W 485 address 0x0203

Valid Immediate

Set center frequency of 1sttorque command notch filter.
Set P02.01 to 4000 to deactivate notch filter

Label 1st notch width Valid mode(s) _
Range 0~20 Unit — Default

Byte length 16bit Attribute R/W 485 address Ox0205

Valid Immediate

Set notch bandwidth for 1st resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with P02.01 and P02.03, P02.02 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings

Label 1st notch depth Valid mode(s) _
Range 0~99 Unit — Default

Byte length 16bit Attribute R/W 485 address Ox0207

Valid Immediate

Set notch depth for 1st resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with P02.01 and P02.02, P02.03 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings

Label 2" notch frequency Valid mode(s) P s | T
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute | R'W 485 address 0x0209

Valid Immediate

Set center frequency of 2" torque command notch filter.
Set P02.04 to 4000 to deactivate notch filter

Label 29 notch width Valid mode(s) _
Range 0~20 Unit — Default

Byte length 16bit Attribute | R/'W 485 address OXOZOB

Valid Immediate

Set notch bandwidth for 2" resonant notch filter.

Under normal circumstances, please use factory default settings. If resonance is under control,
in combination with P02.04 and P02.06, P02.05 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 2d notch depth Valid mode(s) _
Range 0~99 Unit — Default

Byte length 16bit Attribute | R/W 485 address 0x02OD

Valid Immediate

Set notch depth for 15t resonant notch filter.

When P02.06 value is higher, notch depth becomes shallow, phase lag reduces. Under normal
circumstances, please use factory default settings. If resonance is under control, in
combination with P02.04 and P02.05, P02.06 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 3" notch frequency Valid mode(s)
Range 50~4000 Unit Hz Default 4000

Byte length 16bit Attribute | R/W 485 address 0x020F

Valid Immediate

Set center frequency of 3 torque command notch filter.
Set P02.07 to 4000 to deactivate notch filter
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Label 3" notch width Valid mode(s)
Range 0~20 Unit — Default 4

Byte length 16bit Attribute | R'W 485 address 0x0211

Valid Immediate

Set notch depth for 3 resonant notch filter.
When P02.06 value is higher, notch depth becomes shallow, phase lag reduces. Under
normal circumstances, please use factory default settings. If resonance is under control, in
combination with P02.04 and P02.05, P02.06 can be reduced to improve current loop
responsiveness which allows higher mechanical stiffness settings.

Label 3" notch depth Valid mode(s)
Range 0~99 Unit — Default 0

Byte length 16bit Attribute | R/W 485 address 0x0213

Valid Immediate

Set notch depth for 3 resonant notch filter.
When P02.06 value is higher, notch depth becomes shallow, phase lag reduces. Under
normal circumstances, please use factory default settings. If resonance is under control, in
combination with P02.04 and P02.05, P02.06 can be reduced to improve current loop

responsiveness which allows higher mechanical stiffness settings.

Label 1t damping frequency Valid mode(s) _::
Range 0/10~2000 | Unit 0.1Hz Default 0

Byte length 16bit Attribute R/W 485 address 0x021D

Valid Immediate

EDrive)

Set P02.16 to 0 to deactivate this parameter.

To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz. Set
P02.15 to wobble frequency (wobble frequency can be determined using tracing function of

Label 2 damping frequency Valid mode(s) _:|:
Range 0/10~2000 | Unit 0.1Hz Default 0

Byte length 16bit Attribute | R/W 485 address 0x0221

Valid Immediate

of EDrive)

Set P02.16 to 0 to deactivate this parameter.
To suppress wobble at load end. Often used when wobble of flexible structure due to high
deceleration upon stopping. Especially effective for wobble with frequencies under 100Hz.
Set P02.16 to wobble frequency (wobble frequency can be determined using tracing function
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Label Position command smoothing filter | Valid mode(s) _:l:

Range 0~32767 Unit 0.1ms Default 0
Byte length 16bit Attribute R/W 485 address 0x022D
Valid At stop

To set time constant of 1 time delay filter of position command.

To set time constant of 1 time delay filter, according to target velocity Vc square wave
command as show below.

Position
Velocity| command Position command Filter
(RPM) before filter after filter switching
|, time |
Ve |-—-
VecX0.632 [ — T Position command
i smoothing filter set
: time(ms)
VeX0368 -—-4H — | _/JIZ,ZZ_X_Q.Jm,s.\_. L.
|
% |
— e Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If P02.22 is set too high, overall time will be lengthened.

Label Position command FIR filter Valid mode(s) I-::

Range 0~2500 Unit 0.1ms Default 0
Byte length 16bit Attribute | R/'W 485 address 0x022F

Valid At stop

As shown below, when target velocity Vc square wave command reaches Vc, it becomes
trapezoidal wave after filtering.

Position
Velocity command  Position command Filter
(RPM) | before filtering  after filtering switching

\ | time |
Ve F-—- >

4sition command

FIR filter set
time(ms)
Pr2.23 x0.1ms

v

) Nl

Time

As shown below, when target velocity Vc trapezoidal command reaches Vc, it becomes S
wave after filtering.
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Position
Velocity| command Position command
(RPM) [ before filtering after filtering
o
Ve [— — —" :

| |
'y
| | .
. Position command
Y~ FIRfiterset

time(ms)
Pr2.23 x 0.1ms

o\
<+

— e Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If P02.23 is set too high, overall time will be lengthened.

Note: Please wait for command to stop and after filter idle time to modify P02.23.
Filter switching time = (P02.23 set value x 0.1ms + 0.25ms)

Label Adjustment mode Valid mode(s)
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | R'W 485 address 0x0261
Valid Immediate
Value Description
[0] Turn off automatic adjustments
Activate automatic adjustments, real time inertia measuring and vibration
1 suppression. Inertia measuring deactivated after reaching 4 times in 5
minutes, triggering conditions: changes in mechanical stiffness.
Label MFC type Validmode(s) I | |
Range 0~3 Unit — Default 0
Byte length | 16bit Attribute | R/W 485 address 0x0265
Valid Re-enable
Value Description
[0] Model following control
1 Zero tracking control
2 3 inertia (future upgrade)
3 Path following (future upgrade)
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Label Velogitly feedforward compensation Valid mode(s) “
coefficient

Range -10000~10000 | Unit . Default 0

Byte 16bit Attribute | R/W 485 address 0x0267

length

Valid Immediate

To compensate for velocity feedforward

Label TOFQI..JPT feedforward compensation Valid mode(s) n:
coefficient

Range -10000~10000 Unit _ Default 0

Byte 16bit Attribute | RIW 485 address 0x0269
length

Valid Immediate

To compensate for torque feedforward

Label Dynamic friction compensation Valid mode(s) P S T
coefficient

Range 0~1000 Unit % Default 0

Byte 16bit Attribute | R/'W 485 address 0x026B

length

Valid Immediate

To set ratio of rated torque/rated rotational speed, to compensate for dynamic friction
during motion and have better control over acceleration/deceleration.

Dynamic friction coefficient
_ |Torque(Rotational speed 1) — Torque(Rotational speed 2)

| Rotational speed 1 — Rotational speed 2 “rebutestations) pwad

When there is an excess position deviation during acceleration/deceleration, please adjust
P02.53 to reduce the deviation to 0.

Label Overshoot time coefficient Valid mode(s)
0

Range 0~10000 Unit % Default

Byte 16bit Attribute | R'W 485 address 0x026D
length

Valid Immediate

To set overshoot time coefficient

Label Overshoot suppression gain Valid mode(s) P S T
Range 0~10000 Unit % Default 0

Byte 16bit Attribute | R/W 485 address 0x026F

length

Valid Immediate

Suppression improves with larger set value but might affect the performance of MFC. Please
use with caution for any value above 100.
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5.2.4 [Class 3] Velocity/Torque control
Label Velocity internal/external switching | Valid mode(s) m
Range 0~3 Unit — Default 1
Byte length | 16bit Attribute R/W 485 address 0x0301
Valid Immediate

Connect to the right DI to control internal command velocity settings.

Value Velocity settings
0 Analog - Velocity command (SPR)
[1] Internal velocity settings 15t — 4t speed (P03.04~P03.07)
5 Internal velocity settings 15t — 3 speed (P03.04~P3.06) . Analog
velocity command (SPR)
3 Internal velocity settings 15t — 8" speed (P03.00~P03.11)
Internal command Internal command Internal command
Value V((TL?.T.gDE velocity 2 velocity 3 C\gﬂ%c:g d
D (INTSPD2) (INTSPD3)
OFF OFF 15t speed
ON OFF 2nd speed
1 OFF ON No effect 39 speed
ON ON 4t speed
OFF OFF 1st speed
ON OFF 2" speed
2 OFF ON No effect 3 speed
ON ON Simulated
speed
Similar to P03.00=1 OFF 1t — 4th speed
OFF OFF ON 5t speed
3 ON OFF ON 6" speed
OFF ON ON 7t speed
ON ON ON 8t speed

. |
Velocity
command

[rfmin]

P03.00=1/2

Velocity
command
[r/min]

-

Please change internal command velocity as per diagram below as unexpected axis
movement might occurs if 2 command velocities are changed at the same time.

[INTSPD1] oper
[INTSPD2| open
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Label Veloc]ty commgnd rotational Valid mode(s)
direction selection
Range 0~1 Unit — Default 0
Byte length 16bit Attribute | R/W 485 address 0x0303
Valid Immediate
To set positive/negative direction of velocity command
VeI Se.t tings Velocity command sign selection Velocity
Value (Analog or internal command
: VC-IGN) L
velocity) direction
(0] + No effect Positive
- No effect Negative
1 No effect OFF Positive
No effect ON Negative
Label Velocity command input gain Valid mode(s) “
Range 10~2000 | Unit (riminyv | Default 500
Byte length | 16bit Attribute | R/'W 485 address 0x0305
Valid Immediate |

To set gain changes from voltage added onto analog velocity command (SPR) to motor
command velocity

P03.02 sets command input voltage and rotational speed slope.
Factory default:

P03.02=500(r/min)/V.
Hence 6V input: 3000 r/min

1. Do not supply more than £10V power for analog velocity command (SPR).
2. If P03.02 set value is too large, it might cause vibration.

Default siope

Positive

Velocity | =
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Label Velocity command input inversion Valid mode(s) E
Range 0~1 Unit — Default 0

Byte length 16bit Attribute R/W 485 address 0x0307

Valid Immediate

To set voltage polarity of analog velocity command.
Only valid when P03.01 = 0. When P03.01 = 1, rotational direction is only related to VC-SIGN.

Value Motor rotational direction
[0] Not [ Positive voltage | — [ Positive direction |
inversed [ Negative voltage | — [ Negative direction |
1 Inversed [ Positive voltage | — [ Positive direction |

[ Negative voltage | — [ Negative direction |

If there is an external position sensor with different polarity from P03.03, motor might undergo
abnormal motion.

Label 1st speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R/W 485 address 0x0309
Valid Immediate

Label 2nd speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R/W 485 address 0x030B
Valid Immediate

Label 3rd speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R/W 485 address 0x030D
Valid Immediate

Label 4th speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R/W 485 address 0x030F
Valid Immediate

Label 5th speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R'W 485 address | 0x0311
Valid Immediate

Label 6th speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x0313
Valid Immediate

Label 7th speed of velocity setting Valid mode(s) “
Range -10000~10000 | Unit r/min | Default

Byte length | 16bit Attribute | R/'W 485 address 0x0315
Valid Immediate

Label 8th speed of velocity setting Valid mode(s) m
Range -10000~10000 | Unit r/min | Default 0

Byte length | 16bit Attribute | R'W 485 address | 0x0317
Valid Immediate

To set internal velocity command 1st -8t speed
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Label Acceleration time settings Valid mode(s) m
Range Unit ms/ Default
Byte length | 16bit Attribute | R/'W 485 address 0x0319
Valid Immediate
Label Deceleration time settings Valid mode(s) |s |
Range _ Unit ms/ Default

0~10000 (1000rpm) 100
Byte length | 16bit Attribute | R/'W 485 address 0x031B
Valid Immediate

Set max acceleration/deceleration for velocity command.

If target velocity = x [rpm], max acceleration = a [unit: rpm/ms], acceleration time = { [ms]
P03.12 = 1000/a
P03.13 = 1000/a

a=x/1t

Velocity Initial acceleration
For exéfble: If md®BR is to achieve 1500rpm in 3@sea=ti6@)/30=50rpm/ms
P03.12 = 1000/a= 20. Hence when P03.12 = 20, motor can achieve 1500rpm in 30s.

1000
(rpm)

Velocity 4
(r/min)

Initial velocity
command

With added
acceleration
deceleration

1000 -
(r/min)

After deceleration
time setting added

—

Pr3.12(ms)

—
Pr3.13(ms)

Time

Usually used when there is rapid acceleration or trapezoidal wave velocity command due
to many different internal speed segments under velocity control mode which causes

instable while motor in motion.
Under velocity control mode, 6083 and 6084 is limited by P03.12 and P03.13
correspondingly.
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Label Slgm0|d acceleration/deceleration Valid mode(s)
settings
Range 0~1000 Unit ms Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x031D
Valid After restart
To set sigmoid acceleration and deceleration turning point in accordance to P03.12 and
P03.13.
Velocity Velocity
(RPM) ts ts af ter
j—> j—> acceleration/
Target |— ————— —1 || deceleration
velocity | | settings
Ve (N l
| ta= Vc/1000 x Pr3.12 x Ims
ts | td= V¢/1000 x Pr3.13 x Ims
| Ts = Pr3. 14 x Ims le—>|
| | Use when ta/2>ts. td/2>ts |
Ny T Tine
ta g
Label Zero speed clamp function Valid mode(s) E
selection
Range 0~3 Unit — Default 0
Byte length | 16bit Attribute R/W 485 address 0x031F
Valid Immediate
Value Zero speed clamp function
0 Invalid: zero speed clamp deactivated
1 Velocity command is forced to 0 when the zero speed clamp (ZEROSPD) input
signal is valid.
2 Velocity command is forced to 0 when actual velocity is lower than P03.16.
3 Includes conditions from 1 and 2
Label Zero speed clamp level Valid mode(s) m
Range 10~2000 Unit r/min Default 30
Byte length | 16bit Attribute | R/W 485 address 0x0321
Valid Immediate

P03.16 and after static time set in P03.23.

Valid when P03.15 = 2/3, velocity command is forced to 0 when actual velocity is lower than

Label Torque internal/external switching Valid mode(s) |
Range 0~3 Unit Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x0323

Valid Immediate

Value Torque command input Velocity limit input
[0] Analog input 3(Al 3) P03.21 set value
1 Analog input 3(Al 3) Analog input 1(Al 1)
2 P03.22 set value P03.21 set value
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Label Torque command direction selection | Valid mode(s) |
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute R/W | 485 address 0x0325
Valid Immediate
To set torque command positive/negative direction
Value Direction settings
TC-SIGN ON/OFF has no effect on torque direction
[0] Torque command input [ Positive | —Positive direction.
[ Negative | —Negative direction
Use TC-SIGN ON/OFF status for torque direction
1 OFF: Positive direction ON: Negative direction
Label Torque command input gain Valid mode(s) |
Range 10~100 Unit 0.1V/100% | Default 30
Byte length | 16bit Attribute | R/W 485 address 0x0327
Valid Immediate

To set gain changes from voltage added onto analog torque command (TRQR) to torque
command (%)

-Unit: (0.1V/100%)

-Set input voltage required for rated output
torque.

‘Default = 30, which is 3V/100%

-— .
|

i Factory default

; - 2 4 6 810V
Smmand Nput
volta

{200
+ 300(%
Label Torque command input inversion Valid mode(s) |
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | R'W 485 address 0x0329
Valid Immediate

To set voltage polarity of analog torque command.
Only valid when P03.18 = 0.

Value Motor torque direction
[0] Not [ Positive voltage | — I Positive direction |
inversed [ Negative voltage ] — [ Negative direction |
1 Inversed [ Positive voltage | — [ Positive direction |
[ Negative voltage | — [ Negative direction |
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Parameter

|

Label Velocity limit in torque mode Valid mode(s)

Range 0~10000 Unit r/min | Default 0

Byte length | 16bit Attribute R/W 485 address 0x032B
Valid Immediate
To set velocity limit in torque control mode. Only valid when P03.17 =0/ 2.

|

Label Torgue command Valid mode(s)

Range 0~300 Unit % Default 0

Byte length 16bit Attribute | RIW 485 address 0x032D

Valid Immediate

To set torque limit in torque control mode. Only valid when P03.17 = 2.

Please refer to P03.17.

Label i%rgespeed delay time in velocity Valid mode(s) H:
Range 0~2000 Unit ms Default 0

Byte length | 16bit Attribute | R/W 485 address 0x032F

Valid Immediate

To set the time interval between axis reaches zero speed level and the moment it totally stops.
Used when axis crawls under velocity mode. Set 0 to deactivate this parameter.

Label Maximum motor rotational speed Valid mode(s)
Range 0~10000 Unit r/min Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x0331

Valid Immediate

To set maximum motor rotational speed but not higher than motor rated speed
If P03.24 = 0, maximum motor rotational speed = max. speed in motor parameter.

|

Label Analog 1 clamping voltage Valid mode(s)
P03.29 Range 0~20000 Unit mv Default 0
: Byte length | 16bit Attribute R/W 485 address 0x033B
Valid Immediate

Only valid when P03.17 = 1.
When P03.17=1, velocity is set to 0 if analog 1 voltage is below P03.29 set value.

Valid mode(s) |

Label Analog 3 clamping voltage

Range 0~20000 Unit mv Default 0
FLEl Byte length | 16bit Attribute | R/W | 485 address | 0x033D

Valid Immediate

Only valid when P03.17 =1/0.
When P03.17=1/ 0, velocity is set to 0 if analog 1 voltage is below P03.30 set value.

-
-
-
=
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5.2.5 [Class 4]I/0O Monitoring Settings

Parameter

Label Input selection DI1 Valid mode(s) P S T
Range 0x00~0xFF Unit — Default 0x2

AU Byte length | 16bit Attribute | R/'W 485 address 0x0401
Valid Immediate

Please refer to the table below to set DI signals and table on the right for corresponding pin and parameters

. Value
Signal Symbol NO NC —
Invalid — 0 - PIN Input | Parameters
Positive limit switch POT 1 81
Negative limit switch NOT 2 82 8 DI P04.00
Servo enabled SRV-ON 3 83 9 DI2 P04.01
Clear alarm A-CLR 4 - 26 DI3 P04.02
Control mode switching C-MODE 5 85 27 DI4 P04.03
Gain switching GAIN 6 86 28 DI5 P04.04
Clear deviation count CL 7 -

Command pulse prohibited INH 8 88 29 DI6 P04.05
Torque limit switching TL-SEL 9 89 30 DI7 P04.06
Command frequency DIVA1 C 8C 31 DI8 P04.07

divider/multiplier switching 32 DI9 P04.08

Internal command velocity 1 INTSPD1 E 8E 33 DI10 P04.09

Internal command velocity 2 INTSPD2 F 8F

Internal command velocity 3 INTSPD3 10 90

Zero speed clamp ZEROSPD 11 9N
Velocity command sign VC-SIGN 12 92
Torque command sign TC-SIGN 13 93

Forced alarm E-STOP 14 94
Vibration suppression 1 VS-SEL1 0A 8A
Vibration suppression 2 VS-SEL2 0B 8B

Please don’t set anything other than listed in table above.
Normally open (NO) : Valid when input = ON
Normally close (NC): Valid when input = OFF
Er210 might occur if same function is allocated to different channels at the same time
Servo enabled (SRV-ON) has to be allocated to enabled servo driver.
Inputs related to Pr-mode:

. Value
Signal Symbol NO NC

Trigger command CTRG 20 AQ

Home HOME 21 A1

Forced stop STP 22 A2

- Value
Signal Symbol NO NC
Positive JOG PJOG 23 A3
Negative JOG NJOG 24 A4
Positive limit PL 25 A5
Negative limit NL 26 A6
Origin ORG 27 A7
Path address 0 ADDO 28 A8
Path address 1 ADD1 29 A9
Path address 2 ADD2 2A AA
Path address 3 ADD3 2B AB

Note: CTRG, HOME are edge triggered, please make sure electronic bits last 1ms or above.
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Label Input selection DI2 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x1
Byte length | 16bit Attribute | RIW 485 address 0x0403
Valid Immediate
Label Input selection DI3 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x0
Byte length | 16bit Attribute | R/W 485 address 0x0405
Valid Immediate
Label Input selection D14 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x6
Byte length | 16bit Attribute | R/W 485 address 0x0407
Valid Immediate
Label Input selection DI5 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0xC
Byte length | 16bit Attribute | R/W 485 address 0x0409
Valid Immediate
Label Input selection DI6 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x3
Byte length | 16bit Attribute | R/W 485 address 0x040B
Valid Immediate
Label Input selection DI7 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x7
Byte length | 16bit Attribute | RIW 485 address 0x040D
Valid Immediate
Label Input selection DI8 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x4
Byte length | 16bit Attribute | RIW 485 address 0x040F
Valid Immediate
Label Input selection DI9 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x5
Byte length | 16bit Attribute | RIW 485 address 0x0411
Valid Immediate
Label Input selection DI10 Valid mode(s) P S T
Range 0x0~0xFF Unit — Default 0x8
Byte length | 16bit Attribute | RIW 485 address 0x0411
Valid Immediate
-DI2~DI10allocation is the same as DI1. Please refer to P04.00.
Label Output selection DO1 Valid mode(s) Wi S T
Range 0x0~OxFF Unit — Default 0x3
Al Byte length | 16bit Attribute | R/'W 485 address 0x0415
Valid Immediate
Please allocate DO as per table below. ALARM logic is the opposite of others
Value .
NO NC =gt Symbol ?,m Output | Parameters
00 80 Invalid —
01 81 Alarm ALARM 11 DO1+
02 82 Servo-Ready SRDY 10 DO1- P04.40
03 83 External brake released BRK-OFF 35 DO2+
04 84 Positioning completed INP 34 DO2- P04.11
05 85 At-speed AT-SPPED 37 DO3+
06 86 Torque limit signal TLC 36 DO3- P04.12
07 87 Zero speed clamp detection ZSP
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08 88 Velocity coincidence V-COIN 39 DO4+ P04.13
12 92 Servo Status SRV-ST 38 DO4- )
15 95 Positive limit valid POT-OUT 12 DO5 P04.14
16 96 Negative limit valid NOT-OUT 40 DO6 P04.15
0B 8B Position command ON/OFF P-CMD
OF 8F Velocity command ON/OFF V-CMD
0D 8D Velocity limit signal V-LIMIT
14 94 Position comparison CMP-OUT

Same signal can be assigned to multiple different outputs.
Normally open (NO): Active low
Normally close (NC): Active high

Err212 might occur if output is allocated to signals other than listed in the table above.

Outputs related to PR-mode

. Value
Signal Symbol NO NC
Command completed CMD-OK 20 AQ
Path completed PR-OK 21 A1
Homing done HOME-OK 22 A2

Note: CMD-OK indicates PR command is sent by axis might not yet be in position. PR-OK

indicates axis is in place.

Label Output selection DO2 Valid mode(s)
Range 0x0~0xFF Unit — Default 0x2

Byte length | 16bit Attribute | R/'W 485 address 0x0417

Valid Immediate

Label Output selection DO3 Valid mode(s) [ S T
Range 0x0~0xFF Unit — Default 0x1

Byte length | 16bit Attribute | R/'W 485 address 0x0419

Valid Immediate

Label Output selection DO4 Valid mode(s)
Range 0x0~0xFF Unit — Default 0x4

Byte length | 16bit Attribute | R/'W 485 address 0x041B

Valid Immediate

Label Output selection DO5 Valid mode(s)
Range 0x0~0xFF Unit — Default 0x7

Byte length | 16bit Attribute | R/'W 485 address 0x041D

Valid Immediate

Label Output selection DO6 Valid mode(s)
Range 0x0~0xFF Unit — Default 0x6

Byte length | 16bit Attribute | R/'W 485 address 0x041F

Valid Immediate

DO2-DOE6 is allocated by the same method as per DO1. Please refer to P04.10.
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Label Analog input 1(Al-1) Zero drift settings | Valid mode(s) m:
Range -1860~1860 Unit 5.37mv | Default 0
Byte length | 16bit Attribute R/W 485 address 0x042D
Valid Immediate

To set zero drift compensation

value on analog input 1 voltage for zero drift correction.

Label Analog input 1(Al-1) filter valid mode(s) “:
Range 0~6400 Unit 0.01ms | Default 0
Byte length | 16bit Attribute R/W 485 address 0x042F
Valid Immediate
To set a delay filter time coefficient for Al1 input voltage. When filter time takes effect, input
voltage will be smoothened.
Analog input 1(Al-1) overvoltage .
Label settings Valid mode(s)
Range 0~100 Unit 0.1V Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x0431
Valid Immediate

P04.24 is invalid when set to 0. Er270 might occur when the input voltage of Al1 is higher

than the voltage after zero drift correction.

Label Analog input 3(Al-3) Zero drift settings | Valid mode(s) |
Range -1860~1860 Unit 5.37my | Default 0

Byte length | 16bit Attribute R/W 485 address 0x0439

Valid Immediate

To set zero drift compensation value on analog input 3 voltage for zero drift correction.

Label Analog input 3(Al-3) filter Valid mode(s) [

Range 0~6400 Unit 0.01ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x043B

Valid Immediate

To set a delay filter time coefficient for Al3 input voltage. When filter time takes effect, input

voltage will be smoothened.

Label Ana_log input 3(Al-3) overvoltage Valid mode(s)
settings

Range 0~100 Unit 0.1V Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x043D

Valid Immediate

P04.30 is invalid when set to 0. Er270 might occur when the input voltage of Al3 is higher

than the voltage after zero drift correction.
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Label Positioning complete range Valid mode(s) m |
Range 0~ Unit .. | Default

10000 P05.21 set unit 20
Byte length | 16bit Attribute | R'W 485 address 0x043F
Valid Immediate

To set position deviation range of INP1 positioning completed output signal. INP1 output
signal will be valid once position is complete within the range of deviation set.
Default unit: 0.00001rev. Can be set on P05.21 as command unit (pulse) or encoder unit

(pulse)

Label Positioning complete output setting Valid mode(s) I- |
Range 0~4 Unit — Default 1

Byte length | 16bit Attribute | R/'W 485 address 0x0441

Valid Immediate

To set conditions for INP1 output signal to be valid

Value

Positioning completed signal

0

Signal valid when the position deviation is smaller than P04.31

1

Signal valid when there is no position command and position deviation is
smaller than P04.31

2

Signal valid when there is no position command, zero-speed clamp
detection (ZSP) signal is ON and the positional deviation is smaller than
P04.31

Signal valid when there is no position command and position deviation is
smaller than P04.31. Signal ON when within the time set in P04.33
otherwise OFF.

When there is no command, position detection starts after the delay time set

in P04.33.
Signal valid when there is no position command and positional deviation is
smaller than P04.31.

Label

INP positioning delay time Valid mode(s) I3 |

Range

0~15000 Unit 1ms Default 0

Byte length

16bit Attribute | R/W 485 address 0x0443

Valid

Immediate

Valid when P04.32 = 3.

Set value Positioning completed signal
0 Indefinite delay time, signal ON until next position command
1-15000 OFF within the time set; ON after time set. Switch OFF after receiving next
position command.
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Label Zero speed Valid mode(s) B s T
Range 1~2000 Unit r/min Default 50
Byte length | 16bit Attribute R/W 485 address 0x0445
Valid Immediate

To set threshold value for zero speed clamp detection.
Zero speed clamp detection (ZSP) output signal valid when motor speed goes under the value

set in P04.34
- Disregard the direction of rotation, Speed
valid for both directions. (RPM)

Positive
direction

(Pr4.34+5) r/min ~]

- Hysteresis of 5RPM. Please refer
to diagram on the right side.

Negative
direction

(Pr4.34-5) r/min

ZSP I

ON

Label Velocity coincidence range Valid mode(s) m:
Range 10~2000 Unit r/min Default 50

Byte length | 16bit Attribute R/W 485 address 0x0447

Valid Immediate

If the difference between velocity command and motor actual speed is below P04.35,

Velocity coincidence (V-COIN) output signal valid.

Due to 10RPM hysteresis:
Velocity coincidence output OFF -> ON timing (P04.35 -10) r/min
Velocity coincidence output ON -> OFF timing (P04.35 +10) r/min

Position command after
acceleration time

Velocity| _Velooty. settings added Pr4.35
(RPM) Velocity coincidence
............. f *_7 range
1
— e
Motor
Pr4.35 speed
Velocity
coincidence Pr4.35
range Velocity
coincidence range
Velocity ON ON :
coincidence
V-COIN OFF OFF
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Parameter

Label Arrival velocity Valid mode(s) m:
Range 10~2000 Unit r/min Default 1000
Byte length | 16bit Attribute | R/W 485 address 0x0449
Valid Immediate
When motor velocity > P04.36, AT-speed output signal is valid.
Detection using 10RPM hysteresis.
Velocity
[r/min] Motor Velocity
Pr4.36+10 | ---- ,
P14.36-10 | - o4-- ------------- N
-(P14.36-10) | \\ “ee o s
-(Pr4.36+10) ----- e e e o e g !
‘*‘“‘;ln;,ﬂ“’“' orF | ON lore] ON ]
(AT-SPEED)
Label Motor power-off delay time Valid mode(s)
Range 0~3000 Unit 1ms Default 150
Byte length | 16bit Attribute R/W 485 address 0x044B
Valid Immediate

To set delay time for holding brake to be activated after motor power off to prevent axis from

sliding.

When P05.06 = 0, SRV-ON signal is off, holding brake is activated (delay time is determined
by P04.39 or P06.14). Motor powered-off once delay time set in P04.37 is due.

Label Holding brake release time Valid mode(s)
Range 0~3000 Unit 1ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x044D

Valid Immediate

Motor
Velocity

*1: Delay time set in P04.38
*2: Delay time from the moment BRK_OFF signal is given until actual holding brake is

released or BRK_ON signal is given until actual holding brake is activated. It is dependent
on the holding brake of the motor.

e To set delay time for holding brake to be released after motor power on.
Motor will remain at current position and input command is masked to allow
holding brake to be fully released before motor is set in motion.

ON
SRV_ON OFF 2
Brake released
(BRK_ON)
Brake *4
BRK_OFF ON *1
On
ff
Motor Power ©
2 Released 2
Actual holding  graked Braked
brake status
*3
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*3: Deceleration time is determined by P06.14 or if motor speed goes below P04.39,
whichever comes first. BRK_OFF given after deceleration time.
*4: P04.37 set time value.

Delay time from the moment SRV _ON is given until BRK_OFF switch to BRK_ON, is less
than 500ms.

Label Holding brake activation speed Valid mode(s)
Range 30~3000 Unit r/min Default 30

Byte length | 16bit Attribute | R/'W 485 address 0x044F
Valid Immediate

To set the activation speed for which holding brake will be activated.

When SRV-OFF signal is given, motor decelerates, after it reaches below P04.39 and
P06.14 is not yet reached, BRK_OFF is given.

BRK_OFF signal is determined by P06.14 or if motor speed goes below P04.39, whichever
comes first.

Application:

1. After disabling axis, P06.14 has been reached but motor speed is still above P04.39,
BRK_OFF signal given.

2. After disabling axis, P06.14 has not been reached but motor speed is below P04.39,
BRK_OFF signal given.

Deceleration max duration: 2s. Servo disabled after 2s.

Label Emergency stop function Valid mode(s)

Range 0~1 Unit A Default 0

Byte length | 16bit Attribute | RIW 485 address 0x0457

Valid Immediate

Value Description.
Emergency stop is valid, servo driver will be forced to STOP and Err570
(o] occurs.
Emergency stop is invalid, servo driver will not be forced to STOP. Servo
1 can be enabled once E-STOP signal is cleared.
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Label AO1 output Valid mode(s) P S T
P04.64 Range 0~10 Unit — Default 0
: Byte length | 16bit Attribute | R'W 485 address 0x0481
Valid Immediate
Value Description
[0] Negative/Positive value: -10~10V
1 Absolute value output; 0~10V
Other Reserved
Label AO1 signal Valid mode(s)
P04.65 Range 0x0~0x7FFFFFFF | Unit — | Default 0x4
: Byte length | 16bit Attribute | R/ | 485 address 0x0483
Valid Immediate W
Bit 0 — 15: AO signal source; Bit 16 — 31: DO extension channel
Bit0~Bit15 Signal source
0x0 -
0x1 Motor rotational speed (V/krpm)
0x2 Position command velocity (V/krpm)
0x3 Internal position command velocity (V/krpm)
0x4 Torque command (0.03V/0.01)
0x5 Position command deviation (mV/Command unit)
0x6 Position command deviation (mV/Encoder unit)
0x7 Analog 1 (V/V)
0x8 Analog 2 (V/V)
0x9 Analog 3 (V/V)
0xA Extension DO (0V/5V)
0xB As per P04.67
Bit 16 — 31: Only available when AO signal source = 0xA
Bit16~Bit31 Channel
01h Alarm output
02h Servo ready
03h External brake released
04h Positioning completed
Please refer to P04.10 for other signal channels
Label AO1 amplification Valid mode(s) P S T
Range -10000~10000 | Unit 0.01 Default 100
Byte length | 16bit Attribute | R/W | 485 address 0x0485
Valid Immediate

To set the ampl

ification of AO1, actual voltage

output = amplification x theoretical voltage

Label

AO1 communication settings

Valid mode(s)

P s T |

Range -10000~10000 | Unit mV Default 0
Byte length | 16bit Attribute | R/W | 485 address 0x0487
Valid Immediate
Available when AO1 = 0xB
Label AO1 offset Valid mode(s) P S T
Range -10000~10000 | Unit mV Default 0
Byte length | 16bit Attribute | R/W | 485 address 0x0489
Valid Immediate

To set AO1 offset value.
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Label AO2 output Valid mode(s) P S T
P04.69 Range 0~10 Unit — Default 0
: Byte length | 16bit Attribute | R/W | 485 address 0x048B
Valid Immediate
Value Description
[0] Negative/Positive value: -10~10V
1 Absolute value output; 0~10V
Other Reserved
Label AO2 signal Valid mode(s) P S T
P04.70 Range 0x0~0xFFFF Unit — Default 0x1
: Byte length | 16bit Attribute | R/\W | 485 address 0x048D
Valid Immediate
Bit 0 — 15: AO signal source; Bit 16 — 31: DO extension channel
Bit0~Bit15 Signal source
0x0 -
0x1 Motor rotational speed (V/krpm)
0x2 Position command velocity (V/krpm)
0x3 Internal position command velocity (V/krpm)
0x4 Torque command (0.03V/0.01)
0x5 Position command deviation (mV/Command unit)
0x6 Position command deviation (mV/Encoder unit)
0x7 Analog 1 (VIV)
0x8 Analog 2 (VIV)
0x9 Analog 3 (V/V)
0xA Extension DO (0V/5V)
0xB As per P04.72
Bit 16 — 31: Only available when AO signal source = 0xA
Bit16~Bit31 Channel
01h Alarm output
02h Servo ready
03h External brake released
04h Positioning completed
Please refer to P04.10 for other signal channels
Label AO2 amplification Valid mode(s) P S T
Range -10000~10000 | Unit 0.01 Default 100
Byte length | 16bit Attribute | R/W | 485 address 0x048F
Valid Immediate
To set the amplification of AO2, actual voltage output = amplification x theoretical voltage.
Label AO2 communication settings Valid mode(s) “
Range -10000~10000 | Unit mV Default 0
Byte length | 16bit Attribute | R/W | 485 address 0x0491
Valid Immediate
Available when AO2= 0xB
Label AO2 offset Valid mode(s) P S T
Range -10000~10000 | Unit mv Default 0
Byte length | 16bit Attribute | R/\W | 485 address 0x0493
Valid Immediate
To set AO2 offset value.
Label Warning indicator light 1 signal Valid mode(s) P S T
Range 0~100 Unit - Default 1
Byte length | 16bit Attribute | R/\W | 485 address 0x0495
Valid Immediate
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Parameter

light 1

To select warning signal for warning indicator
Value Signal
[0] None
1 Negative limit
2 Battery low voltage
3 Overload
4 Torque limit
5 Positive limit
other Reserved
During normal operation, warning indicator light will be lighted in a cycle.

Label Warning indicator light 2 signal Valid mode(s) P S
Range 0~100 Unit - Default 2
Byte length | 16bit Attribute | R/W | 485 address 0x0497
Valid Immediate
To select warning signal for warning indicator light 2, as per table in P04.74
Label Warning indicator light 3 signal Valid mode(s) P S
Range 0~100 Unit - Default 3
Byte length | 16bit Attribute | R/\W | 485 address 0x0499
Valid Immediate
To select warning signal for warning indicator light 3, as per table in P04.74
Label Warning indicator light 4 signal Valid mode(s) P S
Range 0~100 Unit - Default 4
Byte length | 16bit Attribute | R/W | 485 address 0x049B
Valid Immediate
To select warning signal for warning indicator light 4, as per table in P04.74
Label Warning indicator light 5 signal Valid mode(s) P S
Range 0~100 Unit = Default 5
Byte length | 16bit Attribute | R/W | 485 address 0x049D
Valid Immediate
To select warning signal for warning indicator light 5, as per table in P04.74
5.2.6 [Class 5] Extension Settings
Label 2nd pulse count per revolution Valid -
mode(s)
Range 0-67108864 | Unit PULSE | Default 10000
Byte length | 32bit Attribute | R/W 485 address H: 0x0500
L: 0x0501
Valid After restart
Switch between P00.08 and P05.00 with DI signal DIV1.
When switch to P05.00:
(1) P05.00 valid when # 0:
Motor revolution = Input pulse count / [P05.00 set value]
(2) P05.00 invalid when = 0:
Actual position pulse count is according to P05.01 and P05.02.
Switching with DIV1 signal only valid when servo driver is re-enabled.
L 2" Command frequency Valid mode(s) H
abel L .
divider/multiplier numerator
Range 1~1073741824 Unit — | Default 1
Byte length | 32bit Attribute | R/ | 485 address H: 0x0502
w L: 0x0503
Valid After restart

Label

2 Command frequency

divider/multiplier denominator
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Range 1~1073741824 Unit — | Default 1
Byte length 32bit Attribute | R/ | 485 address H: 0x0504
w L: 0x0505

Valid After restart
To set command pulse input frequency division and multiplication denominator. Please refer
to P00.09 and P00.10. Switch using DIV1 signal.

Label Driver prohibition input settings Valid mode(s)
0

Range 0/1/2 Unit — Default
Byte length | 16bit Attribute | R/'W 485 address 0x0509
Valid Immediate
To set driver prohibition input (POT/NOT)
Value Description
0 POT - Positive direction drive prohibited
NOT - Negative direction drive prohibited
1 POT and NOT invalid
Any single sided input from POT or NOT might cause Er260

Label Servo-off mode Valid mode(s) P S T
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | RIW 485 address 0x050D
Valid Immediate
To set servo driver disable mode and status.
Value Description
Mode Status

0 Servo braking Dynamic braking

1 Free stopping Dynamic braking

2 Dynamic braking Dynamic braking

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run
Servo braking: Stop servo axis quickly using braking torque
P05.06 only effective for stopping under normal circumstances. For stopping on alarm
occurrence but refer to P05.10
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Parameter

Label Main power-off detection time Valid mode(s) P S T
Range 50~200 Unit ms Default 50
Byte length | 16bit Attribute | R/W 485 address 0x0513
Valid Immediate
To set delay time for detection of main power-off or low voltage supply.
Label Servo-off due to alarm mode Valid mode(s) P S T
Range 0~2 Unit — Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x0515
Valid After restart
To set servo driver disable mode and status if alarm is triggered.
Alarm type 2:
Explanation
VEID Mode Status

0 Servo braking Dynamic braking

1 Free stopping Dynamic braking

2 Dynamic braking Dynamic braking

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run
Alarm type 1:

Explanation
VELTD Mode Status

0

1 Dynamic braking Dynamic braking

2

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run
Label Servo braking torque setting Valid mode(s) W& S T \
Range 0~500 Unit % Default 0
Byte length | 16bit Attribute | R/IW 485 address 0x0517
Valid Immediate

To set torque limit for servo braking mode.
If P05.11 = 0, use torque limit as under normal situation.
Please note that if P05.11 set value is too low, emergency stop will take longer.

Label Overload level setting Valid mode(s)
Range 0~115 Unit % Default 0

Byte length | 16bit Attribute | R/W 485 address 0x0519

Valid Immediate

- When set to 0, overload level = 100%.
-Set to 0 under regular usage. Lowering overload level will cause motor to overload in shorter
time.
-Er100 occurs when driver output current higher than motor rated current (overload)
Er101 occurs when driver output current lower than motor rated current
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Label Overspeed level settings Valid mode(s) _
Range 0~10000 Unit r/min Default
Byte length | 16bit Attribute | R/W 485 address 0x051 B
Valid Immediate

If motor speed exceeds P05.13, Er1A0 might occur.
When P05.13 = 0, overspeed level = max. motor speed x 1.2

igital filter Valid mode(s) _

0x051 F

Label /10 d

Range 0~255 Unit 0.1ms Default
Byte length | 16bit Attribute | R/'W 485 address
Valid After restart

Digital filtering of 1/0 input. Overly large value set will cause control delay.

Command unit: Pulse from host (Affected by electronic gear ratio)
Encoder unit: Pulse from encoder (Related to encoder resolution)
P05.20 can only be modified when axis is disabled as it will clear position data

Label Counter clearing input mode Valid mode(s) l- |
Range 0~4 Unit — Default
Byte length | 16bit Attribute | R/'W 485 address 0x0523
Valid Immediate
To set the clearing conditions for deviation counter clearing input signal.
Value Condition
0/2/4 Invalid
1 Always clear
3 Clear only once (Rising edge trigger)
Label Position unit settings Valid mode(s) m |
Range 0~2 Unit — Default
Byte length | 16bit Attribute | R/'W 485 address Ox0529
Valid Immediate
Set unit for position related parameters
Value Unit
0 Encoder unit
1 Command unit
2 0.0001rev

H H H HHBE

Label Torque limit selection Valid mode(s) _
Range 0~6 Unit — Default
Byte length | 16bit Attribute | R/'W 485 address OxOSZB
Valid Immediate
Value Limit
[0] 1st torque limit P00.13
1 2nd torque limitP05.22
5 TL-SEL OFF P00.13
TL-SEL ON P05.22
3~4 Reserved
P00.13 —Positive torque limit
5 P05.22 —Negative torque limit
Label 2d torque limit Valid mode(s) _
Range 0~500 Unit % Default
Byte length | 16bit Attribute | R/'W 485 address 0x052D
Valid Immediate
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P05.22 is limited by max. torque set in motor parameter.

Label Positive torque warning threshold Valid mode(s)
0

Range 0~300 Unit % Default
Byte length | 16bit Attribute | R/W 485 address 0x052F

Valid Immediate
Default = 0, which is 95%. Other values only valid when P05.21 = 5.

If actual torque higher than threshold, TLC torque limit signal will be valid.
Label Negative torque warning threshold Valid mode(s) M S T
Range 0~300 Unit % Default 0

Byte length | 16bit Attribute R/W 485 address 0x0531

Valid Immediate

Default = 0, which is 95%. Other values only valid when P05.21 = 5.
If actual torque higher than threshold, TLC torque limit signal will be valid.

Label LED initial status Valid mode(s) P S T
Range 0~35 Unit — Default 1
Byte length | 16bit Attribute | R/W 485 address 0x0539
Valid Immediate
To set content display on front panel of the servo driver at servo driver power on.
Value Status Value Status Value Status
0 Position deviation | 14 | Regenerative load rate | 28 Software version
1 Motor speed 15 Overload rate 29 Internal usage
Position command ElEEEER
2 e 16 Inertia load ratio 30 communication
deviation :
failure counts
3 Velogh il 17 Cause(s) of non-rotation| 31 | Accumulated uptime
command
4 Actu?I izl 18 No. of I/O changes 32 Internal usage
orque
5 |Feedback pulse sum | 19 Internal usage 33 Driver temperature
6 |Command pulse sum| 20 |Absolute encoder data | 34 Servo status
7 Max. torque 21 Encodeg:;ggle 121 35 Internal usage
8 Position command 29 | Encoder multiturn data | 43 External encoder Z-
frequency phase count
External encoder
9 Control mode 23 485 receive frame 44 | feedback pulse per
revolution
10 /O status 24 Encoder 903|t|on 45 Exterrllal epcoder
deviation direction
11 |  Analogue input | 25 Internal usage ap | SR SEEe
comparison point
12 AI.arm CElLEE £ 26 Internal usage
history record
13 Warning ID 27 PN Voltage
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Label RS485 communication mode Valid mode(s)
Range 0~255 Unit - Default 5
Byte length | 16bit Attribute R/W 485 address 0x053B
Valid After restart
Value Bit Checksum Stop
0 8 Even 2
1 8 Odd 2
2 8 Even 1
3 8 Odd 1
4 8 Null 1
[5] 8 Null 2
Label RS485 communication Baud rate Valid mode(s)
Range 0~15 Unit — Default 4
Byte length | 16bit Attribute R/W 485 address 0x053D
Valid After restart
Value Baud rate Value Baud rate
0 2400bps [4] 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
Baud rate tolerance: 2400~38400bps+0.5%, 57600~115200bps+2%
Label RS485 axis address Valid mode(s)
Range 0~127 Unit = Default 1
Byte length | 16bit Attribute R/W 485 address 0x053F
Valid After restart
When controller is connected to multiple axis and controller needs to identify the axis,
P05.31 can be used to set the axis ID/address.
Please set to a max of 31 if the communication is between RS232 and RS485
Label Max. command pulse input frequency | Valid mode(s) |
Range 0~8000 Unit kHz Default 4100
Byte length | 16bit Attribute R/W 485 address | 0x0541
Valid Immediate
Please set the max. frequency required for command pulse input. Er1B0 will occur, if
command pulse input frequency exceeds P05.32.

HHE

Label Front panel lock setting Valid mode(s)
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute R/W 485 address 0x0547
Valid Immediate
Value Description
[0] Front panel not lock
1 Only parameter modification through front panel is locked
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Torque saturation alarm detection Valid mode(s) M S T
Label time

Range 0~5000 Unit ms Default 500
Byte length | 16bit Attribute | R/W | 485 address 0x0549
Valid Immediate

To set the delay time for detection of torque over limit under torque homing mode.
Under homing mode, when torque exceeds limit and the time set in P05.37, TLC output
signal will be valid.

Label Frequency divider output — Z-signal Valid mode(s) W S T
polarity

Range 0~7 Unit — Default 0
Byte length | 16bit Attribute R/W | 485 address 0x0555
Valid Disabled

Bit Polarity Description

0 = Positive Z polarity setting of frequency divider output and

1 = Negative position comparison

0 = Positive Only valid in position comparison.

Bit1 1 = Negative Polarit)_/ 'setting whgn phase A frequency divider
as position comparison output

Only valid in position comparison.

Bit2 0 = Positive Polarity setting when phase B frequency divider

as position comparison output

Frequency divider output — Z-signal Valid mode(s) N S T
Label width

Bit0

Range 0~500 Unit us Default 0
Byte length | 16bit Attribute | RIW 485 address 0x0557
Valid After restart

Value Description

[0] Z bandwidth equivalent to 1 cycle of A/B
1~500 Delay setting on top of A/B cycle width

When P05.43 = 0, width of frequency divider output Z-signal is equivalent to width of 1 cycle
of A/B, value set in P05.43 + A/B cycle width = delay setting.

A H
s _|
Z __ | A/Becycle _
—> |
' B o
Pr5. 43
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Parameter

Label Frequency divider output source Valid mode(s) _
P05.44 Range 0~4 Unit — Default
: Byte length | 16bit Attribute | R/W 485 address 0x0559
Valid After restart
Value Description
[0] Position feedback of encoder #1(motor encoder)
1 Position feedback of encoder #2(external encoder)
2 Reserved
3 Pulse input command position synchronous output;
position comparison not available in this mode
4 Frequency divider output prohibited
Label Vent overload level Valid mode(s) _
P05.46 Range 0~115 Unit % Default
: Byte length | 16bit Attribute | R'W 485 address 0x055D
Valid After restart
Value Description
[0] Default level: 80%
1~115 Set vent overload level accordingly

5.2.7 [Class 6] Other settings

Label Encoder zero position compensation | Valid mode(s)
Range 0~360 Unit Electrical Default 0
angel
Byte length | 16bit Attribute | R/W 485 address 0x0603
Valid Power-off

Zero position compensation for encoder zero drift to avoid abnormality due to zero drift.

Label JOG trial run torque command Valid mode(s) |
Range 0~350 Unit % Default 350

Byte length | 16bit Attribute R/W 485 address 0x0607

Valid Immediate

To set torque for JOG trial run command.

Label JOG trial run velocity command Valid mode(s) B S T
Range 0~10000 Unit r/min Default 30

Byte length | 16bit Attribute R/W 485 address 0x0609

Valid Immediate

To set velocity for JOG trial run command.

Label Position 3 gain valid time Valid mode(s) _ |
Range 0~10000 Unit 0.1ms | Default

Byte length | 16bit Attribute R/W 485 address 0x060B

Valid Immediate

To set time for 3™ gain to be valid
Only available in position mode
When not in use, set P06.05=0, P06.06=100
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Label Position 3 gain scale factor Valid mode(s) m |
Range 50~1000 Unit 100% | Default 100

Byte length | 16bit Attribute R/W 485 address 0x060D
Valid Immediate

Set up the 3 gain by multiplying factor of the 15t gain

Position command velocity

(RPM)
Effective time
- Pr6.05x0.1ms:
f———»!
|
|
2™ gain 3 gain 1% gain I

I
I
Pr1.05~Pr1.09 ! Pr1.00~Pr1.04!
I |
Position loop gain = Pr1.00 x Pr6.06/100
Velocity loop gain = Pr1.01 x Pr6.06/100
Velocity loop integral time constant, Velocity detection filter,
Torque filter time constant still uses 1% gain

Above diagram is illustrated using P01.15=7.

3 gain= 1st gain * P06.06/100

Only effective under position control mode. 3 gain valid when P06.05 # 0. Set 3 gain
value in P06.06. When 2" gain switches to 1st gain, it will go through 3™, switching time is
set in P01.19.

Label Torque command additional value Valid mode(s)
0

Range -100~100 Unit % Default
Byte length | 16bit Attribute | R/'W 485 address 0x060F
Valid Immediate

To set torque forward feed additional value of vertical axis.

Applicable for loaded vertical axis, compensate constant torque.

Application: When load move along vertical axis, pick any point from the whole motion and
stop the load at that particular point with motor enabled but not rotating. Record output
torque value from d04, use that value as torque command additional value (compensation
value)

Positive direction torque Valid mode(s) W& S T
Label ;
compensation value
Range -100~100 Unit % Default 0
Byte length | 16bit Attribute | RIW 485 address 0x0611
Valid Immediate
Label Negative direction torque Valid mode(s) [z S T
compensation value
Range -100~100 Unit % Default 0
Byte length | 16bit Attribute | R'W 485 address 0x0613
Valid Immediate

To reduce the effect of mechanical friction in the movement(s) of the axis. Compensation
values can be set according to needs for both rotational directions.

Applications:

1. When motor is at constant speed, d04 will deliver torque values.
Torque value in positive direction = T1

Torque value in negative direction = T2
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P06.08/P06.09 = Tr= |T1-T2]

A

Positive/Negative compensation corresponds to actual position feedback.
Positive torque compensation value = +(P06.08=+T)

Negative torque compensation value = -(P06.08=+Tj)

P06.08 =x, P06.09=y; friction compensation value = |x-y|/2

Label Current response settings Valid mode(s)
Range 50~100 Unit % Default 100

Byte length | 16bit Attribute | RIW 485 address 0x0617

Valid Immediate

To set driver current loop related effective value ratio.

Label Max. time to stop after disabling Valid mode(s)
Range 0~1000 Unit ms Default 500

Byte length | 16bit Attribute | RIW 485 address 0x061D

Valid Immediate

To set the max. time allowed for the axis to stop on emergency stop or normal axis disabling.
After disabling axis, if motor speed is still higher than P04.39 but the time set in P06.14 is
reached, BRK_ON given and holding brake activated.

BRK_ON given time is determined by P06.14 or when motor speed goes below P04.39,
whichever comes first.

Applications:

1. After disabling axis, if motor speed is still higher than P04.39 but the time set in P06.14 is
reached, BRK_ON given and holding brake activated.

2. After disabling axis, if motor speed is already lower than P04.39 but the time set in P06.14
is not yet reached, BRK_ON given and holding brake activated.

Dynamic brake will be provide the braking function if the function is activated for motors
without holding brake.

Label Trial run distance Valid mode(s) _ |

Range 0~1200 Unit 0.1rev | Default 10

Byte length | 16bit Attribute | RIW 485 address 0x0629

Valid Immediate

JOG (Position control) : Distance travel of each motion.

Label Trial run waiting time Valid mode(s) _ |

Range 0~10000 Unit ms Default 300

Byte length | 16bit Attribute | R/W 485 address 0x062B

Valid Immediate

JOG (Position control) : Waiting time interval after each motion cycle

Label No. of trial run cycles Valid mode(s) _ |

Range 0~10000 Unit — Default 5

Byte length | 16bit Attribute | R/'W 485 address 0x062D

Valid Immediate

JOG (Position control): No. of cycles
When P06.22, trial run goes into endless cycles.
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Label Trial run acceleration Valid mode(s) m:
Range 0~10000 Unit ms Default 200

Byte length | 16bit Attribute | R/'W 485 address 0x0633

Valid Immediate

To set the acceleration/deceleration time for JOG command between 0 rpm to 1000 rpm

Label Observer gain Valid mode(s) m:

Range 0~32767 Unit % Default 0
Byte length | 16bit Attribute | R/'W 485 address 0x0639
Valid Immediate

0: Default stable gain 1: OFF
x: (unit: %) Manual, related to motor, load and encoder

Label Observer filter Valid mode(s) [NEEN |

Range 0~32767 Unit us Default 0
Byte length | 16bit Attribute R/W 485 address 0x063B
Valid Immediate

0: Default stable observer filter 1: OFF
x: (unit: ps) Manual, related to motor, load and encoder

Blocked rotor alarm torque Valid mode(s)
Label
threshold

Range 0~300 Unit % Default 300
Byte length | 16bit Attribute | R/'W 485 address 0x0671
Valid Immediate

To set the torque threshold of blocked rotor to trigger alarm. (Alarm triggered if torque
output% larger than threshold value & under 10rpm)

If P06.56 = 0, blocked rotor alarm deactivated.

If motor speed is 10rpm or above, Er102 won't be triggered.

Label Blocked rotor alarm delay time Valid mode(s) m:

Range 1~10000 Unit ms Default 400
Byte length | 16bit Attribute | R/'W 485 address 0x0673
Valid Immediate

To set delay time for blocked rotor alarm. Err102 won'’t be triggered if time doesn’t exceed
set time in P06.57.

Blocked rotor alarm is activated by default, alarm torque threshold = 300%, delay time =
400ms; speed threshold = 10rpm;

ATorque (%)
000 ——————————
forque during Diagram shows
- R blocked .
Torque during blocked rotor with
normal operation
70 speed under
| 10rpm
A
3000z/min Nomal speed | If the rotor is ‘
blocked but with
Speed during block
) (below 10rpm) Speed over 10rpm’
10r/min | ——————————7] —| Er102 would not
| be triggered but
Alarm Er100 might occur.
Er102 alarm |
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Label Absolute multiturn data upper limit Valid mode(s)
Range 0~32766 Unit rev Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x067F

Valid After restart

Use P00.15 = 2 in rotational mode, Feedback position cycles between 0 and (P06.63+1) x
encoder resolution.
Absolute multiturn data will be set to 0 if reaches upper limit.

5.2.8 [Class 7] Factory settings

*Please take precaution when modifying Class 7 parameters. Might cause driver errors

Label Motor model Valid mode(s)
Range 0x0~0x7FFF | Unit — Default 0x200
AU Byte length | 16bit Attribute | RW | 485 address | Ox071F
Valid After restart
Value Description
0x100 Read from EEPROM
[0x200] Read from Encoder
When P07.15 = 0x200(2xx):
Parameter Label
P07.00 Current loop gain
P07.01 Current loop integral time
P07.05 No. of motor pole pairs
P07.06 Motor phase resistance
P07.07 Motor D/Q induction
P07.08 Motor back EMF coefficient
P07.09 Motor torque coefficient
P07.10 Motor rated rotational speed
P07.11 Motor max. rotational speed
P07.12 Motor rated current
P07.13 Motor rotor inertia
P07.14 Driver power rating
P07.16 Encoder
P07.17 Motor max. current
P07.18 Encoder index angle compensation
Label Encoder Valid mode(s)
Range 0x0~0x200 Unit — Default Y25 e
Byte length | 16bit Attribute | R/'W 485 address 0x0721
Valid After restart

To select encoder type. Typically, encoder specifications are automatically read.

Value Description
0x0 17-bit encoder
0x7 23-bit encoder
Label External grating ruler precision Valid mode(s)
Range 1~1000000 | Unit nm Default 100
Byte length | 16bit Attribute | R/'W 485 address 0x076D
Valid After restart

To select external grating ruler precision
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5.2.9 [Class 8] PR control parameters

Label PR Control Valid mode(s) -_
Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R/'W 485 address 0X6000

It is recommended to modify PR control parameters using EDrive.

Bit 3 2 1 0
Descriptio | =1, absolute =1, homing =1, software position | =0, CTRG rising
n value memory upon power limit valid edge trigger

=0, absolute on =0, software position | =1, double edges
value with no =0, no limit not valid trigger
memory homing upon

power on

If parameter modifications are done through the front panel or parameters list, please keep in
mind that PR control parameters byte are decimal system.

For example: If Bit 3, 2, 1, 0 are to be setto 1 (1111). Conversion using decimal system,
1111 =15, P08.00 is to be set to 15.

Label Path count Valid mode(s) “
Range 16 Unit / Default
Byte length | 16bit Attribute | R 485 address OX6001
16 paths
Label Control Operation valid mode(s) [N
Range 0x0 ~ OXFFFF | Unit / Default 0x0
Byte length | 16bit Attribute | RIW 485 address 0X6002
Attributes of P08.02 functions are divided into Read/Write. P refers to positioning motion of N
path. Please refer to the following table.

Attribute Address Description

Write 0x01P N path positioning

Write 0x020 Reset

Write 0x021 Manually set currently position as 0 (Origin)

Write 0x040 Emergency stop

Read 0x000P Positioning completed. Ready to receive new data

Read 0x01P,

0x020, Yet to respond to command
0x040

Read 0x10P Path motion undergoing

Read 0x200 Command completed. Waiting for positioning
Label Software positive limit H Valid mode(s) “
Range 0~ 65535 Unit Pulse Default
Byte length | 16bit Attribute | RIW 485 address OX6006

High bit of software positive limit; (Only valid using 485 communication)

Label Software positive limit (L) Valid mode(s) “

Range -2147483648~ . Default
2147483647 | YNit Pulse q
Byte length | 32bit Attribute | R/'W 485 address 0X6007

To set software positive limit position (32 bit base)

Using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through P08.06

When software positive limit = 994817, 0x000F2E01(Hexadecimal)
high16bit = 0x000F, hence P08.05 reading = 0x000F, controller = 15.
R/W of high/low bit data is similar when using 485 communication.
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Label Software negative limit H Valid mode(s) “

P08.08 Range 0~ 0x65535 | Unit Pulse Default
Byte length | 16bit Attribute R/W 485 address 0X6008
High bit of software negative limit; (Only valid using 485 communication)
Label Software negative limit (L) Valid mode(s) -i_
Range -2147483648~ . Default

P08.09 0147483647 Unit Pulse
Byte length | 32bit Attribute | R/'W 485 address 0X6009

To set software positive limit position.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P08.08.

Label Homing mode Valid mode(s) “
Range 0~ OXFFFF | Unit / Default
Byte length | 16bit Attribute R/W 485 address 0X600A
To set homing method in PR mode. It is recommended to modify PR control parameters
using EDrive.
Bit 8 (Z-signal 2-7 (Homing 1 (Specific 0 (Homing
homing) mode) position after direction)
homing)
Description | =1, homing with | =0 Limit homing =1, Yes =1, Forward
Z-signal =1 Origin homing =0, No =0, Reverse
=0, homing =2 Single turn Z
without Z-signal | homing
=3 Torque homing
=8 Immediate
homing
Label Zero position H Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length | 16bit Attribute | R/'W 485 address 0X600B

High bit of zero position; (Only valid using 485 communication)
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Label Homing mode Valid mode(s) “
Range 0~ OXFFFF | Unit / Default
Byte length | 16bit Attribute R/W 485 address 0X600A

To set homing method in PR mode. It is recommended to modify PR control parameters

using EDrive.
Bit 8 (Z-signal 2-7 (Homing 1 (Specific 0 (Homing
homing) mode ) position after direction)
homing)
Description | =1, homing with | =0 Limit homing =1, Yes =1, Forward
Z-signal =1 Origin homing =0, No =0, Reverse
=0, homing =2 Single turn Z
without Z-signal | homing
=3 Torque homing
=8 Immediate
homing
Label Zero position H Valid mode(s) “
Range 0~65535 | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X600B
High bit of zero position; (Only valid using 485 communication)
Label Zero position (L) valid mode(s) |G
Range -2147483648~ Unit b Default 0
2147483647
Byte length | 32bit Attribute | RIW 485 address 0X600C
To set zero position.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P08.11.
Label Home position offset H Valid mode(s) “
Range 0 ~ 65535 Unit / Default
Byte length | 16bit Attribute | R/'W 485 address OXGOOD
High bit of home position offset; (Only valid using 485 communication)
Label Home position offset (L) Valid mode(s) [ LIT
Range -2147483648~ Unit b Default 0
2147483647
Byte length | 32bit Attribute | R/W 485 address 0X600E
To set home position offset.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P08.13.
Label High homing velocity Valid mode(s) “
Range 1 ~ 6000 Unit rpm Default 200
Byte length | 16bit Attribute | R/W 485 address 0X600F
To set high homing velocity in PR mode.
Label Low homing velocity Valid mode(s) “
Range 1 ~ 6000 Unit rpm Default
Byte length | 16bit Attribute | R/W 485 address 0X6010
To set low homing velocity in PR mode.
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Label Homing acceleration valid mode(s) [ LIT
Range 1~ 32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/'W 485 address 0X6011

To set homing acceleration time in PR mode, time needed for Orpm to accelerate to

1000rpm

Label Homing deceleration Valid mode(s) “
Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R/W 485 address 0X6012

To set homing deceleration time in PR mode, time nee

Orpm

ded for 1000rpm to decelerate to

Label Homing torque holding time Valid mode(s)

Range 0 ~ 65535 Unit ms Default 100
Byte length | 16bit Attribute R/W 485 address 0X6013
To set homing torque holding time

Label Homing torque Valid mode(s)

Range 0 ~ 65535 Unit % Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6014

To set homing torque

Label Homing overtravel alarm range Valid mode(s) “
Range 0 ~ 65535 Unit 0.1r Default
Byte length | 16bit Attribute | R/'W 485 address OX601 5

To set homing overtravel alarm threshold.

Label Emergency stop at limit deceleration | Valid mode(s) “
Range 1 ~32767 | Unit ms/Krpm | Default
Byte length | 16bit Attribute | RIW 485 address 0X6016

To set position limit emergency stop deceleration.

Label STP emergency stop deceleration Valid mode(s) “
Range 1~ 32767 Unit ms/Krpm | Default
Byte length | 16bit Attribute | R/'W 485 address 0X6017

To set STP emergency stop deceleration.
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Label I/O combination trigger mode Valid mode(s) “
P08.26 Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R/W 485 address 0X601A
Value Description
[0] Disable I/O combination trigger mode. Use /0O CTRG signal edge
trigger.
1 Enable 1/0 combination trigger. Valid when HOME-OK signal is
valid.
2 Enable 1/0 combination trigger. HOME-OK signal not required.
10 combination trigger select path using ADDO~ADD3. Trigger mode is set in P08.26.
ADD3 ADD2 ADD1 ADDO Path selection
OFF OFF OFF OFF Path 0 (Non-action)
OFF OFF OFF ON Path1
OFF OFF ON OFF Path2
OFF OFF ON ON Path3
OFF ON OFF OFF Path4
OFF ON OFF ON Path5
OFF ON ON OFF Path6
OFF ON ON ON Path7
ON OFF OFF OFF Path8
ON OFF OFF ON Path9
ON OFF ON OFF Path10
ON OFF ON ON Path11
ON ON OFF OFF Path12
ON ON OFF ON Path13
ON ON ON OFF Path14
ON ON ON ON Path15
Label I/O combination filter Valid mode(s) “
Range 0 ~ 65535 Unit ms Default 5
Byte length | 16bit Attribute R/W 485 address 0X601B
To set I/O combination filter time.
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Label S-code current output value Valid mode(s) “
Range 0~65535 | Unit / Default 0
Byte length | 16bit Attribute R/W 485 address 0X601C
S-code (Status code) is the S-code of currently operating PR positioning data.
Every PR path has a S-code setting.
S-code Sx.H Sx.L
Bit 15 8-14 7 0-6
Descriptio | S-code valid S-code S-code valid S-code
n when upon upon upon
completed. completion | activation activation
0: Invalid, retain 0: Invalid
previous value 1: Valid
1: Valid
Sequence diagram
I I |
PR1 : PauSE’I I/ pr2
I ! \ o
[ : I ot
Trigge | |—| :
T | 1
S-code]| BN EY
Valid upon enabling and completion of SI and S2
| SLL IEX]
Valid when S1 enabled and S2 completed
S-code bit | bit0/8 bit1/9 bit2/10 bit3/11 bit4/12 bit5/13 Bit6/14
SDx SDO SD1 SD2 SD3 SD4 SD5 SD6
Label PR warning Valid mode(s) “
P08.29 Range 0x0~0x20F Unit / Default 0
Byte length | 16bit Attribute | R/IW 485 address 0X601D
Address Warning
0 Reset new command automatically
0x100 Position limit error during homing
0x101 Emergency stop. Homing not completed
0x102 Homing overtravel alarm
0x20x Position limit error on Path N
Label JOG velocity Valid mode(s) [ILLIE
Range 0 ~ 65535 Unit rpm Default 100
Byte length | 16bit Attribute R 485 address 0X6027
Set JOG velocity in PR mode.
Label JOG acceleration Valid mode(s) “
Range 0 ~ 65535 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R 485 address 0X6028

Set JOG acceleration in PR mode.
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Label JOG deceleration valid mode(s) [NLIE
P08.41 Range 0~65535 | Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R 485 address 0X6029

Set JOG deceleration in PR mode.

Label Command position H Valid mode(s) “

Range 0~65535 | Unit / Default

Byte length | 16bit Attribute R 485 address 0X602A

High bit of command position; (Only valid using 485 communication)

Label Command position (L) valid mode(s) |G

Range -2147483648~ Unit Default

2147483647 P
Byte length | 32bit Attribute | R 485 address 0X602B

To set PR-motion command position.
Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P08.42.

Label Motor position H Valid mode(s) “
Range 0~ OxFFFF Unit / Default
Byte length | 16bit Attribute | R 485 address 0X602C
High bit of command position; (Only valid using 485 communication)
Label Motor position (L) Valid mode(s) “
Range -2147483648~ Unit b Default
2147483647
Byte length | 32bit Attribute | R 485 address 0X602D

Using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P08.44.

Label Input /O status valid mode(s) [NNLIE
Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address 0X602E

Input I/O status, displays in decimal system. Convert to binary system to determine which bit
is valid.

Label Output I/O status valid mode(s) LI
Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address 0X602F

Output I/O status, displays in decimal system. Convert to binary system to determine which
bit is valid.

Label Path 0 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address OX6030

Please refer to P08.28 for S-code setting.

Label Path 1 S-code Valid mode(s) “

Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address OX6031

Please refer to P08.28 for S-code setting.

Label Path 2 S-code Valid mode(s) -3_
P08.50 Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address OX6032

Please refer to P08.28 for S-code setting.
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Label Path 3 S-code valid mode(s) [
P08.51 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6033

Please refer to P08.28 for S-code setting.

Label Path 4 S-code valid mode(s) [IINEGEGNELLIE
P08.52 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6034

Please refer to P08.28 for S-code setting.

Label Path 5 S-code Valid mode(s) “
P08.53 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6035

Please refer to P08.28 for S-code setting.

Label Path 6 S-code valid mode(s) |GG
P08.54 Range 0~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6036

Please refer to P08.28 for S-code setting.

Label Path 7 S-code valid mode(s) GG
P08.55 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6037

Please refer to P08.28 for S-code setting.

Label Path 8 S-code Valid mode(s) “
P08.56 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6038

Please refer to P08.28 for S-code setting.

Label Path 9 S-code Valid mode(s) “
P08.57 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6039

Please refer to P08.28 for S-code setting.

Label Path 10 S-code Valid mode(s) LI
P08.58 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X603A

Please refer to P08.28 for S-code setting.

Label Path 11 S-code valid mode(s) NG
P08.59 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X603B

Please refer to P08.28 for S-code setting.

Label Path 12 S-code Valid mode(s) “
P08.60 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X603C

Please refer to P08.28 for S-code setting.

Label Path 13 S-code Valid mode(s) L
P08.61 Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X603D

Please refer to P08.28 for S-code setting.
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Label Path 14 S-code Valid mode(s) -_
P08.62 Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address 0X603E

Please refer to P08.28 for S-code setting.

Label Path 15 S-code Valid mode(s) “
P08.63 Range 0 ~ 65535 Unit / Default

Byte length | 16bit Attribute | R 485 address 0X603F

Please refer to P08.28 for S-code setting.

5.2.10 [Class 9] PR control path parameters

It is more convenient to set Class 9 parameters on EDrive

Label P00 mode Valid mode(s) “
P09.00 Range 0x0~OxFFFF | Unit / Default
Byte length | 16bit Attribute | RIW 485 address OX6200
Bit 14 8-13 6-7 5 4 0-3

Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | O: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can'’t 2: Velocity
with END | path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJor CJ motor indicated | using! stop

with CJ Indicates using
P/V/H/S
Label P00 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6201
High bit of Path 0 position; (Only valid using 485 communication)
Label P00 position(L) Valid mode(s) “
Range -2147483648~ Unit Pulse Default
2147483647

Byte length | 32bit Attribute | R/W 485 address 0X6202
For Path 0 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.02.
Label P00 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address 0X6203
To set PR path 0 velocity.
Label P00 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6204
To set PR path 0 acceleration time, time needed for Orpm to accelerate to 1000rpm
Label P00 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6205
To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orpm
Label P00 pause time Valid mode(s) h
Range 0~ 32767 Unit ms Default 0
Byte length | 16bit Attribute | R'W 485 address 0X6206
To set pause time for PR path 0 from completion to next path
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Label P00 special parameter Valid mode(s) “
P09.07 Range 0 ~ 65535 Unit / Default
Byte length | 16bit Attribute | R 485 address OX6207
Reserved
Label PR1 mode Valid mode(s) “
Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6208
Bit 14 8-13 6-7 5 4 0-3

Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | O: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can'’t 2: Velocity
with END | path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJor CJ motor indicated | using! stop

with CJ Indicates using
P/VIHIS
Label PR1 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default 0
Byte length | 16bit Attribute | R/W 485 address 0X6209
High bit of Path 1 position; (Only valid using 485 communication)
Label PR1 position(L) Valid mode(s) -_
Range -2147483648~ Unit Pulse Default
2147483647

Byte length | 32bit Attribute | R/W 485 address 0X620A
For Path position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.09.
Label PR1 velocity Valid mode(s) -i_
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OXGZOB
To set PR path 1 velocity.
Label PR1 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krom | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X620C

To set PR path 1 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PR1 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X620D

Label

To set PR path 1 deceleration time, time needed for 1000rpm to decelerate to Orim

PR1 pause time

Valid mode(s)

Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/W 485 address 0X620E

To set pause time for PR path 2 from completion to next path

Label PR1 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X620F

Reserved
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Label PR2 mode Valid mode(s) “
Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X621 0
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJ or CJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR2 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X621 1
High bit of Path 2 position; (Only valid using 485 communication)
Label PR2 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | R'W 485 address 0X6212
For Path 2 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.17.
Label PR2 velocity Valid mode(s) -_
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6213
To set PR path 2 velocity.
Label PR2 acceleration time Valid mode(s) “
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6214

To set PR path 2 acceleration time, time n

eeded for Orpm to accelerate to 1000rpm

Label PR2 deceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R/W 485 address 0X6215

To set PR path 2 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR2 pause time Valid mode(s) h
Range 0 ~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X6216

To set pause time for PR path 2 from completion to next path

Label PR2 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6217

Reserved
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Label PR3 mode Valid mode(s) “
P09.24 Range 0x0~0xFFFF | Unit / Default

Byte length | 16bit Attribute | R/W 485 address 0X621 8

Bit 14 8-13 6-7 5 4 0-3

Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop

with CJ Indicates using
P/VIHIS
Label PR3 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X621 9
High bit of Path 3 position; (Only valid using 485 communication)
Label PR3 position(L) Valid mode(s) “
Range -2147483648~ . Default
9 2147483647 Unit Pulse 0

Byte length | 32bit Attribute | RIW 485 address 0X621A
For Path 3 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.25.
Label PR3 velocity Valid mode(s) “
Range -10000~10000 | Unit rpom | Default
Byte length | 16bit Attribute | R/W | 485 address 0X621 B
To set PR path 3 velocity.
Label PR3 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X621C

To set PR path 3 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PR3 deceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R'W 485 address 0X621D

To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR3 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/W 485 address 0X621E

To set pause time for PR path 3 from completion to next path

Label PR3 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X621F

Reserved
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Label PR4 mode Valid mode(s) “
Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6220
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJ or CJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR4 position H Valid mode(s) “
Range 0~ OxFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/'W 485 address 0X6221
High bit of Path 0 position; (Only valid using 485 communication)
Label PR4 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | R'W 485 address 0X6222
For Path 4 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.33.
Label PR4 velocity Valid mode(s) “
Range -10000~10000 | Unit rpom | Default
Byte length | 16bit Attribute | R/W | 485 address 0X6223
To set PR path 4 velocity.
Label P00 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6224

To set PR path 4 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PR4deceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | RIW 485 address 0X6225

To set PR path 4 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR4 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X6226

To set pause time for PR path 4 from completion to next path

Label PR4 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6227

Reserved
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Label PR5 mode Valid mode(s) “
P09.40 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6228
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJ or CJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR5 position H Valid mode(s) “
Range 0~ OxFFFF Unit Pulse Default
Byte length | 16bit Attribute | RIW 485 address OX6229
High bit of Path 5 position; (Only valid using 485 communication)
Label PR5 position(L) Valid mode(s) -_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | R'W 485 address 0X622A
For Path 0 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.41.
Label PR5 velocity valid mode(s) [N
Range -10000~10000 | Unit rpm Default 60
Byte length | 16bit Attribute | R/W | 485 address 0X622B
To set PR path 5 velocity.
Label PR5 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X622C

To set PR path 5 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PRS5 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/'W 485 address 0X622D

To set PR path 5 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PRS5 pause time Valid mode(s)

Range 0~ 32767 Unit ms Default

Byte length | 16bit Attribute | R/W 485 address 0X622E

To set pause time for PR path 5 from completion to next path

Label PR5 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X622F

Reserved
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Label PR6 mode Valid mode(s) “
P09.48 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6230
Bit 14 8-13 6-7 5 4 0-3

Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop

with CJ Indicates using
P/VIHIS
Label PR6 position H valid mode(s) [INLLIE
Range 0~ OXFFFF Unit Pulse Default 0
Byte length | 16bit Attribute | R/W 485 address 0X6231
High bit of Path 6 position; (Only valid using 485 communication)
Label PR6 position(L) Valid mode(s) “
Range -2147483648~ Unit Pulse Default
2147483647

Byte length | 32bit Attribute | R'W 485 address 0X6232
For Path 6 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.49.
Label PR6 velocity Valid mode(s) -i_
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6233
To set PR path 6 velocity.
Label PR6 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6234

To set PR path 6 acceleration time, time n

eeded for Or|

m to accelerate to 1000rpm

Label PR6 deceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | RIW 485 address 0X6235

To set PR path 6 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR6 pause time Valid mode(s) iﬂ_
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/W 485 address 0X6236

To set pause time for PR path 6 from completion to next path

Label PR®6 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6237

Reserved
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Label PR7 mode Valid mode(s) -_
P09.56 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6238
Bit 14 8-13 6-7 5 4 0-3

Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop

with CJ Indicates using
P/VIHIS
Label PR?7 position H Valid mode(s) -i_
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6239
High bit of Path 7 position; (Only valid using 485 communication)
Label PRY position(L) valid mode(s) [N
Range -2147483648~ . Default
9 147483647 | Unit Pulse 0

Byte length | 32bit Attribute | R'W 485 address 0X623A
For Path 7 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.57.
Label PR7 velocity Valid mode(s) “
Range -10000~10000 | Unit rpm | Default
Byte length | 16bit Attribute | R/W | 485 address 0X623B
To set PR path 7 velocity.
Label PR7 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X623C

To set PR path 7 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label P00 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X623D

To set PR path 0 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR7 pause time Valid mode(s) “
Range 0 ~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X623E

To set pause time for PR path 7 from completion to next path

Label PR7 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X623F

Reserved
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Label PR8 mode Valid mode(s) “
P09.64 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6240
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR8 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6241
High bit of Path 0 position; (Only valid using 485 communication)
Label PR8 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | RIW 485 address 0X6242
For Path 8 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.65.
Label PR8 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6243
To set PR path 8 velocity.
Label PR8 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6244

To set PR path 8 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PR8 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6245

To set PR path 8 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR8 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X6246

To set pause time for PR path 8 from completion to next path

Label PR8 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6247

Reserved
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Label PR9 mode Valid mode(s) “
Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6248
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR9 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6249
High bit of Path 9 position; (Only valid using 485 communication)
Label PR position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | RIW 485 address 0X624A
For Path 9 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.73.
Label P00 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX624B
To set PR path 0 velocity.
Label PR9 acceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X624C

To set PR path 9 acceleration time, time n

eeded for Or

m to accelerate to 1000rpm

Label PR9 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X624D

To set PR path 9 deceleration time, time needed for 1000rpm to decelerate to Orpm

Label PR9 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/W 485 address 0X624E

To set pause time for PR path 9 from completion to next path

Label PR9 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X624F

Reserved
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Label PR10 mode Valid mode(s) “

P09.80 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6250

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR10 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6251
High bit of Path10 position; (Only valid using 485 communication)
Label PR10 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647

Byte length | 32bit Attribute | R'W 485 address 0X6252

For Path 10 position, using 485 communication, only able to R/W low 16 bit.

R/W high 16 bit needs to be realized through P09.81.

Label PR10 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default

Byte length | 16bit Attribute | R/W | 485 address OX6253

To set PR path 10 velocity.

Label PR10 acceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R'W 485 address 0X6254

To set PR path 10 acceleration time, time

needed for 0

rpm to accelerate

to 1000rpm

Label PR10 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6255

To set PR path 10 deceleration time, time needed for 1

000rpm to decele

rate to Orpm

Label PR10 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X6256

To set pause time for PR path 10 from completion to next path

Label PR10 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X6257

Reserved
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Label PR11 mode Valid mode(s) “

P09.88 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6258

Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR11 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6259
High bit of Path 11 position; (Only valid using 485 communication)
Label PR11 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647

Byte length | 32bit Attribute | R'W 485 address 0X625A

For Path 11 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.89.

Label PR11 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default

Byte length | 16bit Attribute | R/W | 485 address OX6258

To set PR path 11 velocity.

Label PR11 acceleration time Valid mode(s)

Range 1~32767 Unit ms/Krpm | Default 100

Byte length | 16bit Attribute | R'W 485 address 0X625C

To set PR path 11 acceleration time, time

needed for 0

rpm to accelerate

to 1000rpm

Label PR11 deceleration time Valid mode(s)
Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X625D

To set PR path 11 deceleration time, time needed for 1

000rpm to decele

rate to Orpm

Label PR11 pause time Valid mode(s) “
Range 0~ 32767 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0X625E

To set pause time for PR path 11 from completion to next path

Label PR11 special parameter Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0

Byte length | 16bit Attribute | R 485 address 0X625F

Reserved
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Label PR12 mode Valid mode(s) “
P09.96 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6260
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR12 position H Valid mode(s) “
Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6261
High bit of Path 12 position; (Only valid using 485 communication)
Label PR12 position(L) Valid mode(s) -i_
Range -2147483648~ Unit Pulse Default
2147483647
Byte length | 32bit Attribute | RIW 485 address 0X6262
For Path 12 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.97.
Label PR12 velocity Valid mode(s) “
Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6263
To set PR path 12 velocity.
Label PR12 acceleration time Valid mode(s)
P09.100 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X6264
To set PR path 12 acceleration time, time needed for Orpm to accelerate to 1000rpm
Label PR12 deceleration time Valid mode(s)
P09.101 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6265
To set PR path 12 deceleration time, time needed for 1000rpm to decelerate to Orpm
Label PR12 pause time Valid mode(s) “
P09.102 Range 0~ 32767 Unit ms Default 0
Byte length | 16bit Attribute | R/'W 485 address 0X6266
To set pause time for PR path 12 from completion to next path
Label PR12 special parameter Valid mode(s) “
P09.103 Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R 485 address 0X6267
Reserved
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Label PR13 mode Valid mode(s) “
P09.104 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6268
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR13 position H Valid mode(s) “
P09.105 Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6269
High bit of Path 13 position; (Only valid using 485 communication)
Label PR13 position(L) Valid mode(s) -i_
Range -2147483648~ . Default
P09.106 9 2147483647 Unit Pulse
Byte length | 32bit Attribute | RIW 485 address 0X626A
For Path 13 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.105.
Label PR13 velocity Valid mode(s) “
P09.107 Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6268
To set PR path 13 velocity.
Label PR13 acceleration time Valid mode(s)
P09.108 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X626C
To set PR path 13 acceleration time, time needed for Orpm to accelerate to 1000rpm
Label PR13 deceleration time Valid mode(s)
P09.109 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X626D
To set PR path 13 deceleration time, time needed for 1000rpm to decelerate to Orpm
Label PR13 pause time Valid mode(s) “
P09.110 Range 0~ 32767 Unit ms Default 0
Byte length | 16bit Attribute | R/'W 485 address 0X626E
To set pause time for PR path 13 from completion to next path
Label PR13 special parameter Valid mode(s) “
P09.111 Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R 485 address 0X626F
Reserved
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Label PR14 mode Valid mode(s) “
Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6270
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR14 position H Valid mode(s) “
P09.113 Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6271
High bit of Path 14 position; (Only valid using 485 communication)
Label PR14 position(L) Valid mode(s) -i_
Range -2147483648~ . Default
P09.114 9 2147483647 Unit Pulse
Byte length | 32bit Attribute | RIW 485 address 0X6272
For Path 14 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.113.
Label PR14 velocity Valid mode(s) “
P09.115 Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6273
To set PR path 14 velocity.
Label PR14 acceleration time Valid mode(s)
P09.116 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R'W 485 address 0X6274
To set PR path 14 acceleration time, time needed for Orpm to accelerate to 1000rpm
Label PR14 deceleration time Valid mode(s)
P09.117 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X6275
To set PR path 14 deceleration time, time needed for 1000rpm to decelerate to Orpm
Label PR14 pause time Valid mode(s) “
P09.118 Range 0~ 32767 Unit ms Default 0
Byte length | 16bit Attribute | R/'W 485 address 0X6276
To set pause time for PR path 14 from completion to next path
Label PR14 special parameter Valid mode(s) “
P09.119 Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R 485 address 0X6277
Reserved
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Label PR15 mode Valid mode(s) -_
P09.120 Range 0x0~0xFFFF | Unit / Default
Byte length | 16bit Attribute | R/W 485 address 0X6278
Bit 14 8-13 6-7 5 4 0-3
Definition | 0: No 0-15: 0: absolute 0: No 0: Can be | 0: null
Jump, Jump to 1: overlap, Interrupt 1: Positioning
indicates correspond | correspond indicates 1: Can't 2: Velocity
with END path command with SJ be motion
1: Jump. 2: 1 Interrupt, | 3: Homing
Jump to correspond Overlap, indicates | 4: Emergency
SJorCJ motor indicated | using! stop
with CJ Indicates using
P/VIHIS
Label PR15 position H Valid mode(s) “
P09.121 Range 0~ OXFFFF Unit Pulse Default
Byte length | 16bit Attribute | R/W 485 address 0X6279
High bit of Path 15 position; (Only valid using 485 communication)
Label PR15 position(L) Valid mode(s) -i_
Range -2147483648~ . Default
P09.122 9 2147483647 Unit Pulse
Byte length | 32bit Attribute | RIW 485 address 0X627A
For Path 15 position, using 485 communication, only able to R/W low 16 bit.
R/W high 16 bit needs to be realized through P09.121.
Label PR15 velocity Valid mode(s) “
P09.123 Range -10000~10000 | Unit rom | Default
Byte length | 16bit Attribute | R/W | 485 address OX6278
To set PR path 15 velocity.
Label PR15 acceleration time Valid mode(s)
P09.124 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | R/W 485 address 0X627C
To set PR path 15 acceleration time, time needed for Orpm to accelerate to 1000rpm
Label PR15 deceleration time Valid mode(s)
P09.125 Range 1~32767 Unit ms/Krpm | Default 100
Byte length | 16bit Attribute | RIW 485 address 0X627D
To set PR path 15 deceleration time, time needed for 1000rpm to decelerate to Orpm
Label PR15 pause time Valid mode(s) “
P09.126 Range 0~ 32767 Unit ms Default 0
Byte length | 16bit Attribute | R/W 485 address 0X627E
To set pause time for PR path 15 from completion to next path
Label PR15 special parameter Valid mode(s) “
P09.127 Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R 485 address 0X627F
Reserved
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5.2.11 [Class C] Position Comparison

Parameter

Label Enable Position Comparison Valid mode(s) _
P0C.00 Range 0~3 Unit - Default
Byte length | 16bit Attribute | R/W 485 address Ox0CO1
Valid Immediate |
Value Description
0 Disable
1 Enable (Rising edge valid)
Label Position Comparison Mode Valid mode(s) _
Range 0~255 Unit - Default
Byte length | 16bit Attribute | R/W 485 address Ox0CO3
Valid Re-enable ‘ ‘
Description
Absolute mode
Relevent mode

Labol | Eostten Commarson Puse | vt moders) [N
Range 0~4095 Unit 0.1ms | Default 1

Byte length | 16bit Attribute | R/'W | 485 address 0x0C05

Valid Immediate ]

Set the pulse width of the signal output when the position comparison point is reached, in

milliseconds (ms).

Label Position Comparison Output Valid mode(s)
Delay
-10000 .
Range ~10000 Unit 0.1us | Default 0
Byte length | 16bit Attribute | R'W | 485 address 0x0CO07
Valid Restart | \
Set the delay compensation for position comparison output. This compensates for delays
caused by the DO/division output circuit.

Position Comparison Starting

Label Point Valid mode(s) -
Range 1~42 Unit - Default 1

Byte length | 16bit Attribute | R/W 485 address 0x0C09

Valid Immediate | \

Set the starting point for position comparison.

Label Position Comparison End Point | Valid mode(s) _
Range 1~42 Unit - Default

Byte length | 16bit Attribute | R/'W 485 address OX2COB

Valid Immediate \ \

Set the ending point for position comparison.
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Label (";0' of cycle for N-cycle Valid mode(s) -
omparison
Range 0~50000 Unit - Default 1
Byte length | 16bit Attribute | R/W | 485 address 0x2C0D
Valid Immediate

Set the number of cycles

for position comparison in constant cycle mode.

Position Comparison - Set

<DI

Labd Current Position as Origin Valid mode(s)

Range 0~1 Unit - Default

Byte length | 16bit ':tt”b“t RW | 485 address | Ox2COF
Valid Immediate | \

Set the zero point for position comparison. When the rising edge is enabled, the current position
can be set as the zero point.

Value Description
0 Disable
1 Enable (Rising edge valid)

Label

Position Comparison - Offset to

Valid mode(s)

P 'S T

Range 1~50000 Unit - Default 0
Byte length | 16bit Attribute | R/W | 485 address 0x2C11
Valid Immediate \ \

Set the position offset after setting the current position as th

e zero point for position comparison.

Label \F;osmon Comparison 1 Target Valid mode(s)
alue

Range =231~ 231 Unit - Default 0

Byte length | 16bit Attribute | R/\W | 485 address 0x2C28~0x2C7B

Valid Immediate \ \

Set the target values for position comparison points 1 to 42. When the position reaches a
comparison point, the output is determined based on the attribute values of comparison points 1

to 42.
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Label fFosiion Somparison 182 alid mode(s) |JCRN
Range -231~ 2311 |Unit - Default 0x2C8D
Byte length |16bit Attribute |R/W |485 address -
Valid Immediate \ |

Set the attribute values for position comparison points 1 and 2 (bit 0—15 for point 1 attributes):

bit Position Comparison Point 1 Attributes

0 = 0 No forward crossing comparison; = 1 Forward crossing comparison

1 = 0 No reverse crossing comparison; = 1 Reverse crossing comparison

2~5 Reserved

6 Output mode setting: = 0 Pulse mode; = 1 Toggle mode

7 DO1 output

8 DO2 output

9 DO3 output

10~12 Reserved

13 Divided A-phase output

14 Divided B-phase output

15 Divided Z-phase output

Bit 16—31 for Position Comparison Point 2 Attributes:

bit Position Comparison Point 2 Attributes

16 = 0 No forward crossing comparison; = 1 Forward crossing comparison

17 = 0 No reverse crossing comparison; = 1 Reverse crossing comparison

18~21 Reserved

22 Output mode setting: = 0 Pulse mode; = 1 Toggle mode

23 DO1 output

24 DO2 output

25 DO3 output

26~28 Reserved

29 Divided A-phase output
30 Divided B-phase output
31 Divided Z-phase output
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5.2.12 [Class D] Gantry Settings
Label Gantry Configuration \n,f::jde (s) P S T
Range 0~7 Unit - Default 0
Byte length | 16bit Attribute | R/'W 485 address | 0x2D01
Valid Restart |
Bit 0: Gantry function switch — 0: Off, 1: On
Bit 1: Master/Slave axis switch — 0: Slave axis, 1: Master axis
Bit 2: PWM synchronization switch — 0: Sync off, 1: Sync on
(Master axis should have sync off; slave axis should have sync on)
Bit 3: Slave axis partial parameter sync control bit
0: Synchronized
1: Not synchronized
Note:
Setting value 3: Gantry master axis is active
Setting value 5: Gantry slave axis is active
Label ﬁantry Slave Axis Command Valid = s T
ode mode(s)
Range 0~1 Unit - Default 0
Byte length | 16bit Attribute | R/'W 485 address | 0x2D03
Valid Re-
enable
0: Torque (force) command synchronization
1: Position command synchronization
Label Gantry Gain 1 Valid P 'S T
mode(s)
Range 1~300 Unit - Default 100
Byte length | 16bit Attribute | R/'W 485 address | 0x2D05
Valid Re-
enable

synchronization mode

position deviation

motion

100: Default value — 100% gain; balances torque and position deviation
1-100: For rigid gantry systems — lower values reduce torque deviation during motion
100-300: For flexible gantry systems — higher values reduce position deviation during

Gantry Synchronization Feedback Compensation Gain. Only effective in position command

0: Gain is 0 — equivalent to center position feedback; minimal torque deviation, maximum
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Gantry Position valid
Label Synchronization Deviation mode(s) P S T
Threshold
Range 0-67108864 | Unit - Default 10000
Byte length | 32bit AUTIBUE | RAW | 485 address | 0X2D06~0X2D07
valid Iemmediat
0: Suppress position synchronization deviation alarm
Gantry Torque Deviation Valid
y Threshold mode(s) a o U
Range 0~5000 Unit - Default 500
Byte length | 16bit Attribute | R/'W 485 address | 0x2D09
Valid Immediate \ |
0: Suppress torque synchronization deviation alarm
. . Valid
Label Gantry Tuning Gain 2 mode(s) P S T
Range 0~1000 Unit - Default 0
Byte length | 16bit Attribute | R/'W 485 address | 0x2D0B
Valid Immediate \ |

gain of the speed loop

Co-motion Controller Parameters. Only effective in position command synchronization mode.
0: Disable torque deviation suppression
1-1000: Higher values improve suppression of torque deviation, but reduce the maximum

Typically enabled in rigid gantry systems. If high speed loop gain is required, avoid setting this
value too high. Can be used in conjunction with P06.73 to suppress torque deviation

Label Position Gain Ynaclldde(s) P S T

Range 0~32767 | Unit - Default 0

Byte length | 16bit Attribute | R/'W 485 address | 0x2D0OD

Valid Immediate | |

Label Velocity Gain el P s T
mode(s)

Range 0~32767 | Unit - Default 0

Byte length | 16bit Attribute | R/'W 485 address | Ox2DOF

Valid Immediate \ |
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] Valid
Label Velocity Integral mode(s) P S T
Range 0~32767 | Unit - Default 0
Byte length | 16bit Attribute | R/'W 485 address | 0x2D11
Valid Immediate \ |
Torque Balance Controller Valid
Label Enables Torque Threshold mode(s) i S U
Range 0~1 Unit - Default 0
Byte length | - Attribute | R/'W 485 address | 0X2D13
Valid Immediate \ |
Label Homing Method Valid P S T
mode(s)
Range 0~1 Unit - Default 0
Byte length | - Attribute | R‘'W 485 address | 0X2D15
Valid Immediate \ |
. Valid
Label Alignment Mode mode(s) P S T
Range 0~4 Unit - Default 0
. . H: 0x2D16
Byte length | 16bit Attribute | R/W 485 address L: 0x2D17
Valid Immediate \ |

triggered.

Offset value must be less than 1/4 of a rotation. If greater than 1/4, alarm A1B will be

IO-triggered operation: Slave axis remains stationary, master axis moves the offset distance.
Currently only effective in torque command synchronization mode.
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Chapter 6 Control Mode

Control Mode

Control modes for E-DHASxxPF series AC servo drivers can be divided into 3 categories:
Position control mode, Velocity control mode and Torque control mode. RS models also
come with a hybrid control mode which is a combination of any 2 modes which are above.

e Position control mode determines position through pulse count. External input pulse
frequency determines rotational speed, mainly through motion controller, control card
(5V pulse), PLC (24V pulse). Due to the ability of position control mode to control
velocity and position tightly, it is usually use in positioning devices. It is the most

widely used control mode for servo drivers.

e Velocity control mode controls rotational speed through digital I/O or communication
command settings. Mainly use in application where speed stability is required.

e Torque control mode is used in applications where forced applied on production
material is restricted, mainly winding or scrolling devices. For example, coil winding
machines or optical fiber cable production. Torque settings change according to the
coil winding diameter as to maintain stable force output throughout the process.

To set control mode

P00.01

Label Control Mode Settings Valid P S T
mode(s)
Range 0~10 Unit — Default 0
Byte length | 16bit Attribute | R/'W | 485 address | 0x0003
Valid After restart
Value Description
15t mode 2""mode ®When 3, 4, 5, 6 combination hybrid
[0] Position — mode, 15t and 2" mode can be chosen
1 Velocity A accordingly with control mode switching
2 Torque — i(rD]pMuJ[O([C);I-EMIOnI:)aEI')d select 15t mode
P : - . Invalid, S .
i i"s‘!t!"” Veloclty - \MoDE: Valid, select 2+ mode.
osition Torque S
5 Velocity Torque Please a!low_ some time in between
- mode switching commands.
Position ¢ pjease set P00.01 = 6 to switch to other
P00'22_=1 modes from PR mod, then set 2™ mode
PR internal Velocity using P00.22.
6 |command P00.22=1
control C-MODE is defaulted to Normally Open
Torque
P00.22=2

7~10 Reserved

6.1 Position control

Position control determines rotational speed by frequency of external input pulse and angle
of rotation through pulse count using 5V pulse from motion controller, control card or 24V
pulse for PLC. Applies where precise positioning is required.
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Command Command | [ Electronic | | Command
input Setting gear ratio filter
Frequency

Velocity
feedforward

Control Mode

Torque

feedforward

divider output

Set P00.01 = 0 to activate position control mode.

Please set related servo parameters according with the following diagram.

Pulse input

Position Velocity Current
Motor
control control control
Velocity
feedback || Current
feedback
Position
feedback Encoder

Servo Drive

Controller

Frequency
divider

pulse output

INP output

<l
-l
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Control Mode

6.1.1 Pulse input and direction settings

Position command (pulse) input method:

1.

A and B phase pulse

2. Positive/Negative direction pulse (CW / CCW)
3. Pulse and direction

Set pulse mode, rotational direction and max. pulse input frequency according to actual need

CN1 Label Definition Description
PIN
1 PUL+24 | Pulse command Low speed pulse direction command input :
3 PUL+ | input PUL+ / PUL- : 5V differential input ( 500KHz)
4 PUL- _ DIR+/DIR- : 5V differential input ( 500KHz)
2 DIR+24 D'reCt'O”d h PUL+24 / PUL- : 24V single ended input (200KHz)
2 [[’)'IF;” commagelgeu DIR+24 / DIR- : 24Vsingle ended input (200KHz)
44 PULSH+ | High speed pulse 4MHz high-speed pulse command input: 5V
45 PULSH- | command input differential input
46 SIGNH+ | High speed 4MHz high-speed direction command input: 5V
direction differential input
47 SIGNH- | | input

Label Command pulse input selection | Valid mode(s) I- |
P00.05 Range 0~1 Unit — Default 0
: Byte length | 16bit Attribute | R/W | 485 address 0x000B
Valid After restart
Value Description
[0] Pulse input low speed channel (200/500kHz pulse

input)

1

Pulse input high speed channel (4MHz pulse input)

Both channels cannot be used at the same time.

Command pulse polarity ]
Label inversion Valid mode(s)
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | R/W | 485 address 0x000D
Valid After restart

P00.06 and P00.07 set command pulse input inversion and mode correspondingly.
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Control Mode

P00.07

Label Command pulse input mode Valid mode(s) m |
Range 0~3 Unit — Default 3

Byte length | 16bit Attribute | R/\W | 485 address 0x000F

Valid After restart

Command pulse input

Command
Command ulse
Polarity P t mod Command Pulse Positive sianal Negative sianal
inversion '"‘t’t‘f mode | Mode ositive signa egative signa
settings
(P00.06) (POO.OQI)
0 90°phase
difference
or
2 2 phase pulse
( Phase A+ Phase B)
CW pulse
(ol sequence
1 +
CCW pulse
sequence
Pulse sequence
[3] +
Directional symbol
90°phase
0 difference
or 2 phase pulse
2 (Phase A+Phase
B)
1 CW pulse
sequence
1 +
CCW pulse
sequence
Pulse sequence
3 +
Directional symbol

Command pulse input signal max. frequency and min. duration needed

Command pulse input interface Max. [Hlln. uiizifion meedied) (e )
Frequency 11 2 3 t4 t5 t6
Bul Differential drive 500 kHz 2 1 1 1 1 1
ulse
sequence O.pen collector 200 kHz 5 25 25 25 25 25
interface High speed 4Mhz 025 |0125 |0.125 | 0.125 | 0.125 | 0.125
differential drive

Please set >0.1us for the duration between rising and falling edge of command pulse input signal.
1 revolution with 2500 pulses 2-phase pulse input when P00.07=0 or 2, P00.08 = 10000;
1 revolution with 10000 pulses 1-phase pulse input when P00.07=1 or 3, P00.08 = 10000

Label Max. command pulse input frequency | Valid mode(s) n |
Range 0~8000 Unit kHz Default 4100

Byte length | 16bit Attribute R/W 485 address | 0x0541

Valid Immediate

Please set the max. frequency required for command pulse input. Er1B0 will occur, if
command pulse input frequency exceeds P05.32.
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6.1.2 Electronic Gear Ratio

To realize correspondent motor rotational angle to arbitrarily set input command input by
multiplying pulse command input from controller and coefficient of frequency
divider/multiplier. Motor might not reach target velocity due to insufficient pulse output from
controller. This function can be used to solve this issue by increasing pulse command
frequency.

1. When P00.08 = 0, P00.09 and P00.10 will be valid. Other than that, P00.08 set value
will be valid.

2. E-DHASxxPF series supports 2 independent sets of electronic gear ratio. The 2 sets
can be switched by delivering a command frequency divider/multiplier input DIV1.
Both sets of electronic gear ratio is set up using P00.08, P00.09 and P00.10; P05.00,
P05.01 and P05.02.

Label 1st command pulse count per Valid mode(s) P S T
revolution
Range 0-67100864 | Unit PULSE | Default 10000
Byte length | 32bit Attribute | R/W 485 address H: 0x0010
L: 0x0011
Valid After restart

Control will affect if value set is too low. Errtb1 might occur if value < 500.
(1) P00.08 valid when # 0: Motor revolution = input pulse count / [P00.08 value]
(2) P00.08 invalid when = 0: P00.09 and P00.10 valid.

Label (1j.stlcommar_1d_frequency Valid mode(s) “
ivider/multiplier numerator

Range 1~2147483647 | Unit y— Default 1

Byte length | 32bit Attrib | R/'W | 485 address H: 0x0012
ute L: 0x0013

Valid After restart

Valid when P00.08 = 0, please refer to description in P00.10.
1st command frequenc .

Label divider/multiplier ?jenoni/inator Valid modets “

Range 1~2147483647 | Unit — Default 1

Byte length | 32bit Attrib | R/W | 485 address H: 0x0014
ute L: 0x0015

Valid After restart

1. Settings:

(1) Driver command pulse input count: X
(2) Encoder pulse count after frequency divider/multiplier: Y
(3) Encoder pulse count per revolution: Z
(4) Motor revolution: W
2. Calculation:
1) XY
Y =X *P00.09/P00.10
Please keep the value of P00.09 and P00.10 to be smaller than 224 (16777216).
(2) z
Motor with 23-bit motor: Z= 223 = 8388608
3 Y, Z,W
W=Y/Z
Performance cannot be guaranteed if frequency divider/multiplier ratio is set to extreme
values. Err1b1 might occur if W < 500.
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6.1.3 Position command filter

Position command filter is to filter position command after electronic gear ratio frequency
dividing/multiplying. Including position command smoothing filter and position command FIR
filter.
Position command filter should be added for the following cases:

1. Position command pulse from controller has not yet to undergo

acceleration/deceleration (with steep acceleration/deceleration).

2. Low command pulse frequency

3. Electronic gear ratio = 10 times or above
Position command filter can smoothen position command and motor rotation will be more
stable

Label Position command smoothing filter | Valid mode(s) _:l:

Range 0~32767 Unit 0.1ms Default 0

Byte length 16bit Attribute R/W 485 address 0x022D

Valid At stop
To set time constant of 1 time delay filter of position command.

To set time constant of 1 time delay filter, according to target velocity Vc square wave
command as show below.

Position
Velocity command Position command Fiter
fter filt
(RPM) |  before filter Aaieriier switching

ve | —. \ / | _time |

>

VeX0.632 [ — T 7 Position command

i smoothing filter set

: time(ms)
Vex0368 . —. 4 — | . _P02.22x0.1ms. _

I |

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If P02.22 is set too high, overall time will be lengthened.
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Label Position command FIR filter Valid mode(s) I-::
Range 0~2500 Unit 0.1ms Default 0

Byte length 16bit Attribute | R'W 485 address 0x022F

Valid At stop

As shown below, when target velocity Vc square wave command reaches Vc, it becomes
trapezoidal wave after filtering.

Position
Velocity command  Position command Filter
(RPM) |  before filtering ~ afterfiltering switc hing
I time |
Ve |-—- e
‘ésition command
| FIR filter set
: time(ms)
! P02.23 x 0.1ms
% Se— Time |

As shown below, when target velocity Vc trapezoidal command reaches Vc, it becomes S
wave after filtering.

Position
Velocity command Position command
(RPM) |  before filtering after filtering
Vi | | I |
’ Ve !
I I Position command I .
. FRfiterset ~
time(ms)
/) P0223%0.1ms .
— e Time

Usually applied when there is rather sharp acceleration which might cause motor overshoot or
undershoot. To smoothen command signal, reduces impact to machines and eliminate
vibration. If P02.23 is set too high, overall time will be lengthened.

Note: Please wait for command to stop and after filter idle time to modify P02.23.
Filter switching time = (P02.23 set value x 0.1ms + 0.25ms)

6.1.4 Frequency divider output

Frequency divider output indicates position command pulse or encoder feedback position
pulse which is A and B phase pulse output.

Frequency divider output delivers motor encoder or external encoder position feedback to
controller using ABZ phase pulses

**Encoder Z-signal width = 62.5ms, or equivalent to an A/B signal cycle. If frequency divider
output Z-signal width has to be widened, set through P05.43.

*When P05.43 = 0, frequency divider Z-signal width is similar to width of single A/B cycle.

If P05.43 = 1~500, set delay based on A/B cycle width.

Value Description
[0] Z bandwidth equivalent to 1 cycle of A/B

1~500 | Delay setting on top of A/B cycle width
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Related parameters

s _|

A/B cycle

I"

ol
Pr5.

43

Encoder output pulse count per

P00.11

Control Mode

P S T

Label - Valid mode(s)
revolution

Range 1~32767 Unit P/r Default 2500

Byte length | 16bit Attribute | R'W 485 address 0x0017

Valid After restart |

If P00.11 = 1000, encoder differential output signal per revolution = 4000 pulses

Label Pulse output logic inversion Valid mode(s)
Range 0~1 Unit — Default 0
Byte length | 16bit Attribute | R'W 485 address 0x0019
Valid After restart
To set phase B logic and output source from encoder pulse output. To inverse B-Phase
pulse logic and change the relation between Phase A and Phase B
Pulse output logic inversion
P00.12 | Phase B logic | CCW direction CW direction
A-phase A-phase
[0] Not inverted
B-phase__J___L__J___L__[___ B-phase
A-phase A-phase
[1] Inverted
B-phasem B-phase—[—\—,_l_,_
Label Frequency divider output — Z-signal Valid mode(s)
polarity
Range 0~7 Unit — Default 0
Byte length | 16bit Attribute R/W | 485 address 0x0555
Valid Disabled
Bit Polarity Description
BitO 0= Positiye Z pc.JI.arity setting of frequency divider output and
1 = Negative position comparison
0 = Positive Only valid in position comparison.
Bit1 1 = Negative Polarity setting when phase A frequency divider as
position comparison output
Only valid in position comparison.
Bit2 0 = Positive Polarity setting when phase B frequency divider as
position comparison output
Label Frequency divider output source Valid mode(s)
Range 0~4 Unit — Default 0
Byte length | 16bit Attribute | R/W 485 address 0x0559
Valid After restart
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Control Mode

Value

Description

[0]

Position feedback of encoder #1(motor encoder)

1

Position feedback of encoder #2(external encoder)

2

Reserved

3

Pulse input command position synchronous output;
position comparison not available in this mode

4

Frequency divider output prohibited

6.1.5 Positioning completed INP signal output

INP signal output will be valid when position deviation is within the range when positioning is

completed. Set unit in P05.20.

Label Positioning complete range Valid mode(s) m |
Range 0~ Unit PO5.21 set unit Default 20

10000 '
Byte length | 16bit Attribute | R'W 485 address 0x043F
Valid Immediate

To set position deviation range of INP1 positioning completed output signal. INP1 output
signal will be valid once position is complete within the range of deviation set.
Default unit: 0.00001rev. Can be set on P05.21 as command unit (pulse) or encoder unit

(pulse)
Label Positioning complete output setting Valid mode(s) I’ |
Range 0~4 Unit — Default 1
Byte length | 16bit Attribute | R/'W 485 address 0x0441
Valid Immediate
To set conditions for INP1 output signal to be valid
Value Positioning completed signal
0 Signal valid when the position deviation is smaller than P04.31
1 Signal valid when there is no position command and position deviation is
smaller than P04.31
2 Signal valid when there is no position command, zero-speed clamp
detection (ZSP) signal is ON and the positional deviation is smaller than
P04.31
3 Signal valid when there is no position command and position deviation is
smaller than P04.31. Signal ON when within the time set in P04.33
otherwise OFF.
4 When there is no command, position detection starts after the delay time set
in P04.33.
Signal valid when there is no position command and positional deviation is
smaller than P04.31.
Label INP positioning delay time Valid mode(s) _ |
Range 0~15000 Unit 1ms Default 0
Byte length | 16bit Attribute | R/W 485 address 0x0443
Valid Immediate

Valid when P04.32 = 3.

Set value

Positioning completed signal

0

Indefinite delay time, signal ON until next position command

1-15000

position command.

OFF within the time set; ON after time set. Switch OFF after receiving next
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6.2 Velocity control mode

Control Mode

Velocity mode precisely controls motor rotational speed/direction using analog velocity
command or internal related parameters. There are 4 types of velocity control modes for E-

DHASxxPF series AC Servo drivers: Analog control, internal velocity 4 speeds, internal

velocity 8 speeds and analog + internal velocity control.
Set P00.01 = 1 to activate velocity control mode.

Velocity
command [~
input

Velocity
command
source &
direction

Torque
feedforward

Velocity
command
gain

Velocity
command
limit

Velocity
control

Current
feedback

Current control

Velocity

Motor

feedback

Please set related servo parameters according with the following diagram.

Velocity

command input

Encoder

n
[]

Servo Drive

Controller

A

A
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6.2.1 Velocity command input control

Set velocity control mode in P03.00

Control Mode

P03.00=0
Analog
P03.00 =1
Internal | = 4
veloeity
Velocity command
Analog + PO3.00=2 direction >
[nternal [——————————————* P03.01
velocity
P03.00=3
Internal
velocity
Label Velocity internal/external switching | Valid mode(s) _
Range 0~3 Unit — Default 1
Byte length | 16bit Attribute R/W 485 address 0x0301
Valid Immediate

Connect to the right DI to control internal command velocity settings.

Value Velocity settings
0 Analog - Velocity command (SPR)
[11 Internal velocity settings 1st — 4t speed (P03.04~P03.07)
2 Internal velocity settings 15t — 3 speed (P03.04~P3.06) . Analog
velocity command (SPR)
3 Internal velocity settings 15t — 8 speed (P03.00~P03.11)
Internal command Internal command Internal command Velocit
Value velocity 1 velocity 2 velocity 3 :;?nc' r>1, d
(INTSPD1) (INTSPD2) (INTSPD3) comma
OFF OFF 1st speed
ON OFF 2" speed
1 OFF ON P cffect 3 speed
ON ON 4 speed
OFF OFF 1st speed
ON OFF 2" speed
2 OFF ON No effect 3 speed
ON ON Simulated
speed
Similar to P03.00=1 OFF 1st — 4th speed
OFF OFF ON 5t speed
3 ON OFF ON 6" speed
OFF ON ON 7th speed
ON ON ON 8t speed

Please change internal command velocity as per diagram below as unexpected axis
movement might occur if 2 command velocities are changed at the same time.
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Control Mode

[INTSPD1

Velocity
command

[r/min] 1

[INTSPD2] open

P03.00=1/2

(iINTSPD1] oeen Jooml _ I L
[INTSPD2] o __ foom—  L______
[(INTSPD3] cee ______JooW— L
Velecity :
command
[r/min]
-

P03.00=3

Velocity command direction settings

Switch velocity command direction using 1/0. Assign VC-SIGN to correspond DI terminal, velocity
command direction will be in accordance to DI signal.

Label V_eloc_lty comma_md rotational Valid mode(s)
direction selection
Range 0~1 Unit — Default 0
Byte length 16bit Attribute | R/W | 485 address 0x0303
Valid Immediate
To set positive/negative direction of velocity command
Velocity settings Velocity clomtr_nand Velocit g
Value (Analog or internal sign selection elocity comman
locity) (VC- direction
velocity SIGN)
(0] + No effect Positive
- No effect Negative
1 No effect OFF Positive
No effect ON Negative
Velocity command input inversion
Set Analog-Velocity command (SPR) voltage polarity
Label Velocity command input inversion Valid mode(s) E
Range 0~1 Unit — Default 0
Byte length 16bit Attribute R/W 485 address 0x0307
Valid Immediate

To set voltage polarity of analog velocity command.
Only valid when P03.01 = 0. When P03.01 = 1, rotational direction is only related to VC-SIGN.

Value Motor rotational direction
[0] Not [ Positive voltage | — [ Positive direction |
inversed [ Negative voltage | — [ Negative direction |
1 Inversed [ Positive voltage | — [ Positive direction |
[ Negative voltage | — [ Negative direction |

If there is an external position sensor with different polarity from P03.03, motor might undergo
abnormal motion.
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Velocity command input gain

Set Analog-Velocity command (SPR) voltage to motor velocity command switching gain

Label Velocity command input gain Valid mode(s)

Range 10~2000 | Unit (r/miny/v | Default 500
Byte length | 16bit Attribute | R/'W 485 address 0x0305
Valid Immediate |

To set gain changes from voltage added onto analog velocity command (SPR) to motor
command velocity

P03.02 sets command input voltage and rotational speed slope.

Factory default:

P03.02=500(r/min)/V.

Hence 6V input: 3000 r/min

1. Do not supply more than +10V power for analog velocity command (SPR).
2. 1f P03.02 set value is too large, it might cause vibration.
Positive

Velocity I =

- L) - T v T A S— i .
’ ‘/ ‘ Command input voltage (V)

B |
ra e

6.2.2 Velocity command acceleration/deceleration

Acceleration/Deceleration is added onto velocity command input to control velocity. This function is
valid when entering step-like velocity command or internal velocity settings is used to realize motor
soft start. Use Sigmoid acceleration/deceleration to reduce vibration and impact due to changes in

velocity.
Label Acceleration time settings Valid mode(s) E
Range Unit ms/ Default
Byte length | 16bit Attribute | R/'W 485 address 0x0319
Valid Immediate
Label Deceleration time settings Valid mode(s) m
Range - Unit ms/ Default

0~10000 (1000rpm) 100

Byte length | 16bit Attribute | R/'W 485 address 0x031B
Valid Immediate

Set max acceleration/deceleration for velocity command.

If target velocity = x [rpm], max acceleration = a [unit: rpm/ms], acceleration time = { [ms]
P03.12 = 1000/a (ms)

P03.13 = 1000/a (ms)

a=x/t

For example: If motor is to achieve 1500rpm in 30s, a=1500/30=50rpm/ms

208



E-DHASxxP Series AC Servo driver — Pulse Type Control Mode

P03.12 = 1000/a= 20. Hence when P03.12 = 20, motor can achieve 1500rpm in 30s.

Velocity #

(F/min)

1000 -

Initial velocity
command

After deceleration
time setting added

(r'min)

—

! Time
P03.13(ms)

P03.12(ms)

Usually used when there is rapid acceleration or trapezoidal wave velocity command due
to many different internal speed segments under velocity control mode which causes
instable while motor in motion.

Under velocity control mode, 6083 and 6084 is limited by P03.12 and P03.13
correspondingly.

Label Slgm0|d acceleration/deceleration Valid mode(s) H
settings

Range 0~1000 Unit ms Default 0

Byte length | 16bit Attribute | R/'W 485 address 0x031D

Valid After restart

To set sigmoid acceleration and deceleration turning point in accordance to P03.12 and

P03.13.

Velocity
(RPW)

Target
velocity
Ve

Velocity
ts ts al ter
H r4_,| acceleration/

| I deceleration
settings

I |
ta= Ve, /1000 x P0O3.12 x 1ms

I

I
td= Ve/1000 x P03.13 x Ims | i

| Ls

I

}

Ts = P03.14 x 1ms fe—>]

Use when ta/2>ts. td/2>ts

|
—
v Time
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6.2.3 Velocity reached signal AT-SPEED output

Velocity reached signal AT-SPEED output will be valid when motor velocity reached set speed in
P04.36.
This output function can be assigned through I/O configurations, please refer to P04.10. When

velocity matches set conditions, assigned I/O terminal will be ON

signal will be valid.

Label Arrival velocity Valid mode(s)
P04.36 Range 10~2000 Unit r/min Default 1000
: Byte length 16bit Attribute R/W 485 address 0x0449
Valid Immediate
When motor velocity > P04.36, AT-speed output signal is valid.
Detection using 10RPM hysteresis.
Velocity
[r/min] Motor Velocity
P04.36+10 F---- /
P04.36-10 }--£~- ------------- N
H ‘ Time
-(P04.36-10) f----~ o e it D et -
-(P04.36+10) [--=-- et b ot -\\ /
Amival velocity i I i
“oupw | | OFF | ON loee] ON |
(AT-SPEED)

6.2.4 Velocity coincidence V-COIN signal output

V-COIN signal output will be valid when velocity command (before acceleration/deceleration)
coincides with motor velocity. Velocity is considered to be coincided if the difference between velocity
command before acceleration/deceleration from servo driver and motor velocity is within the value set
in P04.35.

This output function can be assigned through I/O configurations, please refer to P04.10. When
velocity matches set conditions, assigned I/O terminal will be ON, signal will be valid.

In Position signal in PV mode is in synchronization with V-COIN signal.

Label Velocity coincidence range Valid mode(s) El
Range 10~2000 Unit r/min Default 50

Byte length 16bit Attribute R/W 485 address 0x0447

Valid Immediate

If the difference between velocity command and motor actual speed is below P04.35, Velocity
coincidence (V-COIN) output signal valid.

Due to 10RPM hysteresis:

Velocity coincidence output OFF -> ON timing (P04.35 -10) r/min

Velocity coincidence output ON -> OFF timing (P04.35 +10) r/min

Position command after
accelerationtime

velocity| VO setings added P04.35
(RPM) Velocity coincidence
___________ I_ - range
I/
P04.35 o
. speed
Velogty
coincidence P04.35
range Velocity
coincidence range
Velocity ON ON
coincidence
V-COIN OFF OFF
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6.2.5 Zero Speed Clamp

Control Mode

Forced set velocity command to 0 using zero speed clamp to avoid servo axis from crawling at low

velocity.

This input function can be assigned through 1/O configurations,

lease refer to P04.00.

Label Zero speed clamp function selection Valid mode(s)
Range 0~3 Unit — Default 0
Byte length 16bit Attribute R/W 485 address 0x031F
Valid Immediate
Value Zero speed clamp function

0 Invalid: zero speed clamp deactivated

signal is valid.

1 Velocity command is forced to 0 when the zero speed clamp (ZEROSPD) input

2 Velocity command is forced to 0 when actual velocity is lower than P03.16.

3 Includes conditions from 1 and 2
Label Zero speed clamp level Valid mode(s)
Range 10~2000 Unit r/min Default 30
Byte length 16bit Attribute | R/W 485 address 0x0321
Valid Immediate

Valid when P03.15 = 2/3, velocity command is forced to 0 when actual velocity is lower than P03.16 and

after static time set in P03.23.

211




E-DHASxxP Series AC Servo driver — Pulse Type Control Mode

6.3 Torque control

Torque control mode is to the size of motor asserted torque through external analogue input or
directly from set value internally. This control mode is applicable where torque is the main control and
limiting factor.

Torque Torque Torque
Torque
command . command command
. setting . ..
input filter limit
+
Velocit Velocit, Acceleration/ Velocit + . +
L o . Y . .. y Velocity Curremt
limit |— limit — deceleration [— limit Sontrol 1 Mo tor
input selection limit symbo 1 ComirD
Velocity
feedback Current
feedback

Encoder

Using EDrive or front panel on servo driver, set P00.01 = 2 to activate torque control mode.
Please set related servo parameters according with the following diagram.

Torque Servo Drive
command input
Al p»| Command input - | Command . Command .
[] < . P . | ..
U » setting filter limit
P Torque command direction selection > -
9
e}
c
(e
9 9_ o o)
o - Velocity limit ' &
= =
'6‘ —+
S TLC output 8
3
g | . .
o Torque limit output TLC Lag 5
S
o+
=
o
=
-
— 5
< Torque reached output il
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6.3.1 Torque command input control

Torque control mode settings
Torque control mode includes 3 control modes as shown below. Set torque control mode in P03.17.

P03.17=0
Torque analogue +
Pr3. 21
P03.17 =1
Torque analogue + .
Velocity analogue
Torque command
PR317 =2 direction >
Pr3. 22(Torque) . PO3.18
Pr3. 21 (Velocity)
Label Torque internal/external switching Valid mode(s) |
Range 0~3 Unit Default 0
Byte length 16bit Attribute R/W 485 address 0x0323
Valid Immediate
Value Torque command input Velocity limit input
[0] Analog input 3(Al 3) P03.21 set value
1 Analog input 3(Al 3) Analog input 1(Al 1)
2 P03.22 set value P03.21 set value

Torque command direction settings
To switch velocity command direction through DI. Assign TC-SIGN signal to corresponding DI
terminal and determine velocity command direction through digital input signal.

Label Torque command direction selection Valid mode(s) |
Range 0~1 Unit — Default 0
P03.18 . .
Byte length 16bit Attribute R/W 485 address 0x0325
Valid Immediate
To set torque command positive/negative direction
Value Direction settings
TC-SIGN ON/OFF has no effect on torque direction
[0]) Torque command input [ Positive | — Positive direction.
[ Negative | — Negative direction
1 Use TC-SIGN ON/OFF status for torque direction
OFF: Positive direction ON: Negative direction
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Torque command input inversion
To set the voltage polarity added onto analogue torque command (TRQR)

Label Torque command input inversion Valid mode(s) |
Range 0~1 Unit — Default 0

Byte length 16bit Attribute R/W 485 address 0x0329

Valid Immediate

To set voltage polarity of analog torque command.
Only valid when P03.18 = 0.

Value

Motor torque direction

[o]

Not inversed

[ Positive voltage | — [ Positive direction |
[ Negative voltage ] — [ Negative direction |

1

Inversed

[ Positive voltage | — [ Positive direction |
[ Negative voltage | — [ Negative direction |

Torque command input gain
To set voltage added on to switching gain of motor torque command from analog torque

command(TRQR)
Label Torque command input gain Valid mode(s) |
Range 10~100 Unit 0.1v/100% | Default 30
Byte length 16bit Attribute R/W 485 address 0x0327
Valid Immediate

To set gain changes from voltage added onto analog torque command (TRQR) to torque command (%)

-Unit: (0.1V/100%) —

-Set input voltage required for rated output _
torque. gLty
Default = 30, which is 3V/100% ey i |

10V8 6 4
e e a

[

200 +|

Rated {
torgue |

-
100 H=--
-2

24 6 810V

=== 100

[+200

+ 300{%)

6.3.2 Torque velocity limit

To set velocity limit in torque mode for safety reasons.

Label Velocity limit in torque mode Valid mode(s) |
Range 0~10000 Unit r/min Default 0
SN Byte length | 16bit Attribute | RIW 485 address 0x032B
Valid Immediate
To set velocity limit in torque control mode. Only valid when P03.17 =0/ 2.
Label Torque command Valid mode(s) |
Range 0~300 Unit % Default 0
Byte length 16bit Attribute R/W 485 address 0x032D
Valid Immediate

To set torque limit in torque control mode. Only valid when P03.17 = 2.
Please refer to P03.17.
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6.3.3 Torque limit (TL-SEL)

This input function can be assigned through 1/0 configurations, please refer to P04.00.

To set torque limiting method.

Control Mode

Label Torque limit selection Valid mode(s) P
Range 0~6 Unit _ Default 0
Byte length 16bit Attribute R/W 485 address 0x052B
Valid Immediate
Value Limit
[0] 1st torque limit P00.13
1 2 torque limitP05.22
2 TL-SEL OFF P00.13
TL-SEL ON P05.22
3~4 Reserved
P00.13 —Positive torque limit
5 P05.22 —Negative torque limit
Label 2" torque limit Valid mode(s) P
Range 0~500 Unit % Default 300
Byte length 16bit Attribute | R'W 485 address 0x052D
Valid Immediate
P05.22 is limited by max. torque set in motor parameter.
13t torque limit .
Label Valid mode(s)
Range 0~500 Unit % Default 350
Byte length 16bit Attribute R/W 485 address 0x001B
Valid Immediate

13t torque limit is set according to ratio percentage of motor rated current. Do not exceed max driver

output current.

Please refer to P05.21 on how to set torque limit.
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6.4 Hybrid Control Mode

Hybrid control mode is for servo driver to be able to switch between different modes during operation.
Hybrid control mode consists of the 3 listed below:

e Position-velocity mode
e Position-torque mode
e Velocity-torque mode
Set P00.01 to select the hybrid control mode needed through EDrive or servo driver front panel.

Label Control Mode Settings Valid mode(s) P S T
Range 0~10 Unit — Default 0
Byte length 16bit Attribute R/W 485 address 0x0003
Valid After restart
Description
Value 15 mode 2nd mode #®When 3, 4, 5, 6 combination hybrid mode, 1%t and
— 2" mode can be chosen accordingly with control
(o1 gsitiol — mode switching input (C-MODE).
1 Velocity — C-MODE: Invalid, select 15t mode.
2 Torque - C-MODE: Valid, select 2" mode.
3 Position Velocity Plgasg allow some time in between mode
2 Positi T switching commands.
osi |9n OfgHE #Please set P00.01 = 6 to switch to other modes
5 Velocity Torque from PR mode, then set 21! mode using P00.22.
Position
P00.22=1 C-MODE is defaulted to Normally Open
Velocity
6 PR internal P00.22=1
command control
Torque
P00.22=2
7~10 Reserved

When P00.01 = 3/4/5, please set assign C-MODE mode switching signal to one of the DI terminal and
make sure the logic is valid.

Signal Set value Label Description

P00.01 C-MODE Control mode
Invalid Position mode

3 - 5
Control Valid Velocity mode
C-MODE 0x5 mode Invalid Position mode
switching 4 Valid Torque mode
Invalid Velocity mode
5 Valid Torque mode
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Chapter 7 Adjustment & Functions

7.1 Gain Adjustment

In order for servo driver to execute commands from master device without delay and to
optimize machine performance, gain adjustment has to be done yet.

[ : Low gain High gain High gain + feedforward
r/min]
+3000

YA e A \ 7N

o N\ /. A\ / \

A\/i \\ #// AN # \

V" Actual velocity

Command_velocit

-3000

0 200 400 600 0 200 400 600 0 200 400 600

Position loop gain: 320 (0.1/s) Position loop gain: 900 (0.1/s) Position loop gain: 900 (0.1/s)
Velocity loop gain: 180 (0.1Hz) Velocity loop gain: 500 (0.1Hz) Velocity loop gain: 500 (0.1Hz)
Velocity loop integral time Velocity loop integral time Velocity loop integral time
constant: 31ms constant: 31ms constant: 31ms

Servo driver gain adjustment is done in combination with a few other parameters (Inertia
ratio, Position loop gain, Velocity loop gain and Filters settings). These parameters will have
an effect on each other so it is always advisable to tune each parameter according in order
to achieve optimal machine performance. Please refer to the steps below
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‘ Start ’

A 4

Electronic
gear ratio

Y

Inertia
measur i ng

Y

Auto gain
adjustment

Requirement
met?

Manual gain
adjustment

Requirement
met?

Vibration
suppression

End

Gain adjustment flow chart
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Steps Functions Explanation
Online Motor moves with command from controller, servo driver will
automatically calculate load-inertia ratio
Inertia ratio
identification Offline Using servo driver inertia determining function, servo driver
can automatically calculate load-inertia ratio
Auto gain Auto gain Real time determining of mechanical load, gain value is set
adjustment adjustment accordingly.
1. One-click tuning (Can be realized using EDrive. Auto
tuning of gain and inertia according to actual data)
2. Real time auto adjustment (Set by selecting
mechanical stiffness level, related gain parameters
will be automatically adjusted accordingly)

Basic gain On top of auto gain adjustment, manually adjust related
parameters so that machine can have better responsiveness
and following

Basic steps 1. Gain related parameters tuning under position

mode
2. Gain related parameters tuning under velocity
mode
3. Gain related parameters tuning under torque mode
Gain switching e  Gain switching through internal data or external
) signal. Lower vibration at stop, shorten tuning time,
Manual gain improve command following.
adjustment

Model following e Improve responsiveness, shorten positioning time

control (Only available in position mode)

Command pulse | Set filter for position, velocity and torque command pulse.

filter

Gain Enable feedforward function to improve following behavior

feedforward

Friction Reduce the effect of mechanical friction

compensation

3 gain Based on usual gain switching function. Can be set to switch

switching gain at stopping and reduce positioning time.

Vibration Mechanical Using notch filtering function to suppress mechanical
suppression resonance resonance.

End vibration
suppression

To suppress low frequency vibration of mechanical end
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7.2 Inertia ratio identification function

Inertia ratio (P00.04) = Total mechanical load rotational inertia / Motor rotational inertia

Inertia ratio is an important parameter. Setting a suitable value can help with the precise
tuning of the servo system. Inertia ratio can be set manually and also be determined
automatically through servo driver

To make sure accurate inertia ratio identification
1. Max rotational velocity at 400rpm
2. Acceleration/deceleration time above 100ms
3. Stable load torque without large variation.

Online inertia determination

Enable motor using controller. Let motor run at above 400rpm, make sure there are
acceleration, constant velocity and deceleration phase during the whole run. Cycle through
2-3 times to calculate load-inertia ratio. Result can be found on the front panel d16 or
through EDrive system monitoring page. Enter the calculated value into P00.04 and save.

Offline inertia determination

Can be achieved through driver front panel or on EDrive

Please make sure: 1. Servo driver is disabled.
2. Axis is within safe and allowed range and limit switch is not triggered to
prevent axis from over travelling.

220



E-DHASxxP Series AC Servo driver — Pulse Type

Adjustment & Functions

Auxiliary function to determine inertia on front panel

Auxiliary Function

Inertia
measur ing

Steps:

Operation
Press ‘4’ to start inertia
measur ing. SrUon will be
displayed.
SrUon Error
Error might occur if
‘4’ is pressed when
driver is enabled
A v
When SrUon is
CW ¢ ¢ CCW displayed
P 400 Press ‘A’ or
‘¥’ to start

moving in both
direction. Result
can be obtained
once completed

G xxx , XXX = inertia value.

1. Set the trial run velocity P06.04. Value set shouldn’t be too large, please keep it at

around 400 r/min.

2. Enter AF_GL for aucxiliary function — Inertia ratio determination into front panel
3. Press S once to enter. “G---" will be displayed on the front panel.
4. Press 4once to display “StUon”
5. Press A or ¥ once to start to calculate the inertia.
6. After the calculation is done, G xxx will be displayed and xxx is the value of inertia

calculated.

7. Write the corresponding value into P00.04. Please refer to for parameter saving on

servo driver.
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Inertia measuring using EDrive

1) Open the inertia identification page, set jog speed (P06.04) and acceleration time
(P06.25), then click Download.

2) Enable "Disable external enable", click Servo Enable to turn ON.

3) Use Forward and Reverse to move motor; click Position 1 and Position 2 to record
two positions.

4) Set wait time (P06.21) and cycle count (P06.22), then click Run to execute
movement.

.«'@‘H = MISUMI EDrive

e e ® B .
CECLEEEIEEEEEE:

Emergency  Connect  Files Saveto | Driver
Config Run Tuning | Setting | Gear Ratio | Monitor | Parameters | Alarm | Functions =

Stop Drriver Reset
‘ & - Inertia ratio measuring % : -

EtherCAT

[ @1 Motor Configuration fos
[ f\;';\ Trial run SEL

B " Tuning POG.04 JOG trizl run velodity jmin

Download
ﬁ Mechanical identification

P0&. 25 Trial run acceleration

kA4 Condition Menitaring Irs 00T

Servo Enable

'é Fault alarm Defauit Inertia Ratio 250
=l B Tool

’li.tl Parameter cetting assistance
l(i) Inertia identification ] STEP-2

£y Host instructions Current| 0.0000 | r

Brake setting

Forward Reverse
~-1%3*) Electronic gear ratio
= A@ Gain adjustrment Pasition 1 Position 2
~4#] Position loop 0.0000 | [0.0000

o Velocity loop >
) PO6.21 Trial run waiting ms

4=y Current loo|
T i

o P06.22 No. of trial 2
o B Limit setting S RN
Limit alarm STEP-3

E:(‘ﬂ Black Box Inertia Ratio Write
ﬂ Position Compare

lE Gantry settings

L Precision compensatior ,

€ >
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5) After completion, the system auto-calculates inertia ratio. Click Write to store.

@ 2 MISUMI EDrive

@ DEM:@D CENEEEEELE

IEmngenq Connect|  Files  Saveto |
- Drhm Config | Run | Tuning Setting | Gear Ratio  Monitor | Parameters = Alarm | Functions =

Reiet

Inertia ratic measuring

STEP-1
PO6.04 JOG trial run veloaty | B8] | rfmn - -
{iTh Mechanical identification
P05, 25 Trial run acceler ]
T3 Condition Monitoring 2370 aceleraton [0 | 00
é Fault alarm Default Inertia Risto 2%
= B Tool
m Parameter setting assistance
/3] Inertia identification STEP-2

g Host instructions

[#p Brake setting Forad y—
*3*} Electronic gear ratic
4G Gein adjustrent Positicn 1 Position 2
~4&] Position loop oomo | [o.see
: Velocity |
4] Velecityoop POB.21Tielnnwatng 3000 |ms
#—+ Current loop Run
L PO8,22 No. of trial run [2 |
ﬁ Limit setting _—
o=
Limit alarm STEP-3
Black Box Inertia Ratio | 250 I I
Position Compare
if Gantry settings

E Precision compensation ,
€ >

6) Open Parameter Management, confirm value saved to P00.04, then click Save to
Drive

Eay MBUMI EDrive - o b
>

) @ @il T @Iu

l\m

rumu smn Gmm luumu

= & & lﬂi @ B O Defsea
&} Motor Cofiguration # e
by Trialeuns Ritad from PC Save i FC | ~| [
5 ity Tuning Al parameters || Mumber  Labal Hxisl M Max Defauk Unk Activation
- e W PODOD  MadeHfolowng bandwidth 1 0 5000 i 0.Hz  Immedate
a
) Candtion Mentaiy B P‘s‘""::w POO.OL  Control Mode Settnigs 0 9 9 madel  Restart
5 [S— PD}‘ i 1 Ton L’: POD.02 Real tme Auto Gan Adjus... .. DD OxFFF 0x1 - Immedate
o g PO4. 10 M qu;n, POD.O3  Real bme auto stffness a... ] n 13 - Immedate
PO5. Extensian PO0.O4  Inerta rato 0 200000 250 % Immedate
s &5 Parameter setting assimance - Extension settngs 3
FopRa R POG. Special Settngs POD.OG  Probe signal polarty settn.,. D: . 0 7 o - Restart
il PO7. Mator parameters || PO0.07  Command puke counts p... 3:Probe Land P... 0 3 3 - Restart
3y Fos it POC. Pastion Comparisel | PDO.0B  1st command pulse court... 0 0 67108864 0 = Re-enable
Brake setting POD, Gantry settngs PO0.0Y 1st command frequency d... B3BB60E 1 21474683647 1 - Re-enable
2, Electronic gear ratio POE, Precsion compensz | POD.10 1st command frequency d... 1 1 2147483647 1 - Re-enable
£7) Gain afjustment P11. Drive parameters || pog.11  Encoder puse output perr.., 2500 (] 2097152 2500 Bjrev  Restart
£#] positsn loep PO0.12 Pulse output logic nversion 0 No Reversal o 1 ] - Restart
A7) vetociy leop . 5 POD.13 tst Torgue Lt 350 o 500 350 % Immedate
iy £ | Loanss__e P A n Sin an i
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Limit alarm 1
Bisck Box
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ol
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Please take note:

Adjustment & Functions

1. Trial run velocity and distance should be optimal to prevent any axis

from bumping into objects.

2. Itis recommended to move only in 1 direction for vertically mounted
axis. Take precaution before moving the axis.

3. For applications with higher frictional drag, please set a minimal travel
distance.

Label

Inertia ratio

Range 0~20000 Unit % Default 250
Byte length | 16bit Attribute | R/W | 485 address 0x0009
Valid Immediate

P00.04=( load inertia/motor rotational inertia)x100%

Set inertia ratio according to actual load inertia. When both are uniform, actual
motor velocity loop responsiveness and gain settings will be consistent. If inertia
ratio is greater than actual value, velocity loop gain settings will be higher and vice

versa.

For motor with high inertia, P00.04 can be left unfilled but optimal setting of P00.04

could improve system performance

Common issues

Error

Cause

Solution

Loose load connection

Check for mechanical failure

Inertia measuring

Measuring distance is too short

Increase measuring distance

failure

Belt load

Please pre-set an inertia ratio when
using a belt to prevent jolt due to low
inertia.

7.3 Easy Tuning

7.3.1 Single parameter tuning

Set a mechanical stiffness level and the driver will automatically tune the parameters accordingly,
including inertia measuring and vibration suppression to fulfill responsiveness and stability needs.
At same time, more advanced functions can be applied, for example: Command pulse filter, low

frequency vibration suppression, etc.
Recommended applications where inertia changes is minute. Single parameter tuning is more

complicated to set up compared to one-click tuning. Use single parameter tuning when one-click
tuning doesn’t fulfill the needs.
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Recommended application scenarios

Control mode | Suitable in position mode or EtherCAT mode (Not applicable in other modes)
Others e Servo ON (SRV-ON) status

e Set suitable position/torque limit so that motor can run normally

e Use trial run or any external controller to make sure no clash of axes

Factors affecting single parameter tuning

e External load smaller or 30 times larger than rotor inertia
Load inertia e Inertia measuring might fail upon changes in load inertia

e |Load torque changes drastically
e Mechanical stiffness is too low

Load e Existence of gear backlash or any other non-linear factors
e Complicated mechanical load structure
e Low speed, no more than 300[r/min].

Motion o Acceleration/deceleration time too long, more than = 600ms
e Speed > 300r/min, acceleration/deceleration time < 600ms but travelling

time duration < 50ms.

Operation Steps

1. Open the wizard. Select the Manual Tuning function. The interface will appear as shown,
with Inertia Auto Identification and Vibration Auto Identification enabled by default.

If rigidity parameter P00.03 is greater than 11, and low rigidity is selected, the initial rigidity
will be set to 11 upon entering manual tuning.

¢ = MISUMI EDrive

@ % /| Status Bar [!=| @
| [¥| Navigation Bar L—

Connect Administrator Windows || Language
Login o

[—
Function navigation B

E
3 [l E-DHASO1P-F

_@ 10 Settings

)

o Oscilloscope

L;_,' Motor Configuration

r
;;s;l] All parameters

o

) Trial run
=

Tuning Configuration

% Mechanical identification
"\_.-/- Condition Monitoring Enable automatic inertia identification

o=
&) Fault alarm
:@ Tool {8 Enabie automatic mertia identification

1le i
t- iy Parameter setting assistanc| {8 Enabie automatic vibration identification

— Serial Port Tools

{C3} USB Tools
é&_ Register Tool
{\:‘ Fault retrieval tool

2. Manual tuning interface. In Simple Settings, set MFC Bandwidth to 1 for automatic model-
following bandwidth adjustment. You can also manually set other values.

If no advanced parameters need adjustment, you can use the Trial Run function or send
commands from the host to rotate the motor.
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v Single parameter tuning X _

Easy setup

MFC bandwidth 1 Auto//0.1Hz

Stiffness | Parameter |

Stiffness adjustment

13
27.0Hz

(] Resonance automatic settings

[ Allow rigidity reduction and switching loi

Performance evaluation
In position 20
Arrival counts 0
Arrival time(ms) 0
Overshoot 0
Jitter counts 0

Maximum current(%) 0
Maximum velocity(rpm) 0

Vibration amount 0

Advanced setting
1. Tuning mode

Load tuning type
Motion tuning type

0. Rigid body
1. Standard

2. Inertia identification

Identification atic
settin
Current value(%) 9

3. Vibration suppression

Notch filter IComrnand filtering | Higher-orderp ¢ *

Torque vibration amplitude 0

Suppression mode 2:Alwaysvalid v

Notch ... Freque... Width Depth
4000 4 0
4000 4 0
4000 - 0

Tips:
Please confirm to modify parameter and
press Enter to upload the parameter.

Tuning

completed

3. Manual tuning requires motor movement. Use the Trial Run function to configure motion

path, speed, and acceleration.
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@ \ MISUMI EDrive

General E-DHASO1P-F

©EBEHDE

Emergency Connect Files Saveto DI"NE!’I Mnto
Stop V. Driver  Reset | Config]

D
&
Trial
Run

e, & & 59 B

Auto Electronic Stalus Error Other
Tuning Seltmq Gear Ratio Monitor Parame@ers Alarm _ Functions ™

Pesition Trial Run

Jli E-DHASO1P-F

35 Function Mode Selection To-and-fro
s,

%] All parameters
IO 10 Settings Step 1: JOG mation range

Servo Enable

|J ] Oscilloscope Pasitioning Teach start and end point
=

: (] External enabling disabled
@1 Motor Configuration = 4

H -\.E::. Trial run Teach JOG velocity 30 P
;'_DT‘ Prmode Teach acceleration 200 ms/1000rpm
= {:} Tuning time
|u Manual tuning Fooward Current
‘/”'; Auto tuning - 0.0000 r

4:3 Mechanical identification
£, Condition Monitaring

>-3Faultalarrn

i AL Parameter setting assistang 0 5 0 U 5 =
— Serial Port Tools
L3 USB Tools
@ Register Tool Calculated inertia ratio 250
8§ Fault retrieval tool Step 2: Position JOG
Motor overload rate o
JOG trial run velocity 30 rpm
command Mator speed o
P06.25 Acceleration of 200 ms{1000rpm
trial running
JOG trial run torque 350 % Positive limit 8]
command -
No. of trial run cycles 5 (6 = Infinite cycle) Negative limit Q
Torque limit O
Trial run waiting time 300 ms -

=

For E-DHASxxP, there are three methods to teach the motion range:
1) Teach Start and End Point: After enabling the servo, use forward/reverse buttons to
adjust position. Click “Position 1/2” to complete setup.
2) Input Start and End Point: Directly input positions in the fields. The motor will move to
the start point and then perform reciprocating motion.
3) Input distance: Input the travel distance in the position difference field. The motor will
perform reciprocating motion from the current position.
Note: Teaching speed should not be too fast to avoid collisions!
After setting the motion range, configure JOG motion properties:
Jog trial run velocity command: >300 rpm during manual tuning.
Acceleration of trial running: <600 ms/1000rpm during manual tuning.
No. of trial run cycles: Set an appropriate number of runs to assist manual tuning.

4. Automatic parameter setting.

Manual Tuning includes Easy Setup and Advanced Setting:

1) Easy Setup: Adjust rigidity simply to achieve auto-tuning. Inertia identification is enabled
by default and will auto-set the inertia ratio.
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1 Single parameter tuning X

Easy setup Advanced setting
MFC bandwidth 1 Auto//0.1Hz 1. Tuning mode

Stiffness | Parameter Load tuning type 0. Rigid body v

Stiffness adjustment Motion tuning type 1. Standard v

2. Inertia identification

13 Identification 250

27.0Hz Automatic

settin
Current value(%) 250 9
3. Vibration suppression

[ ] Resonance automatic settings : :
Notch filter ICommand filtering | Higher-orderp ¢ *

l:] Allow rigidity reduction and switching loi

Torque vibration amplitude 0

Suppression mode 2:Alwaysvalid v

= - :
Notch ... Freque... Width Depth

Performance evaluation 1 4000 4 0

In position 20 2 4000 4 0

¥ 3 4000 4 0

Arrival counts 0

Arrival time(ms) 0

Overshoot 0

Jitter counts 0 :

Tips:
Maximum current(%) 0 Please confirm to modify parameter and

press Enter to upload the parameter.
Maximum velocity(rpm) 0

Vibration amount 0 Tuning
_ completed

Easy Setup content:

MFC Bandwidth: Sets the model following bandwidth. MFC, also known as model following
control, is used in position loop control to improve command response, accelerate
positioning time, and reduce tracking error.

MFC Function Description

0 Disable MFC

1 Auto-adjust MFC bandwidth

2~9 Invalid

10 ~ 2000 Manual setting (recommended 30-100 for belt applications)
Stiffness Adjustment:

Range: 0-31. Press ‘+’ to increase stiffness, press ‘- to decrease stiffness.

Higher values increase speed response but may cause vibration.

Set based on mechanical structure strength. If vibration count exceeds 10, reduce rigidity by
2 levels to prevent loosening of fasteners.

For belts or long rods prone to deformation, reduce rigidity and apply vibration suppression.
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Resonance Automatic Settings:
If checked: cyclic vibration detection under current rigidity; resets to default if no vibration is
detected.

2) Advanced Setting
q Single parameter tuning % |

Easy setup
MFC bandwidth 1 Auto//0.1Hz 1. Tuning mode
Stiffness | Parameter Load tuning type 0. Rigid body
Stiffness adjustment Motion tuning type 1. Standard

2. Inertia identification

13 Identification
Auti ti
: 27.0Hz + B g
Current value(%)

3. Vibration suppression
[JResonance automatic settings

Notch filter |Command filtering | Higher-orderp ¢ *

[ Allow rigidity reduction and switching loi

Torque vibration amplitude 0

Suppression mode 2:Always valid W

Notch ... Freque... Width Depth

Performance evaluation 4000 4 0

In position 20 4000 4 0

. ' 4000 4 0

Arrival counts 0

Arrival time(ms) 0

Overshoot 0

Jitter counts 0 :

= Tips:
Maximum current(%) 0 Please confirm to modify parameter and

press Enter to upload the parameter.
Maximum velocity(rpm) 0

Vibration amount 0 Tuning

completed

<1> Tuning mode

Load Tuning Type: The default is Rigid body, Standard. If vibration occurs during operation,
it will automatically change to adapt to different transmission methods.

0: Rigid body (e.g., ball screw)

1: High inertia (load inertia >30—40x% motor inertia)

2: Flexible body (e.g., belt drive)

Set the correct load setting type according to the actual situation and then perform
debugging and setting for better results!
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Advanced setting

1. Tuning mode

Load tuning type 0. Rigid body

Motion tuning type 1. High inertia

2. Flexible body

2. Inertia identification

Motion Tuning Type:
0: Manual (disables real-time auto adjustment)
1: Standard (stable mode, no gain switching)
2: Location (for variable loads, e.g., horizontal axis)
The main difference between standard and positioning is that there is no gain switching in
standard mode.

Advanced setting

1. Tuning mode

Load tuning type 0. Rigid body v

Motion tuning type  |1. Standard

2. Inertia identification

1. Standard
2. Location

Identification Automatic

settin
Current value(%) 250 9

<2> Inertia identification:

Enabled by default.

Identified %: flashes yellow when successful

Current Value %: syncs with identified value if auto-set is checked; otherwise, manual input

is allowed

If ’Automatic setting’ is unchecked, the identification value will not be synchronized. You can

manually set the current inertia ratio and press Enter to submit.

When ‘Automatic setting’ is checked, P00.04 is filled in based on the actual inertia

identification value.

Unchecking ‘Automatic setting’ allows you to manually enter the inertia ratio based on the

current value and press Enter to submit.

2. Inertia identification
Identification 250 :
: Automatic

settin
Current value(%) 250 9

<3> Vibration suppression:

Notch Filter:

Torque Vibration Amplitude, 0 = sensitive, 100% = no detection. Adjust the value based on
on-site judgment to determine whether it is vibration.

Suppression Mode, range from 0 to 2:

0: Close

1: Valid once

2: Always valid
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3. Vibration suppression

Command filtering | Higher-orderp « *

Torque vibration amplitude 0

Suppression mode 2:Always valid

Notch ... Freque... Width Depth

1 4000 4 0
2 4000 4 0
3 4000 4 0

Notch Filters: 1st, 2nd, 3
Frequency: 50-2000
Width: 0-20

- Depth: 0-99
Frequency changes flash yellow.

Command Filtering (manual input only):
3. Vibration suppression

Notch filterl Command filtering fHigher-orderp ¢ *

Label Value
| Position command smoothing... 0
| Position command FIR filter 0
| 1st damping frequency 0
| 2nd damping frequency 0

Position Command Smoothing Filter: 0-32767 (unit: 0.1 ms). Setting this parameter too high
may prolong the setting time.

Position Command FIR Filter: 0-10000 (unit: 0.1 ms). Setting this parameter too high may
prolong the setting time.

1st Damping Frequency: 10—2000 (unit: 0.1 Hz). Set the damping frequency to suppress end
vibration.

2nd Damping Frequency: 10-2000 (unit: 0.1 Hz). Set the damping frequency to suppress
end vibration.

High-Order Parameter:
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3. Vibration suppression

Command filtering Higher-order parameter pl B

Label Value
Velocity observer gain (--) 160
Velocity observer bandwidth (... 0
Current response settings (%) 100
Current differential coefficient... 0
Retain Parameters(--) 0
MFC Type(--) 0
Overshoot suppression gain(--) 0
Dynamic friction compensatio... 0
Positive direction torque com... 0
Negative direction torque co... 0

n

|_Erirtinn ramnancatinn cattinn |

Velocity Observer Gain: The default stable gain, set to 1 to disable the observer.

Velocity Observer Bandwidth: The default is stable filtering, set to 1 to turns off the observer.
Current Response Settings: Ratio of effective values of driver current loop related
parameters, range 50~100, unit %

5. Performance Evaluation

Check overshoot and jitter count:
Performance evaluation

In position 20
Arrival counts 0
Arrival time(ms) o
Overshoot 0
Jitter counts 0
Maximum current(%) 0

Maximum velocity(rpm) 0

Vibration amount 0

A Position Deviation
Command
Velocity

A -
Arrival time \ Time

4 Jitter counts
Overshoot /
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In position: allowable deviation between target and actual speed.

Aval counts: number of times target is reached.

Overshoot: overshoot between the target value and the actual measured value. <10% is
displayed in white, 10% ~ 100% is displayed in yellow, >100% is displayed in red.

Jitter counts: the number of vibrations detected. If the number of vibrations = 1, the color
turns yellow; if the number of vibrations > 1, the color turns red. The default color is white.
Maximum current: percentage of maximum current.

Increase stiffness and gain, use simple or advanced settings, and observe waveform to

achieve optimal results.
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6. After Tuning Completion

Tuning parameter confirmation X

To maintain stability, it is

Disable automatic inertia identification

Disable automatic vibration identification

Device Modified Pa... Label Before tuning  After tuning
Axisl  P00.02 Real time Auto Gain Adju... 0x1 0x101
Axisl  P00.03 Real time auto stiffness a... 13 20
Axisl  P00.04 Inertia ratio 250 313
Axisl  P01.00 1st position loop gain 480 2060
Axis1  P01.01 1st velocity loop gain 270 1150
Axisl  P01.02 1st Integral Time Consta... 210 70
Axis1  P01.03 1st velocity detection filter 15 14
Axisl  P01.04 1st Torque Filter Time C... 84 20
Axisl1  P01.05 2nd Position Loop Gain 570 2410
Axisl  P01.06 2nd velocity loop gain 270 1150
Axisl  P01.08 2nd velocity detection filter 15 14
Axisl  P01.09 2nd Torque Filter Time C... 84 20

Restore Previous | Confirm to save I

Disable automatic inertia identification: After automatic parameter tuning, turn off automatic
inertia identification.

Disable automatic vibration identification: After automatic parameter tuning, turn off
automatic vibration identification.

Restore Previous: Do not save the parameters after automatic tuning

Confirm to save: Save the parameters after automatic tuning
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7.3.2 One-click Tuning

This function is able to automatically tune the most optimal gain parameters for the specific
applications after the axis is in operation and learning. Corresponding paths and responsiveness level
need to be set before using this function. Please refer to the flow chart below. Parameter will be
saved to parameters file and can be used on similar axes.

Recommended applications where inertia changes is minute.

Recommended application scenarios

Control mode

Suitable in position mode or EtherCAT mode (Not applicable in other modes)

Others

Make sure servo driver can't be enabled externally or any external command that
can rotate the motor. Set range of movement, velocity and
acceleration/deceleration time for one-click tuning.

Prohibit external command. Make sure there is no obstacle within the range of
movement of the axis and motor can rotate freely.

Factors affecting one-click tuning

Load inertia

External load smaller or 30 times larger than rotor inertia
Drastic changes in load inertia during motion.
Under heavy load (more than 30 times inertia), please make sure of safety

Load

Mechanical load is loosely connected.
Existence of gear backlash or any other non-linear factors
Complicated mechanical load structure

Motion

Range of movement is too short or too long which cost the time to be overdue.
Not smaller than 0.5R
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Operation Steps
1. Click ‘Auto Tuning’.

General E-DHASO1P-F

CBEELH @Il & B B D

Emergency Connect Fles Saveto Driver || Motor | Trial I/O | Electronic = Status All Error
| Stop Driver  Reset |Conﬁq Run Tuning f§Setting Gear Ratio Monitor Parameters Alarm Functions™

Quick Access Function

2. The first interface is for Tuning settings, which is mainly used to set the execution criteria

for the auto-tuning process.
Tuning response: There are three types. Choose based on the actual mechanical conditions.
Tuning Mode: Two options are available — Positioning Mode and Track Mode.

You can also set the In Position Range.
5 ! One-Click Tuning X ]
LT B B Range of Nl Tuning
settings motion operation

Tuning

result

Tuning response
() High response [suitable for applications with high mechanical stiffness]
© Medium response [suitable for applications with medium mechanical stiffness]

() Low response [suitable for applications with low mechanical stiffness]

Tuning mode
© Positioning mode

() Track Mode

Target in position range

Unit selection (") Encoder unit () command uni ) 0.0001rev

In position range 20 0.0001r

Next

3. Clicking ‘Next’ go to the Range of motion interface, and define the motion range for auto-
tuning.
1) There are three mode selection. Choose based on the allowable movement direction of

the actual machine.
- To and fro: The motor moves back and forth between the start and end positions.
- One way motion (Positive): The motor moves a distance equal to the absolute value
of the difference between the start and end positions, maintaining forward rotation.
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- One way motion (Negative): The motor moves a distance equal to the absolute value
of the difference between the start and end positions, maintaining reverse rotation.

One-Click Tuning X

Tuning | |Range of  Tuning

settings motion

operation

Motion mode and range

Mode Selection

To-and-fro — -
Teach JOG veloc:ty One way motion (POSitiV Servo Enable 0FF|
One way motion (Negativ
M = LUOOTD!

Teach acceleration
(] External enabling disabled

Current
Fo R
5.9991 r
Position 1 Position Position 2
0 - 6.0000 r 6 r

Note: Before tuning, start and end point must be set through JOG operation and the position

Inertia Ratio

Default Inertia Ratio 250 ("] pisable inertia ratio identification failure alarm

Tuning speed limit
Speed limit 1500 rpm
Note: This speed limit is only effective in the tuning process. Default value is 50% of the rated

Warning: The setting
Previous Next distance ranges from
0.5 to 30r

2) There are two methods to set the start and end positions:

= After Servo Enable, use the forward/reverse buttons to adjust the position. Click the
“Position 1/2” button to complete the setup.

Note:

- During motion range setting, jog speed should be between 0—200 rpm. Acceleration
time should not be too short to avoid collisions. After setting speed properties,
disable external enable signals. Before enabling the servo, ensure no commands are
being sent to avoid unintended movement. Then click servo enable.

= Directly input the start and end positions. After entering the values, press Enter to apply
the changes. (In reciprocating motion, the motor will first move to the set start position
before beginning the reciprocating motion. When manually entering positions, ensure
there is no risk of collision.)

Note:
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- The difference between start and end positions must be greater than 0.5 revolutions.
The closer the start/end points match the actual application stroke, the better the
tuning adaptability. However, tuning time may increase accordingly.

3) Inertia Ratio:
Can choose to ignore inertia identification failures to prevent tuning failure due to
unsuccessful identification.
The inertia ratio can be manually entered or preset to a suitable value. This helps avoid
shaking in belt-driven systems caused by low inertia.

Inertia Ratio

Defoult Inertia Ratio 250 B nisable inertia ratio identfication failure alarm)

4) Tuning Speed Limit:
The speed during tuning must be no less than 400 rpm.

4. Click ‘Next’ and confirm that the motion is safe to enter the Tuning Operation interface.
The tuning process will begin, with progress display and an emergency stop button available
during the operation.

1 One-Click Tuning  *

| Tuning | _ |Rangeof| _ | Tuning
| settings motion |operation
Progress -
Calculated inertia ratio 134 %

Stop tuning

5. After tuning is complete, the system will transition to the Tuning Results interface, shows
the tuning results and parameters comparison before and after tuning.
1) Tuning result:
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W7 one-Click Tuning x [ EEEE——
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Tuning Rangeof | Tuning = | Tuning
settings motion operation result
Tuning result | Manual fine ad]ustuwnt| Para comparision |
Performance evaluation
Tuning result : Success, Used time 162 s. In position range({0.0001r) 20
Arrival counts 224
Arrival time{ms) 0
Overshoot 2
Jitter counts ]
Maximum current(%) 10
Maximum velocity(rpm) 500
SNt paStee Back to Step 1 Done

2) Para comparison:

Ome-Ciick Tuning. > | —

Emergency
Stop

Turging Range of . Tuni_ng_ _ | Tuning

setti motion operation result
Tuning result] Manual fine adjustment Para comparision ]

Device  Modified ... Label Before tuning  After tuning

Axisl P00.00 Model-following bandwidth 1 332

Axisl F00.03 Real time auto stiffness adjusti... 13 20

Axisl P00.04 Inertia ratio 250 205

Axisl F01.00 1st position loop gain 480 2060

Axisl P01.01 1st velocity loop gain 270 1150

Axisl P01.02 1st Integral Time Constant of ... 210 70

Axisl P01.03 1st velocity detection filter 15 14

Axisl P01.04 1st Torque Filter Time Constant 84 20

Axisl P01.05 2nd Position Loop Gain 570 2410

Axisl  P01.06 2nd velogity loop gain 270 1150

Axisl F01.08 2nd velocity detection filter 15 14

Axisl P01.09 2nd Torque Filter Time Consta... 84 20

Aoxisl P02.00 Adaptive filtering mode settings 0 2

Axisl P02.50 MFC Type 0 3

Axisl F02.53 Dynamic friction compensation... 0 218

e Back to Step 1 Done
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If fine-tun is needed, can enter Manual fine adjustment to modify the gain.
3) Manual fine adjustment:

1 One-Click Tuning X |
Tuning Range of Tuning Tuning
- > " >> = >
settings | motion | operation result
Tuning result Manual fine adjustment | Para comparision |
Manual fine adjustment Performance evaluation Emergency
- Stop
MFC bandwidth 32 3 Arrival counts 224
Inertia 205 = Arrival time(ms) 0
Run Once
Stiffness 20 = Overshoot 2
Damping frequency 0 : Jitter counts 0
Overshoot suppression 100 7 Start Scope Maximum current(%) 10
In position 20 = Maximum 500
range(0.0001r)
Capct g.llrameter Back to Step 1 Done

After modifying parameters, run the motor again to evaluate performance or use the
oscilloscope to check if the results meet actual requirements.

If satisfied with the tuning results, click ‘Done’, and a prompt will appear asking whether to
save the parameters.

Save/Restore X

| Yes: Save parameter after tuning
. No: Restore to previous parameters

Yes | No

Click “Yes’ to save the tuned parameters. Click ‘No’ to revert to the parameters before tuning.
Note:

- Regardless of whether you click Yes or No, clicking ‘Done’ will exit the One-Key Auto
Tuning Interface.

Precautions

= Vertical Axis Applications: Ensure anti-drop measures are in place before executing any
actions.

= Belt Applications: Pre-setting a moderate inertia ratio can prevent shaking caused by low
inertia at the start of auto-tuning.

= Ball Screw Applications: If tuning takes too long, consider shortening the stroke.
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Common Tuning Failures

Issue Cause Solution
Lose mechanical connections | Inspect and fix mechanical issues
. e Stroke too short, inertia Increase stroke appropriatel
Inertia Identification . e . pprop y
Failure identification fails
Belt-driven load Pre-set a suitable inertia ratio to avoid low

inertia causes shaking and identification failure

If the tuning results are not satisfactory, you can switch to Single parameter tuning for more
advanced adjustments to achieve optimal gain settings.

7.4 Auto gain adjustment

This function will measure real time mechanical properties and set gain values in
accordance with mechanical stiffness. Can be used in any control mode
Conditions to implement

Please refer to P00.02 for detailed explanations. Auto gain adjustment is
different for each control mode.

e Servo driver needs to be enabled

e Set up input signals such as deviation counter clearing and command input;
Other Torque limit and other motion control parameters to enable motor to move
normally without obstacles.

Control mode

Under certain conditions, external factors might affect automatic gain adjustment functions. If the
conditions as listed exist or unfavorable, please disable the automatic gain adjustment function.
Affecting conditions

e Ifinertia is less than 3 times or over 30 times of rotor inertia.

e Changes in load inertia

e Very low mechanical stiffness

e If gear backlash is a non-linear property

e Velocity less than 100r/min or continuously in low velocity mode

e Acc-/deceleration to 2000r/min within 1s.

Motion e Acc-/deceleration torque lower than eccentric load, frictional torque.

e Velocity < 100r/min, acc-/deceleration to 2000r/min within 1s but not
longer than 50ms

To enable automatic gain adjustment:

Disable the servo driver.

Set P00.02 = 0x01/0x11 or 0x02/0x12. Then, set P00.03

Servo enabled. Run motion as normal to start measuring load properties. Related parameters will be

automatically set.

Increase motor responsiveness by increasing P00.03. Please check if there is any vibration before

setting P00.03 to max. value.

Save the parameters.

Load inertia

Load

Please take note:

- Please stop the motor before modifying any parameter. P00.02 only takes effect after saving
modified parameter values into EEPROM and restarting the driver.

- After enabling the servo driver for the first time or when increasing P00.03, mechanical noise or
vibration might occur for the first run, it is normal. If it persists, please set P00.03 to lower value.
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Parameters that change in accordance to real time gain adjustment

There are 2 types of auto gain adjustment methods:

Standard mode (P00.02 = Ox__1): Basic mode, prioritizing on stability, gain switching is disabled.

Actual gain auto adjustment as accordance to P00.03.
Gain related parameters that change as shown below.

Parameter Label Remarks

P01.00 1st position loop gain

P01.01 1st velocity loop gain When stiffness setting is valid,
P01.02 1t velocity integral time constant | parameters will be updated to
P01.03 1st velocity detection filter match stiffness value

P01.04 1st torque filter

Gain related that doesn’t change

Parameter

Label

Reference value

Remarks

P01.10

Velocity feedforward
gain constant

300 (0.1%)

Doesn’t change
according to changes in
stiffness

Positioning mode (P00.02=0x2): Prioritizing positioning. Usually applies on horizontal axis without
variable load, ball screws with lower friction, gain switching enabled. Stiffness level of 2" position loop

gain is 1 level higher than 1st position.

No. Parameters Label Remarks
1 P01.00 1st position loop gain
2 P01.01 1st velocity loop gain
3 P01.02 1st velocity integral time
constant
4 P01.03 13t velocity detection filter
5 P01.04 1 torque filter When stiffness setting is valid,
6 P01.05 2 position loop gain parameters will be updated to match
7 P01.06 2" velocity loop gain stiffness value
8 P01.07 2" velocity integral time
constant
9 P01.08 2nd  velocity detection
filter
10 P01.09 2n torque filter

If auto gain adjustment is valid, the parameters listed above can’t be manually modified. Only when

P00.02 = 0x00 or 0x10, can the gain related parameters be modified manually.

243




E-DHASxxP Series AC Servo driver — Pulse Type Adjustment & Functions

Gain related parameters that don’t change with the real time gain adjustment

Parameter Label Reference value
P01.10 Velocity feedforward gain constant 1000ms
P0O1.11 Velocity feedforward filter time 30%

constant
P01.12 Torque feedforward gain 0.50ms
P01.13 Torque feedforward filter time 0
constant
P01.15 Position control gain switching mode 0
P01.17 Position control switching level 10
P01.18 Position control switching hysteresis 50
P01.19 Position gain switching time 33 ms

Types of mechanical load

Please select mechanical load according to load-inertia ratio and mechanical structures:
Load types Description

0x00_ : Rigid structure When load is rigid with relatively low inertia. Gain adjustments

prioritize system responsiveness. Structures including high

precision reducer, lead screws, mechanical gears, etc.

0x01_ : High inertia High load inertia (10 times or above). Gain adjustments

prioritize operation stability and responsiveness.

Recommended mechanical stiffness level not more than 15.

0x02_ : Flexible structure | When load is flexible with relatively high inertia. Gain

adjustments prioritize operation stability. Structures including

long transportation belt or chain.

Structures with high inertia can have better performance if inertia ratio is set accurately.

Label Real time Auto Gain Adjusting Valid P S T
mode(s)
Range 0x0~0xF | Unit — Default 0x1
FF
Byte length | 16bit Attribute | R/W | 485 address | 0x0005
Valid Immediate
Data | Category Settings Application
bits
Used to set motion setting mode, which can be selected according to the
motion characteristics or setting requirements. Generally, it is
recommended to select mode 1 with good generality when there is no
special requirement, mode 2 when rapid positioning is needed If mode 1
and mode 2 cannot meet the requirements, please choose mode 0.
0: Manual P00.03 invalid. Gain value must be adjusted manually
Motion ] and accordingly.
0x00_ setting P00.03 valid. Quick gain adjusting can be achieved by
mode 1- Standard changing P00.03 stiffness value. Gain switching is not

used in this mode, suitable for applications with
requirements for stability.

P00.03 valid. Quick gain adjusting can be achieved by
changing P00.03 stiffness value. This mode is suitable
2: Positioning | for applications requiring quick positioning. Not
recommended for load mounted vertical to ground, or
please compensate for the load using P06.07
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Used to select the load type, choose according to load-inertia ratio and
mechanical structure.

This mode prioritizes system responsiveness. Use this
mode when there is a relatively rigid structure with low

s(z:rulf:ltilge load inertia. Typical application including directly
connected high-precision gearbox, lead screw, gears,
Load type
0x0_0 settin etc.
9 For applications with higher load inertia (10 times or
1- High inertia above), gain settings take into account both machine
-9 stability and responsiveness. Not recommended to set
stiffness above 15 for high load inertia.
2- Flexible This mode prioritizes system stability. Use this mode
: when there is low rigidity structure with high load inertia.
structure . o . .
Typical applications included belts and chains.
0x_00 | reserved

The setting type combination is a hexadecimal standard, as follows:

Setting type combination Application type
0X000 Rigid structure + Manual
0X001 Rigid structure +Standard
0X002 Rigid structure +Positioning
0X010 High inertia + Manual
0X011 High inertia + Standard
0X012 High inertia + Positioning
0X020 Flexible structure + Manual
0X021 Flexible structure +Standard
0X022 Flexible structure +Positioning
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Gain parameters settings table

1 gain 2" gain

3| Po1.00 | PO1.01 P01.02 P01.04 | P01.05 | P01.06 P01.07 P01.09

qc’ Position | Velocity | Velocity loop Position | Velocity | Velocity loop

E1| loop loop integral time | 1 0rdue loop loop integral time | 1079u€
n gain gain constant filter gain gain constant filter

©15s) | (Hz) ©0.1ms) | ©QOIMS) | 5 1ss) | (Hz) (0.1ms) | (©.01ms)

0 20 15 3700 1500 25 15 10000 1500
1 25 20 2800 1100 30 20 10000 1100
2 30 25 2200 900 40 25 10000 900
3 40 30 1900 800 45 30 10000 800
4 45 35 1600 600 55 35 10000 600
5 55 45 1200 500 70 45 10000 500
6 75 60 900 400 95 60 10000 400
7 95 75 700 300 120 75 10000 300
8 115 90 600 300 140 90 10000 300
9 140 110 500 200 175 110 10000 200
10| 175 140 400 200 220 140 10000 200
11 320 180 310 126 380 180 10000 126
12 | 390 220 250 103 460 220 10000 103
13| 480 270 210 84 570 270 10000 84
14 | 630 350 160 65 730 350 10000 65
15| 720 400 140 57 840 400 10000 57
16 [ 900 500 120 45 1050 500 10000 45
17 | 1080 600 110 38 1260 600 10000 38
18 | 1350 750 90 30 1570 750 10000 30
19 [ 1620 900 80 25 1880 900 10000 25
20 | 2060 1150 70 20 2410 | 1150 10000 20
21| 2510 1400 60 16 2930 | 1400 10000 16
22 | 3050 1700 50 13 3560 | 1700 10000 13
23 | 3770 2100 40 11 4400 | 2100 10000 11
24 | 4490 2500 40 9 5240 | 2500 10000 9
25 | 5000 2800 35 8 5900 | 2800 10000 8
26 | 5600 3100 30 7 6500 | 3100 10000 7
27 | 6100 3400 30 7 7100 | 3400 10000 7
28 | 6600 3700 25 6 7700 | 3700 10000 6
29 | 7200 | 4000 25 6 8400 | 4000 10000 6
30| 8100 | 4500 20 5 9400 | 4500 10000 5
31 | 9000 5000 20 5 10500 | 5000 10000 5
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7.5 Manual gain adjustment

Due to limitation of load conditions, automatic gain adjustment might not achieve expected

performance. Control can be improved through manual gain adjustment

The servo system is made up of 3 control loops. From outer to inner: position loop, velocity loop,

current loop as shown in the diagram below.

Command
input

Command
filter

a| Velocity Torque

y

Inner control loop demands higher responsiveness. In order to avoid system instability, please tune in
accordance to this principle. Current loop gain usually satisfies the responsiveness demand without
tuning. When gain adjustment is done under position control mode, in order to keep the system
stabile, position and velocity loop gain have to be increased at the same time to make sure the

feedforward 7| feedforward

Position )O_> Velocity Current
control control control Motor

Velocity Current |

feedback feedback [

A
\ 4

Position | 4
feedback | Bty

responsiveness of the position loop is lower than velocity loop.

Steps to tuning (Position and velocity control)

Step | Parameter Label Tuning method
Determine if velocity loop is able to follow the changes in
velocity command at highest frequency. If P00.04 is set
correctly, velocity loop highest following frequency = P01.01
o Velocity
I[ncrease P01.01 ‘jm”ﬂd
velocity
1 P01.01 Velocity
loop gain

Increase P01.01 provided there is no noise or vibration to
reduce positioning time, better velocity stability and
following. Reduce P01.01 if there is mechanical noise.

Set up vibration suppression if there is mechanical vibration.

247




E-DHASxxP Series AC Servo driver — Pulse Type Adjustment & Functions

Step | Parameter Label Tuning method
To eliminate velocity loop deviation

Actual
velocity
Command

Reduc PO1.02 — — — velocity

2 P01.02 Velocity loop
integral time

Velocity loop integral time constant (ms) = 4000/ (2*m*Velocity
constant

loop gain(Hz))
Reduce P01.02 to reduce positioning time. Mechanical vibration
might occur if set value is too low; Velocity loop deviation can’'t be
zeroed if set value is too high.
Reduce P01.02 to increase systemic stiffness, reduce deviation,
provided that there is no resonance or noise in the system. If
load-inertia ratio is high or resonance exists in mechanical
system, increase P01.02.
Determine if position loop is able to follow the changes in position
command at highest frequency. Position loop highest following
frequency = P01.00

Position

Increase PO1.00 == omand

Increase P01.01 — Actual
Position

Position loop
gain

3 P01.00

Increase P01.00 to reduce position following deviation, reduce

positioning time provided that there is no resonance or noise in
the system. If P01.00 is set too high, it might cause trembling in
the mechanical system or positioning overshoot

Eliminate high frequency noise, suppress mechanical resonance.

Actual
velocity
Velocity
command

Increase P01.04 ———

1t torque filter

. System response improves with lower set value but there is
4 P01.04 time constant

mechanical limitations; High frequency resonance suppression
improves with higher set value but it might cause reduction in
response bandwidth and phase margin, resulting in system
turbulence.

Torque filtering frequency is 4 times higher than velocity loop
max following frequency:

1000000/(2mxP01.04) = P01.01x4

For example, when P01.01=180 (0.1 Hz) ,

P01.04 should satisfy: P01.01<221 (0.01ms)

If vibration occurs with increasing P01.01, please modify P01.04 to suppress vibration.

If the parameters are set too high, it might cause current loop response to reduce.

To suppress vibration at stop, increase P01.01 and decrease P01.04.

Decrease P01.04 if motor vibrates too much at rest.

P01.04 cannot be set to overly high value as it might cause control system instability because
the torque loop response is much higher than velocity loop.

o=
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For servo gain, if any one of the parameters is changed, please modify other gain related parameters
accordingly. Make sure to change at around 5% and follow the rules as below.
1. Increase responsiveness

1) Reduce torque command filter time

2) Increase velocity loop gain

3) Decrease velocity loop integral time

4) Increase position loop gain

2. Decrease responsiveness, prevent vibration and over shoot
1)  Reduce position loop gain
2) Increase velocity loop integral time
3) Reduce velocity loop gain
4) Increase torque filter time
7.5.1 Parameters adjustment under different control modes

Under different control mode, parameters adjustment has to be adjusted in this order:
“Inertia measuring” -> “Auto gain adjustment”->" Manual gain adjustments”

Position control mode

Set load-inertia ratio P00.04 after inertia determination.

No. | Parameter Label

1 P01.00 18t position loop gain

2 P01.01 15t velocity loop gain

3 P01.02 15t velocity integral time constant

4 P01.03 15t velocity detection filter

5 P01.04 15t torque filter time constant

6 P01.05 2" position loop gain

7 P01.06 2" velocity loop gain

8 P01.07 2" velocity integral time constant

9 P01.08 2" velocity detection filter

10 P01.09 2" torque filter time constant

11 P01.10 Velocity feedforward gain constant

12 P01.11 Velocity feedforward filter time constant
13 P01.12 Torque feedforward gain

14 P01.13 Torque feedforward filter time constant
15 P01.15 Position control gain switching mode
16 P01.17 Position control switching level

17 P01.18 Position control switching hysteresis
18 P01.19 Position gain switching time

15t and 2™ gain initial values are obtained by automatic gain adjustment

No. | Parameter Label
1 P01.00 15t position loop gain
2 P01.01 1%t velocity loop gain
3 P01.02 13t velocity integral time constant
4 P01.03 13t velocity detection filter
5 P01.04 18t torque filter time constant
6 P01.05 2" position loop gain
7 P01.06 2" velocity loop gain
8 P01.07 2" velocity integral time constant
9 P01.08 2" velocity detection filter
10 P01.09 2" torque filter time constant
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Manually adjusted gain parameters

No. | Parameter Label
1 P01.00 15! position loop gain
2 P01.01 13t velocity loop gain
3 P01.02 1%t velocity integral time constant
4 P01.04 15 torque filter time constant
5 P01.10 Velocity feedforward gain constant
6 P01.11 Velocity feedforward filter time constant

Velocity control mode

Velocity control mode parameters adjustment is pretty similar to position control mode.
Except for position loop gain P01.00 and P01.05, velocity feedforward gain (P01.10)

Torque control mode

Parameters adjustment for torque control mode has to be differentiated into 2 conditions:

1. When actual velocity reaches velocity limit, adjustment
will be as per velocity control mode. Motor will switch from
torque control to velocity limit as velocity control.

2.  When actual velocity doesn’t reach velocity limit yet,
Except for position loop gain, velocity loop gain and
feedforward gain, parameter adjustments as per velocity
control mode.

If there is no velocity limit and control is through torque command, please deactivate torque

and notch filter, set velocity limit to max. value and increase velocity loop gain to as high as

possible.
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7.5.2 Gain switching

Gain switching function can be triggered internally in servo driver. Only valid under position
or velocity control mode. Following effects can be realized by gain switching:

1. Switch to lower gain when motor stops to suppress vibration

2. Switch to higher gain when motor is moving at a low velocity to shorten positioning

time

Adjustment & Functions

3. Switch to higher gain when motor is moving at a high velocity to improve command
following behavior.

Diagram below shows gain switching when motor stops.

Motion

Status

Gain

| —
Command | | Time
velocity | |
|
[ I
[ |
s Stop bl d)l Driver l Stop
ervo enable | | (Servo enabled)
| I
| I I
. i i |
Low Gain : H;ih ga.nn | Low Gain
15t Gain gain | 15t Gain

P01.19 set time

—»

1st gain (P01.00-P01.04) and 2" gain (P01.05-P01.09) switching can be realized through
manual and positioning mode. Switching condition is set through P01.15. Gain switching is
invalid under standard mode.
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PO0.O2 Standard mode

P0.02 Mamua |
Positioning mode

Gain
switching

F01.15=0 P01.15=1
Set PO1.15

PA1. 15=3/5/6:910

set
PO1.17~P01.13
Y v
1% gain o : I gain
Switch gain accordingly

Related parameters on gain switching

No. | Parameter | Label Remarks

Positi trol qai In position control, set P01.15=3. 5.
1 |P0O1.15 switcrina o 991 16,79, 10,

g In velocity control, set P01.15=3, 5. 9
2 Position control level Please set P01.172P01.18
P01.17 o

switching

3 PO1.18 Position control If P01.17<<P01.18, driver will set
' hysteresis switching P01.17=P01.18

4 P0O1.19 Po§|t|0_n gain time

switching
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Label Position control gain switching Valid “
mode mode(s)

Range 0~10 Unit — Default 0

Byte 16bit Attribute | R/'W 485 address | Ox011F

length

Valid Immediate

In position control, set the conditions for gain switching to be valid.

Value | Condition Gain switching condition
[0] | 15t gain fixed Fixed on using 1%t gain(P01.00-P01.04)
1 2" gain fixed Fixed on using 2" gain (P01.05-P01.09)
_ . - Gain switching input (GAIN) invalid: 15t gain.
2 Gain switching | . Gain switching input (GAIN) valid: 2™ gain.
|nput valid *Default: 1st gain
Switch to 2" gain when set torque command
absolute value larger than (level + hysteresis) [%]
Switch to 15t gain when set torque command
absolute value smaller than (level + hysteresis) [%]
3 H|gh Command e Acceleration  Constant Deceleration
tor Level . speed L
que EAY 100
et - -
e 1
Al 4
1st ‘2nd 1st
4-9 Reserved Reserved
Valid for position control.
Switch to 2" gain if position command # 0
Switch to 1* gain if positional command = 0
throughout the duration of delay time and absolute
. value of actual velocity remains smaller than
Pending (level - hysteresis) (r/min)
position |
10 command
+actual ) e
velocity e
Velocity
Feedback -
1st 1 2nd st

** Above ‘level’ and ‘hysteresis’ are in correspondence to P01.17 Position contro!
gain switching level and P01.18 Hysteresis at position control switching.
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Label Position control gain switching Valid
level mode(s)
Range 0~20000 | Unit Mode Default 50
dependent
Byte 16bit Attribute | R/W 485 0x0123
length address
Valid Immediate

Set threshold value for gain switching to occur.
Unit is mode dependent.

Switching condition Unit
Position Encoder pulse count
Velocity RPM
Torque %

Please set level = hysteresis

Hysteresis at position control Valid
Label oo
switching mode(s)
Range 0~20000 Unit Mode Default 33
dependent
Byte 16bit Attribut | R/W 485 address | 0x0125
length e
Valid Immediate

To eliminate the instability of gain switching. Used in combination with P01.17
using the same unit.
If level< hysteresis, drive will set internally hysteresis = level.

Label Position control switching time Valid mode(s) “::

Range 0~10000 Unit 0.1ms | Default 33

Byte 16bit Attribute | R/'W 485 address | 0x0127
length
Valid Immediate
During position control, if 15t and 2" gain difference is too large, to ease torque
changes and vibration due to rapid changes in position loop gain, set suitable

P01.19 value
For example: 1st (P01.00) <-> 2nd (P01.05)
2nd (P01.05) -------- pinmTee

EPosition gain

1st (P01.00) s switching time (ms
' (P01.19)

Result of |
switching 1st < 2nd : 1st

%f
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7.6 Manual Gain Adjustment (Application)
7.6.1 Model following control (MFC)

Model following control is a type of closed loop control system. First, an ideal model is

Adjustment & Functions

constructed and acts as a reference for actual model in a closed loop control. Model
following control can be treated as a control mode with 2 flexibilities: Model reference can be
used to improve command responsiveness and closed loop control used to increase
responsiveness of the system towards interference. They don’t affect each other.

Model following control can be used in position loop control to increase responsiveness to
commands, reduce positioning time and following error. This function is only available in

position control mode.

» Torque

feedforward

Velocity
loop
gain

| Velocity
MFC | feedforward
+
o, [ P (a0 ostion |3
Velocity

feedback
A

Position

Velocity
loop integral
time
constant

Current
loop
control

Current |

feedback |

Motor

\ 4

feedback

To adjust model following control
Automatic adjustment
e Set model following bandwidth P00.00 = 1 for automatic adjustment. Now, P00.00 =

P01.01, model following bandwidth is adjusted automatically according to different

velocity loop gain.

3. Manual adjustment

Please used manual adjustment if
= Automatic adjustment is not satisfactory.
= Responsiveness needs further improvement in comparison with automatic
adjustment.
= There is a need to set servo gain or model following control parameters manually.

Steps to manually adjust

Encoder

Step Content
1 Set up vibration suppression.
2 Set up the right inertia ratio.
3 Manually adjust gain.
4 Increase P00.00 provided that there is no overshoot and vibration. Usually P00.00 =
P01.01 is recommended.

Model following bandwidth determines the responsiveness of the servo system. Increase the

value set will increase responsiveness and reduce positioning time. Overshoot can be
prevented if it is set at a lower value but responsiveness will be lowered. Model following
bandwidth shouldn’t be too large for mechanical structure with lower stiffness, excessive
position deviation alarm might occur under high velocity.
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7.6.2 Zero tracking control

Zero tracking control (ZTC) is able to realize a zero position deviation during acceleration/deceleration.
This function increase multi axis precision and master-slave following.
Recommended application:

1.  Multi axis

Improper following during circular arc motion Improved following

——
(
| [
Enable zero tracking control

2. Master-slave following
Used when driving axis sends frequency divider signal to lead following axis to improve
the following control.
e ZTC only available under position control mode.
e ZTC can only be enabled when P00.00 is valid.
e Model following control (MFC) and Zero Tracking Control (ZTC) cannot be used
together at the same time.

Zero tracking control can achieve better performance with the following limiting factors.
Limiting factors
Electronic Electronic gear ratio should be lower to prevent current noise.

gear ratio
Mechanical | Better structural rigidity to prevent vibration.
structure
1. Command acceleration should be continuously low to prevent deviation change
. during drastic changes in acceleration.
Motion

2. Callback or overtravel might exist in positioning; sigmoid signal command might
improve the problem.

Related parameters

Parameter Label Description
Model following control 0: Model following control - Default
P02.50 .
1: Zero tracking control
Dynamic friction Range: 0-1000, unit: 0.1%
P02 53 compensation coefficient | Unit: Changes in torque with the effect of friction on rotational
' speed.
Only valid when MFC is activated
Model following If P00.00 = 0, MFC and ZTC is deactivated.
P00.00 bandwidth When P02.50 = 1 (Zero tracking control), higher bandwidth will

improve following performance but noise will be higher.

Set the following parameters to default

P02.51 Velocity feedforward Default value = 0 for zero tracking control.
compensation coefficient

P02.52 Torque feedforward
compensation coefficient

P02.54 Overtravel time constant

P02.55 Overtravel suppression
gain
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7.6.3 Feedforward gain

In position control or full closed loop control, velocity feedforward is calculated by comparing
the velocity control command calculated internally and velocity command calculated from
position feedback. Comparing to control only using feedbacks, this will reduce position
deviation and increase responsiveness. Besides, by comparing the torque needed during
motion from velocity control command in comparison with velocity feedback, torque
feedback can be calculated to improve system responsiveness.

Servo driver uses 2 kinds of feedforward gain: Velocity feedforward and torque feedforward.
Velocity feedforward can be used in position control mode. By using it, it can reduce position
deviation during constant velocity and increase responsiveness to velocity command.

In position control mode, using feedforward gain, able to reduce position deviation during
constant acceleration/deceleration and increase responsiveness to torque command.

In velocity control mode, using feedforward gain, able to reduce velocity deviation during
constant velocity and increase responsiveness to torque command.

Velocity feedforward
Velocity feedforward can be used in position control mode. When the function is enabled, it
can increase velocity responsiveness, reduce position deviation during constant velocity.

Label Velocity feed forward gain Valid

mode(s)
Range 0~1000 Unit 0.10% | Default 300
Byte 16bit Attribute | R/W 485 address | 0x0115
length
Valid Immediate

Used for decreasing following error caused by low responsiveness of velocity

Label Velocity feed forward filter time | Valid

loop. Might cause overshoot or increase in noise if set value is too high.
constant mode(s) ﬁ

Range 0~6400 Unit 0.01ms | Default 50

Byte 16bit Attribute | R/'W 485 address | 0x0117
length

Valid Immediate

Set velocity feed forward low pass filter to eliminate high or abnormal frequencies
in velocity feed forward command. Often used when position command with low
resolution or high electronic gear ration to smoothen velocity feed forward.
Position deviation under constant velocity can be lowered with higher velocity feed
forward gain. Please to refer to the equation below.

Reduce P01.11 value to suppress velocity overshoot during deceleration;
Increase P01.11 value to suppress noise or vibration due to long driver control
cycle or position command uneven pulse frequency.

<Application>

Set P01.11 =50 (0.5ms) , improve feedforward effect by gradually increasing
P01.10. The equation below can be used to determine the position deviation due
to velocity feedforward gain under constant velocity.

Uint
Set velocityf——] 100 — Velocity feed foward gain[%)]
Position deviation [Unit]=  Position loop gain[Hz] 100
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Velocity feedforward application
Set P01.11 to around 50 (0.5ms), then tune P01.10 from 0O to bigger values until the velocity
feedforward achieves better performance. Under constant velocity, the position deviation in a

motion will decrease as the velocity feedforward gain increase.
Velocity feedforward

‘ Position deviation gain

0[%)]
Motor velocity
SR gasEms s oms am. .-.-—n-o-.-‘.— - ~

.
.
.

50[%] ™.,

Command
Velocity

Steps to tuning:

1. Increase P01.10 to increase responsiveness but velocity overshoot
might occur during acc-/deceleration.

2. By reducing P01.11, velocity feedforward would be more effective and
vice versa. P01.10 and P01.11 need to be tuned to a balance.

3. If mechanical noise exists under normal working conditions, please
increase P01.11 or use position command filter (1 time delay/ FIR
smoothing filter)
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Torque feedforward

Position control mode: Torque feedforward can increase the responsiveness of torque
command, decrease position deviation during constant acc-/deceleration.

Velocity control mode: Torque feedforward can increase the responsiveness of torque
command, decrease velocity deviation during constant velocity.

Label Torque feed forward gain valid mode(s) [IIINIFI |

Range 0~1000 Unit 0.1% Default 0

Byte length | 16bit Attribute | R/W 485 address 0x0119
Valid Immediate
Before using torque feed forward, please set correct inertia ratio P00.04. By increasing
torque feed forward gain, position deviation on constant acceleration/deceleration can be
reduced to close to 0. Under ideal condition and trapezoidal speed profile, position
deviation of the whole motion can be reduced to close to 0. In reality, perturbation torque
will always exist, hence position deviation can never be 0.

Label Torque feed forward filter time Valid mode(s)
constant

Range 0~6400 Unit 0.01ms | Default 0

Byte length | 16bit Attribute | RIW 485 address 0x011B
Valid Immediate
Low pass filter to eliminate abnormal or high frequencies in torque feed forward command.
Usually used when encoder has lower resolution or precision.

Noise reduces if torque feed forward filter time constant is set higher but position deviation
will increase at acceleration varied points.

<Application>

- Set P01.13 = 50ms, please increase torque forward gain gradually to enable torque

feedforward.
- By increasing P01.13, noise will reduce but position deviation will become larger.

Torque feedforward application

Set P01.13 to around 50 (0.5ms), then tune P01.10 from 0 to bigger values until torque
feedforward achieves better performance. Under constant acc-/deceleration, the position
deviation in a motion will decrease as the velocity feedforward gain increase.

Motor velocity siiz g 2 = g .
1 Velocity feedforward gain = 100% constant

Pozitien \
deviation M

«0[%] "

& 50 [%]

%
100 [%)]

Steps to tuning:
1. Increase P01.12 to increase responsiveness but velocity overshoot
might occur during acc-/deceleration.
2. By reducing P01.13, torque feedforward would be more effective and
vice versa. P01.12 and P01.13 need to be tuned to a balance and
reduce noise.
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7.6.4 3 gain switching

Besides switching between 15t and 2M gain, a 3™ gain switching is added to set gain at the moment of
stopping to reduce positioning time.

Only available under position mode and P06.05 # 0, set P06.06 for 3 gain value. When 2" gain
switches to 1st gain, it has to go through 3™ gain, switching time is set in P01.19.

Diagram below shows when P01.15 = 7.

Position command velocity

RPM
Duration
iPAB'OS x 0.1ms :
2" gain 3 gain 1% gain

A
Y
A

i |

| |

U |

P01.05~P01.09 | P01.00~P01.04 |
| |

Position loop gain = P01.00 x P06.06/100
Velocity loop gain = P01.01 x P06.06/100
Velocity loop integral time constant, velocity detection filter, torque filter time
constant will still be applied in 1% gain

Related parameters

Label Position 3" gain valid time Valid “
mode(s)

Range 0~10000 | Unit 0.1ms | Default 0

Byte 16bit Attribute | R/W 485 address | 0x060B

length

Valid Immediate

To set time for 3™ gain to be valid

Only available in position mode

When not in use, set P06.05=0, P06.06=100

Label Position 3" gain scale factor Valid “
mode(s)

Range 50~1000 | Unit 100% | Default 100

Byte 16bit Attribute | R'W 485 address | 0x060D

length

Valid Immediate

Set up the 3™ gain by multiplying factor of the 15t gain

Below diagram is illustrated using P01.15 = 7.

3 gain= 1%t gain * P06.06/100

Only effective under position control mode. 3 gain valid when P06.05 # 0. Set 3™
gain value in P06.06. When 2" gain switches to 15t gain, it will go through 3™,
switching time is set in P01.19.
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Position command velocity

RPM
Duration
-PAB.05 x 0.1ms -
—
2" gain 3 gain 1% gain

|
[
R
P01.00~P01.04 |
[

-+ > >

P01.05~P01.09 T

Position loop gain = P01.00 x P06.06/100
Velocity loop gain = P01.01 x P06.06/100
Velocity loopintegral time constant, velocity detection filter, torque filter time
constant will still be applied in 1% gain
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7.6.5 Friction compensation function

Adjustment & Functions

This function is to compensate for changes in load to reduce the effect of friction in motion.
The compensation value is directional.

F N

Velocity
command

Motor off

Velocity
command

Motor on

Motor off

Vertically loaded axis: A constant eccentric load torque is applied on the motor. By adjusting
P06.07, positioning deviation due to different motional direction can be reduced.
Belt-driven axis: Due to large radial load with dynamic frictional torque. Positioning time

delay and deviation can be reduced by adjusting P06.08 and P06.09.

Torque command additional value | Valid P S T
Label
mode(s)
Range -100~100 Unit % Default 0
Byte 16bit Attribut | R/'W 485 address | 0x060F
length e
Valid Immediate

To set torque forward feed additional value of vertical axis.
Applicable for loaded vertical axis, compensate constant torque.
Application: When load move along vertical axis, pick any point from the whole
motion and stop the load at that particular point with motor enabled but not rotating.
Record output torque value from d04, use that value as torque command additional
value (compensation value)

Label Positive direction torque Valid P S T
compensation value mode(s)
Range -100~100 Unit % Default 0
Byte 16bit Attribut | R'W 485 address | 0x0611
length e
Valid Immediate
L Negative direction torque Valid P S T
abel .
compensation value mode(s)
Range -100~100 Unit % Default 0
Byte 16bit Attribut | R/'W 485 address | 0x0613
length e
Valid Immediate

To reduce the effect of mechanical friction in the movement(s) of the axis.
Compensation values can be set according to needs for both rotational directions.
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Applications:

1. When motor is at constant speed, d04 will deliver torque values.
Torque value in positive direction = T1;

Torque value in negative direction = T2

P06.08/P06.09 = |11 -T2

-

Positive/Negative compensation corresponds to actual position feedback.
Positive torque compensation value = +(P06.08=+T)

Negative torque compensation value = -(P06.08=+T;)

P06.08 =x, P06.09=y; friction compensation value = |x-y|/2

7.7 Vibration Suppression

7.7.1 Mechanical resonance suppression

Mechanical system has certain resonance frequencies. When servo gain is increased, resonance
might occur at around mechanical resonant frequencies, preventing gain value from increasing. In
such situation, notch filter can be used to suppress resonance to set higher gains or lower vibration.
To suppress mechanical resonance:

1. Torque command filter time constant
Set filter time constant to reduce gain at around resonant frequencies
Torque command filter blocked frequencies (Hz) fc=1/
[2mxPA1.04(0.01ms)x%0.00001) ]
2) Notch filter
Notch filter suppress mechanical resonance by reducing gain at certain frequencies.

When notch filter is correctly set, resonance can be suppressed and servo gain can be
increased.

Mechanical Resonance

Resonance

Gain

Antiresonance

e Frequency
Notch filter a :

Gain

Notch _w»

——

Frequency

¢ Notch filter bandwidth

Center frequency of the notch filter, frequency bandwidth with reduction of -3dB.

¢ Notch filter depth

The ratio between input and output of center frequency.

When depth = 0, center frequency output is totally off and when depth = 100,
Hence when notch filter depth is set at lower value, the depth is higher and better at
suppressing mechanical resonance but it might cause system instability.
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Width
e

Depth

)

Frequency

Notch frequency properties

| = Deptno, widths

= Depth30, widthd

=== Depth0, width8

10 100 1000

If the analytic result from mechanical properties analysis tool doesn’t show any obvious peak
but vibration did occur, it might not be due to mechanical resonance, it may be that servo
gain has reached its limit. This kind of vibration can’t be suppressed by using notch filter,
only by reducing gain and torque command filter time.

To use notch filter

Automatic notch filter

1. Set P02.00 = 1 for auto notch filter adjustment

2. If P00.03 stiffness increases, 3™ group of notch filter (P02.07/P02.08/P02.09) updates
automatically when driver is enabled. P02.00 = 0, auto adjustments stop.
If resonance is suppressed, it means self-adjusting notch filter is working. If resonance
occurs when mechanical stiffness increases, please use manual notch filter, set filter
frequency to actual resonant frequency.

Manual notch filter

There are 2 ways to use manual notch filter.

1. After enabling self-adjusting notch filter, set the values from 3™ group of filters to 15t
group of notch filter (P02.01/P02.02/P02.03), see if resonance is suppressed. If there is
other resonance, set P02.00 = 1, then set the values from 3™ group of filters to 2™ group
of notch filter (P02.04/P02.05/P02.06)

2. Get resonant frequency, notch filter bandwidth and depth and set it into the
corresponding parameters through EDrive.
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7.7.2 End vibration suppression

A End vibration

» Direction

o

Motor Moving body

If the mechanical has an end that is long and heavy, it might cause end vibration at
emergency stop and affect the positioning. Usually happens on long armed axis with loose
end. The frequency is usually within 100Hz which is lower than mechanical resonant
frequencies. It is called low-frequency resonance which can be prevented by applying low
frequency suppression function.

To apply low frequency suppression

1. Trace current/ position deviation waveform when motion stops.
2. Measure the vibration cycle T1 of current waveform.
3. Convert T1 into low frequency resonance by F1 = 1/T1
4. Write F1 into P02.14
5. If some other low frequency resonance occurs, please repeat step 1-3 and
write F2 into P02.16.
A
Command
velocity

/Position deviation

N
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The result of suppressing low frequency resonance

End low
frequency
End vibration is suppression / End vibration is
measured using laser measured using laser
measurement device | measurement device
\etual I‘. Actual
,‘ velocity ‘ velocity

7.7.3 Mechanical properties analysis

To determine mechanical and set up notch filter parameters to suppress vibration caused by
resonance.

Mechanical Properties Analysis x

@ '-\é FH Select acs  AuisA

Design perameters  Driver Parameter
Match fiter1
Pr2.01 15t notch frequency = 4000
™1 <<
= Pr2.02 15t notch bandwidth sekection = 4
| B Pr2.03 ist notch depth selection
| |
hlotch fiter2
Pra.04 2nd notch frequency i 000
- << "
Pr2.05 2nd natch bandwidth selsction : 4
>l
Pr2.06 2nd notch depth selection = o
Match fiters
Pr2.31 Sth resonant fraquency = 000
Pr2.32 5th resonant Q vakue || =] |0
Pr2.33 5th antivesonant frequency > 000
Pr2.34 Sth ant-resanant G valus : [
Match fiters
Pr2. 35 Gt rescnant frequency = 4000
Pr2,36 6th resonant Q value = =5
Pr2, 37 6th antirescnant frequency 2l =2 | %000
Fr2.38 6th anti-resonant G} valus 2 o

Excitabon Amp Setting Notch filter Setting

Distance(r) Velocity(rpm, Symbol represents Direction) Target 1 5 Please start stimulation dentification or load data.
o [40 t
b Start Analysis Rescnant
Exatation Amp(rom) Acceleration time{ms Arpm) Antresonant
= = Emergency
= i Stop Reset

To avoid strong vibration, please first set lower excitation amplitude. However, if the set
value is too low, data waveform will include some degree of distortion.

If vibration occurs during tests which can’t be reduce through lowering electrical current
excitation, it might be due to excessive gain. Please lower velocity gain and set notch filter
as accordance from the mechanical properties analysis. Or might be due to inertia settings
(P00.04) is too large, please use optimal inertia ratio value.
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7.8 Multiturn absolute encoder

Multiturn absolute encoder records the position and the revolution counts of the motor.
When driver is powered-off, multiturn absolute encoder will backed up the data using battery
and after powering on, the data will be used to calculated absolute mechanical position and
there is no need for a mechanical homing process. Use widely in robotic arms and CNC
machines.

If it is the first time using the encoder, please home the mechanical axis and initialize the
absolute position of the encoder to zero. Set up a homing point and only home when there is
an alarm. Please stop the axis before reading any position data to prevent inaccuracy.
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7.8.1 Parameters setting

L Absolute encoder settings Valid P S T
abel
mode(s)
Range 0~15 Unit B Default 0
Byte 16bit Attribut | R/'W 485 address | Ox001F
length e
Valid After restart
Value Mode Description
[0] Incremental Doesn'’t retain position data on power off. Unlimited travel distance.
Multiturn Retrain position data on power off. For applications with fixed travel

1 absolute linear | distance and no multiturn data overflow.

5 Multiturn Retrain position data on power off. Actual data feedback in between 0-

absolute rotary | (P06.63+1). Unlimited travel distance.

3 Single turn Used when travel distance is within 1 revolution of the encoder. Data

absolute overflow will trigger alarm.
Clear multiturn alarm and activate multiturn absolute function. Will switch to

5 multiturn mode once alarm cleared, if remains at 5 after 3s, please solve

. according to Er153.
Multi turn : — : - -
absolute Clear multlturq p05|t|9n, rt_eset multltu.rn alarm and activate multiturn .

9 absolute function. Will switch to multiturn mode once alarm cleared, if
remains at 9 after 3s, please solve according to Er153. Please disable axis
before setting to 9 and home the axis before using.

Others Do not use!
Label Absolute Multi-turn Data Upper | Valid P S T
Limit mode(s)
L Range 0~32766 | Unit Turn Default 0
Byte 16bit Attribut | R/'W 485 address | Ox067F
length e
Valid Power Cycle

Sets the upper limit for absolute multi-turn data.
Applicable when P00.15 = 2 (multi-turn mode). In this case, feedback position cycles between 0
and (P06.63 + 1) x encoder resolution.

If the multi-turn data exceeds this limit, the value resets to 0.
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7.8.2 Read absolute position

1. Steps:

1 First, select a motor with multiturn absolute encoder, install battery and confirm
whether the driver version supports the specific motor;

2) Set P00.15 = 1. If it is the first time of installation, Err153 will occur because
battery is newly installed and position data is invalid. Please home the axis and
initialize the absolute position of the encoder to zero.

3)  When absolute homing point is set and there is no fault with the battery, the alarm
will be cleared

4) Finally, the user can read the absolute position. Position won’t be lost even if the
driver is powered off.

Install battery

ome process
Finishing

NO*

Homing process.,
set P00.15=8

¢<

Read absolute
position

*Note: The newly installed encoder is not
initialized and will alarm

2. Read absolute position

When the rotor turns in clockwise direction, the revolution count will be negative; turns in
counter clockwise direction, the count will be positive. No. of revolutions will be from -32767
to +32767. If the count number reaches +32767 in counter clockwise direction, the count will
revert back to -32768, -32767 and vice versa for clockwise direction.
As for position data, it depends on the precision of the encoder. For 17 bit = 0-131071, 23 bit
= 0-8388607
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Pulse
¥ count !
'Jl within j‘
| single |
: : : | turn I :
Multiturn m | m=-2 I m=-1 m=0 : m=1 : |
| | | | | |
| | | i I |
I I I ]
ot e Duiuiniiny Ml By pom—-- p=—==-- =
I | | | |
I | | | |
| | | | |
| | | | |
| o | | | as s |
I | | | I
I | I | |
I | | | I
0 f f | 7 .
| 0021 0251 b 0-2e=1 | 021 | 021 | 0-2u1 |
] L] | ] ]
L S | T o 'f.
= - - =
h(()lﬂ Homing point h[O')
x a.._/‘_’. T ‘\.._/.-)
Ccw CCw

Read data from 485 address object dictionary
Please read data only when the motor is fully stopped or it might cause calculation errors.
Please repeat this step for at least twice to make sure the result is uniform.

Multiturn linear mode(P00.15 = 1)
Multiturn absolute with memory of position at power off. Use this mode when travel
distance is constant, encoder multiturn data would not overflow.
In this mode, encoder data ranges from -32768~32767. If the value either of the limits,
Er157 might occur. Set 9 in P00.15 to clear multiturn data and home the axis.

Multiturn rotational mode
For absolute encoder, multiturn rotational mode (P00.15 = 2, P06.63 set to multiturn
upper limit) is added on top of incremental mode and multiturn linear mode. Actual
feedback multiturn data is always between 0 — [P06.63 + 1], regardless of the direction of
rotation. There is no limit to no. of rotation and no data overflow.

No. of cycles

| Position
] P06.63 |
Multiturn absolute A -
encoder
Position
3
<2
n
Actual position (2 X
(Command position)
Pasition
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Single turn absolute mode
Use this mode when the travel distance of the axis is within a single turn of the rotor.
1. Target position input range — EtherCAT
When using 23-bit absolute encoder, under single turn absolute mode, electronic gear
ratio =11
Homing point offset 607Ch = 0, target position range = 0 — [223-1]
Axis is homed, target position range = 607Ch — [22-1+607Ch]

When electronic gear ratio = 1:1, 607Ch = 0:
-
[

N

Position during power-on

Encoder position 0 2731

|
|
|
|
|
|
t
|
T
T 23
) O 271

Actual position

When electronic gear ratio = 1:1, 607Ch = 10000:
-

|
o

Position during power-on

Encoder position 0] 2731

Actual position 10000 (2-1)+10000

3. Clear multiturn position

Before clearing multiturn position, axis needs to be homed. After clearing multiturn
position, revolution count = 0 but absolute position remains unchanged and Err153 alarm will
be cleared.

Please make sure the homing point is within the range of 1 revolution of the rotor.
Installation and setup of the homing point can be set with the use of auxiliary function D21
on the front panel.

By setting P00.15 to 9, multiturn position will be cleared.

Please take notice of motor position during power on. Range of motion of a motor depends
on the position of the motor during power on (23-bit absolute encoder as example).

If the motor position is as shown below during power on. The range of motion of the motor is
within the range of a single turn of the motor from motor position during power on.
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A
%4 ) _ _ _ _ _ _ _ _ ______
o @— Single turn
-
g | Position during | Position

| power-on |
| |
| : I
| Range of motion |
I~ il
] .

If power is turned off at position as shown below and power on when motor reaches the position

below. Motor range of motion changes as shown below.

2231

A

oved

after power-
off

<¢— Single Turn

272

Position during
power-on

Range of Motion

| |
| >
. !

>
Position
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7.8.3 Absolute Encoder Related Alarm

The alarm can determine if absolute value encoder is valid. If battery power is low, not a
motor with absolute encoder, encoder error etc. occurs, user can find out about the error
from alarm output or on the front panel. Controller will stop any operation until alarm is
cleared.

Alarm output:
Err153 will be shown on front panel or by I/O ALM signal and from controller.

Err153 might occur,

(1) If absolute encoder is used for the first time and due to installation of new
batteries Axis needs to be homed and multiturn data needs to be cleared.

(2) If battery voltage is lower than 3.2v. Replace battery and restart the motor.

(3) If battery voltage is lower than 2.5v or battery power was cut off. Replacing the
battery won'’t clear the alarm. Axis needs to be homed and multiturn data needs to be
cleared.
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4. Alarm processing flow chart

Absohite
Encoder

Replace encoder
or s P00.15=0

Return to home
point. set P00.15=9

¢<

Alam clear

7.8.4 Battery kit

In multiturn absolute mode, Er153 might occur upon first time installation. P00.15 needs to be setto 0

to reset error and clear multiturn data.
When battery supply voltage < 3.0V, ArA03 might occur. Change battery as per steps below:

1. Power on driver (Make sure axis is disabled)

2. Change battery
3. Servo driver will reset warning automatically.
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7.9 Safety Functions

7.9.1 Max. motor rotational speed limitation

Motor rotational speed limits can be set on P03.24. If command speed is 1500r/min, but P03.24 is set
to 1000r/min, motor rotational speed will only go up to 1000r/min.

Motor overspeed threshold value can be set in P05.13, if the rotational speed is exceeded during
operation, Er1A0 might occur.

Maximum motor rotational speed | Valid P S T
Label
mode(s)
Range 0~10000 Unit r/min Default 0
Byte length | 16bit Attribute | R/W 485 address | 0x0331
Valid Immediate

To set maximum motor rotational speed but not higher than motor rated speed
If P03.24 = 0, maximum motor rotational speed = max. speed in motor parameter.

Label Overspeed level settings Valid P S T
mode(s)

Range 0~10000 Unit r/min Default 0

Byte length | 16bit Attribute | R/W 485 address | 0x051B

Valid Immediate

If motor speed exceeds P05.13, Er1AQ0 might occur.
When P05.13 = 0, overspeed level = max. motor speed x 1.2
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7.9.2 Max. duration for motor to stop after disabling

Set max time duration for motor to stop after disabling. If the time taken for motor to stop exceeds the
duration set in P06.14 and motor speed is still higher than P04.39, holding brake will be activated. If
motor doesn’t have holding brake, dynamic braking will be activated to force stop the motor.

Max. time to stop after disabling Valid P S T

Label
mode(s)

Range 0~1000 Unit ms Default 500
Byte 16bit Attribute | R/W 485 address | 0x061D
length
Valid Immediate
To set the max. time allowed for the axis to stop on emergency stop or normal axis
disabling.

After disabling axis, if motor speed is still higher than P04.39 but the time set in
P06.14 is reached, BRK_ON given and holding brake activated.

BRK_ON given time is determined by P06.14 or when motor speed goes below
P04.39, whichever comes first.

Applications:

1. After disabling axis, if motor speed is still higher than P04.39 but the time set in
P06.14 is reached, BRK_ON given and holding brake activated.

2. After disabling axis, if motor speed is already lower than P04.39 but the time set
in P06.14 is not yet reached, BRK_ON given and holding brake activated.

Dynamic brake will be provide the braking function if the function is activated for
motors without holding brake.

7.9.3 External brake deactivation output signal BRK-OFF

Please refer to P04.11 to set up the I/O output function parameters. When enabled and timing
conditions are fulfilled, the set 1/0 output will deliver ON signal.

Motor power-off delay time Valid P S T
Label y mode(s)
Range 0~3000 Unit 1ms | Default 150
Byte 16bit Attribute R/W | 485 address | 0x044B
length
Valid Immediate

To set delay time for holding brake to be activated after motor power off to prevent
axis from sliding.

When P05.06 = 0, SRV-ON signal is off, holding brake is activated (delay time is
determined by P04.39 or P06.14). Motor powered-off once delay time set in
P04.37 is due.

Label Holding brake release time Valid P S T
mode(s)

Range 0~3000 Unit 1ms Default 0

Byte length | 16bit Attribute | R/'W 485 address | 0x044D

Valid Immediate

To set delay time for holding brake to be released after motor power on. Motor will
remain at current position and input command is masked to allow holding brake to
be fully released before motor is set in motion.
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ON

SRv_ON _9FF| Lo
: Brake released :
(BRK_ON)

Brake : : *4

BRK_OFF_ON [ *1 : : —

i L L
Motor Power — ' : : : :

*25: *22:

S Released : L

Actual holding  grakeq - | Braked
brake status ™ ! : D

Motor : :
Velocity —

*1: Delay time set in P04.38
*2: Delay time from the moment BRK_OFF signal is given until actual holding brake
is released or BRK_ON signal is given until actual holding brake is activated. It is
dependent on the holding brake of the motor.
*3: Deceleration time is determined by P06.14 or if motor speed goes below
P04.39, whichever comes first. BRK_OFF given after deceleration time.
*4: P04.37 set time value.

Delay time from the moment SRV _ON is given until BRK_OFF switch to BRK_ON,
is less than 500ms.

Label Holding brake activation speed | Valid P S T
mode(s)

Range 30~3000 Unit r/min Default 30

Byte length | 16bit Attribute | R/'W 485 address | O0x044F

Valid Immediate

To set the activation speed for which holding brake will be activated.

When SRV-OFF signal is given, motor decelerates, after it reaches below P04.39
and P06.14 is not yet reached, BRK_OFF is given.

BRK_OFF signal is determined by P06.14 or if motor speed goes below P04.39,
whichever comes first.

Application:

1. After disabling axis, P06.14 has been reached but motor speed is still above
P04.39, BRK_OFF signal given.

2. After disabling axis, P06.14 has not been reached but motor speed is below
P04.39, BRK_OFF signal given.

Deceleration max duration: 2s. Servo disabled after 2s.
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7.9.4 Servo stopping mode

Adjustment & Functions

Servo braking: Stop servo axis quickly using braking torque
P05.06 only effective for stopping under normal circumstances. For stopping on alarm
occurrence but refer to P05.10

Label Servo-off mode Valid mode(s) _
Range 0~1 Unit — Default
Byte 16bit Attribut | R'W | 485 address 0x05OD
length e
Valid Immediate
To set servo driver disable mode and status.
Description
Value Mode ; Status

0 Servo braking Dynamic braking

1 Free stopping Dynamic braking

2 Dynamic braking Dynamic braking

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run

Label Servo-off due to alarm mode Valid mode(s) _
Range 0~2 Unit — Default
Byte 16bit Attribute | R/\W | 485 address Ox051 5
length
Valid After restart
To set servo driver disable mode and status if alarm is triggered.
Alarm type 2:
Explanation

LD Mode Status

0 Servo braking Dynamic braking

1 Free stopping Dynamic braking

2 Dynamic braking Dynamic braking

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run
Alarm type 1:

Explanation

e Mode Status

0

1 Dynamic braking Dynamic braking

2

3 Servo braking Free-run

4 Free stopping Free-run

5 Dynamic braking Free-run
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7.9.5 Emergency stop function

Emergency stop is used when an alarm occurs or a servo prohibition signal is received when servo
driver is enabled.
Method 1: Set up P04.43 to enable the function

Label Emergency stop function Valid P S T
mode(s)
Range 0~1 Unit — Default 0
P04.43 prwr 16bit Attribute | RW | 485 address | 0x0457
length
Valid Immediate
Value Description.
Emergency stop is valid, servo driver will be forced to STOP and
[0]
Err570 occurs.
Emergency stop is invalid, servo driver will not be forced to STOP.
1 Servo can be enabled once E-STOP signal is cleared.

Label Driver prohibition input settings Valid P S T
mode(s)
Range 0/1/2 Unit = Default 0
P05.04 e 16bit Attribut | R\W | 485 address | 0x0509
length e
Valid Immediate
To set driver prohibition input (POT/NOT)
Value Description
0 POT - Positive direction drive prohibited
NOT - Negative direction drive prohibited
1 POT and NOT invalid
Any single sided input from POT or NOT might cause Er260

Method 2: Using 605Ah object dictionary through master device to activate this function.
Label Servo braking torque setting Valid P S T

mode(s)
Range 0~500 Unit % Default 0
Byte 16bit Attribute | R/'W 485 address | 0x0517
length
Valid Immediate

To set torque limit for servo braking mode.
If P05.11 = 0, use torque limit as under normal situation.
Please note that if P05.11 set value is too low, emergency stop will take longer.
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7.10 Position comparison

Position comparison is achieved by using instantaneous position data in comparison with preset
position in position parameters. When the condition(s) is fulfilled, a pulse width configurable DO signal
or ABZ/OCZ signal through frequency divider will be delivered. This function is operated in CPLD,
without communication delay between processors hence it is suitable for application where high
velocity motion is required.

Position comparison Description
Output 6 DO or frequency divider ABZ/OCZ signal
DO output valid as set in P04.10-P04.15
O_utput Logic ABZ/OCZ output valid as set in P05.42
g Output mode: Pulse / Flip
Pulse width P05.72 set pulse width
Delay compensation PA5.72 compensate for hardware delay
Comparison | Motor enclosed Supported
source Closed loop ABZ encoder | Supported
CeilEale Points of comparison 42 points
value
Comparison Comparison ON/OFF for positive/negative
P Comparison method crossover
attribute -
Set comparison output

Please assign DO as CMP-OUT or ABZ-signal as position comparison output.

Related parameters

Enable position comparison Valid
Label mode(s) “
Range 0~1 Unit — Default 0
Byte 16bit Attribute | R/W 485 address | 0x2C01
length
Valid Immediate
Value Description
[0] Disable
1 Enable (Rising edge)
Label Position comparison mode Valid -
mode(s)
Range 0~1 Unit — Default 0
Byte 16bit Attribute | RI'W 485 address | 0x2C03
length
Valid Immediate
Value Description
[0] Single comparison
1 N cycles comparison
Label Position comparison pulse output | Valid “
bandwidth mode(s)
Range 1~4095 Unit 0.1ms | Default 0
Byte 16bit Attribute | R/'W 485 address | 0x2C05
length
Valid Immediate
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Adjustment & Functions

To set output signal pulse width of position comparison.

L Position comparison output delay | Valid “
abel
offset mode(s)
Range - . 0.1u | Default
10000~10000 | UMt s 0
Byte 16bit Attribute | R'W | 485 address | 0x2C07
length
Valid Immediate
To set delay time compensation for delay due to DO/ frequency divider
Label Position comparison starting point | Valid H
mode(s)
Range 1~42 Unit - Default 1
Byte 16bit Attribute | R/W | 485 address | 0x2C09
length
Valid Immediate
To set the starting point of position comparison.
Label Position comparison end point Valid “
mode(s)
Range 1~42 Unit - Default 2
Byte 16bit Attribute | R/W | 485 address | 0x2C0B
length
Valid Immediate
To set the end point of position comparison.
Label No. of c_ycles for N cycle Valid “
comparison mode(s)
Range 1~50000 Unit - Default 1
Byte 16bit Attribute | R/W | 485 address | 0x2C0D
length
Valid Immediate
To set the number of cycles for N cycles comparison in position comparison.
L Position comparison — Set current | Valid H
abel " -
position as origin mode(s)
Range 1~50000 Unit - Default 1
Byte 16bit Attribute | R/W | 485 address | 0x2COF
length
Valid Immediate |
Set origin for position comparison, set current position as origin at rising edge.
Value Description
[0] Disable
1 Enable (Rising edge)
Position comparison - offset to Valid “
Label -
origin mode(s)
Range 1~50000 Unit - Default 1
Byte 16bit Attribute | R/W | 485 address | 0x2C11
length
Valid Immediate

To set offset value of position in comparison to origin set in P05.77

To set target position and its attributes for position comparison.

281




E-DHASxxP Series AC Servo driver — Pulse Type Adjustment & Functions

Position comparison 1~42 target Valid P S T
Label
value mode(s)
P0C.20~P Range =231~ 231 Unit - Default 0
oC 6.1 Byte 32bit Attribute | R/W | 485 address | 0x2C28~0x2C7B
' length
Valid Immediate Example: P03.32 H: 0x0340 L: 0x341
P03.33 H: 0x0342 L: 0x343

When target position (value) is reached, position comparison output will be depended
on the position comparison attribute value set.

Label Position comparison 1 and 2 Valid P S T
attribute value mode(s)
Range -231~ 2311 Unit - Default 0
Byte 32bit Attribute R/W | 485 address | 0x2C8D
length
Valid Immediate
To set attribute value for position comparison 1 and 2
Bit Position comparison 1
0 Positive crossing comparison. 0=0OFF,1=0ON
1 Negative crossing comparison. 0=OFF,1=0ON

2~5 Reserved

Output property settings:

6 =0: Pulse mode
=1: Flipping mode

7 DO1

8 DO2

9 DO3

10~12 Reserved

13 Frequency divider Phase A output

14 Frequency divider Phase B output

15 Frequency divider Phase Z output
Bit Position comparison 2
16 Positive traversal comparison. 0=OFF,1=0ON

17 Negative traversal comparison. 0=OFF,1=0ON

18~21 | Reserved
Output property settings:

22 =0: Pulse mode
=1: Flipping mode

23 DO1

24 DO2

25 DO3

26~28 | Reserved
29 Frequency divider Phase A output
30 Frequency divider Phase B output
31 Frequency divider Phase Z output
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Working principle

283

Position Comparison Enable — P0C.00

When P0OC.00 changes from 0 to 1, comparison starts; current status is updated
to the start point. When set to 0, comparison ends and status resets.

Single Comparison Mode

When the end point is reached, comparison disables and current value resets.
Re-enables only when the enable signal is triggered again. Realtime position
(POC.10) accumulates linearly and does not reset automatically.

Loop Comparison Mode

When the end point is reached, comparison continues. Current value resets to
start point. Realtime position (POC.10) resets each loop. All target points are
relative.

Fixed Loop Mode

Same as loop mode, but loop count is set via POC.13. Comparison disables after
reaching set count.

Position Comparison Pulse Width — P0C.02

When condition is met, DO/frequency output is active. Pulse width is set by
POC.02 (range: 1~4095 % 0.1ms). During output, comparison logic pauses;
ensure motion time > output width.

Target Comparison Points

Up to 42 target points. Values and attributes set via POC.20~P0C.90.

Start Comparison Point — P0C.04

Defines the first target point. E.g., set to 5 means start from the 5th point.

End Comparison Point — P0OC.05

Defines the last target point. E.g., set to 7 means stop after 7th point or loop
back.

Zero Offset — P0C.08

When P0OC.07 switches 0 — 1, current position becomes the offset value set in
POC.08.
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Applying position comparison

When the attribute of position comparison is set to positive crossing, position feedback becomes
larger, position comparison will be enabled; if position feedback becomes smaller, it indicates
negative crossing and position comparison will be disabled.

Diagram below shows position comparison point 1 as positive crossing and position comparison point
2 as negative crossing. When position comparison point 2 is positively crossed, position comparison
will be disabled.

Position

Actual position
feedback POC.10

Position comparison | J o
point 2 |

Position comparison — _} .  _ __ —_—— e — — L — = —— — — — —

point 1 \
| |
| |
| \
| \ >
| \ Time
| |

Position

comparison output

|<—>1 -
Pulse width on positive  Pulse width on negative
crossing crossing

When multiple position comparison points are set, make sure the travel time between 2 comparison
points are larger than the output pulse width as position comparison will be temporarily disabled
during output.
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Diagram below shows travel time between 2 points is smaller than output pulse width

.
Position

Actual position
feedback PO0C.10

Position comparison point 2
Positive crossing |

Position comparison point 1 _ _ | |
Positive crossing

No position comparison at Time
point 2
Positon comparison |
output | POC.03
IF‘csiticm compar i son
output pulse width
When stopping at position comparison point, there will only be 1 pulse output.
Posttion
A
I
I
" . . | Actual position feedback POC.10
Position comparison point1 _ | _ _ _ _
Fositive crossing |
I
I
| I
l .. . Tim'e
| Posttion comparison only
conducted once
Posttion comparison
output | P0C.03
* ’
Positon comparison
output pulse width
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In overturn mode, output pulse width will be overturned.

F 3

Position
Actual position

feedback POC.10

Position comparison
point 2 — =
Negative crossing |

Pasition comparison |
point 1 — | — — — A T T T T T T T T TN T T T
Positive crossing

Time

Position comparison
output |

Signal overtured

7.11 Black box

Black box is a function which allows users to set conditions or data to be captured whenever
error occurs. The data will be recorded by black box at the moment of error occurrence and
automatically saved. Thus, through Misumi EDrive, user can analyze cause of the problem with
the aid of black box data.

Black box is deactivated by default. It is user configurable to choose whether to overwrite current
data or when to overwrite the data in black box.

Black Box Trigger Settings
1. After Enable Black Box, there are three trigger modes: Trigger upon error, Trigger upon
specific error, Trigger upon conditions.

Diata Setting
Function Setting
Enable Black Box
Trigger Mode Refresh
Data overlay mode
Sampling period {ms)
Trigger pasition (%)
Specify 3 fault code
The trigger source
Trigger level
Trigger edge
2. If select ‘Tri ifi ’ h ifi de:
. If select “Trigger upon specific error’, can choose specific error code:
Data Satting
Function #oast Setting
Enable Black Box Open
Trigger Mode Z: Trigger upon speci... Refresh
Data overlay mode 3: Owerlay on senvo e...
Sampling period {ms} 0125
Trigger position (%) 50
Specify a fault code Err00 : Mo alarm
The trigger source 1
Trigger level |Erm090 : FPGA commumication error |
Trigger edge |Err0AD : Current detection circult erar
|ErrDAL : Current detection circult error
|Erm0AZ : Anabog input 1 circuit error
|ErmiAS : VW brokens
|Erria4 : Analog input 3 circuit error
|EfrAS : DC bus circult error
|ErrAS : Temperature detection crcuit error
|Err080 : Control power supply voltage s too low
|Erm081 : Control power supply voltage i too high
Black box data |Err082 : Contral power fadure

|Err0CO : DC bus voltage is too high
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3. If select ‘“Trigger upon conditions’, can choose the trigger source, Trigger level and Trigger

edge:
Daxagsemng

Function
Enable Black Box
Trgger Made
Data overiay mode
Sampling penod (ms)
Trigger position (%)
Specfy a fault code
The tripger source
Trigger level
Trigger adge

|2:Velocity setting

fousl

Open

3: Trigger upan condi...
3: Overlay on senvo e...
0.125

50

l_ve!or.m' feedback |

felocity command

Setting

Refresh

nternal velocity command
|5:Current satting
|&:Current feedback

4. Choose whether black box data can be overwritten and when. If choose ‘No overlay’, the black
box will only save data from the first fault trigger.

Data Setting
Function Aoasl Setting
Enable Black Box Open
Trigger Mode 3: Trigger upon condl... Refresh
Data averlay made 3: Overiay on servo @ - '

Sampling period {ms) |0: Mo overtay

Trigger position (%) il'. Automatic overlay

Specify & fault code {2: Dverlay on power-on
: Chver servo enabl

The trigger source 3: Ovarlay on setva ensbled

Trigger bevel ]
Trigger edge 0:Rising edge trigger

5. Sampling Period: Determines total sampling time and waveform resolution. Smaller values
result in finer waveforms but shorter total sampling time.

6. Trigger Position: Can set the trigger point within the total sampling time. This is user-
configurable.

7. After selecting black box properties, click “Setting” to download the configuration parameters
to the driver.

Black Box Data Reading

When the black box contains fault waveform data, you can use the MISUMI EDrive Black Box
Function to read or clear the data.

1. Click “Read Black Box”. This retrieves the current stored data. Click “Open Data” to enter the
waveform display interface. You can also save or load data, export the black box data file to send
to an engineer for analysis, or open a file sent by a user for review.

Black box data
I Read black box I Clear black bax Save data Load data
Summary Aogs]
Black box verson 100 —’
Record time 51475 I Operidata I
Sample channel count 16
Sample pount 511

Record fault code
Trigger Mode

Data overiay mode
Sampling period (ms)
Trigger position (%]
The trigger source
Trigger edge

Trigger level

Specdy a fault code

Errloz

1: Trigger upan error
3: Overlay on serve e...
0.125ms

50%

Errd

2. Black Box Waveform Display Interface: In this interface, you can configure which channels you
want to view.
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4 liatkbos  Display black box "

Time axis

3: Overlay on servo...
Trigger Mode 1: Trigger upon error

CHY | 06—Position command speed (rpm)

CHZ | p4—Pos

CHI | DB-—-Unfiftered speed feedback

CHA | OF--DC bus valtage ik 1V)

CH1 | 01-—-Degital Dutput=1 - ul |
CHZ | po—-Digital input>1 . |
H3

CHY

c QPP T

7.12 Full closed loop control

Full closed loop control utilizes external position sensor (i.e. grading ruler) to get an actual
position feedback to implement position control. This control can compensate for lead screw
tolerance and any changes due to temperature.
Parameters setting needs to make sure a smooth axis motion profile. No overtravel or abnormal
noise at stopping.
1. Set external encoder
External encoder type can be set accordingly in P00.31. At the moment, only ABZ
incremental encoder is supported.

Parameter Label Range Description
P00.31 External 0~3 =0: ABZ incremental encoder
encoder type =1. Communication incremental encoder

=2: Communication absolute incremental
encoder (Tamagawa protocol)

=3: BISS-C

2. Set direction of external encoder

Please make sure the direction of the external encoder is the same as the motor encoder

to prevent motor runaway.

a) Enter position JOG mode. Jog the motor in the same direction at low velocity.
Monitor if the feedback value of d21 absolute encoder single turn position and d21_1
external encoder are changing in the same trend. If they are not the same, inverse
the setting of P00.32.

b) The feedback value of d21 and d21_1 can be verified by pushing the axis and
monitoring the trend of the changes. Please make sure the servo axis is disabled.

c) Use trial run to set up a reciprocating motion. Max velocity > 200rpm. If d49 = 1 after
several cycles of motion, set P00.32 to 1; d48 External encoder feedback pulse count
per revolution.
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3. Set external encoder feedback pulse count
When P00.37 = 0, set external encoder feedback pulse count per revolution in P00.36. If
the lead size of lead screw and encoder accuracy are known, please calculate using the
formula below and enter the result into P00.36.
Lead size of lead screw (mm)
pm
pulse)

P00.36 =

Encoder accuracy (

23-bit encoder resolution = 8388608 pulses

Please make sure the parameters are set correctly to avoid excessive position deviation
especially after long range motion. This may trigger excessive hybrid control deviation
error alarm.

Parameter Label Range Description
P00.35 External encoder 0~2% To set external encoder frequency divider
frequency divider numerator
numerator When P00.35 = 0, numerator = resolution of
encoder
P00.36 External encoder 1~223 To set external encoder frequency divider
frequency divider denominator

denominator

P00.37 External encoder 0~2147483648 When P00.37 = 0, P00.36 set value = external

feedback pulse encoder feedback pulse count per revolution.
count per

revolution
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4. Set alarm threshold

- Excessive hybrid deviation (P00.33)
To set alarm threshold value for the position deviation between motor actual position and
external encoder actual position. Er191 might occur if position deviation exceeds alarm
threshold value.

- Clear hybrid control deviation (P00.34)
Use to set the condition to clear hybrid control deviation (Only in full closed loop control
mode)

Set value Description
[0] OFF
1~100 Revolution count to clear hybrid control deviation

5. Set encoder feedback mode
Set P00.30 = 1 to enable external encoder feedback, this is to activate full closed loop
control. P00.01 needs to be set to 1 to enable this function. Please restart driver after
modifying this parameter.

Parameter Label Range Description

P00.30 Encoder feedback 0~2 =0: Motor encoder
mode =1

: External encoder (Full closed loop control)
=2: Reserved
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7.13 Gantry Function Application

7.13.1 Function Overview

The gantry function is used to achieve synchronization of two axes. Equipment with a gantry
synchronization structure requires dual-side driving of two motors to ensure synchronization. To
achieve this, the feedback from both sides is cross-referenced for comparison, ensuring
synchronization on both sides.

The gantry system uses two parallel axes (Y1 and Y2) to control a single linear axis, which is
orthogonal (at 90° angle) to the system's X axis.

To improve the synchronization of the two axes during operation, a synchronization mode must

be used. The gantry synchronization control is entirely completed by the servo driver, while the

upper computer only performs simple open-loop position control and logic control.

Gantry Function Purposes:

¢ Achieve alignment and synchronized tracking of two axes in the equipment. The drive
will perform synchronization control independently, without the need for complex upper
computer control.

e |ssue a warning and stop system operation when the position deviation exceeds the set
allowable value.

o Suitable for applications requiring two-axis synchronization, such as semiconductor,
welding and cutting equipment, glass processing, and large planers.
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7.13.2 Related parameters

Adjustment & Functions

Parameter

Number Label Description Activation
Basic Settings
P00.01 Con_trol Mode Set control mode Restart
Settings
Sets the motor's forward rotation direction.
When the gantry function is enabled:
Main Axis: Sets the command pulse input polarity, in
conjunction with P00.07.
Slave Axis: Sets the relationship between the forward
Command . S ' f .
. rotation direction of the slave axis and the main axis. If
P00.06 pulse input L ) - Restart
. set to 0, it is the same as the main axis's forward
mode settings AR o : ) .
direction; if set to 1, it is opposite to the main axis's
forward direction.
Note: Incorrect setting of this parameter can cause
gantry errors and even damage the mechanical
structure!
Gantry Settings
Default is 0, which means the gantry function is not
enabled.
Bit0: Gantry function switch, 0 to disable, 1 to enable.
POD.00 Gantry ' Bit1: Mastgr-slave axis switch, O for slave axis, 1 for Restart
Configuration master axis.
Bit2: Synchronization of some parameters of the slave
axis with the master axis control: 0 for not
synchronization, 1 for synchronization.
Gantry Slave . o
POD.01 | Axis Command | ¢ Torque command synchronization Re-Enable
1: Position command synchronization
Mode
Gantry synchronization feedback compensation gain
setting. This is only effective in position command
gantry mode.
0: Gain is 0, equivalent to center position feedback,
with the smallest torque deviation and the largest
. position deviation. :
Hlesis Gantry Gain 1 100: Default value, gain is 100%, balancing torque and po-Enable
position deviation.
1-100: For rigid gantry, reducing the gain can decrease
torque deviation during movement.
100-300: For flexible gantry, increasing the gain can
decrease position deviation during movement.
Gantry position
synchronization | Unit: Pulse .
Auledes deviation 0: Disable position synchronization deviation alarm lnieelstc
threshold
Gantry torque PN
POD.04 | deviation Unit: 0.1% - » Immediate
threshold 0: Disable torque synchronization deviation alarm
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This parameter of the synchronous controller

suppresses the torque deviation between the two axes.

It is only effective in position command synchronization

mode.

0: Disable torque deviation suppression.
POD.05 Gantry Gain 2 1-190(_): The Iarger.the value, the_bet_ter the torque Immediate

deviation suppression effect, but it will lead to a

decrease in the speed loop's maximum gain. It is

generally enabled in gantries with high mechanical

rigidity. If a high speed loop gain is required, this value

should not be set too high. It can be used in

conjunction with P06.73 to suppress torque deviation.
P0D.06 ggmry gpeition Set gantry position gain Immediate
P0OD.07 ggir;]try Velocity Set gantry velocity gain Immediate
P0D.08 ﬁ?erlégIVelomty Set gantry velocity integral Immediate

7.13.3 Implementation steps
Wiring
Y1 is gantry master axis, Y2 is gantry slave axis.

Gantry

Communication

Control command
synchronization

i 11

|£ncoderl | Motor

Cable Cable
11

i1

Note:
¢ Only the master axis Y1 needs to be connected to the controller's command pulse.
e The gantry communication between the master and slave axes is established via
Ethernet cable connected between CN3 and CN4.
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Debugging Workflow

| Start ) Start

Confirm
mechanical design

Identify whether the system is a rigid gantry or flexible gantry.

v

Confirm gantry
direction

Check if the master and slave axes move in the same or opposite direction.

v

Gantry parameters

Configure parameters for each axis individually. Save and restart after setting.

setting

A\ 4
Master axis enable Slave axis will follow automatically.

A\ 4
Master axis tuning Tune MFC, rigidity, and inertia on the master axis.

Slave axis will auto-sync these settings.
A\ 4
Protection . Set based on synchronization position and torque deviation.

parameters setting

A 4

End After setting, save the two-axis parameters and restart to make them effective.

Debugging Steps

1. Confirm mechanical design

Flexible Gantry: Set slave command mode P0D.01 = 1
Rigid Gantry: Set slave command mode P0OD.01 =0
2. Confirm gantry direction

Method Description
Connect upper computer to master axis and collect
Manual Push (for small “unfiltered speed feedback”. Push gantry in one direction.
systems) Repeat for slave axis. If speed signs match — same

direction. If signs differ — opposite direction.

Disconnect one axis power cable and disable DB state.
Test Run (for large Perform jog test run and collect “unfiltered speed feedback”.
systems) Repeat for both axes. If speed signs match — same
direction. If signs differ — opposite direction.
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3. Gantry parameters setting
Configure the master axis and slave axis motor parameters separately.

Fl‘g‘:;fn Parameter Name Master Axis Slave Axis Activation
P00.06 Comr_nand Pulse Basgd on user's 0 Same _ Restart
Polarity requirement 1: Opposite
3: The slave axis
parameters 1: No sync
pop.oo | Santy partially 5. Partial Restart
Configuration synchronize the P
main axis control y
bit
Rigid Gantry: Set
Gantry Slave Axis to0 Same as
prD.0d Command Mode Flexible Gantry: master Re-enable
Setto 1
Gantry Position
P0OD.03 Synchronization g?fzuglj Qg:otoo ii@tifs Immediate
Deviation Threshold 9
POD .04 Gan_try_ Torque Default, not too Same as Immediate
Deviation Threshold large or zero master

4. Master axis enable

Slave axis will auto-enable after enabling master axis.

5. Master axis tuning

Use trial run mode for synchronized motion. Tuning method same as single-axis.

6. Protection parameters setting

Set P0OD.03 and POD.04 according to the synchronization error and torque deviation during
normal operation and control requirements.

Observe the maximum values of the "synchronous position error" and "synchronous torque error"
of the oscilloscope channel during normal operation. It is recommended to set them to 2 times
the maximum value.

Fault Codes & Monitoring Parameters

Fault Code Description
Er250 Excessive gantry sync error

Er251 Gantry communication error after master enable
Er252 Slave axis not enabled

Er253 Excessive torque deviation

Er254 Gantry not in position control mode

Er255 Gantry alignment failed

Ar15 Slave not enabled within 2s of master enable
Ar16 Slave axis alarm

Ar17 Slave emergency stop active

Ar18 Slave limit active

Ar19 Slave PWM sync warning

Ar1A Excessive gantry communication error

Ar1B Incorrect gantry parameter settings
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Monitoring Parameters

Oscilloscope Channel

Description

0x300

Slave feedback speed

0x301 Slave feedback position
0x302 Slave torque

0x303 Slave position error
0x304 Center position

0x305 Sync position error
0x306 Center speed

0x307 Sync torque error
0x308 Sync speed error

7.13.4 Precautions

Common problem solving

1: Motor Oscillation Due to Low Inertia Ratio
Solution: Manually increase inertia ratio

2: Axes Cannot Sync, Overload or Stall Fault

Solution:

e Check if both axes run in the same direction

e |f master P00.06 =1,

in sync mode)
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Chapter 8 Modbus communication

There are 2 types of Modbus communication on E-DHASxxP series servo drivers: RS485 and RS232.
RS232 is used for point-to-point communication connecting the driver to PC through a USB type-C
cable for tuning using EDrive. RS485 can be set to communicate with multiple slave devices as a
single master. Network control of the drivers can be achieved through CN3/CN4 ports.

8.1 RS232 and RS485 Connection Diagram.

RS232

PLC communication
cable

Type-C USB cable ~

RS232

RS485

RS485 network of multiple servo drivers

If there is a need to connect multiple E-DHASxxP series servo drivers together, it is recommended to
connect the drivers in series and no longer than 3 meters of LAN cable between each nodes (drivers)
as shown below.

<3m <3m <3m <3m
Master Node 1 Node 2 Node 3 |— — — — — Node N
device

e Keep the connection cable between each node as short as possible. Not longer than
3m.

Install a terminal resistor each end. Recommended resistance: 120 Ohm.

Please use shielded twisted pair connection cables.

Connect to reference ground of the driver.

Connect shielded foil of the cables to Protective Earth PE terminal.

Please separate them from power cable or any cable with strong interference.
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8.2 RS485 communication port

Port Diagram Pin Signal Description

1, 9 RDO+ RS485 Differential signal+

2, 10 RDO - RS485 Differential signal-

3, 11 GND Ground (RS485)

4, 12 TXD+ RS485 Differential signal+
CN3 5, 13 TXD- RS485 Differential signal-
CN4 Reserved, 5V positive

6 Veesy (50mA)

7, 15 GND Ground

8, 16 / /

Frame PE Shield grounding

8.2.1 Communication parameters and settings

Parameters related to RS485 communication

Label RS485 communication mode Valid mode(s) P S T
Range 0~255 Unit — Default 5
Byte length 16bit Attribute R/W 485 address 0x053B
Valid After restart
Value Bit Checksum Stop
0 8 Even 2
1 8 Odd 2
2 8 Even 1
3 8 Odd 1
4 8 Null 1
[5] 8 Null 2
Label RS485 communication Baud rate Valid mode(s) P S T
Range 0~15 Unit — Default 4
Byte length 16bit Attribute R/W 485 address 0x053D
Valid After restart
Value Baud rate Value Baud rate
0 2400bps [4] 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
Baud rate tolerance: 2400~38400bps+0.5%, 57600~ 115200bps+2%

Label RS485 axis address Valid mode(s)
1

Range 0~127 Unit — Default
Byte length | 16bit Attribute R/W 485 address 0x053F
Valid After restart

When controller is connected to multiple axis and controller needs to identify the axis,
P05.31 can be used to set the axis ID/address.
Please set to a max of 31 if the communication is between RS232 and RS485
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8.3 Modbus Protocol

E-DHASxxP series servo drivers contain 16-bit and 32-bit parameters. The parameters supports read
and write functions in the Modbus-RTU protocol with function codes as listed in the table below.

Operation Function code
Read 16/32 bit parameters 0x03
Write 16 bit parameters 0x06
Write 32 bit parameters 0x10

Parameters class 0 — 7 are 32 bits data but mostly only applicable up to 16 bit. To make it convenient
for users to read the data, any byte length written in the parameters list only shows that the data is
using 16 bit lower level data but it is actually a 32 bit data.

Using P00.00 as an example, the 485 address shows 0x0001. It is actually high 0x0000 and low
0x0001 data.

Label Model-following/Zero tracking control | Valid mode(s) n
Range 0-2000 Unit 0.1Hz Default 1

Byte 16bit Attribute R/W 485 address 0x0001
length

Valid At stop

Model-following bandwidth, also known as model-following control (MFC), is used to control the position
loop to improve the responsiveness to commands, speed up positioning time and reduce following error.
The effect is obvious especially in low and medium mechanical stiffness.

Value Description
0 Disable model following/zero tracking control
1 Set bandwidth automatically
2~9 Reserved
10~2000 Manually set control bandwidth. 30~100 recommended for belt application

8.3.1 Read Data 0x03

The function code for reading data from the drive is 0x03, which allows reading from 1 to 100 16-bit
data units.

Example: Assuming the slave ID of the drive is 1, and we want to read 2 data units. (H = high 8 bits, L
= low 8 bits)

No. | Request frame data (Master->Slave) Reply frame data (Slave->Master)
1 ID Slave 0x01 ID Slave 0x01
2 FC Function code 0x03 FC Function code 0x03
3 . H Data count 0x00(H)
2 ADDR Starting address L NUM (byte) 0x04(L)
5 Data count 0x00(H) H
6 | NUM (word) 0x02(L) DATA1 a L
Z CRC Checksum II—_l DATA2 Data 2 '|:|
9 L
10 CRC Checksum H
Communication Example:
Send 01 0300000002 C40B
Receive 010304 00000001 3BF3

Send frame asks slave ID 1 to return 2 words (32-bit total) from address 0x0000. CRC = 0x0BC4.
Received frame returns 4 bytes of data 0x00000001. CRC = 0xF33B.
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The function code for writing a single data item to the drive is 0x06, which writes one 16-bit data word.

8.3.2 Write Single Data Function Code 0x06

Modbus communication

Example: Write one word of data to slave ID 1 (H = high byte, L = low byte).

No. | Request frame data (Master->Slave) Reply frame data (Slave->Master)
1 ID Slave 0x01 ID Slave 0x01
2 FC Function code 0x06 FC Function code 0x06
3 . H Starting H
2 ADDR Starting address L ADDR address L
5 Data count 0x00(H) H
Pp» (word) 0x02(L) DATA1 Data 1 L
*— CcRrC Checksum = CRC Checksum =

The response frame should be identical to the request frame.
Communication Example:

Send

0106 0001000119 CA

Receive

0106 0001000119 CA

Send frame: means the master writes 0x0001 to slave ID 1 at address 0x0001. the CRC
checksum for the first 6 bytes is OxCA19.
Receive frame: echoes the request, confirming success.
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8.3.3 Write multiple data 0x10

Function code 0x10 is to write multiple 16-bit data into servo driver. For example, from servo driver to
slave as 1 and reading 2 data. (H: High 8-bit, L: Low 8-bit).

No. | Request frame data (Master->Slave) Reply frame data (Slave->Master)
1 ID Slave 0x01 ID Slave 0x01
2 FC Function code 0x03 FC Function code 0x03
2 ADDR | Starting address |I-_| ADDR Address ':
5 Data count 0x00(H) Data count H
6 NUMY (word) 0x02(L) NUM (word) L

Data count 0x04 L
7 NUM2 (Byte) (2*NUM1) CRC Checksum H
8 H
9 DATA1 Data 1 L
10 H
11 DATA2 Data 2 L
12 L
13 CRC Checksum H

Servo parameters are 32-bit with high 16-bit at the front and low 16-bit at the back. 2 continuous

communication addresses will be distributed starting with even number (High 16-bit uses even

number address, low 16-bit uses odd number address. Word byte frame word is also with high 8-bit at

the front and low 8-bit at the back.

32-bit data written from starting address 0x0000 (Servo driver with axis address 01):
Send 0110 00 00 00 02 04 00 00 00 00 F3 AF

Receive 01100000000241C8

Send Frame: Request Frame. Master device writes a 2 Word (16 bit), 4 bytes data (0x0000 0000)

into slave servo driver with ID no. 1 (Address 0x0000). 11-byte CRC value is 0XAFF3 before frame

sending.

Receive Frame: Reply frame. Master device writes a 2 Word value into slave servo driver with ID no.

1 (Address 0x0000). 6-byte CRC value is 0xC841 before frame sending.

8.3.4 Reply error

When driver receives request frame data format with error, driver will feedback error reply data frame
to master device.

No. Error reply frame data (Slave->Master)
1 ID Slave ID 0~31
2 FC Function code (0x03/0x06/0x10)+0x80
3 Error code Address 0x01/0x02/0x03
g CRC Checksum II-_I
Error code table:
Error code Description
0x01 Function code error
0x02 Address error
0x03 Data error, i.e. written data over limit
0x08 CRC checksum error

Communication data:
Receive frame: Slave servo driver’s reply frame. Request frame data CRC from master device,
servo driver will not respond to current request.

Send 011100 04 000204 01 000000F3A0
Receive 019108 4C 56
Receive frame: Slave servo driver’s reply frame. Request frame data function from master device
error or slave station does not support this function, unable to respond to current request.

Send 011100 04 00 02 04 01 00 00 00 A2 65
Receive 0191 018C 50
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Modbus communication

8.4 Frequently occurred issues and solutions with RS485

communication.

8.4.1 Frequently occurred issues

Terminal resistor

1200

o

Hon

RS485

Master Node 2

Node 3

Terminal resistor is to be connected at the start and end of the device network. Recommended
resistance of the terminal resistor: 120 Ohm. Measure the resistance within the network using a

multimeter and refer to the table below.

Measured resistance (Ohm)
Normal: 60 Ohm

Description

0

Short circuit

Much lower than 60

Might be other resistor within the network; incorrect
terminal resistor is used

Much higher than 60

Might be due to damaged/faulty node communication
port

Incorrect wiring connection

[C485+ 1 3
i T L
N;;ie A
-~ X > O
l 485-_ Unconnected
ground

[C485+ | A
Node R | -
-
485 P il vy
[ 485 1 Ny
| Shield foil
) unconnected

Please make sure RS485 communication connection is normal using a multimeter. Then, make sure
the reference ground is corrected connected. If there is not no reference ground, please leave it

unconnected. Same goes for cable shield foil.

Signal interference

|//' \I' 2

Power Supply Cable
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External interference: Magnetic ring can be intertwined within cable 1 and 2 to prevent external
interference.

| /\/ Driver
Powear & blo

1
2 ‘ 1 Mator VW
|

Driver interference: If interference occurs within the driver, please intertwine magnetic rings
on cable 1 and 2. Please loop UVW cables around the magnetic ring for at least 3 rounds.
Do not loop PE wire into the magnetic ring.

8.4.2 Step-by-step problem solving

1: Verify if communication parameters setting are correct (ID not repeated, uniform Baud rate
and data format);

2: If terminal resistor used is correct;

3: If wiring connection is correct;

4: Verify grounding and PE connection;

5: Communication cables should be separated from power cables.

Servo drivers are devices of good anti-interference. However, during installation, interference
still might occur due to wiring and grounding issues. Please refer to the table below if such
problems persist.

Steps Solutions
1 Use shielded wire cable for I/O signals, connect shield foil to PE.
2 Connect motor PE to PE terminals on drivers, connect driver PE to PE

terminals of electrical network.

Ground master device and servo drivers together.

Loop UVW motor power cable around magnetic ring for 2-3 times.
Loop signal cable around magnetic ring for 1-2 times.

Use shielded cable for power cables. Connect shield foil to ground.
Connect a capacitance filter onto DI input. Max capacitance: 0.1 yF

N[O~ |Ww

COM+

0.01pF
DI Driver
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Chapter 9 PR Functions

PR function is a control module in servo driver that controls single axis motion using
PRocedure program. Main single axis motion control functions included homing, path,
position limit and emergency stop. Using PR functions can save the resources on the main
controller.

e |

Motion controller

PLC positioning unit

]

]

]

_ ]
Driver |
Pulse + Direction :
|

]

]

]

1

\J

Previous positioning mation
confrol system

Position limit
Emergency stop
Positioning path no.0

/0 (ADDO-3) - + Positioning mode
I = Positioning path no.0
: MEDBLS Position data

' = Velocity data

' +  Acceleration data
» Deceleration data
» Positioning data

PR Positioning control system

I
|
I
I
]
I
]
I
|
I
I
Positioning mode !
I
]
I
]
I
I
I
I
[
|
I

¢ When using PR function, set parameter P00.01 to 6. In PR
control mode, all positions use 10000 pulses/rev as unit.
e When setting PR parameters via front panel, note that parameter numbers are
displayed in hexadecimal.
Example: P08.15 shown on the panel means "15" is in hex, which equals decimal 21. So
P08.15 on the panel corresponds to P08.21 in the software or manual.
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9.1 PR functions introduction

Function

Description

Homing

Driver seeks origin signal through homing to determine zero point of the
mechanical motion coordination system
1. Homing mode configurable. Can be chosen between position limit signal homing, origin
signal homing and manually set home.
Homing direction configurable.
Specific position can be set after homing completed.
Homing velocity, acceleration and deceleration configurable.
High homing velocity to locate origin and low homing velocity to look for Z-signal.

ey >

JOG

Forward/Reverse JOG through 1/O control. Used for tuning.
1. JOG direction: forward JOG, reverse JOG
2. JOG velocity and acceleration configurable

Position limit

Prevent mechanical damage by limiting the range of motion
1. Positive/Negative position limit input through 1/0
2. Software position limit
3.  Position limit deceleration configurable

Emergency stop

Emergency stop input signal through I/O. To stop any operating motion

Path motion Select path ID through IO (ADDO0-3) , then trigger path motion through enable
IO (CTRG) ; or directly through I/0O combination mode; path motion can be
controlled directly through 485 communication as well

1. Path motion includes positioning, velocity and homing modes.
2. 1/0 trigger includes rising edge, double edges trigger.
3.  Supports continuous positioning.
4. Max. 16 paths.
5. Configurable position, velocity and acceleration/deceleration.
6. Pause time/ timer configurable.
485 PR parameter R/W through 485 communication. Control PR functions such as

communication

homing, JOG, path motion, emergency stop, etc.
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9.2 Control parameters

PR Functions

All PR motion related parameters including trigger, status output, limits, emergency

stop, JOG, homing, etc.

Parameter Label Description 485 Addr.
PR control functions 0X6000
Bit 0: =0, CTRG rising edge trigger
=1, double edges trigger
Bit 1: =1, software position limit valid
P08.00 PR Control =0, software position limit not valid
Bit2: =1, homing upon power on
=0, no homing upon power on
Bit 3: =1, absolute value memory
=0, absolute value with no memory
P08.01 Path count 16 paths 0X6001
P08.02 e . 0X6002
Operation
P08.06 ey are High 16-bit of software positive limit 0X6006
positive limit H
Software Software positive limit (Only able to read low 16-bit 0X6007
P08.07 TR . \ .
positive limit L | using 485 communication)
P08.08 So.ftwa_re. High 16-bit of software negative limit 0X6008
negative limit H
Software Software negative limit (Only able to read low 16- 0X6009
P08.09 . . - C
negative limit L | bit using 485 communication)
Homing method in PR mode
Bit 0: Homing direction
=0: Reverse
=1: Forward
Bit 1: Specific position after homing
=0: No
=1: Yes
Blt2~7:_(|)-|orFr)ungt'moc|i'e o OX600A
P08.10 Homing mode —Us rosition imit homing
=1: Origin homing
=2: Single turn Z homing
=3: Torque homing
=8: Immediate homing
Bit 8: =1: Homing with Z-signal
= 0: Homing without Z-signal
Single turn Z homing is homing method within 1
revolution, has nothing to do with Bit 8 Z-signal.
P08.11 Zero position H | High 16-bit of zero position 0X600B
P08.12 Zero position L Zero posmon' (iny able to read low 16-bit using 0X600C
485 communication)
P08.13 Fome position | iqh 16-bit of home position offset FAB00D
offset H
Home position | Home position offset (Only able to read low 16-bit 0X600E
P08.14 . L
offset L using 485 communication)
P08.15 High ho_mlng Set high homing velocity X
velocity
P08.16 Low hor_nlng Set low homing velocity 0X6010
velocity
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PR Functions

P08.17 Hommg Set homing acceleration 0X6011
acceleration
P08.18 Hommg Set homing deceleration 0X6012
deceleration
P08.19 Hommg tqrque Set homing torque holding time 0X6013
holding time
P08.20 Homing torque | Set homing torque value 0X6014
Homing Set homing overtravel alarm threshold, set to 0 to 0X6015
P08.21 overtravel alarm .
deactivate the alarm
range
Emergency stop 0X6016
P08.22 at limit Set position limit emergency stop deceleration
deceleration
STP emergency 0X6017
P08.23 stop Set STP emergency stop deceleration
deceleration
0: Disable /0 combination trigger mode. Uses |/O 0X601A
CTRG signal edge trigger.
P08.26 I/O combination | 1: Enable I/O combination trigger. Valid when
’ trigger mode HOME-OK signal is valid.
2: Enable I/O combination trigger. HOME-OK
signal not required.
P08.27 Vo °°ﬁ"|‘tZ'r”at'°“ Set 1/0 combination filter time 0X6018
P08.28 S-co ot Display S-code output 0X601C
output value
=0: Reset new command automatically 0X601D
. =0x100: Position limit error during homing
P08.29 PR warning =0x101: Emergency stop. Homing not completed
=0x20x: Position limit error on Path N
P08.39 JOG velocity Set JOG velocity 0X6027
P08.40 JOG Set JOG acceleration 0X6028
acceleration
P08.41 JOG . Set JOG deceleration 0X6029
deceleration
P08.42 CO“?f“a”d High 16- bit of command position A
position H
Command Command position (Only able to read low 16-bit 0X602B
P08.43 . . . -
position L using 485 communication)
P08.44 Motor position H | High 16- bit of motor position 0X602C
P08.45 Motor position L Motor posmop (iny able to read low 16-bit using 0X602D
485 communication)
P08.46 Input Input status 0X602E
P08.47 Output Output status 0X602F
P08.48 0x6030
- S-code setting | Path N S-code output settings ~
P08.63 0x603F
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9.3 PR Motion

9.3.1 Homing

PR Functions

Homing is divided into 5 methods according to home signal: Single turn Z-phase homing,
position limit homing, origin homing, torque homing, manually set home. Position limit

homing, origin homing and torque homing can be with or without Z-signal. Homing can be
triggered upon power on or using I/O after servo enabled.
Homing sequence diagram

Velocity

A

|
|
|
|
! Homing

HOME

Enable homing

\

Homing done

1. HOME: Hc;ming trigger signal. When HOME is valid, homing will be

done according to set homing method.

2. CMD_OK: Command completed signal. Invalid when command is
being carried out, valid when command is done.

3. Please refer to P08.10 to set homing methods and other homing
mode related settings. It is recommended to use EDrive to modify the
control parameters in PR mode.

Label Homing mode Valid mode(s) “
Range 0~ OxFFFF | Unit / Default 0
Byte length | 16bit Attribute R/W 485 address 0X600A

To set homing method in PR mode. It is recommended to modify PR control parameters

using EDrive.
Bit 8 (Z-signal 2-7 (Homing 1 (Specific 0 (Homing
homing) mode) position after direction)
homing)
Description | =1, homing with | =0 Limit homing =1, Yes =1, Forward
Z-signal =1 Origin homing =0, No =0, Reverse
=0, homing =2 Single turn Z
without Z-signal | homing
=3 Torque homing
=8 Immediate
homing
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Position limit, origin and torque homing with Z-signal
1. Negative limit homing

) Start [ | End =P High velocity —>  Low Velocity

Z-signal
Negative limit
NOT

y 3

A: Starts from
NOT = OFF
1= 1

B: Starts from »

NOT = OND l‘é D

1 1
—

Il

2. Positive limit homing
° Start [ | End —» High Velocity — > Low velocity

Z-signal

Positive limit
POT

J _

A: Starts from
POT = OFFI::
I

[

[

|
|
B: Starts from ll i

POT:OND e !{_} D

3. Origin homing — Negative direction
° Start u End =P High velocity — Low velocity

Z—signal

Origin switching
ORG

Negative limit
NOT _I

y

A: Starts from ORG=0OFF
and NOT=OFF [ }

)
v’

L

B: Starts from ORG=ON
and NOT=0FF D

C: Starts from ORG=0FF ‘x

and NOT=0FF D —

|

A 4

[

4. Origin homing — Positive direction
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° Start L End = High velocity —>Low velocity
Z—signal _||_,|_,|_‘|_,|_,|_,|_,|_,|_

Origin switching
ORG

Positive limit
POT _____l——

A:Starts from
ORG=OFF and —%

POT=0FF D é D

B:Starts from
ORG=ON and
POT=0FF

C:Starts from 4 |
ORG=OFF and [] -"L = ]

7 3

Ig

[
(|

POT=0FF

5. Torque hominé — Negative direction

° Start u End —» High Velocity — Low velocity

7-signal

7\
1

6. Torque homing — Positive direction

° Start L] End —» High velocity — Low velocity

7-signal

A 4

[
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Position limit, origin, Z-signal, torque and manual set home (Homing with single condition)

1. Negative limit homing
° Start | | End =P High velocity — Low velocity

Negative limit
NOT

Y 3

A:Starts f
N?)LZFFET A -&

B:Starts from & N\\

NOT=ON | [—— ?

.

2. Positive limit homing

° Start ] End =P [igh velocity —>  Low velocity

Positive limit
POT

-

[
P

>
A:Starts from
POT=0FF[ ] < A

B:Starts f P
arts Irom o

POT=0N D

Y

[

==

3. Origin homing — Negative direction
° Start u End == High velocity —Low velocity

Origin switching li
ORG

Negative limit I—
NOT

A: Starts from /‘l\ \

ORG=OFF and [ |

Il
-

NOT=OFF
B: Starts from ,—é \
ORG-ON and L] — (]
NOT=0FF

C: Starts from ‘\‘
ORG=OFF and D

I I ]
NOT=0FF — 1/ :|

4
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4. Origin homing — Positive direction

° Start L End == High velocity

PR Functions

— Low velocity

Origin switching
ORG

Positive limit

POT

A 4

 —

A: Starts from
(==

ORG=OFF and
POT=0FF
I I

 —

B: Starts from E
[

 —

ORG=ON and
POT=0FF
C: Starts from — f
ORG=OFF and |[] |
POT=0FF \E

5. Torque homing — Negative direction

L Start u End —> Low velocity

A

| |
—

(-

6. Torque homing — Positive direction

—> Low velocity

° Start [ | End

L1
1IN
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9.3.2 Position limit and emergency stop

For safety concerns, PR mode is designed to trigger emergency stop when position limit or
emergency stop signal is valid. Please refer to the sequence diagram below.

b

Velocity

Deceleration

| Emergency
stop / Position
limit valid

PL/NL/ STP

Stop

9.3.3 JOG

JOG is used to make tuning more convenient. Please refer to the sequence diagram below
for motion profile during JOG

Velocit
JOG velocity

PJOG/NJOG valid

PJOG/NJOG |

Stop
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9.3.4 Path motion

PR Functions

Path motion: Segmented, continuous, interrupted. Path positioning: Position, velocity,

homing.

PR path is to a total of 16 paths. Every path can be set with motion type, positioning mode,
velocity, acceleration, deceleration and pause time independently.

Parameter Label Description 485 addr.
Attribute of PR path is determined by its mode. 0X6200
Bit 0-3: type : 0: null
1: Positioning
2: Velocity
3: Homing
4: Emergency stop
Indicates using P/V/H/S
Bit 4: 0: Can be Interrupted
1: Can’t be Interrupted, indicates
using!
oLl PRmode | it 5. OVLP: 0: No overlap, indicates with SJ
1: Overlap, indicated with CJ
Bit 6-7: 0: absolute
1: relative command
2: relative motor
Corresponding to ABS/INC/REL
Bit8-13: 0-15: Jump to corresponding path
Indicates using SJOx or CJOx
Bit 14: JUMP: 0: No Jump, indicates with END
1: Jump. Jump to SJ or CJ
P09.01 PR position H | High 16-bit of PR path position 0X6201
P09.02 PR position L | PR position (Only able to read low 16-bit using 0X6202
485 communication)
P09.03 Velocity Velocity, rpm 0X6203
P09.04 Acceleration Unit ms/1000rpm 0X6204
time
P09.05 Deceleration | Unit ms/1000rpm 0X6205
time
P09.06 Pause time Pause time after command completed 0X6206
P09.07 Special Mapped to P08.02 0X6207
parameter
P09.08 ~ 8 parameters for each path. Please refer to Class 9
P09.127 parameter in Chapter 5
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Path motion

Segmented trigger

CTRG rising edge/double edges trigger (P08.00) a segmented motion. Please refer to the
sequence diagram below with rising edge trigger of path 5.

| Pause time

Velocity : / \ + 9
5
| |

|
|
|
¥ -
| |
| |
|
CTRG I Enable !
l L)
| |
i |
ADD 0-3 5 | >< X !
i : Continuous

path completed

[}
Multi-path interrupted motion
In multi-path motion, path motion that is triggered later will interrupt path motion that has
already started. Please refer to the sequence diagram below

A Give up current path
motion after interruption
(INS), maintain current
velocity and directly

continue with PR2 PR2

INS Valid

Uncompleted

|
|
1
|
PR1 |
|
|
|

CTRG + ADD 2

Path. i | e

trfg%zer .
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Non-overlap continuous motion
Path motion continues by another, no trigger needed for the next one to start.

Non-overlap
continuous PR

Stop

peray 1l
| |

Path: | PR1 PR2 |

INP :—| OFF |_

Overlapping continuous motion
Path motion starts immediate after the previous path motion is completed without
deceleration or trigger in between.

After reaching target
position POS1 of PR1,
maintain velocity and

switch to PR2 PR2

Overlapping
continuous

Path: PR1 PR2

INP : e
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9.4 PR Control
9.4.1 PR module in EDrive

PR Functions

Using Pr-Motion function in EDrive 2, PR parameters can be set including trigger settings,
software position limit, JOG, homing, emergency stop, etc. Manual triggering of homing, path
motion or emergency stop can also be triggered on this interface.

Control Parameters IPalh Paramekers| Manual| Parameter L'rstl Online Path Loop |

Control Config
CTRG P08.00
0 Homing after power

© Rising edge trigger —on

[} Absolute data memory

~ Rising/falling edge

*~ trigger [Jrigger

Homing Config

P08.10 Homing mode

—Moves to specified location after

Homing Homing Method
Direction( Nega
tive)
() Homing ‘' Homing(Pulse)
~ Direction(Positi
ve) (") z-signal Homing

0: Limit Switch Homing v

P08.14

[] Software Limit Post P08.12 Zero position (pluse) (]
P08.07 Positive software limit (pluse) 0 P0B.15 High speed Homing (rpm) 200
P08.16 Low speed Homing (rpm
P08.09 Negative software limit (pluse) 0 e 9 (rpm) =
P08.17 Homing acceleration (ms/Krpm) 100
P08.18 Homing deceleration (ms/Krpm) 100
E-stop Config
P08.22 Limit emergency stop 10
P08.23 STOP emergency stop 50
Most of PR control related parameters can be set on this page.
Control Farsmaters - Path Paramelers | Manual | Farametar List | Onine Fath Loop |

Path ID Positioning Position{P)  Velodby{rpm)  Accelerstion(ms... Deceleration{m... Pause Time{... S5-C..

0 00D02H:_V,ABSEND O -10 100 100 0 0x0)

1 O0DOTH: _ P ABS END -1000000 60 100 100 0 0x0

] 00001H:_P.ABSEND 0O 60 100 100 0 0x0

3 00000H:_END i 60 100 100 i ]

4 00000H:_END 0 60 100 100 0 0x0

5 00000H:_END 0 &0 100 100 0 0x0

6 ODOOOH: _END 0 60 100 100 0 0x0

7 DODO0H:_END 0 60 100 100 0 0

8 00000H:_END i 60 100 100 0 0x0)

9 00000H:_END 0 60 100 100 0 0x0

10 00DDOH:_END 0 60 100 100 i 00

1 00D00H:_END 0 60 100 100 0 00

12 00DOOH:_,END 0 60 100 100 0 )

13 DODO0H: _ END 0 60 100 100 0 Ox)

14 00000H:_END i 60 100 100 i 0x0

15 O0000H:_END 0 60 100 100 0 0x0

Syenibod deserption of  IterTupt fumction Postten type Alenite ralatve Jump Function
positining mode: [+ mberrupt) - {P: Position mods) [485: aésoiuts command) {51: Positiceing mg]
{12 Mo Inberrupt) (V1 Valooy moda) {THC: Rslztve command] (0 Contimuous jump)

(HOME: Homing mode]
(CAP: Ralann reforence)

(REL: Ralnthvg to g miotor)
(CAR: Ratathen refarence)

(EMD: Stop)

All class 9 parameters for 0-15 paths can be found here once connected to a servo driver

that supports PR mode.
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100

100

Homing

Manual Homing

Control Parameters | Path F Manual | Pa List | Online Path Loop |
Motion Operation
P09.00 PRO mode SPEED:2 ~  P09.04 PRO acceleration
F09.02 PRO position (pluse) 0 FP09.05 PRO deceleration
P09.03 PRO speed (rpm) -10 P09.06 PRO pause time (ms) 0
Homing
P08.43 Command location o
F08.45 Mator position (pulse) 0 Refresh
PO8.46 Input 1D 0000
P08.47 Output 1D 0x000 [ Austo Rafresh
Trigger Pr-Mode
o 1 2 3 4
9 10 11 12
Cantrol Parweine | Fafh Frrometrs| Massl Fararmater Lt | s Path Lo
umber Label Value Me Max  Defmit  Unt  Remarks
PO 00 PR Controd Sattings ) el FFFF i} Set in the control parameters page
POBO!  Womber of gails 15 616 15 Hone
PR Control Cperation 0 &b BFF Oxd None
Ltk Reserved o 4] 65515 L] - None
PO Reserved o a 65535 a Mane
PO Resinved o a el 0 Hane
P06 Reserved o . e 0 phse  None
POBAOT  Posthe soltware il D T N4M- 0 phse  Hone
P08 Reserved e ff_ BP0 phse None
s egative softwars Smit o A4 4M. 0 plase None
POE.10 Haomisg mode (] [ - Sat In the control parameters page
PG4T Reserved 0 27 WWE 0 phase None
PURIZ  Zero posilion 0 24 24T 0 phse  None
PORLIY Reserved o -3 nwr o0 phse Nene
PB4 Homing stop posttion o -3 24T 0 phse  None
POB.AS High spead Homing o 1 B M P Mane
PO8.16 Low speed Homing 50 1 GODG 0 pm None
FOSIT  Homing sccelerstion 10 1 WIE 10 e None
PELIS Haming decelerabion 100 1 1M 100 myfkrpm Hone
[ BL] Torque Homing Eme. 100 a 65515 100 ms None
POB20 Torgue Homing s 500 a [LEEE ) = Mo Stap is a parcentage of the set current
PBZ Homing overtravel ) CI Ui None
POBZ2  Limil emergency stap A, 50 1w m msfape None
POREI  STOP emergency stopd.. 50 1 we msfipm Mane
O34 Encoder memory vlue H 0 a 1 a - Heoe
L] Encoder memory value L. -4, 44 @ Hone
POE.26 10 combination trigger ... 0 Q B5535 a None
POBZT 10 combination fitering 5 0w s ms None
POE2E S tode curent oulput v Dl ) BAFF O - None
PN PR Waming o) Gl BFE. O None
Reierved 65535 a - Nona

Start

Emergency Stop

PR Functions

Manual control of
servo driver in PR
mode can be done in
this page.

All PR mode and
control parameters
can be found on this
list for convenience
of tuning

Contral Parameters | Fath Parameters | Manual | Parameter List Online Fath Loop

Loop triggering
PO8.43 Command

56595

55095

Current path

F08.45 Motor position

Current loop count

Outer loop count 1

Emergency stop

Fath Fath loop count  Intenval{ms) Jump interval{ms)
|a 1 100 100
| 1 1 100 1o

| Right click the list to a...
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9.4.2 Physical I/O

Path motion, feedback status, etc. can be triggered through I/O in PR mode. Please refer to
the table below for I/O assignments in PR mode.

PR Functions

Input Output
Label Signal Value Label Signal Value
NO | NC NO | NC
Command trigger CTRG 20h | AOh Command completed CMD_OK | 20h | AOh
Homing HOME | 21h | A1h Path completed PR_OK 21h | A1h
Forced emergency stop STP 22h | A2h Homing completed HOME_OK | 22h | A2h
Positive JOG PJOG 23h | A3h S-code 0 SDO 23h | A3h
Negative JOG NJOG 24h | Adh S-code 1 SD1 24h | Adh
Positive position limit PL 25h | A5h S-code 2 SD2 25h | A5h
Negative position limit NL 26h | A6h S-code 3 SD3 26h | A6h
Origin ORG 27h | A7h S-code 4 SD4 27h | A7h
Path address 0 ADDO 28h | A8h S-code 5 SD5 28h | A8h
Path address 1 ADD1 29h | A9h S-code 6 SD6 29h | A%h
Path address 2 ADD2 2ah | Aah PR warning PRWAR 2Ah | AAh
Path address 3 ADD3 2bh | Abh
Torque switching TC-SEL | 09h | 89h
S-code
S-code (Status code) is the S-code of currently operating PR positioning data.
Every PR path has a S-code setting.
S-code Sx.H Sx.L
Bit 15 8-14 7 0-6
Description | S-code valid when completed. S-code upon S-code valid S-code upon
0: Invalid, retain previous value | completion upon activation | activation
1: Valid 0: Invalid
1: Valid
| | | |
PR1 \ | Pausd I/ pro \ |
I | | |
l -
| : | |t
Trigge | ’—| :
|
S-code| SI.L BEXENEn
Valid upon enabling and completion of S1 and S2
| SI. L | s2.n |
Valid when S1 enabled and S2 completed
S-code bit | bit0/8 bit1/9 bit2/10 bit3/11 bit4/12 bit5/13 Bit6/14
SDx SDO SD1 SD2 SD3 SD4 SD5 SD6

318




E-DHASxxP Series AC Servo driver — Pulse Type PR Functions

I/O trigger

Path motion trigger: Edge trigger/combination trigger(P08.26). Edge trigger is triggering path
combination motion using 1/0O. I/O combination trigger uses electrical level as trigger rather
than signal edge. No valid motion for path 0 and I/O combination triggers motion once after
I/O filter when converted to non-zero paths.

10 Filter time
|
A /
ly \
PR i !/ PR2 i | / PR3
! X X -
! 1 ! | ! t
| |
! !
path /0| 0x01 loxo0| o2 | ox03 |
combination

**Path combination 0 is invalid because I/O combination x>0->x can be triggered for multiple
times when using incremental position.

*In I/O combination trigger mode 2, path motion will be triggered upon servo driver power on
if I/O combination not set to 0. Please be careful.

Label I/O combination trigger mode Valid mode(s) “
Range 0 ~ 65535 Unit / Default 0
Byte length | 16bit Attribute | R/'W 485 address 0X601A
Value | Description
[0] | Disable I/O combination trigger mode. Uses I/O CTRG signal
edge trigger.
1 Enable 1/0O combination trigger. Valid when HOME-OK signal
is valid.
2 Enable 1/0O combination trigger. HOME-OK signal not
required.

10 combination trigger select path using ADDO~ADD3. Trigger mode is set in P08.26.

ADD3 | ADD2 ADD1 ADDO Path selection
OFF OFF OFF OFF Path 0 (Non-action)
OFF OFF OFF ON Path1

OFF OFF ON OFF Path2

OFF OFF ON ON Path3

OFF ON OFF OFF Path4

OFF ON OFF ON Path5

OFF ON ON OFF Path6

OFF ON ON ON Path7

ON OFF OFF OFF Path8

ON OFF OFF ON Path9

ON OFF ON OFF Path10

ON OFF ON ON Path11

ON ON OFF OFF Path12

ON ON OFF ON Path13

ON ON ON OFF Path14

ON ON ON ON Path15
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9.4.3 485 communication

485 communication can be used to achieve the same functions as with 1/0, modifying PR
related parameters and trigger path motions. Through this communication protocol,
controlling multiple axes can be realized, saving wiring works with flexibility in the system.
485 communication includes 2 kinds of mode: Fixed trigger and immediate trigger.

485 communication parameters

Parameter Label Description
P05.29 Communication | 485 communication mode data
mode Value Bit Checksum Stop
0 8 Even 2
1 8 Odd 2
2 8 Even 1
3 8 Odd 1
4 8 Null 1
[5] 8 Null 2
P05.30 Baud rate To set communication speed of RS485 communication
Value | Baud rate | Value Baud rate
0 2400bps [4] 38400bps
1 4800bps 5 57600bps
2 9600bps 6 115200bps
3 19200bps
P05.31 ID Modbus slave ID address
P08.02 PR trigger Attribute | Index Description
Write 0x01P N path positioning
Write 0x020 Reset
Write 0x021 Manually set currently position as 0 (Origin)
Write 0x040 Emergency stop
Read 0x000P Positioning completed. Ready to receive new data
Read 0x01P,
0x020, Yet to respond to command
0x040
Read 0x10P Path motion undergoing
Read 0x200 Command completed. Waiting for positioning

PR mode communication address:

Class 8 parameters: 0x6000+(Param-ID-800). For example, P08.06: 0x6000+(806-800)
=0x6006

Class 9 parameters: 0x6200+(Param-ID-900). For example, P09.06: 0x6200+(906-900)
=0x6206
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9.4.4 Path trigger

Fixed trigger

Fixed triggering method is to set all 16 paths homing and other settings, then through P08.02
(trigger register to replace CTRG and HOME) to enable path. Recommended for simple
applications with fixed motions.

Steps:
1. Set homing and path attributes using EDrive. Power on
driver for parameters to be valid.
2. Write corresponding command into 0x6002(P08.02) to
realize required motions.

Attribute | Index Description
Write 0x01P N path positioning
Write 0x020 Reset
Write 0x021 Manually set currently position as 0 (Origin)
Write 0x040 Emergency stop
Read 0x000P Positioning completed. Ready to receive new data
Read 0x01P,
0x020, Yet to respond to command
0x040
Read 0x10P Path motion undergoing
Read 0x200 Command completed. Waiting for positioning

Immediate trigger
Immediate trigger is more flexible while fixed triggering is restricted by 16 paths position.
Path motion is triggered immediately once path is written. Motions such as position, velocity
or homing are realized through data frame.
This triggering method uses PRO with 8 data from which P09.07 mapped into P08.02. When
0x10 is written into P08.02, it will trigger PRO motion immediately.
Steps:

1. Set homing and path attributes using EDrive. (Homing parameters

must be set) Power on driver for parameters to be valid.
2. Control specific path using P08.02.
3. Realize path motion by writing into P09.00 — P09.07 with P09.07 =

0x10
Master device request frame byte data
No. Data Description Value
1 ID Slave ID 1~127
2 FC Function code 0x10
3 ADDR Address 0x62
4 ADDR Address 0x00
5~6 NUM1 Data count (Word) 0x0008
7 NUM2 Data count (Byte) 0x10
8-9 P09.00 Mode XXXX
10-11 P09.01 Position high bit XXXX
12-13 P09.02 Position low bit XXXX
14-15 P09.03 Velocity XXXX
16-17 P09.04 Acceleration XXXX
18-19 P09.05 Deceleration XXXX
20-21 P09.06 Delay time XXXX
22-23 P09.07 Trigger control 0x0010
24 CRC Checksum Lo
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| 25 | | Checksum Hi

Slave response frame byte data

No. Data Description Value

1 ID Slave ID 1~127

2 FC Function code 0x10

3 ADDR Address 0x62

4 ADDR Address 0x00

5 NUM Data count (Word) 0x08

6 CRC Checksum Lo OxXX

7 Checksum Hi 0OxXX

[ ]

9.5 PR motion

9.5.1 Trigger using physical 1/0

1. Set up servo driver parameter such as P00.01 = 6. Required PR I/Os are set in P04.00-
P04.15

2. Set up PR control parameters such as trigger, homing, emergency stop, velocity, etc. as
shown below

3. Set PR path parameter such as motion type, S-code, etc. as shown below. The interface
is divided into 3 parts:

Function buttons

Conred Faramatars  Fath Farameters | Manusl | Faramater List | Dnine Fath Leap |

[Path ID Positioning Position(P)  Velodty(rpm)  Acceleration{ms... Deceleration{m... Pause Time{... 5C..
o 0000ZH:_V,ABSEND 0 -10 100 100 0 o)
1 00001H:_P,ABSEND  -1000000 60 100 100 0 o0 Path parameters
2 00001H:_PABSEND O B0 100 100 0 o0 X
3 00000H:_END 0 60 100 100 0 o0 setti ngs
1 00000H: _END 0 60 100 100 0 oxt)
5 00000H:_END 0 &0 100 100 (] ]
3 00000H:_END 0 60 100 100 [ ]
7 00000H:_ENDY 0 &0 100 100 0 0x0
s 00000H: _END 0 &0 100 100 ] o)
o 00000H: _END 0 60 100 100 [] ]
10 00000H: _END 0 ] 100 100 0 ]
1 00000H: _END 0 60 100 100 0 0x0)
12 00000H:_END 0 60 100 100 0 ]
13 00000H: _END 0 60 100 100 0 ]
14 00000H: _END 0 60 100 100 0 o0
15 00000H: _END 0 60 100 100 0 ot)
Positioning Mode settings guide
Symibel dascription of Intmrrupt functon Absolute/ralatve Jump Funchion
Postisning mode! Lt mberrupt) (ABS: absohnte command) {5 Fositioning pumg]
{1+ o Interrust) {INC: Relative command] {1; Contirvsous jump}
(MOME: Homing made] (REL: Relative b the mator) (END: Stop]
(CAP; Ralptwe referance) (CAP; Rusatve rufarnca)

Function buttons: Upload, download parameters to/from drives, save parameter, backup
and reset to factory default.

& &) O

Read from PC Save to PC Read from drive  Save Pr para to drive Initialisation
Parameters: Set PR path related parameters here
Descriptions: Short explanation on each PR path motion types
Remember to upload parameters to drive and save to drive after parameters setup.
4. Set up homing, trigger, 1/0 in PR mode as shown below:
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**Please select required path when using edge trigger. Make sure the corresponding path is
chosen in I/O path selection

*Please set up I/0O combination filter time when using I/O combination trigger. Make sure 1/O
signal filter time covers the change in signal level.

& & O

Read from PC Save to PC Read from drive Sawve Pr para to drive  Initialisation
Control Par L 3] Path Par ters Manual | Parameter List | Online Path Loop |
[Tonen Operanon
P09.00 PRO mode SPEED:2 ~  P09.04 PRO acceleration 100
P09.02 PRO position (pluse) 0 P09.05 PRO deceleration _100 _ Start
P09.03 PRO speed (rpm) -10 P09.06 PRO pause time (ms) 0
Homing

P08.43 Command location

Homing
P08.45 Motor position (pulse) Refresh
Emergency Stop
P08.46 Input IO Ox0000
Manual Homing

P08.47 Output I0 0x0000 [ Auto Refresh

Trigger Pr-Mode

This page is divided into 3 parts:

Motion Operation: To set up parameters for Path 0. Click on “Start” and parameters will be
automatically uploaded to driver

Homing: I/O and position display; Homing and emergency stop button

Trigger Pr-Mode: To trigger operation of any of the 16 PR paths.
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9.5.2 Control using 485 communication

485 communication data frame format

Byte(x) 0 1 2 3 4 5 6 7
Definition | ID Function | Addr. Addr. Data Data CRC CRC
code High Low High 8- | Low checksum | checksum
8-bit 8-bit bit 8-bit Low 8-bit High 8-bit

Please refer to Modbus communication in Chapter 7 to use Word function code writing. The
request and respond frame data format is similar.
1. Set PRO to travel to absolute position = 200000 (10000
pulse/rev)

No. | 485 communication data frame Description

1 01 06 62 00 00 01 57 B2 Set PRO mode as absolute position

2 0106 6201000387 B3 Set PRO position high bit

3 0106 62 020D 40 32 D2 Set PRO position low bit

4 0106 62 03 02 58 66 E8 Set PRO velocity

5 01 06 62 04 00 32 56 66 Set PRO acceleration

6 01 06 62 05 00 32 07 A6 Set PRO deceleration

7 01 06 60 02 00 10 37 C6 Trigger PRO motion

8 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required
2. Set PRO to travel relative distance = 10000 (10000 pulse/rev)

No. | 485 communication data frame Description

1 01 06 62 00 00 41 56 42 Set PRO mode as relative position

2 01066201 0000C7B2 Set PRO position high bit

3 0106 62 02 27 10 2D 8E Set PRO position low bit

4 01 06 62 03 02 58 66 E8 Set PRO velocity

5 01 06 62 04 00 32 56 66 Set PRO acceleration

6 01 06 62 05 00 32 07 A6 Set PRO deceleration

7 01 06 60 02 00 10 37 C6 Trigger PRO motion

8 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required

3. Set PRO as velocity mode with velocity = 600rpm

No. | 485 communication data frame Description

1 010662 00000217 B3 Set PRO as velocity mode

2 0106 62 03 02 58 66 E8 Set PRO velocity

3 01 06 62 04 00 32 56 66 Set PRO acceleration

4 01 06 62 0500 32 07 A6 Set PRO deceleration

5 01 06 60 02 00 10 37 C6 Trigger PRO motion

6 0106 60 02 0040 37 FA Send Emergency stop datagram when required
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PR Functions

4. Set PR1 to travel to absolute position = 200000 (10000 pulse/rev)

No. | 485 communication data frame Description

1 0106 6208 0001D670 Set PR1 mode

2 0106 62 09 FF FC 07 C1 Set PR1 position high bit

3 0106 62 OA F2 CO F3 40 Set PR1 position low bit

4 0106 62 0B 02 58 E7 2A Set PR1 velocity

5 01 06 62 0C 00 32 D7 A4 Set PR1 acceleration

6 01 06 62 0D 00 32 86 64 Set PR1 deceleration

7 01 06 60 02 00 11 F6 06 Trigger PR1 motion

8 0106 60 02 0040 37 FA Send Emergency stop datagram when required
5. Set PR1 as velocity mode with velocity = 300rpm

No. | 485 communication data frame Description

1 0106 62 08 00 02 96 71 Set PR1 as velocity mode

2 0106 62 0B 01 2C E7 FD Set PR1 velocity

3 0106 60 0200 11 F6 06 Set PR1 acceleration

4 0106 62 0C 00 32 D7 A4 Set PR1 deceleration

5 01 06 62 0D 00 32 86 64 Trigger PR1 motion

6 0106 60 02 00 40 37 FA Send Emergency stop datagram when required
6. Homing

No. | 485 communication data frame Description

1 0106 60 OA 00 00 B7 C8 Set homing method

2 01 06 60 OF 00 64 A6 22 Set high homing velocity

3 010660 10 00 1E 16 07 Set low homing velocity

4 01 06 60 02 00 20 37 D2 Trigger homing

5 01 06 60 02 00 40 37 FA Send Emergency stop datagram when required
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Timing Chart

Chapter 10 Timing Chart

10.1 Servo enabled

Power on sequence diagram

ON
Control
circuit OFF
(L1C. L20C)
Usual action
Init
CPU Reset
ON
Main power
sy OFF
(R, S, T)
Ready
Servo ready
S-RDY Not Ready i
Input coupler ON
Servo enabled
SRV=ON Input coupler OFF
Dynamic Activated
e Deactivated
Enabled
Servo status
SRV-ST Disabled *2
Power ON
Motor
Power on Power OFF
Brake OFF
External brake
deactivated Brake ON
BRK-OFF
Command
Position
velocity, torque Ng command
command

Please enter servo status, position, velocity, torque command as sequence diagram above.
*1. S-RDY signal is given after CPU initialization and main power supply powered on.

yet.
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10.2 Servo stop

Timing Chart

Servo stopping are of 3 different methods: Servo braking method, free stopping method,
dynamic braking method.

Stopping
method

Description

Details

Servo braking

Servo driver delivers braking
torque in opposite direction

Quick stopping but mechanical
impact might exist

Free stopping

Motor power cut off. Free to
move until velocity = 0. Affected
inertia, friction and other factors

Smooth deceleration, low
mechanical impact but slow

stopping

Dynamic
braking

Brake activated when in motion

Quick stopping but mechanical
impact might exist

Stopping status

Status after stopped

Free running

Motor is powered off, rotor is free to rotate

Dynamic braking

Motor is powered off, rotor is not free to rotate

Holding brake
stopping

Motor axis is locked, cannot rotate freely
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Motor stopping (Servo disabled) - Sequence Diagram
e Servo braking method. Status after stopping: Dynamic braking (P05.06 = 1)

Servo enabled
SRV-ON

Dynamic
brake

Servo status
SRV-ST

Motor power

Holding brake
status
BRK

Motor
rotation

[nput coupler

Input coupler
ON

Timing Chart

[nput coupler
OFF

OFF
Activated Deactivated *1 Activated
|
|
|
|
Disabled %) Enab led I Disabled
|
|
|
|
|
Power OFF Power ON Power OFF
|
|
|
Brake OFF Brake ON
BRK_OFF BRK_ON Brake OFF
BRK—OFF

Free stopping method. Status after stopping: Dynamic braking (P05.06 = 1)
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Serz;“ﬁ:;fled Input coupler Input coupler Input coupler
OFF ON OFF
Dynamic . . .
B Activated Deactivated *1 | Activated
rake

|
|
|
|
. |
Enab led ;
Servo status B pled  *2 nabte |Disabled
SRV-ST :
| |
I |
| |
|
|
Motor power Power OFF Power ON : Power OFF
| i
| |
I |
| |
|
. Brake ON Brake OFF Brake ON
Holding brake '
BRK-OFF = _
status BRK-ON : BRK-0OFF
BRK |
| |
| |
|
|
Motor : *3 |
rotation | |
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Timing Chart

e Dynamic braking method. Status after stopping: Dynamic braking (P05.06 = 2)

Servo enabled
SRV-ON

Dynamic
brake

Servo status
SRV-ST

Motor power

Holding brake
status
BRK

Motor
rotation

330

Input coupler

Input coupler

Input coupler

OFF ON OFF
|
|
Activated Deactivated 1*¥1 Activated
|
|
||
|1
|
|
Disabled %2 Enab led : Disabled
|
|1
||
||
|
|
Power OFF Power ON : Power OFF
|
|
|1
||
|
Brake ON Brake OFF | Brake ON
BRK-OFF BRK-ON | BRK-OFF
|
|
|
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e Servo stopping method. Status after stopping: Free running (P05.06 = 3)

Servo enabled Input coupler
SRV-ON Input coupler ON Input coupler
OFF OFF
Ve @ Activated Deactivated
brake I *1
!
|
|
|
|
|
i Enabled .
Servo status Disabled  *2 nable : Disabled
SRV-ST -
i
Ly
|
|
|
Motor power Power OFF Fower ON : Power OFF
|
i
|
| |
Holding brake status Brake ON Brake OFF | Brake ON
BRK BRK-OFF BRK-ON I BRK—-OFF
|
|
¥
L
|
Motor *3: |
rotation | I
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Timing Chart

¢ Free stopping method. Status after stopping: Free running (P05.06 = 4)

Servo enabled
SRV-ON

Dynamic
brake

Servo status
SRV-ST

Motor power

Holding brake
status
BRK

Motor
rotation
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Input coupler

Input coupler

Input coupler

OFF ON OFF
Activated Deactivated :*1
|
T
|
|
|
|
Disabled %2 Enabled : Disabled
|
|
l [
[ [
I [
|
Power OFF Power ON : Power OFF
|
I
[ [
[ [
|
| |
Brake ON Brake OFF | Brake ON
BRK-OFF BRK—ON | BRK-OFF
|
|
|
|

*3
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e Dynamic braking method. Status after stopping: Free running (P05.06 = 5)

ServSORve_noaNbIed Input coupler Input coupler Input coupler
OFF ON OFF
Activated
Dynami o Activated Deactivated *1Deactivated
brake
[
Il
I
|
i Enabled I
Servo status irpled  *2 nabte : Disabled
SRV-ST I
I
Il
Il
I
|
Motor power Power OFF Power ON : Power OFF
|
|
I
Il
I
T
Holding brake status Brake ON Brake OFF [ Brake ON
BRK BRK-OFF BRK-ON | BRK-OFF
I
I
Il
Il
|
Motor *3: :
rotation |
_>It<_

*1. Status after stopping is as defined in P05.06.

*2. SRV-ST signal is received when servo driver is enabled. Command input is not allowed
yet.

*3. Servo stopping method is as defined in P05.06; braking torque in opposite direction to
decelerate the motor is as defined in P05.11. Deceleration time t is determined by whichever
comes first between time set in P06.14 and time needed for motor to drop below velocity set
in P04.39. After deceleration time t, dynamic braking will be off and holding brake signal will
be set to OFF (Holding brake is activated. Although BRK-OFF signal is valid, actual
activation of holding brake is dependent on whether the motor comes with holding brake).

4. BRK-ON signal doesn’t indicate the activation of holding brake but the validation of the

signal. Holding brake is not applied when BRK-ON signal is valid. Same idea goes for BRK-
OFF signal.
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Stopping when alarm occurs — Sequence Diagram

e Servo braking method. Status after stopping: Dynamic braking

Error
Error
occurrence Normal
Servo status Enab led i
SRV-ST Disabled
| .
| Activated
|
. I *1
Dynamic brake Deactivated!
T
I
[
Motor power i
Power ON | Power OFF
|
[
I
|
Servo ready Ready '
S-RDY : Not Ready
I
I
||
|
Servo Alarm No Alarm |
ALM | Alarm
I
|
I
Holding brake ;
status Brake OFF : Brake ON
BRK BRK-ON BRK—OFF
|
[
[
||
Motor k2|
rotational I\ |
. I\
velocity |t
—pl | €—
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e Free stopping method. Status after stopping: Dynamic braking

Error
Alarm
occurrence Normal
Servo status
SRV-ST Enabled Disabled
|
| Activated
|
Dynamic | *1
brake Deactivated|
1
| |
| |
Motor power Power :
ON | Power OFF
| |
| |
Servo Ready :
S-RDY Ready | Not Ready
|
| |
| |
Servo Alarm l
ALM No Alarm I Alarm
|
| i
| |
Holding brake :
status Brake OFF | Brake ON
BRK BRK-ON : BRK-OFF
|
| |
Motor | I
rotational N*2 |
velocity : :
| |
—p —
t
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Timing Chart

¢ Dynamic braking method. Status after stopping: Dynamic braking

Alarm
occurrence

Servo status
SRV-ST

Dynamic
brake

Motor power

Status ready
S—RDY

Servo Alarm
ALM

Holding brake
status
BRK

Motor
rotational
velocity
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Error
Normal
Enabled Disabled
|
I Activated
T
[
Deactivated |
—— |
| |
| |
|
|
Power ON I Power OFF
|
| |
| |
|
|
Ready : Not Ready
| |
| |
|
|
No Alarm : Alarm
|
| |
| |
| |
Brake OFF : Brake ON
BRK-ON BRK—OFF
|
|
|
|
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e Servo braking method. Status after stopping: Free running

Error
Alarm
occurrence Normal
Servo status
g Enab led Disabled
|
|
|
Dynamic |
brake Deactivated]
L1
[
Motor power Power :
ON I Power OFF
|
[
|
Servo ready :
—RDY
> eEehy : Not Ready
|
| |
Servo alarm | :
ALM No Alarm |
I Alarm
l
[
[
|
Holding brake :
status Brake OFF Brake ON
BRK BRK—ON : BRK—-OFF
|
[
[
Moyor -*2|
rotational | :
velocity : |
|0
—ﬂb.t:<——
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e Free stopping method. Status after stopping: Free running

Error
Alarm
occurrence Normal
Servo status
SRV-ST Enab led Disabled
|
|
|
Dynamic |
brake Deactivated,| |*1
I |
I |
Motor power :
ier ON [ Power OFF
]
I |
I |
|
Servo ready I
S-RDY Ready | Not Ready
I |
I |
I |
|
Servo alarm
|
ALM No Alarm | (-
]
I |
I |
I |
Holding brake :
status Brake OFF | Brake ON
BRK BRK-ON BRK—-OFF
|
|
I |
Motor |
rotational N %2 :
velocity : |
I [
—> ¢ '«
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e Dynamic braking. Status after stopping: Free running

Error
Error
occurrence  Normal
Ser;gvfgaTt“s Enabled Disabled
| .
| Activated
Dynamic
brake Deactivated *1 Deactivated
| |
| |
Motor power :
Power ON | Power OFF
| |
| |
Servo Ready :
S-RDY Ready I Not Ready
|
| |
| |
|
|
Servo Alarm No Alarm |
ALM | Alarm
| |
| |
| |
Holding brake
status Brake OFF : Brake ON
BRK BRK-ON | BRK-OFF
|
|
Motor |
rotational
velocity

*1. Status after stopping is as defined in P05.10.

*2. Servo stopping method is as defined in P05.10. Deceleration time t is determined by
whichever comes first between time set in P06.14 and time needed for motor to drop below
velocity set in P04.39. After deceleration time t, dynamic braking will be off and holding
brake signal will be set to OFF (Holding brake is activated. Although BRK-OFF signal is valid,
actual activation of holding brake is dependent on whether the motor comes with holding
brake).

3. BRK-ON signal doesn’t indicate the activation of holding brake but the invalidation of the

signal. Holding brake is not applied when BRK-ON signal is valid. Same idea goes for BRK-
OFF signal.
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Alarm clearing - Sequence diagram
Input coupler ON

Alarm
clearing

Input coupler OFF
A-CLR

Dynamic
brake Activated

Deactivated

Servo *
status Disabled 1 Enab led
SRV-ST

Power ON

Mot
Ry Power OFF

Brake OFF
External

brake
deactivation Brake ON
BRK-OFF

Servo

ready Not Ready Ready
S—-RDY

No Alarm
Servo

alarm
ALM

Alarm

Position
Velocity
Torque Command

Command

No command

*1.SRV-ST signal is received when servo driver is enabled. Command input is not allowed
yet

*2. BRK-OFF signal doesn’t indicate the deactivation of holding brake but the invalidation of
the signal. Holding brake is applied when BRK-OFF signal is invalid.
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Chapter 11 Warning and Alarm

11.1 Servo driver warning

When warning occurs, driver will set protective function but motor won’t stop moving. Error
code will be displayed on the front panel.

Example of warning code:
Others

Chr 203 I PO T
-I-— Bit 1: Sub-code

Bit 2: Main code

Warning
Code Content
Main | Code
1 Overload warning
2 Regeneration energy overload warning(85% of the regeneration threshold)
3 Absolute encoder battery voltage low (<3.1V). Valid when Pr0.15 is set to 1.
4 Change the parameter to a non-real time valid warning
7 Low temperature warning ( < 20°C)
8 Positive limit switch valid. POT blinking on front panel
A0 9 Negative limit switch valid. NOT blinking on front panel
A Positive and negative limit switch valid. PNOT blinking on front panel
B Current position is beyond software positive limit. SPOT blinking on front panel
C Current position is beyond software negative limit. NPOT blinking on front panel
D Current position is beyond software negative, positive limit. SPNOT blinking on
front panel
E Parameters reset to factory default. Restart needed
15 | Communication fault when gantry is disabled
16 Gantry axis fault, other axis warning Ar16
17 | Gantry axis emergency stop signal active, other axis warning Ar17
Ar 18 Gantry axis limit active, other axis warning Ar18
19 | Slave axis PWM synchronization alarm when gantry is disabled
1A | Gantry communication error too high
1B Gantry-related parameter settings error (gantry alignment offset setting
exceeds 1/4 pulse, spindle warning Ar1b)
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11.2 Servo driver alarm

When alarm occurs, driver will set protective function and motor stops moving. Error
code will be displayed on the front panel. Alarm history record can also be viewed in data

monitoring mode, with the alarm log sub-menu displaying "C)PA=]".

Bit 1: Sub—code S

Bit 2: Main code

Able to look back at 14 alarm records
Use AY buttons to navigate between
alarm records

Table 9.1 Error Code List

Error code Attribute
- Content
Main Sub Save | Type | Clearable
09 0~F FPGA communication error ° 2
0~1 Circuit current detection error ° 2
2,4 Analog input error ° 2
0A 3 Motor power cable not connected ° 1
5 DC bus error ° 2
6 Temperature measuring error ° 2
0 Control circuit power supply voltage too 2
Ob ow ____
1 Sorp}trol circuit power supply voltage too 2 A
19
Oc 0 DC bus overvoltage ° 1 °
0 DC bus undervoltage ° 1 °
0d 1 Single phasing of main power supply [ 2
2 No main power supply detected 2
0 Overcurrent ° 1
1 Intelligent Power Module (IPM) 1
OE overcurrent *
2 Power output to motor shorted to ground ° 1
4 Phase overcurrent ° 1
OF 0 Driver overheated ° 2
0 Motor overloaded ° 1
10 1 Driver overloaded o 1
2 Motor rotor blocked ° 1
11 0 Soft start relay is not energized °
1 Cooling fan damaged °
12 0 Regenerative resistor overvoltage ° 2
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Holding brake error

Regenerative resistor value too low

Encoder disconnected

Encoder communication error

Encoder initial position error

Multiturn encoder error

Encoder parameter settings error

15 Encoder data overflow

Encoder overheated

Encoder counter error

Encoder wire broken (A)

Encoder wire broken (B)

Encoder wire broken (Z)

17 Encoder data error

Encoder parameter initialization error

Excessive position deviation

e Excessive velocity deviation

19 Motor vibration too strong

Excessive hybrid position deviation

1A Overspeed

Velocity out of control

Bus input signal dithering

Incorrect electronic gear ratio

S2ININ=IN=INININER R DNDINNINDIN RN -

External encoder frequency divider

1b
parameter error

N

Excessive synchronous position
command

Both STO failed °

15t STO failed °

2M STO failed °

le STO power supply 3.3v anomaly

STO power supply 5.0v anomaly

Faulty STO internal optocoupler, inverter

I/0 input interface assignment error °

NININNIN| ===

I/0 input interface function assignment

21 error

N

1/0 output interface function assignment
error

N

CRC correction during EEPROM
parameter saving

12C communication status error

24 Error r/w alarm history record

Error r/w diagnostic data

Error r/'w 402 parameters

Error r/’w communication parameters

Gantry deviation error °

== INININININ

Gantry communication error °

Gantry slave axis is not enabled ° °

Gantry synchronous torque deviation is

25 too high

Gantry synchronization mode is in non-
position control mode

(¢,

Gantry alignment failed ° °
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26 0 Positive/Negative position limit triggered 2
. [ ] [ ]
under non-homing mode
0 Analog 1 input overrun limit ° 2 °
27 1 Analog 2 input overrun limit ° 2 °
2 Analog 3 input overrun limit ° 2 °
28 0 Pulse regeneration limit protection ° 2 °
0 Control mode not match under full closed . 1
9 loop mode
1 Encoder mode not match under full closed . 1
loop mode
0 External ABZ encoder disconnected [ 1
55 1 External ABZ encoder Phase A disconnected ° 1
2 External ABZ encoder Phase B disconnected ° 1
3 External ABZ encoder Phase Z disconnected ) 1
57 0 Forced alarm input valid(E-stop) ° 2 °
5E 0 Motor model no. detection error 2
1 Driver power module detection error 2
60 0 Main loop interrupted timeout 2
1 Velocity loop interrupted timeout 2
70 0 Encryption error 2
89 0 Homing error 2 °
92 0 External encoder parameter initialization 1
[ ]
error
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Type: The type 1 and type 2 fault stop mode can be set via Pr5.10 [Sequence at a

Clearable: Clearable alarm by operating the front panel and use auxiliary function
as below. Besides clearable alarms, please first solve the error and restart the servo driver

Save: Save error messages to alarm history.
larm].

to clear alarm.

PR 000 FEENECS settings

M

| Auxiliary Function

Press V¥ A Button to choose
auxiliary function

AF ACL Clear Alarm

Press § to enter
operational mode

Press M to
enter data
monitor ing mode

Data monitoring

Operation

Auxi liary Function

Clear Initial display of
AF ACL Alarm 3 alarm clearing function
Press A button once. Alarm

cleared successfully if FI nSh
is displayed.
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11.3 Alarm Handling

**When error occurs, please solve accordingly. Then, restart. If the solutions described don’t

work, please consider replacing the driver.

Warning and Alarm

Main | Sub Display: ‘{EYEN - EiER"
09 0~F Content: FPGA communication error
Cause Diagnosis Solution
L1, L2 terminal voltage Verify L1, L2 terminal Make sure L1, L2 terminal voltage
too low voltage is within recommended range
Main | Sub ITIEVAIRE - OAOESIEr OA1§
0A 0~1 Content: Circuit current detection error
Cause Diagnosis Solution
Motor power cable wiring | Verify motor power cable | Make sure U,V,W terminal wired
error wiring properly

undervoltage

Main power supply

Verify L1,L2,L3 terminal
voltage

Increase main power supply
voltage

Main | Sub | Display: ‘EfJ¥ / ‘S
0A 2/4 | Content: Analog input error

Cause

Diagnosis

Solution

Analog input wiring error

Verify analog input wiring

Make sure of analog input wiring
connection

Main | Sub | Display: ‘EXE’
0A 3 Content: Motor power cable not connected
Cause Diagnosis Solution
Motor power cable not | Verify motor power cable Measure resistance values
connected wiring between U, V, W terminals, make
sure the values are almost equal. If
not, might be due to damaged
motor or motor winding open
circuit.
Motor fault / Replace motor

Main | Sub Display: ‘[Sgu%!
0A 5 Content: DC Bus error

Cause

Diagnosis

Solution

low

L1, L2 terminal voltage too

Verify L1, L2 terminal
voltage. Check if power on
indicator light on servo
driver is on and d27 DC bus
voltage.

Make sure L1, L2 terminal voltage is
within recommended range
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Warning and Alarm

Main | Sub Display: ‘EfI&’
0A 6 Content: Temperature measuring error
Cause Diagnosis Solution
L1, L2 terminal voltage too | Verify L1, L2 terminal Make sure L1, L2 terminal voltage is
low voltage within recommended range
Main | Sub Display: ‘S0
Ob 0 Content: Control circuit power supply voltage too low

Cause

Diagnosis

Solution

Control circuit power supply
voltage too low

Verify L1C, L2C terminal
voltage; check if wiring
connection is tight

Increase L1C, L2C terminal voltage;
Tighten L1C, L2C terminal connection

Power supply under

/

Increase power supply capacity for

capacity L1C, L2C terminals
Main | Sub Display: ‘EXHl’
Ob 1 Content: Control circuit power supply abnormal

Cause

Diagnosis

Solution

USB power supply too
low

Verify if USB cable is
properly connected and not
damaged.

Replace USB Type-C cable

Main | Sub Display: ‘{SXI’
Oc 0 Content: DC bus overvoltage
Cause Diagnosis Solution
Main power supply Verify L1,L2,L3 terminal Decrease main power supply
overvoltage voltage voltage

too short

Acceleration/deceleration time

Verify if the time is actually
too short

Increase the duration time or
change to a regenerative resistor
with higher resistance.

anomaly

Regenerative brake parameter

Verify P07.32/P07.33

Modify vent overload parameter

Inner brake circuit damaged

/

Replace driver

Main | Sub | Display: ‘=gt

0d 0 Content: DC bus undervoltage
Cause Diagnosis Solution
Main power supply Verify L1,L2,L3 terminal Increase main power supply
undervoltage voltage voltage

L1C, L2C connected
when USB cable is
connected

Control circuit power on before
driver initialization. Alarm might
occur.

Please disconnect the USB
cable before powering on
control circuit.

Main | Sub | Display: X
0d 1 Content: Single phasing of main power supply
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Warning and Alarm

Cause Diagnosis Solution
Main power supply Verify L1,L2,L3 terminal Increase main power supply
undervoltage voltage voltage
M.a_ln power supply Loose connection of L1, L2, L3 | Secure connections
wiring error

Main | Sub | Display: ‘EEEE’

0d 2 Content: No main power supply detected
Cause Diagnosis Solution

. . 1. Increase main power supply
No main power supply Verify L1,12,.3 terminal voltage
voltage .
2. Secure connections
Main | Sub | Display: ‘Egy=y
OE 0 Content: Overcurrent

Cause

Diagnosis

Solution

Driver power output
short circuit

Verify if there is short circuit
between UVW terminals, or
shorted to PG.

1. Make sure there is no circuit.
2. Make sure motor is not
damaged

Motor wiring error

Verify motor wiring

Reconnect motor wiring

IGBT module short
circuit

Disconnect motor output cable.
Then, enable servo driver to
check for overcurrent

Replace driver

Control parameter
anomaly

Verify if parameter exceeds
recommended range

Set parameter within
recommended range.

Control command
anomaly

Verify if command motion is too
acute

Modify control command;
use filter
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Warning and Alarm

Main | Sub | Display: ‘SIS
OE 1 Content: Intelligent Power Module (IPM) overcurrent

Cause

Diagnosis

Solution

Driver power output
short circuit

Verify if there is short circuit
between UVW terminals, or
shorted to PG.

1. Make sure there is no circuit.
2. Make sure motor is not
damaged

Motor wiring error

Verify motor wiring

Reconnect motor wiring

Disconnect motor output cable.

undervoltage

::(iBrEJtmodule short Then, enable servo driver to Replace driver
check for overcurrent
IGBT module / Replace driver

Control parameter
anomaly

Verify if parameter exceeds
recommended range

Set parameter within
recommended range.

Control command
anomal

Verify if command motion is too
acute

Modify control command;
use filter

terminals shorted to
ground

and check for short circuit
between driver UVW and PE

Main | Sub | Display: ‘[H[="

OE 2 Content: Power output to motor shorted to ground
Cause Diagnosis Solution
Driver U, V, W Disconnect motor power cable

1. Reconnect wiring.
2. Change motor power cable.

Motor shorted to

Connect motor power cable to
driver power output. Verify if
resistance value of UVW to PE

Replace motor

terminals shorted to
ground

and check for short circuit
between driver UVW and PE

ground is in the range of MegaOhm
(MQ)
Main | Sub | Display: “[=ge=z"
OE 2 Content: Phase overcurrent
Cause Diagnosis Solution
Driver U, V, W Disconnect motor power cable

1. Reconnect wiring.
2. Change motor power cable.

Motor shorted to

Connect motor power cable to
driver power output. Verify if
resistance value of UVW to PE

Replace motor

ground is equal and if there is short
circuit
Main | Sub | Display: ‘EfUZV’
OF 0 Content: Driver overheated
Cause Diagnosis Solution

Temperature of power
module exceeded
upper limit

Measure the temperature
of driver radiator.

1. Improve cooling condition. Please
check installation guide;

2. Replace driver and motor with
higher power rating;

3. Increase duration time for
acceleration and deceleration;

4. Decrease load
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Warning and Alarm

Main | Sub | Display: ‘=gl
10 0 Content: Motor overloaded

Cause

Diagnosis

Solution

Load too heavy

Verify if actual load exceeds
maximum value allowed

1. Decrease load
2. Adjust limit values

Strong
mechanical
vibration

Look for mechanical vibration from
machine system

1. Adjust gain value of control loop
2. Increase duration time for
acceleration and deceleration

Motor or encoder
cable wiring error

Verify motor and encoder wiring

1. Reconnect wiring
2. Replace motor and encoder cable

Holding brake
engaged

Verify holding brake terminal voltage

Cut off holding brake

Main

Sub | Display: ‘=3kIH’

10 1 Content: Driver overloaded
Cause Diagnosis Solution
Motor pogy Make sure motor power cable wirin
cable wiring UVW terminals wiring error o P 9
connection is correct
error
Motor not Motor rated current is higher than driver
matched Motor current is too high rated current. Please change to a driver
with higher rated current.
Main | Sub | Display: “|=gg{eys’
10 2 | Content: Motor rotor blocked
Cause Diagnosis Solution
Motor rotor . .
blocked Look for mechanical blockages Check the machinery
Motor rotor
blocking time . .
threshold value Verify value of Pr6.57 Adjust value of Pr6.57
too low

Main | Sub | Display: ‘EfPN’
12 0 | Content: Regenerative resistor overvoltage

Cause

Diagnosis

Solution

Regenerative energy
exceeded capacity of
regenerative resistor

1. Verify if velocity is too
high

2. Verify if load is too large

1. Decrease motor rotational velocity;
2. Decrease load inertia;
3. Add an external regenerative resistor;

Power supply voltage
too high

1. Verify if power supply

voltage is within the rated

range.
2. Interval regenerative
resistor value is too low

1. Decrease power supply voltage
2. Increase regeneration resistance
value(add external regenerative resistor)

Unstable power supply
voltage

Verify if power supply
voltage is stable

Add a surge suppressor to main power
supply.

Regenerative energy
discharge circuit
damaged

/

1. Add an external regenerative resistor;
2. Replace driver
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Main | Sub | Display: ‘[SSFA]"

12 1 Content: Holding brake error

Cause Diagnosis Solution

Regenerative resistor Replace regenerative resistor
Holding brake circuit disconnected
damaged Holding brake IGBT Replace driver

damaged

Main | Sub | Display: ‘EfiP#%’

12 2 Content: Regenerative resistor value too low

Cause Diagnosis Solution

External regenerative
resistor value is less
than the minimum value
allowed by the drive

Replace the regenerative resistor with the
/ right resistance value which meets the
specification of the driver

Main | Sub Display: ‘[HikEN’

15 0 Content: Encoder disconnected

Cause Diagnosis Solution

Encoder cable . . Make sure encoder cable properly
. Verify encoder cable connection
disconnected connected

Encoder cable wiring error | Verify if encoder wiring is correct Reconnect encoder wiring

Encoder damaged / Replace motor
Encoder measuring circuit .

/ Replace driver
damaged

Main | Sub Display: ‘HikER’

15 1 Content: Encoder communication error
Cause Diagnosis Solution
Encoder wire shielding Verify if encoder cable has Replace with standard encoder
layer is missing shielding layer cable
Encoder cable wiring error | Verify if encoder wiring is correct Reconnect encoder wiring
Encoder damaged / Replace motor

Main | Sub | Display: ‘EEKEE’

15 2 Content: Encoder initial position error

Cause Diagnosis Solution

1. Make sure encoder power supply
voltage is stable

2. Make sure encoder cable is not
damaged.

3. Make sure encoder cable shielded
layer is grounded to frame

4. Make sure encoder cable is away
from high-powered power supply

1. Verify if encoder power supply
voltage is DC5V+ 5% ;
Communication 2. Verify if encoder cable and shielded
data abnormal layer is not damaged;

3. Verify if encoder cable is close to
high-powered power supply cable

cable
Encoder damaged / Replace motor
Encoder measuring / Replace driver

circuit damaged
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Warning and Alarm

Main | Sub | Display: ‘EEEE’
15 3 Content: Multiturn encoder error
Cause Diagnosis Solution
. I Perform origin positioning and multiturn
7 Origin calibration not IS ] i
Initial use position initialization, calibrate the origin of

performed

coordinate system.

Encoder without
multiturn absolute
function used

Verify if encoder has
multiturn absolute
function

1. Replace the motor with a multiturn
absolute encoder.

2. Set Pr0.15 = 0 to deactivate multiturn
absolute function.

Low battery power

Replace battery and
restart driver to clear
alarm

Replace battery

Battery has no power

Alarm not cleared

Absolute position lost. Return to origin and

or has been after replacing battery | perform multiturn initialization, calibrate
dismantled and restart the origin of coordinate system
Main | Sub | Display: ‘EREE
15 4 Content: Encoder parameter settings error
Cause Diagnosis Solution
Absolute encoder Verify if encoder has multi- Modify absolute encoder mode
mode is incorrectly set. | turn absolute value function. settings

Main | Sub | Display: ‘=SB’
15 5 Content: Encoder data overflow

Cause

Diagnosis

Solution

Encoder data overflow

Verify if encoder is not
damaged

Initialize multiturn data

Absolute value
applications, motor
rotates in one direction

Verify if encoder is not
damaged

Adjust absolute value application
mode, set to turntable mode

Main | Sub Display: ‘[SRER’
15 6 Content: Encoder overheated

Cause

Diagnosis

Solution

The encoder

temperature is too high.

too high

Verify if motor temperature is

Reduce encoder temperature.

Main | Sub | Display: ‘SBY’
15 7 Content: Encoder counter error

Cause

Diagnosis

Solution

Encoder data overflow

Verify if encoder is not
damaged

Initialize multiturn data

Absolute value
applications, motor
rotates in one direction

Verify if encoder is not
damaged

Adjust absolute value application
mode, set to turntable mode
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Main | Sub | Display: ‘EEFY
15 A | Content: Encoder wire broken (A)

Cause

Diagnosis

Solution

phase wire break

External encoder A

Check external encoder wiring

Ensure that the encoder A phase
wiring is correct and there is no
disconnection or short wire.

Main | Sub | Display: ‘EEKEe
15 b Content: Encoder wire broken (B)

Cause

Diagnosis

Solution

phase wire break

External encoder B

Check external encoder wiring

Ensure that the encoder B phase
wiring is correct and there is no
disconnection or short wire.

Main | Sub | Display: ‘EXEe
15 7 Content: Encoder wire broken (Z)

Cause

Diagnosis

Solution

phase wire break

External encoder Z

Check external encoder wiring

Ensure that the encoder Z phase
wiring is correct and there is no
disconnection or short wire.

Main | Sub Display: “|=i{y’
17 0 Content: Encoder data error

Cause

Diagnosis

Solution

Communication
data abnormal

1. Verify if encoder power supply
voltage is DC5V+ 5% ;

2. Verify if encoder cable and shielded
layer is not damaged;

3. Verify if encoder cable is close to
high-powered power supply cable

1. Make sure encoder power supply
voltage is stable

2. Make sure encoder cable is not
damaged.

3. Make sure encoder cable shielded
layer is grounded to frame

4. Make sure encoder cable is away
from high-powered power supply
cable

Encoder damaged

Replace motor

Encoder measuring
circuit damaged

Replace driver

Main | Sub Display: ‘EikE&l’
17 1 Content: Encoder parameter initialization error
Cause Diagnosis Solution

Driver and motor
not matched

Verify driver and motor models.

Replace with matching driver and
motor

Error while getting
parameters from
encoder

1. Verify if encoder cable is standard.
2. Verify if encoder has no peeled
insulator, broken connection or
improper contact.

Use standard encoder cable, verify
the connection of both sides of driver
and motor, change encoder cable if
necessary
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Sub | Display: “Er 180"

Main
18

0 Content: Excessive position deviation

Cause

Diagnosis

Solution

Improper position
deviation settings

Verify if value of Pr_014 is too low

Increase value of Pr_014

Position gain setti

ng too | Verify if values of Pr1.00 & Pr1.05

Increase values of Pr1.00

Excessive external load | 2. Verify if rotational velocity is too

high
3. Verify if load is too large

low are too low & Pr1.05
L Verify if values of Pr0.13 & Pr5.22 Increase values of Pr0.13
Torque limit too low
are too low & Pr5.22
1. Verify if acceleration and 1. Increase duration time
deceleration duration time is for acceleration and
too low. deceleration

2. Decrease rotational
velocity
3. Decrease load

Main | Sub Display: ‘H3kER’
18 1 Content: Excessive velocity deviation
Cause Diagnosis Solution

velocity and actual
too great

Deviation between set

Verify if value of Pr6.02 is too

velocity is
y low

1. Increase value of Pr6.02;
2. Set Pr6.02 to 0, position error
detection off.

Acceleration and

deceleration duration time for
set velocity is too low

Verify if value of Pr3.12 and
Pr3.13 are too low

1. Increase value of Pr3.12, Pr3.13;
2. Adjust velocity gain to reduce
velocity lag error

Main | Sub Display: ‘[ZER’
19 0 Content: Vibration too strong
Cause Diagnosis Solution
Resonance Mechanical stiffness is too Reduce mechanical stiffness or
high, resonance occurs use filter

Current loop gain
large

too Verify current loop gain value | Reduce current loop gain
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Main | Sub Display: “H3kER’
19 1 Content: Excessive hybrid position deviation

Cause

Diagnosis

Solution

Driver UVW terminal output
single phasing or wiring error

Verify if UVW terminal wiring
connection is right

Make sure UVW terminals are
correctly connected to UVW of motor;
change motor power cable.

Motor rotor blocked

Look for mechanical
blockages

Check the machinery

Driver stiffness too low

Verify if position loop and
velocity loop gain is too low

Increase position loop and velocity
loop gain

exceeds Pr0.33

Full closed loop position
deviation (Deviation
between external encoder
feedback position and
motor feedback position)

Verify if Pr0.33 is set too low

Increase Pr0.33 set value
accordingly but please aware that
doing so might cause the position
deviation to be higher.

Main

Sub | Display: ‘HEKIXV’

1A

0 | Content: Overspeed

Cause

Diagnosis

Solution

Motor velocity
exceeded first

1. Verify if velocity command is too high;

2. Verify if simulated velocity command voltage
is too high;

3. Verify if parameter value of Pr3.21 is too

1. Adjust velocity input
command; 2. Increase Pr3.21
value;

3. Adjust pulse train input

speed limit low; frequency and division
(Pr3.21) 4. Verify if input frequency and division frequency coefficient;
frequency coefficient of pulse train is proper; 4. Verify encoder wiring;
5. Verify if encoder is wired correctly
Main | Sub | Display: ‘EINI"
1A 1 Content: Velocity out of control
Cause Diagnosis Solution

Motor velocity
out of control,
Excessive
velocity error

Verify encoder phase sequence; Verify if UVW
cable is connected to the right terminal

Reconnect UVW if wrongly
connected. If still remains
unsolved, please contact
technical support.

Main | Sub | Display: “{Sigglels’
1b 0 | Content: Bus input signal dithering
Cause Diagnosis Solution
Controller
synchronization / Increase alarm threshold value
dithering
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Main | Sub | Display: ‘Sl
1b 1 Content: Incorrect electronic gear ratio

Cause

Diagnosis

Solution

Values out of range

Numerator or
denominator is zero/Set
values out of range

Reduce number of pulses per
revolution

Main | Sub | Display: ‘Ef[¥’
1b 3 Content: External encoder frequency divider parameter error

Cause

Diagnosis

Solution

Values out of range

Numerator or
denominator is zero/Set
values out of range

Reduce number of pulses per
revolution

Main | Sub | Display: ‘[=iggleZ"
1b 4 | Content: Excessive synchronous position mode command

Cause

Diagnosis

Solution

Values out of range

Numerator or
denominator is zero/Set
values out of range

Reduce number of pulses per
revolution

Main | Sub | Display: ‘EfiV’
1c 0 Content: Both STO failed

Cause

Diagnosis

Solution

Both STO input

Verify if STO power
supply is normal

Verify 24V STO power supply and
power cable connection

signals valid Disconnect switch Close switch
connected to STO
Main | Sub | Display: ‘[EfIl’
1c 1 | Content: 15 STO failed
Cause Diagnosis Solution

18t STO input signal

Verify if STO power
supply is normal

Verify 24V STO power supply and
power cable connection

valid Disconnect switch Close switch
connected to STO
Main | Sub | Display: ‘Efil®"
1c 2 | Content: 2" STO failed
Cause Diagnosis Solution

2" STO input signal
valid

Verify if STO power
supply is normal

Verify 24V STO power supply and
power cable connection

Disconnect switch
connected to STO

Close switch
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Main | Sub Display: ‘|=@4lV’
21 0 Content: I/O input interface assignment error

Cause

Diagnosis

Solution

Input signal assigned with
two or more functions.

Verify values of Pr4.00-Pr4.09,
Pr4.44-4.47

Set proper values for Pr4.00-
Pr4.09, Pr4.44-4.47

Main | Sub Display: ‘[H¥XEl’
21 1 Content: I/O input interface function assignment error

Cause

Diagnosis

Solution

Input signal assignment
error

Verify values of Pr4.00-Pr4.09,
Pr4.44-4 .47

Set proper values for Pr4.00-
Pr4.09, Pr4.44-4.47

Main | Sub Display: ‘E¥AE"
21 2 Content: I/O output interface function assignment error

Cause

Diagnosis

Solution

Input signal assigned with
two or more functions.

Verify values of Pr4.10-Pr4.15

Set proper values for Pr4.10-
Pr4.15

Input signal not assigned

Verify values of Pr4.10-Pr4.15

Set proper values for Pr4.10-
Pr4.15

Main | Sub Display: ‘HiZN’
24 0 Content: CRC correction error during EEPROM parameter saving

Cause

Diagnosis

Solution

L1, L2 terminal voltage
too low

Verify if L1, L2 terminal voltage
too low

Make sure L1, L2 terminal voltage is

within recommended range

Parameter saving
anomaly

Save parameter again and
restart

Save parameter again

Main | Sub Display: ‘[E¥FEN’
25 0 Content: Gantry communication error

Cause

Diagnosis

Solution

Excessive Gantry drivers
deviation

Verify if both drivers share the
same set of parameters

Unify the parameters of both drivers

Verify if control cable of the
drivers are properly connected

Connect control cable properly

Verify if gantry communication
cable is connected properly

Connect communication cable
properly

Main | Sub Display: ‘[HiFERl"
25 1 Content: Gantry communication error

Cause

Diagnosis

Solution

Gantry communication
data error

Verify if gantry communication
cable is connected properly

Connect communication cable
properly
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Main | Sub Display: ‘HFA’
26 0 Content: Positive/Negative position limit triggered under non-
homing mode
Cause Diagnosis Solution
Positive/negative Verify position limit signal /
position limit triggered

Main | Sub Display: ‘SN -- ‘E¥I#’
27 0~2 | Error description: Analog input 1-3 out of range

Cause

Diagnosis

Solution

Analog value out of range

Verify if analog input value is out
of range

Adjust analog input voltage

Main | Sub Display: ‘[HFEN’
28 0 Error description: Pulse regeneration limit protection
Cause Diagnosis Solution
The frequency of the Calculate the output pulse Reduce the number of

of the frequency

divided pulse output
exceeds the upper limit

allowed by the driver
hardware (2MHz)

frequency corresponding to the

motor speed when a fault occurs.

At this time, whether the motor
speed and the divided output
pulse frequency are too high.
Output pulse frequency (Hz) =
motor speed (rpm) / (60 x
P00.11).

encoder frequency division
output pulses of P00.11 or
reduce the speed. During the
entire motion process, the
output pulse frequency must
be less than the upper
frequency limit allowed by the
hardware.

Main | Sub Display: ‘[HFEN’
Error description: Control mode not match in full closed loop
29 0
mode
Cause Diagnosis Solution

Control mode is not
position mode when full
closed loop mode is on

Verify if Pr0.01 is setto 0 Make sure Pr0.01 is setto O

— Position mode

Main | Sub Display: ‘[H¥EH’
Error description: Encoder mode not match in full closed loop
29 1 mode

Cause

Diagnosis

Solution

mode

Encoder mode not
match in full closed loop

Only ABZ encoder is supported
for the moment being

For external ABZ encoder,
please set Pr0.31 = 0.
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Main | Sub | Display: EiEEY - ElEEE"
55 0~3 Error description: Encoder mode not match in full closed loop
mode
Cause Diagnosis Solution

Er550: External ABZ
encoder disconnected

Verify if encoder cable is
connected properly

Phase A disconnected

Er551: External encoder

Phase B disconnected

Er552: External encoder

Phase Z disconnected

Er553: External encoder

1. Make sure encoder cable
connection is tight

2. Change encoder cable

3. External encoder cable
needs to be shielded

Display: “ [Sgy{¢"

Main | Sub
57 0

Error description: Forced alarm input valid

Cause

Diagnosis

Solution

Forced alarm input
signal occurred

Verify forced alarm input
signal

Verify if the input wiring connection
is correct

Display: ‘[=gsgV’

Main | Sub
5F 0

Content: Motor model no. detection error

Cause

Diagnosis

Solution

Automatically
detected motor
doesn’t match set
motor

Please contact our technical
support

Main | Sub | Display: “{=¥Jaul"
5F 1 Error description: Driver power module detection error

Cause

Diagnosis

Solution

Driver power rating
not within range.

Restart driver

Please contact our technical
support

Display: ‘=6’

Error description: Main loop interrupted timeout

Main | Sub
60 0
Cause

Diagnosis

Solution

The motor control
loop calculation time
overflow

Check for interference from
devices releasing
electromagnetic field

Ground driver and motor to
reduce interference

Restart driver

Replace driver

calculation time
overflow

too not long (more than 20
meters)

Main | Sub | pisplay:
60 1 Error description: Velocity loop interrupted timeout
Cause Diagnosis Solution
Verify if encoder connection is | Replace encoder cable if
Motor control loop and that the encoder cable is necessary

Restart driver

Replace the drive with a new one
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Main | Sub | pisplay: ‘Egq”
70 0 Error description: Encryption error

Cause

Diagnosis

Solution

Encryption error
during initialization
upon power-on.

Restart driver

Please contact our technical
support

Main | Sub | Display: ‘[=gEN”
89 0 Error description: Homing error
Cause Diagnosis Solution
1. Excess homing 1. Verify if homing velocity is 1. Set an optimal homing velocity
velocity too high 2. Make sure sensor signal edge
2. Homing mode is 2. Verify if homing mode is set | is consistent.
different from given correctly

signal
3. Sensor signal edge
inconsistent

3. Verify if sensor signal edge
is consistent

Inconsistent origin
status

1. Homing acceleration/
deceleration is set too low

2. Electronic gear ratio is low
which causes acceleration/
deceleration to be too low

1. If electronic gear ratio cannot
be changed, please set a suitable
609A.

2. Increase electronic gear ratio

Main | Sub | Display: “{Eepl”
92 0 Error description: External encoder parameter initialization error

Cause

Diagnosis

Solution

Encoder parameter
Pr0.37 setting error

Verify if Pr0.37 set value is out
of range

Modify Pr0.37 set value, please
use default value and see if the
error still persists.

11.4 Alarm clearing

11.4.1 Servo driver Alarm

For alarm can be cleared, there are 3 methods.

Method 1:

1. By setting bit 7 of 6040h to 1, switches state machine from fault to initialization
completion, No ffault (witch on disabled).

Method 2:

Use auxiliary function “Igl®8"
1. Press M to select auxiliary function , Press SET to enter into “/\slA®NR" , Press and hold

to clear the alarm
Method 3:

Set |0 input function as Alarm clear input “ ()”, refer to switch input interface
connection to clear the alarm.
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Chapter 12 Peripheral Devices

12.1 Peripheral Device Overview Table

Component | Component | Installation | Compatible Function Description

Type Name Location Models P

Required for compliance with
Fuse & Driver EN 61800-5-1 and UL61800-
Circu . 5-1 standards. Must be
ircuit input : . .
Breaker side installed on _the input side to
prevent accidents caused by
internal circuit short circuits.

: Driver Reduces high-frequency
Eggt)rr:;riil anlgt%:t input All harmonics and improves
Components side models power factor.

EMC Driver Reduces conducted and
Filter input radiated interference from
side the driver.

Driver Reduces external
Magnetic output interference and bearing
Ring / side current.
Clamp Signal Enhances signal anti-
Cable interference performance.

12.2 Fuses, Contactors, and Circuit Breakers

12.2.1 Fuses

To prevent accidents due to short circuits, fuses must be installed on the input side.

Servo driver | Rated Input Recommended Fuse
Model Current Manufacturer | Rated Current (A) ‘ Model
Single phase 220V
E-DHASO1P 1.7 15A FWP-15B
E-DHAS04P 4 20 A FWP-20B
Bussmann
E-DHASO08P 7.9 35A FWP-35C
E-DHAS10P 8.8 40 A FWP-40C
12.2.2 Electromagnetic Contactors
Servo driver Rated Input Recommended Contactor
Model Current Manufacturer | Rated Current (A) ‘ Model
Single phase 220V
E-DHASO1P 1.7 9 LC1 D09
E-DHAS04P 4 9 LC1 D09
E-DHAS08P 7.9 Schneider 9 LC1 D09
E-DHAS10P 8.8 12 LC1 D12
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12.2.3 Circuit Breakers

Servo driver Rated Input Recommended Breaker
Model Current Manufacturer | Rated Current (A) Model
Single phase 220V
E-DHASO1P 1.7 4 OSMC32N2C4
E-DHAS04P 4 Schneider 6 OSMC32N2C6
E-DHASO08P 7.9 16 OSMC32N2C16
E-DHAS10P 8.8 16 OSMC32N2C16

RCD (Residual Current Device) Selection Guidelines:
e Use Type B RCDs to handle DC leakage current generated by the driver.

e To avoid false triggering due to high-frequency leakage, use RCDs with =100 mA trip
current per driver.
e For multiple drivers sharing one RCD, use RCDs with =300 mA trip current.

12.3 AC Input Reactor

Used to reduce harmonic content in input current. Optional accessory. Recommended for
environments with strict harmonic requirements.

12.4 EMC Filter

To meet EN/IEC 61800-3 standards for radiated and conducted emissions, external EMC filters
are required. Recommended Filters: Schaffner FN2090 and FN3258 Series. Please select
according to the rated input current of this product and the following table:

Filter Model Appearance
FN2090 Series \/
¢
SCHAFFNER = /
FN3258 Series IH
|
Servo driver Model Rated Input Current (A) | Recommended Filter
Single phase 220V

E-DHASO1E 1.7 FN 2090-3-06
E-DHASO4E 4 FN 2090-6-06
E-DHASO8E 7.9 FN 2090-8-06
E-DHAS10E 8.8 FN 2090-10-06

12.5 Magnetic Rings and Clamps

Install magnetic rings as close to the driver as possible on either the input or output side. Install

at Input side can suppress noise in the power supply system. Install at Output side can reduces

external interference and bearing current.

For leakage current and signal interference issues, use magnetic rings or clamps:

¢ Amorphous Magnetic Rings: High permeability below 1 MHz, excellent interference
suppression, higher cost.

o Ferrite Clamps: Effective above 1 MHz, suitable for low-power servo drivers and signal
lines, cost-effective and aesthetically pleasing.
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