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Legal Information Statement:

The product described in this documentation may be operated only by personnel qualified for the
specific task in accordance with the relevant documentation.

All operations on the product must follow respective descriptions provided in the documentation, in
particular, its warning notices and safety instructions.

® Damage caused by improper use is not covered by warranty.

The company will disclaim any legal liability for any personal injury or property damage caused by
improper usage.
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About the Guide

Scope of Application

This guide describes the specifications, installation, commissioning, operation and maintenance instructions

of MD-730P system to help users understand the safety information and be familiar with the functions and
usage of the drive.

Intended Users

This guide is applicable to industrial personal computer (IPC) operators and qualified electrical technicians.

They should have certain professional knowledge of electronics, electrical wiring and machinery,
and be familiar with electrical and mechanical schematic diagram.

They should have received professional training related to the installation and commissioning of
electrical equipment.

They should be able to respond to dangers or unexpected situations in the process of installation or
trial operation.

They should be familiar with local standards and related safety specifications of electrical systems.

Read this guide completely and master the safety matters related to operation.

Usage of this Guide

Read this user guide before use.

® This guide may be updated from time to time due to product upgrade or other reasons. The user
guide delivered with your product shall prevail.
® Unless otherwise agreed, this guide is only used as an instruction, and all statements, information
and suggestions in this guide do not constitute any express or implied warranty.
Copyright

©Suzhou Anchi Control System Co., Ltd. All rights reserved.



Safety Information and Precautions

To avoid personal injury or damage to the equipment, matters to be followed are stated as follows:

® Read and follow the Safety Information and Precautions before use.
® Use this product according to the designated environment requirements.
® Follow all safety information and precautions described in the product identification and manual.

The degree of injury and damage caused by improper use of this product is distinguished and described as follows:

This mark indicates that failure to comply with the notice will result in severe
personal injury or even death.

This mark indicates that failure to comply with the notice may result in severe
personal injury or even death.

This mark indicates that failure to comply with the notice may result in minor

/\ CAUTION

or moderate personal injury or damage to the equipment.

NOTICE If rated precautions are not taken, it may cause undesirable result or state.

Matters to be followed are described using the following graphic marks:

o This graphic mark indicates contents ® This graphic mark indicates contents
that must be performed. that must not be performed.

Install this product on non-combustible materials such as metal.
Set up the product in a clean place where it does not contact water or oil.

Installation and wiring must be performed by qualified electricians.

Installation personnel must be familiar with product installation requirements and relevant

technical materials.

o ® The moving, installation, wiring, and inspection of this product can be performed only
after you cut off the power supply, wait at least 10 minutes, and determine that there is no
risk of electric shock.

® Follow the proper electrostatic discharge (ESD) procedures and wear an anti-static wrist
strap to perform wiring.
® The cables should be properly connected. The energized part must be properly insulated
using an insulator.
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® Do not place any combustible material around this product.

® Do not place this product around heating elements such as heaters and large wire-wound

resistors.

Do not use this product in a corrosive and inflammable gas environment or in a place close
to combustible materials.

Do not use this product in a place with strong vibration or impact.

Do not use this product after the cables are immersed in oil or water.

Do not perform wiring at power-on.

Do not damage the cables or apply any excessive external force, weight, or pinch to them.
Do not connect this product directly to the commercial power supply.

Do not perform installation and wiring in a place with strong electric or magnetic field.
Do not perform wiring and equipment operations with wet hands.

Do not reach your hands into this product.

Specialized loading and unloading equipment must be used to handle the product.

® When handling the equipment with bare hands, hold the equipment casing firmly with care

to prevent parts from falling.

® Handle the equipment with care during transportation and mind your steps.

® When this product is installed in a terminal device, the terminal device must be equipped

with protection. The protection class must comply with relevant IEC standards and local
regulations.

Cables used for wiring must meet cross sectional area and shielding requirements. The
shield of the cable must be reliably grounded at one end.

Do not install the equipment if you find damage, rust, or signs of use on the equipment or
accessories upon unpacking.

Do not install the equipment if you find water seepage or missing or damaged components
upon unpacking.

Do not install the equipment if you find the packing list does not conform to the equipment
you received.

When the product is lifted by a crane, personnel cannot stand or stay under the product.
Do not modify this product.
Do not fiddle with the bolts used to fix equipment components or the bolts marked in red.

Do not connect the input power supply to the output end of the equipment.
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N

Safety Signs

B> >

/\ CAUTION

Check whether the equipment or accessories show the evidence of damage, rust, impact,
or dampness.

® Check whether the package contents are consistent with the packing list.

After wiring is completed, ensure that there are no screws fallen or cables exposed in the
equipment.

Make sure that the temperature around the equipment is within the range of temperature
and humidity.

Dispose of the equipment as industrial waste during discarding.

Do not stand on the equipment or place a weight on it.

Do not let the equipment fall or invert it during the handling or setup.

Do not place any barriers around the product and peripheral equipment to hinder ventilation.

Do not let the equipment suffer from any strong impact.

Danger

Conduct protective grounding to prevent electric shock. Read through the guide and
follow the safety instructions before use.

High Voltage

Do not touch terminals with power-on or within 10 minutes after disconnecting the power
supply to prevent the risk of electric shock.

Hot

Do not touch the drive during operation and within a short time after shutdown. Failure to
comply may cause burns.

Environmental Protection

]

Reuse

Some components of the product can be reused due to high metal content. Dismantle the
product into individual components to improve the metal recycling efficiency. Electrical
and electronic components contain metal materials that can also be recycled through a
specific separation process.

Disposal

Discard components that cannot be degraded and recycled as industrial wastes according
to local regulations.
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Chapter 1 Product Information

Extreme Performance and Efficient Application

MD-730P is a new-generation high-performance servo drive system promoted by
MW. This system is dedicated to realizing optimized configurations with higher pro-
ductivity and production efficiency and lower production costs and providing drive
solutions with optimal balance between performance and costs, helping your busi-

ness success.

The MD-730P system consists of the series MD-730P servo drive and the MD-K se-
ries servo motor, with the power in the range of 50 W to 7.5 kW. The pulse reference

mode is adopted, meeting various standard applications.

Excellent performance:
® High response: 2 kHz speed loop bandwidth

® High accuracy: 17-bit absolute encoder

® High efficiency: highly dynamic and high precision to achieve higher
productivity

Reliable operation:

® Built-in dynamic brake function.

® Support to the STO safety torque stop function (optional).
® High-quality motor bearings extend the service life.

® The drive can run stably in harsh environment.
[

The product is CE certified, meeting the equipment export requirement.

Easy-to-use:
D ® Compact design, making the product be able to be installed in narrow space.

® Easy to connect and use. The USB cable is used to improve debugging efficiency.



Product Information

1.2 Model

MD-730PS-040

Product power (020:200W, 040: 400W, 075: 750W)

Voltage level (S: 220V)

Series Name (Pulse type)

Product Categories (MD:motor driver)

1.3 Nameplate

e
GEECS, MODEL: MD-730PS-040
E INPUT: 1PH AC200-240V 4.0A 50/60Hz

ity OUTPUT: 3PH ACO0-240V 2.8A 0-500Hz 400W
FlE S/N:  CA001276251180001

MEAN WELL ENTERPRISES CO,.LTD
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1.4 Components

® ©®

)

Figure 1-1 Components of the MD-730P servo drive (SIZE A)

No. Name No. Name

@ Display and operation area @ g:;n(rgﬁsé())ning and communication
@ Control signal port (CN1) Power input

©) Encoder signal port (CN2) ©) Braking resistor port

@ Charging indicator Motor power output

® STO terminal port (CNS5) @ System ground

® Communication port (CN3 and CN4) - -

NOTICE

® The above figure describes the component layout of the SIZE A drive. Component layout of other
models may be different. For positions of ports of other models, see section 3.3 Ports.




1.5 Rated Data

Single-phase 220V servo drive

Product Information

Item SIZE-A SIZE-B
Power 0.2kW 0.4 kW 0.75 kW
Drive model MD-730P S-020 S-040 S-080
Continuous output current (Arms) 1.6 2.8 5.5
Maximum output current (Arms) 5.8 10.1 16.9

Main circuit power supply

Single-phase 200-240 VAC, —10% to +10%, 50/60 Hz

Control circuit power supply

Powered up by the bus, sharing one power supply and rectification
part with the main circuit

Braking capability

External braking resistor Built-in braking resistor

1.6 Technical Specifications

Basic specifications

Item Specifications
IGBT PWM control, sine wave current drive mode
Control mode . . . .
220V, 380 V: Single-phase or three-phase full-bridge rectification
Encoder feedback 23-bit/26-bit multi-turn absolute encoder, which can be used as a

single-turn absolute encoder in absence of the battery

Operating temperature

0°C to +55°C (over 45°C: derate 10% for every additional 5°C)

Storage temperature

—40°C to +70°C

. Up to 2000 m.
Altitude For altitude above 1000 m, derate 1% for every additional 100 m
IP rating IP20 (except for the power terminal IP00)

Speed/torque control mode

Item

Specifications

Speed control range

1:6000
(The lower limit is the threshold within which the servo drive keeps
running with the rated torque load.)

Frequency characteristic

2kHz

Torque control accuracy

+1%
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Soft start time setting

0sto3600s

(This parameter can be set for acceleration and deceleration separately.)

Position control mode

Item

Specifications

Feedforward compensation

0% to 100.0% (A resolution of 0.1% FS)

Input pulse form

Including "direction+pulse", "Phase A + B quadrature pulse" and
"CW/CCW pulse reference form"

Input pulse frequency

Differential input: Up to 4 Mpps at high speed, and the pulse width
cannot be less than 0.125 ps

Open collector: Up to 200 kpps, and the pulse width cannot be less
than 2.5 ps

Multi-position reference

Position 0 to position 15 selectable through DI signal combination

Output form

Phase A, phase B: differential output;
Phase Z: differential output or open collector output

Built-in functions

Item

Specifications

Overtravel (OT) prevention

The servo drive stops immediately when P-OT or N-OT becomes
active

Protection functions

Protections against overcurrent, overvoltage, undervoltage, overload,
main circuit detection error, heatsink overheat, overspeed, encoder
error, CPU error, and parameter error

LED display

Main power supply CHARGE indicator, 5-digit LED display

Vibration suppression

Five notches
(including two adaptive notches), 50 Hz to 8000 Hz

Connection protocol

USB

Communication protocol

Modbus

Multi-station communication

Communication: When RS485 is used, up to 128 nodes can be
connected

Axis address setting

Based on the user parameter setting

Status display, user parameter setting, monitored value display,

Function alarm tracing display, jogging, and speed/torque reference signal
observation
Other Gain tuning, alarm record, I/O setting, and jogging




Chapter 2 Mechanical Installation

/\ CAUTION

® To facilitate heat dissipation upward, fix the drive longitudinally on the mounting surface.

When installing the drive in a control cabinet, take into consideration the temperature

change of the cooling air. Rapid temperature drop of the cooling air is not allowed.

For installation of multiple servo drives inside the cabinet, install them side by side.
For dual-row installation, install an air guide plate.
Use the flame-retardant mounting bracket if necessary.

Ground the grounding terminal properly. Failure to comply may cause an electric shock or

malfunction due to interference.

® Route the servo drive cables downwards to prevent liquid from flowing into the servo
drive along the cables.

2.1 Installation Environment

Item Requirements
Place Indoors
Grid Overvoltage category (OVC): III
Altitude Below 1000 m, up to 2000 m.
For altitude above 1000 m, derate 1% for every additional 100 m.
Storage: —40°C to +70°C
Temperature Operation: 0°C to +55°C (For temperature above 45°C, derate 10% for every
additional 5°C.), with temperature change less than 0.5°C/min
Humidity Less than 95% RH, non-condensing
Vibration Less than 4.9 m/s”

Heat dissipation

Install and fix the device to the surface of an incombustible object and leave
sufficient surrounding space for heat dissipation

Protection

IP rating: IP20 (except for the power terminal IP00)

Avoid places with direct sunlight exposure, moisture, and water drop
Avoid places with corrosive, combustible, or explosive gas

Avoid places with oil and dust

Avoid places with strong electromagnetic interference

Avoid places with constant vibration or physical shock
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2.2 Installation clearance

The MD-730P drive can only operate in an enclosed housing or control cabinet and must be fitted with a
protective device and protective cover. Three clearances are allowed based on the drive power rating and
heat dissipation requirements.

/\ CAUTION

® To ensure the cooling effect and uniform temperature distribution in the control cabinet, reserve
sufficient space and install a fan.

® The drive heats up as the motor runs, and running the drive in an enclosed control cabinet may
cause abnormal temperature rise inside the cabinet. Install a cooling device for the drive to meet
the ambient temperature requirements.

Clearance for side-by-side installation:

Applicable for all models.

Air outlet Air outlet Air outlet

Air inlet Air inlet Air inlet Air inlet
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Clearance for compact installation:

Applicable for models of SIZE A and SIZE B (0.2kW to 0.75kW)

Air outlet Air outlet Air outlet
N
>50mm

N
[v]
v
W

Air inlet Air inlet Air inlet Air inlet
/\ CAUTION

® The distance between adjacent servo drives must be equal to or greater than 1 mm.
Take the installation tolerance into consideration.

® When adopting compact installation, derate the rated load rate to 75%.

2.3 Installation Orientation

The MD-730P drive can only be installed vertically, and improper installation orientation may cause over-
temperature.
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/\ CAUTION

® The MD-730P series servo drive has a vertical structure and thus must be installed vertically.
Improper installation orientation may cause over-temperature and then damage to the drive.

2.4 Installation Dimensions

SIZE A (rated power: 0.2kW to 0.4 kW)

Front view Side view Rear view Top view
40 150 o5 \% 28
Z38 % I | M
dolololo
N
=} = —
= 4 3
: i
D) o W d \ /
I [ I I IF

L e [ o o
ol j\m

Figure 2-1 Installation dimensions for SIZE A (unit: mm)



Mechanical Installation

SIZE B (rated power: 0.75 kW)

Front view Side view Rear view Top view
_ 50 174 o5 \i 37

170

@5

Figure 2-2  Installation dimensions for SIZE B (unit: mm)

Table 2-1 Dimensions of the outer packing box

SIZE Drive Model Outer Length | Outer Height | Outer Width Weight
MD-730PS-020

A MD-730PS-040 215mm 85 mm 195 mm 0.78kg

B MD-730PS-075 220 mm 95 mm 215 mm 1.04kg

2.5 Installation Guide

The MD-730P series servo drive must be installed on a base through a backplate. For the mounting holes,
see the dimensions diagrams of each model.

NOTICE

Fixing with upper and lower screws

® SIZE-A/B: M4 screws, 1 each on top and bottom. Torque: 1.3N'm to 1.6 N-m
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Figure 2-3 Backplate mounting

/\ CAUTION

® For the tightening torque of the mounting screws, take into account the strength of the screws used
and the material of the mounting position, and ensure that there is no looseness or damage.



Chapter 3 Electrical Installation

3.1 System Topology

SIZE A

Power supply

STO signal cable

<

T (CERTE \
E)
c

iy
Circuit breaker

o
) Safety link

RS485 communication cable
= Lccece il ccee

f Parallel connecuoz PLC

s 1]
e b 1

Filter

Communication cable
(Serial cable or USB cable)

seoq
Electromagnetic
contactor

1/0 cable

o

Braking resistor

Systemjground

Encoder cable

Motor power cable
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SIZE B

Power supply

STO signal cable

ot
Safety link

RS485 communication cable

Parallel connection
i PLC

Communication cable
(Serial cable or USB cable)

>
o |
Electromagnetic 2
contactor H

1/O cable

/

Braking resistor

Encoder cable

Motor power cable

® Remove the jumper bar between terminals P® and D before connecting an external braking resistor.
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3.2 System Wiring

Only electrical engineering specialists can perform wiring.

Connect an electromagnetic contactor between the input power supply and the main circuit
of the drive, to form a structure that can cut off the power supply on the power side of the
drive. If no electromagnetic contactor is connected, continuous large current upon drive
faults may cause a fire.

Ensure that the input voltage of the drive is within the allowable range. Failure to comply
may result in product faults.

Connect the drive protective earth (PE) terminal to that of the control cabinet. Failure to
comply may result in an electric shock.

Insulate the connection part of power supply terminals during wiring of the power supply
and main circuit. Failure to comply may result in an electric shock.

Ground the entire system. Failure to comply may result in malfunction.

After power-off, wait at least 10 minutes before further wiring operations because residual
voltage exists after power-off. Failure to comply may result in an electric shock.

Never power the servo drive with the IT grid. Use the TN or TT grid instead. Failure to
comply may result in an electrical shock.

Do not connect the output terminals U, V, and W of the drive to a three-phase power supply.
Failure to comply may result in physical injury or a fire.

Do not connect the motor terminals U, V, and W to a mains power supply. Failure to comply
may result in physical injury or a fire.

Do not power on the device before wiring is completed. Failure to comply may result in an
electrical shock.

/\ CAUTION

Protect external wiring, branches, and short circuits according to local regulations.

When using peripheral devices, read the user guide for each component and use it properly
after fully confirming the precautions.

Route the device properly. Improper wiring may cause damage to the drive and motor.

Connect the drive to the motor directly, without connecting any electromagnetic contactor
between them. Failure to comply may result in faults.

Separate the main circuit cables from the I/O signal cables and encoder cables by at least 30
cm. Failure to comply may result in drive malfunction.

Use twisted pairs or multi-conductor shielded twisted pairs as I/O signal cables or encoder
cables. Failure to comply may result in drive malfunction.

The maximum wiring lengths of I/O signal cables and encoder cables are 3 m and 10 m,
respectively.

Use a power filter to reduce electromagnetic interference on electronic devices around the drive.

When wiring, do not allow conductive materials such as wire shavings to fall inside the drive.

Never place cables under heavy objects or drag cables vigorously. Failure to comply may
result in an electric shock due to cable damage.
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3.3 Ports

SIZE A

STO functional port
(Optional)

CN5

CN3/CN4| Communication port

Commissioning and
communication port

}CNG‘

DIBI0IBIO
00w Ac220v g

(4]

B g

CN1 ‘Usercomrolpon

L1/L2 | AC power input CN2 ‘ Encoder port

P®/C | External braking resistor

Ne Bus negative electrode

U/V/W | Motor power output

PE Motor grounding terminal

SIZE B

STO functional port
(Optional)

CN5s

Commissioning and
communication port

\

\

}CN3/CN4‘ Communication port
} CN6

CN1 ‘Usercomrol port

L1/L2 | AC power input CN2 ‘Encoder port

P@/D/C | External braking resistor

Ne Bus negative electrode
U/V/W | Motor power output
PE Motor grounding terminal
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Table 3-1 Drive terminals

Terminal Pin Description
7 DOI+
Servo ready
6 DO1-
5 DO2+
Positioning completed
4 DO2-
3 DO3+
Brake output
2 DO3-
1 DO4+
Fault output
26 DO4-
28 DO5+
Home attaining completed
27 DOs-
9 DIl Positive limit switch
10 DI2 Negative limit switch
34 DI3 Position reference inhibited
8 DI4 ALM-RST (edge valid function)
33 DI5 S-ON
32 DI6 -
12 DI7 -
CN1 user control 30 DI8 Home switch
terminal 17 24V Internal 24 V power supply
Voltage range: 20 V to 28 V
14 COM- Max. output current: 150 mA
11 COM+ Common terminal of DI terminals
41 PULSE+ | Low-speed pulse reference mode:
® Differential drive input
43 PULS- ® Open collector
Input pulse form:
37 SIGN+ ® Direction+pulse
® Phase A + B quadrature pulse
39 SIGN- ® CW/CCW pulse
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Terminal Pin Description

38 HPULS+
High-speed input pulse reference

36 HPULS-

42 HSIGN+
High-speed position reference symbol

40 HSIGN-

35 PULLH Input interface of external power supply for
reference pulse

21 PAO+ A-phase frequency-division output/fully closed-

22 PAO- lOOp illpllt

25 PBO+ B-phase frequency-division output/fully closed-

23 PBO- loop input

13 PZO+ Z-phase frequency-division output/fully closed-

24 PZO- 100p input

29 GND Signal ground

44 0oCz Encoder Z-phase open collector output

15 5V 5V power supply

16 GND Power ground

20 All Analog voltage signal input

18 Al2 Analog current signal input

31 AO1 Analog voltage output

19 GND Analog signal ground

1 +5V 5V power supply

2 ov 0V power supply

[j 7 3 Reserved | -
2]
— 4 Reserved | -
CN2 encoder terminal 5 PS+ Encoder signal+
6 PS- Encoder signal-
Enclosure PE Shield
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Terminal Pin Description
4 RS485+ | Data transmit+
CN3
5 RS485- Data transmit—
6 - -
7 - -
CN3 communication 8 GND Data receive—
terminals s
Enclosure PE Shielding layer
12 RS485+ | Data transmit+
CN4
13 RS485- Data transmit—
14 - -
15 - -
CN4 communication 16 GND Data receive—
terminals Lo
Enclosure PE Shielding layer
! 2 1 COM STO reference ground
“ 2 24V 24 V power supply
} ¢ 3 STO1 Control input for STO1
CNS5 STO function .
terminals 4 STO2 Control input for STO2
Type-C 1: Type-c to serial, serial to USB

CN6 commissioning
and communication
terminal

2: Type-c > USB
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3.4 Power Supply Connection

/\ CAUTION

® Do not connect the input power cables to the output terminals U, V and W. Failure to
comply may cause damage the servo drive.

® Do not touch power terminals within 10 minutes after power-off because high voltage
exists inside the drive after power off.

® Do not bundle power cables and signal cables together or route them through the same
® duct. Power cables and signal cables must be separated by a distance of at least 30 cm to
prevent interference.

® Do not turn on and off the power supply frequently (once a minute). Failure to comply
may cause drive faults.

® Do not power on the servo drive when any screw of the terminal block or any cable
becomes loose. Failure to comply may cause a fire.

® Select cables based on the ambient temperature of the controller:
When the ambient temperature is high, use heat-resistant cables. Teflon cables are
recommended.
Take heat preservation measures in low-temperature environments because the surface of
regular cables may be easily hardened and cracked under low temperature.

® Use cables that can resist a voltage of 600 VAC or above and have a rated temperature of
o 75°C or above for the main circuit.

® Use a grounding cable with the same cross-sectional area as the main circuit cable. If the
cross-sectional area of the main circuit cable is less than 1.6 mm®, use a grounding cable
with a cross-sectional area of 2.0 mm’.

® Ground the drive reliably. Failure to comply may result in malfunction or even damage of
the drive.

® Use shielded cables to comply with the EMC requirements.
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3.4.1 Main circuit wiring

Power supply Check the power supply specifications
as per the drive nameplate.

e s ettt N
1 |
: Do not use the electromagnetic contactor :
1 to run or stop the motor. Il
| |
g Red
1 | Circuit breaker =% L1 U !
1 ; |
: ‘ ‘ | : 2 v White ;
l

: o~ ° W Black :
| 5 ! ! |
| Filter T I Yellow/green
! Electromagnetlc: ! @ !

I
: contactor : : N2 :
: o '
| | |
1 I |
| ! | !

I

: i } NI ]
] 7 [ e com !

I | e
! B 510P button ! | Po A !
| | 0 |
i | ! € | 1D 2V -

! | Motor
] l ! No | ALM+ @ ]
: RUN button | I I Alarm |
I ] | ! — Do not connect the
| B — — — —— - - ——~ : & | grounding cable to
| | | output \ osher cable connectors
! 5””;’;’&’? ”””” €] ! : or make them touch
! urge protection device ! U e
i ‘ i
1 ! 1
1 ! 1
v | NS T e 2 |
H Alarm output relay H
| |
1 - 1
! Alarm indicator !
| |
| |
1 1
Y . — e — = — ———mmm e e e b — o == == — — =NV a

— Grounding cable

Figure 3-1 Wiring of the single-phase 220V main circuit

NOTICE

Models with a single-phase 220 V power supply

® Model SIZE-A: MD-730PS-020. MD-730PS-040
® Model SIZE-B: MD-730PS-075
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3.4.2 Cable specifications and recommendations

Table 3-2  Drive input and output current and recommended cables
rive Model SCuten | Curvent | Corvemt | Spocifeation
Single-phase 220V
SIZEA = MD-730PS-020 23A 1L.6A 5.8A 0.75 mm’
SIZE A | MD-730PS-040 4A 2.8A 10.1A 0.75 mm’
SIZEB | MD-730PS-075 T9A 5.5A 16.9A 0.75 mm’
Table 3-3 Drive cable specifications and rec: dati
Cable Type Cable Size Outer Diameter (OD)
4x12AWG 12.2+0.4 mm
4x14AWG 10.5+0.3 mm
Power cable 4x16AWG 9.5+0.4mm
4x18AWG 7.8+£0.2mm
4x20AWG 6.5+0.2mm
4x12AWG 12.94+0.4mm
4x14AWG 11.2+£0.4 mm
Power shielded cable 4x16 AWG 10.1+0.4 mm
4x 18AWG 8.3+£0.2mm
4 x20AWG 6.5+0.2mm
Power cable + brake cable 4x20AWG +2 x24 AWG 6.5+0.2mm
2x 18AWG 5.8+£0.2mm
Brake cable
2x20AWG 5.0£0.2mm
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3.4.3 Grounding

/\ CAUTION

To prevent electric shock, ground the grounding terminal properly.

® Use grounding cables that meet technical standards for electrical devices and use
protective grounding conductors that meet technical specifications. and shorten the
grounding cable as much as possible.

® For use of multiple servo drives, ground them all. Improper grounding of the device may
cause malfunction of the servo drive and the device.

® Do not use one grounding cable for multiple devices. Improper grounding of the device

o may result in servo drive or device faults caused by electrical interference.

® For drives equipped with selective grounding screws for VDR and insulation resistor,
remove the selective grounding screw for VDR before voltage resistance test. Failure to
comply may cause the servo drive to fail the test.

® Install the servo drive on a conductive metal mounting surface. Ensure that the whole
conductive bottom of the device is attached properly to the mounting surface.

® Fix the grounding screw with the recommended torque. Avoid loosening or over-tightening
of the protective grounding conductor.

Grounding one servo drive alone

oo
% Connect the PE cable on the input power supply
@/ side to the input PE terminal of the drive.

B3 Connect the output PE terminal of the drive
to the motor output cable shield.
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Grounding multiple servo drives

Control cabinet

B Connect the main circuit input PE terminal
of the servo drive to the grounding copper
busbar of the control cabinet through a
protective grounding conductor.

Connect the PE cable on the input power
supply side to the grounding copper
busbar of the control cabinet.

Connect the grounding copper busbar of
the control cabinet to the metal housing
through a protective grounding conductor.

Connect the motor output cable shield to

Gronmiing a the output PE terminal of the servo drive.

copper busbar

Grounding the control cabinet system

To suppress interference in the control cabinet, isolate the interference source from devices that may be
interfered with. Divide the control cabinet into multiple EMC compartments or use multiple control cabinets
based on the intensity of interference sources.
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System installation principles:

® Place the control unit and the drive unit in two separate control cabinets.
® For installation involving multiple control cabinets, use a grounding cable with a cross-sectional
area of at least 16 mm” to connect the control cabinets. This is to ensure equipotentiality between
the cabinets.
@ If only one control cabinet is used, place different devices in different compartments of the control
cabinet based on signal intensity.
® Apply equipotential bonding to devices in different compartments inside the control cabinet.
® Shield all communication and signal cables drawn from the control cabinet.
® Place the power input filter in a position near the input interface of the control cabinet.
® Apply spray coating to each grounding point in the control cabinet.
Drive cabinet Control cabinet
I e T . e .
] Control | { !
! area ! ! d
: : Equipotential bonding : :
[} ! 1 [}
| Controller : < ' Hub i
| [ | P L |
1 ] 1 1
[} ! 1 [}
1 [} 1 1
1 ! | !
[} ! 1 [}
1 [} 1 1
1 } 1 1
[} ! 1 [}
1 [} 1 1
] . [} 1 [}
] Drive 1 | !
) area | : :
- — ! - :
i . . g i Controller !
] Drive [~ Drive 1 ! ]
] [} 1 [}
1 ! [} [}
| = ) =) ) : | :
1 1
] E'@ Reactor i Equipotential bonding | i
1 1
o = = —— - — 5 :
':l- 1 A | H ! b
A ____L.D ! L R |
L Achieve all-round -4
PE connection with the shield PE 1/O signal cable and
communication cable
Py 5 ——— Equipotential bonding
Grid Grid
Motor cable Motor cable IcadiandiEE

~—— Power cable
@ ~———— Motor cable
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Recommended grounding cable lugs for main circuit

Table 3-4 Recommended grounding cable lugs for power circuit

. Rated Output | Lug Model of = Lug Model of | Lug Model of
Drive Model Current Power Cable Brake Cable PE Cable
SIZE A MD-730PS-020 1.6A E1008 E0508 TVR2-4
SIZE A MD-730PS-040 2.8A E1008 E0508 TVR2-4
SIZE B MD-730PS-075 5.5A E1008 E0508 TVR2-4
OD| e | @C
B
L
Table 3-5 Lug models and dimensions

Lug model L B aC oD Color

E0508 14 mm 8§ mm 1.0 mm 2.6 mm Orange

E1008 14 mm 8§ mm 1.4mm 3.0mm Yellow

E1508 14 mm 8§ mm 1.7mm 3.5mm Red

Table 3-6 Dimensions and appearance of TVR2-4 cable lugs of the grounding cable

Lug model D d2 B Appearance
@d2 \
i o oo’
TVR 24 4.5mm 4.3mm 8.5mm g @‘)‘_,




3.5 Motor Connection

Terminal-type motor

Power input connector

!

ENGUS Y

Electrical Installation |

Pin No.

Usage

—

Phase V

Phase U

Phase W

Grounding cable

Brake (polarity insensitive)

o> W

Brake (polarity insensitive)

Power cable with brake

Figure 3-2 Power cable for terminal-type motor
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Aviation plug-type motor

Pin No. Usage
A Phase U
B Phase V
C Phase W
Power input connector .
D Grounding cable

!

Pin No. Usage
A Phase U
B Phase V
C Phase W
D Grounding cable

—

Brake (polarity insensitive)

2 Brake (polarity insensitive)

3.6 Encoder Connection (CN2)

/\ CAUTION

Precautions for wiring of encoder signal cables:
® Ground the shield on the drive side and the motor side. Otherwise, the drive will report false alarms.
® Do not connect cables to "reserved" terminals.

® When determining the length of the encoder cable, take into full account the voltage drop caused
by cable resistance and signal attenuation caused by distributed capacitance. Use shielded twisted
pairs above 26 AWG (as per UL2464 standard) and keep the length within 10 m.
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Terminal-type motor

Pin No. Usage

1 DATA+
DATA-
BAT+

Encoder connector

1

BAT-

~NoWn
BN —

+5V

ov

N N R W

FG

Single-turn encoder cable

Multiple-turn encoder cable ‘

P [ ]

Figure 3-3 Absolute encoder signal cables

/N\ CAUTION

Battery box precautions:

® Install the battery in the correct direction. Do not pinch the connector cable when closing the
battery box cover.

® Do not disassemble the battery because the internal electrolyte may spread out and cause physical
injury.

® Do not short circuit the battery. Failure to comply may deteriorate the battery power and even
incur the risk of explosion due to violent overheating.

® Before discarding the battery, insulate the battery with tape and then dispose of it according to
local regulations.
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Aviation plug-type motor

Pin No. Usage

1 DATA+

Encoder connector

DATA-

+5V

BAT-

BAT+

NelNiNe SRRV B N N

ov

10 Enclosure

3.7 Control Signal Connection (CN1)

Control terminal Connector Kit/Material No. AWG

CN1 DB44 24~30

Use shielded signal cables to protect I/O signal circuits against strong interference noise at the periphery.
® Use a separate shielded cable for each type of analog signal.

® Shielded twisted pairs are recommended as digital signal cables.
/L—)\\/\D‘V
Figure 3-4 Shielded twisted pairs

/\ CAUTION

® To avoid electromagnetic interference, keep a distance of at least 30 cm between 1/O signal cables
and power cables (input RST cables, output UVW cables, DC bus, and braking cables).

3.7.1 Position reference input signal

The pulse reference and symbol signal output circuit on the host controller side can either be differential
drive output or open-collector output.

The following table lists the maximum input frequency and minimum pulse width of these output modes.
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Single Channel Maximum Minimum Pulse Width
Pulse Mode
Pulse Frequency (pps) (ns)
Differential 500k 1
Low speed
Open collector 200k 2.5
High-speed differential 4M 0.125
/\ CAUTION

® The high-speed pulse and low-speed pulse cannot be used simultaneously, and only one of them

can be used at a time.

@ If the output pulse width of the host controller is smaller than the minimum value, an error occurs
when the servo drive receives pulses.

Low-speed pulse reference input

Differential mode

Host controller

>

%

GND &

Servo drive
35

7 (o
O PULSE+ | 41 2200
[ PULSE- | 43 £[¥=
Vol

i

‘
Loal SIGN+ |37 2200
— — N
1/ 1 SIGN- |39 *H’
Vo

!
.
! I
} 1
o
L GND 29
» ©

Note: This is a 5 V system. Please do not input the 24 V power.
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Open collector mode

(D When the internal 24 V power supply of the servo drive is used:

Host controller Servo drive

24V
+24 V power supply | 17 T

PULLH |35 3kQ

7y PULSE+| 41 J 2200
i == T
L al PULSE-| 43 {}*{
3 / ! 3kQ

I
0 I
v SIGN+ | 37 2200

| =
! I -
Y SIGN- | 39 *H*%
i T
! I
| / ! COM- | 14
o
L $
‘\ //

Host controller Servo drive
24V
™ 17
| PULLH | 35

PULLH |35 3kQ

7
! I
I |
! I
! 1
! I
P
L PULSE+| 41 2200
T . -
N s K=
! 1
.
. 3kQ
| 1 =
E L SIGN+ | 37 2200
Lo 39 - =
S COM- | 14




Open collector mode

@ When the external power supply is used:

Scheme 1: using the internal resistor of the servo drive

Host controller

Servo drive

Electrical Installation

External +24V DC 24V
117
PULLH |35 3kQ
Y PULSE+| 41 J 220Q
- s ,g
Ny PULSE- | 43 H*’
T |
| ]
g 3kQ
} |
| 3 SIGN+ |37 2200
b = ~
iy SIGN- |39 *H*%
- 1 14
N {
é 1}
External 0 V
Host controller Servo drive
24V
External +24V DC b u
-
External 0 V b i PULLH |35 3£2
< 1 =
| | PULSE+|41 2200
I S -
| | PULSE- 43 ﬂ**é
! 1
.
. 3kQ
[ —
E | | SIGN+ (37 2200
i i = -
I | SIGN- (39 H**%
Sy 14

&
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Open collector mode

@ When the external power supply is used:
Scheme 2: using the external resistor

Host controller

Servo drive

24V
7T
External +24V DC ’
}/ PULLH |35
RI | ! PULSE+ |41 2200
=i =
;/IPULSE— 43 *H!‘i
- K
} 1
P
! I
RI | 4l SIGN+ |37 2200
= i ; = -
[ 1 sion- 30 #Hr»%
AV
b ) 14
\é, ﬂ
v
External 0 V
Host controller Servo drive
24V
417
External +24V DC
T 77\ PULLH |35
e o
RI 1 5} PULSE+ |41 2200
= =
| / | PULSE- |43 *H‘%
v
! 1
! I
.
2 RI | Al SIGN+ |37 2200
[ sion-J39 ﬂ*:g
v
‘\\ ! 14
~
External 0 V é




/\ CAUTION

Avoid the following wiring errors:

The current-limit resistor is not connected, resulting in burnout of terminals.

High-speed pulse reference input

Terminals are not correctly connected, resulting in burnout of terminals.

Electrical Installation

Multiple terminals share the same current-limit resistor, resulting in the pulses receiving error.

SIGN terminals are not connected, resulting in that these two terminals receive no pulses.

Multiple terminals share the same current-limit resistor, resulting in the pulses receiving error.

High-speed reference pulse and symbol signals on the host controller side can only be output to the servo

drive via differential drive output.

Host controller

Servo drive

7 HPULS+ |38
[T neuis- |36
v
1 HSIGN+ | 42
HSIGN- | 40
/
GND | 29

GND 47

)
>
!

Note: This is a 5 V system. Please do not input the 24 V power.

3.7.2 Analog input and output signals

Analog input circuit

2-channel speed and torque analog signal input port: AI1/AI2

® All voltage analog input (12-bit resolution)
Input specification: -10 Vto +10 V
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Maximum allowable voltage: £12 V
Input impedance: about 10 kQ

® AI2 current analog input
Input specification: 4 mA to 20 mA
Resolution: 12 bit

Servo drive

A Al >£{ Low-pass ﬁlterHA/D conversion%

GND

1

Analog voltage signal input

Analog output circuit

The speed and torque analog signal output terminal is AOI.
® Voltage range: -10 Vto +10 V

® Output current limit: <I mA

Servo drive

GrU e
!

Analog voltage signal output
19 ./ GND
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3.7.3 Digital input/output (DI/DO) signals

DI circuits

® The following takes DI1 as an example, and the remaining DI circuits are the same.

When the host controller adopts relay output:

® For use of the internal 24 V power supply of the servo drive.

Servo drive

24V
+24 V power supply | 17 T

COM+_|_ 11
Tl./|

DIl (CMDI) | 9 W7
e —

h
Ej COM- >€

Relay

® For use of an external power supply.

Servo drive Servo drive
External
+24 V power supply
+24V 2V
Lo izl 2 Two power power
+24 V power supply | 17 supplies. o R T
mess up.
COM+ | 11 COM+ | 11 N
DIl (CMD1) | 9 4.7kQ ﬁi( DIl (CMD1) | 9 4.7kQ :(
! 4 — S p—— r
Relay >>€
<
External 0 V External 0 V
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‘When the host controller adopts open collector output:

® For use of the internal 24 V power supply of the servo drive.

Servo drive Servo drive
24V 24V
+24 V power supply | 17 T +24 V power supply 17 T
PNP
COM+ | 11 COM+ |11

H

[{ JDIl (CMD1) |9 4£ﬁ1<:

COM- | 14 COM- %

DIl (CMD1) |9 4.7kQ % :Lr
———

NPN

® For use of an external power supply.

Servo drive Servo drive
External 24 External 24y
+24 V power supply +24 V power supply 17

PNP

L

COM+

1
1

L com+ | 11 et
l{ J DIl (CMD1) | 9 4.7kQ ﬁ (
| ( ) C L

DIl (CMDI1)_| 9 4.7kQ ﬁ
1

>%47 External 0 V T

External 0 V

NOTICE

® PNP and NPN inputs cannot be used together in the same circuit.
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DO circuits

NOTICE

® The following takes DO1 as an example, and the remaining DO circuits are the same.

When the host controller adopts relay input:

Servo drive

External
5Vto24V
power supply

Relay

17/

7 | DO1+
6 | DOI-
External 0 V.
/\ CAUTION

® When the host controller adopts relay input, a flywheel diode must be installed. Otherwise, the DO
terminals may be damaged.

When the host controller adopts optocoupler input:

NOTICE

® The maximum allowable voltage and maximum current capacity of the optocoupler output circuit
inside the servo drive are 30 VDC and DC50 mA, respectively.
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Servo drive External Servo drive External
5V to 24 V power supply 5V to 24 V power supply
o Current limiting
" resistor not used
Optocoupler Optocoupler
7 ), DOl+ j
6 | DOI- 6 . DOI-
]7 2
External 0 V External 0 V
r ’_\ f_: :7
L (I |

3.7.4 Wiring of the brake

Some servo motors have a brake inside. The motor brake is used to prevent the movement of the servo
motor shaft and keep the motor locked in the position when the servo motor may move unexpectedly due to
external forces or its own weight during non-running conditions.

/\ CAUTION

® The motor brake can only be used on a stopped motor and is only used to keep the load stationary.
Do not use it to brake a moving load.

The brake coil has no polarity.

Switch off the S-ON signal after the servo motor stops.
When the motor with a built-in brake runs, the brake may generate a click sound, which does not
affect its function.

® When brake coils are energized (the brake is released), flux leakage may occur on the shaft end.
Pay special attention when using magnetic sensors near the motor.
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r  ~
Power |~
supply -
|~ 0
I
. |
Check the power supply Electromagnetic |
specifications as per contactor
the drive nameplate. @ Encoder
I
I

Control brake relay ]
BK-RY !

+24 V (brake power supply)

The DC power supply for the brake
must be prepared by users.

Figure 3-5 Wiring of the brake

Precautions during wiring:

When determining the length of the motor brake cable, take into full account the voltage drop caused by
cable resistance. The input voltage must be at least 21.6 V to enable the brake to work properly.

Table 3-7 Brake specifications

Motor Model Holding Torque Rated Power Power Supply Voltage
MD-KS26N3C01 0.32N'm 6.9W 24VDC
MD-KS26S3C02 1.27N'm 73W 24VDC
MD-KS26S3C04 1.27N'm 73W 24VDC
MD-KS26S3C08 32N'm 85W 24VDC

3.8 Communication Signal Connection (CN3 and CN4)

CN3 and CN4 are two same communication signal terminal connectors connected in parallel. Through CN3
and CN4, the following communication connections can be realized:

® Communication connection between the drive and PLC;

® Communication connection between drives.
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NOTICE

RS485 communication connection of parallel drivers:

® When the number of nodes is large, the daisy chain connection mode is recommended for the
RS485 bus.

The RS485 signal reference ground of all nodes must be connected together. A maximum of 128
nodes can be connected.

CN3/CN4 Pin No. Signal Description
4 RS485+ Data transmit+
N3 ; 5 RS485- Data transmit—
3
: 6 : :
6
7 7 - -
8
CN3 communication terminals 8 GND Data receive—
Enclosure PE Shielding layer
12 RS485+ Data transmit+
o 13 RS485- Data transmit-
14 - -
15 - -
CN4 communication terminals 16 GND Data receive—
Enclosure PE Shielding layer




Electrical Installation

3.9 Communication Terminal Connection (CN6)

You can connect the drive to the PC through the CN6 terminal by using a serial cable (two-part wiring:
Type-c to serial, and serial to USB) or a USB cable.

Type-c-to serial cable

Serial-to-USB cable
(optional)

(prepared by users)

«——8 F—D

USB cable
(optional or prepared by users)
>

ED

Figure 3-6 Communication terminal connection

DB9 Female Connector (Hole Type) Pin No. Signal Description
2 RXD PC receive end
3 TXD PC transmit end
© ©
5 GND Ground
Housing PE Shield

3.10 Safety STO Terminal Connection (CNS)

The safety STO terminal (CNY) is used to configure two isolated inputs to dual-channel inputs of the STO
function.

Figure 3-7 Layout of the safety STO terminal



| Electrical Installation

Pin No. Name Value Description
1 COM ov STO reference ground
2 24V 24V 24V power supply
3 STO1 - Control input for STO1
4 STO2 - Control input for STO2

Electrical specifications and connections of input circuit
CNS5 input signal features:

® Specifications

The servo drive operates normally only when the input states of STO1 and STO2 are both "High"

("1" or "H").
The servo drive does not operate when either or both the input states of STO1 and STO2 are "Low"
(HO" or "L").

® Electrical characteristics of Safety Request Input Signal:
Item Characteristics Description
Voltage range 24 VDC (£15%) -
Input current 4mA (Typ.) This is the value per channel.
Standards of logic levels "0"<3V,"1">15V -
Digital input impedance 5.78kQ -
Example connection of Example connection of
external 24 V power supply internal 24 V power supply
Servo drive Servo drive
24V CN5 CN5
124V 24
| sto13 40 . power supply |2

STO1 |3 ‘“‘Eﬂ
40 -
STO2 |4 et N o j*(

COM-| 1 % e (:
STO2 |4 4kQ

V comypl | j - (

Figure 3-8 Input circuit connection of the safety STO terminal
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3.11 Braking Resistor Connection
/\ CAUTION

Do not connect the external braking resistor directly to positive and negative electrodes of
the bus. Failure to comply may result in drive damage or even a fire.

Do not select a resistor with resistance lower than the allowable minimum value. Failure
to comply may result in an alarm or damage to the servo drive.

Do not contact the external braking resistor during use. Failure to comply may result in
burns caused by the hot braking resistor.

Set parameters of the braking resistor properly before using the servo drive.

® Install the external braking resistor on incombustible objects (such as metal).

Connect the braking resistor !
between P® and C X

CEEEReEee
goeeecees

Figure 3-9 Connection of the external braking resistor

® The above connection example is for model SIZE A. Remove the jumper bar between terminals
P@ and D before connecting an external braking resistor for other models.
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Table 3-8 Specifications of the braking resistor

Built-in braking resistor Z’[l'l'(:;‘v‘;‘l‘)'l‘e‘ Bml“l’i?;‘gi“;:‘::rgy
Drive Model Resistance of Absorbed by
Resistance  Resistor Power | pyternal Resistor Capacitor
SIZE A | MD-730PS-020 - - 45Q 9.3]
SIZEA | MD-730PS-040 - - 45Q 26.29]
SIZEB = MD-730PS-075 50Q 50 W 40Q 22.41]
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Figure 4-1 Position control block diagram

Set the parameter C00.00 = 0 through the servo drive panel or the drive debugging platform, and then the
servo drive will work in the position control mode.
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4.1.1 Block diagram of function codes in position control mode

- N
/Position feedback \
# ' (Encoder unit)
i

I

Figure 4-2  Block diagram of function codes in position control mode

4.1.2 Position reference input

Position reference inputs include: position reference source, position reference direction and position
reference prohibition.
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Figure 4-3  Block diagram of the position reference input setting

Position reference source

In position control mode, the position reference source should be set by parameter C03.00 first.

Figure 4-4  Position reference source setting
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The position reference is a pulse reference (C03.00 = 0)

When selecting the pulse reference, perform the following steps to obtain the correct pulse reference form.

Select the low/high-speed pulse
input terminal (C00.22)

Filter out interference signals
Low-speed pulse input filtering (C00.24)
High-speed pulse input filtering (C00.25)

Direction+pulse
Phase A + B quadrature pulse
CW+CCW

Figure 4-5 Pulse reference source setting flowchart



Pulse input terminal

The servo drive provides two pulse input terminals:

Function overview

Servo drive
3kQ
—
PULLH [ 35 3kQ
PULSE+[ 41 2200
PULSE_ 43 =
Low-speed pulse 3kQ
position reference =
3kQ
SIGN+ [ 37 2
SIGN- 39 o
"ol HPULSE+ ] 38
/ HPULSE- | 36 J>—
High-speed pulse ')
position reference
Up to 4 M
USRS Al HSIGN+| 42
/ HSIGN- | 40 J>—
v
GND | 29

The low-speed pulse input terminals (PULSE+, PULSE-, SIGN+, and SIGN-) receive open-collector input

GND &

(maximum frequency 200 kpps).

The high-speed pulse input terminals (HPULSE+, HPULSE-, HSIGN+, and HSIGN-) receive only
differential input (maximum frequency 4 Mpps).

Table 4-1 Pulse input specification

Maximum Forward
Pulse Frequency Voltage Current
High-speed pulse Differential signal 4 Mpps 5V <15 mA
Differential signal 500 kpps 5V <15 mA

Low-speed pulse
Open-collector signal 200 kpps 24V <15 mA
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Pulse input terminal filter

Set the filter time to filter the pulses from the low-speed/high-speed pulse input terminals to prevent motor
malfunction due to interference on the servo drive.

If the filter time constant is tg, and the minimum width of input signals is t,,;,, the input signal and filtered
signal are as shown in the following figure. The filtered signal has a t; delay over the input signal.

The signal width is less than t,, The signal width is less than tF,
and the original high level state is and the original low level state is
maintained after filtering. maintained after filtering.
<t <t
— F}<— — ’F‘, __Minimum width t  of input signal

Il sy
t]

E |}
Input signal ——————| H J

Filtered signal — e
Tl

P

Figure 4-6 Schematic diagram of filtered signal waveform

The filter time constant t, must meet the requirement: t; < (20% - 25%) t,y,-
The recommended filter parameter setting based on the maximum frequency (minimum width) of input
pulses is described in the following table.

Table 4-2 Recommended Filter Time Constant

. Maximum Frequency | Recommended Filter Time
Pulse Input Terminal Parameter of Input Pulses Constant (Unit: ns)
§ . <167k 750
Low-speed Pullse input C00.24
termina 167k to 200k 500
High-speed pulse input 200k to 1M 125
inal C00.25
terminal > 1M 75

Pulse reference form

The servo drive supports three pulse input forms:
® Direction + pulse (positive or negative logic)
® Phase A + phase B quadrature pulse, 4-frequency multiplication
® CW+CCW (positive logic or negative logic)

Select the pulse input format appropriate for the host controller or other pulse output device.
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Schematic Diagram of

Schematic Diagram of

€00.20 | Pulse Form Signal Forward Pulse Reverse Pulse
Pulse + PULSE PULSE —t(:t‘l:,—\—,—L PULSE __ = LT L
0 direction SIGN ! : LI oty
Positive logic SIGN | High SIGN Low
Pulse + PULSE }:;\ PULSE m
1 direction PsliéiE LRI ERECIS
Negative logic SIGN ! Low SIGN ! High
Phase A+ B PULSE Phase A leads phase B by 90° Phase B leads phase A by 90°
) quadrature pulse | (Phase A) Phase A W Phase A [
) AN
4-frequency SIGN Phase B == = P ﬁ:i—,i
multiplication (Phase B) Lt Ly
PULSE
; CW +CCW (W) ow ew _JLITLTL
Positive logic SIGN cow M cew
(CCW)
PULSE
4 CW +CCW (CwW) o o
Negative logic SIGN cow cow
(CCW)

The following table describes the maximum frequencies and widths of position pulses from different

terminals.

Table 4-3  Pulse reference specification

Maximum Minimum Time Width (ps)
Input Terminal
Frequency t, t, t, t,
High-speed pulse input terminal 4 Mpps 0.125 0.125 0.125 0.25
Low-speed pulse Differential 500 kpps 1 1 1 1
input terminal Open collector 200 kpps 2.5 2.5 2.5 5

The rising time and falling time of position pulses must be smaller than 0.1 ps.
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Multi-position reference as the position reference source (C03.00 = 1)

The servo drive supports multi-position running. It stores 16 position references, and the displacement,
maximum running speed, and acceleration/deceleration time of each position reference can be set
respectively. The waiting time and switch mode between positions can also be set according to actual
requirements. The setting flowchart is as follows:

Position planning mode selection: C11.00
Position planning reference type: C11.01
—————————— Position planning reference update mode: C11.02
Position planning initial group number: C11.03
Position planning end group number: C11.04

—————————— Set the relevant parameters of each curve

Set the motor displacement based on
the electronic gear ratio

Set the FunIN.19 (position planning trigger)
function to active

Figure 4-7 Multi-position reference source setting flowchart



Multi-position running mode
1. Individual running (C11.00 = 0)
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Table 4-4  Individual running description

Mode Description

Running Curve

® The drive stops after one cycle of running.

® The drive switches to the next displacement
automatically.

® The interval time between displacements can
be set as needed.

® The position planning trigger (PosInSen)
signal is level triggered.

Speed (V.
P ™ Displacement 1
Vlmax
Vo [ - 7Displacemen12
S, s,
‘ 4,‘_‘_7 Time (t)
Waiting time

Vimaw Vome: Maximum running speeds in
displacement 1 and displacement 2

S,, S,: displacement 1 and displacement 2

® The positioning completed signal is active after
each displacement is reached.

® If the multi-position reference enable signal
is switched off during operation, the drive
abandons the unfinished displacement and stops.
The COIN (positioning completed) signal is
activated after the drive stops.

® Ifthe S-ON signal is switched off during
operation, the motor stops according to the stop
mode at S-ON OFF. The COIN (positioning
completed) signal is deactivated after the motor
stops.

® Position planning can be paused through the DI
function (FunIN.20: position planning pause).

® A cycle of running refers to the process that the drive runs from the initial position group number
(C11.03) to the end position group number (C11.04).
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2. Cyclic running (C11.00 = 1)

Table 4-5 Cyclic running description

Mode Description

Running Curve

® The drive starts from displacement 1 again
after each cycle of running.

® The drive switches to the next displacement
automatically.

® The interval time between displacements can
be set as needed.

® The cyclic running mode is kept when the

FunIN.19 (position planning trigger) is active.

® The position planning trigger (PosInSen)
signal is level triggered.

Speed (V)
Vo Displacement 1
Vi [ ~_ Displacement 2
S\ Sl
‘ 44_..* Time (t)
Waiting time

Vimaxs Vamex: Maximum running speeds in
displacement 1 and displacement 2

S, S,: displacement 1 and displacement 2

® The positioning completed signal is active after
each displacement is reached.

® [f the multi-position reference enable signal
is turned off during running, the servo drive
discards the uncompleted displacement and
stops. After the stop process is completed, the
positioning completion signal is active.

® I[fthe S-ON signal is switched off during
operation, the motor stops according to the stop
mode at S-ON OFF. The COIN (positioning
completed) signal is deactivated after the motor
stops.

® Position planning can be paused through the DI
function (FunIN.20: position planning pause).

3. DI switchover running (C11.00 = 2)

‘When the multi-position running mode is DI switchover running, assign functions 12 to 15 (FunIN.12:
CMDI to FunIN.15: CMD4, multi-reference switchover) to four DIs of the servo drive, and set the active

logic of these DIs.
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Table 4-6 DI switchover running description

Mode Description

Running Curve

The displacement to be executed next can
be set when the current displacement is in
progress. The motor stops after the current
displacement is done executing. After the
multi-position reference enable signal is
switched on again, the present displacement
will be executed.

The displacement No. is determined by the DI
terminal logic.

There is no waiting time between
displacements. The interval time between
displacements is determined by the command
delay of the host controller.

The position planning trigger (PosInSen)
signal is edge triggered.

Speed (V) | posinsen PosInSen reactivated
activated again
| |
[ |
Displacement x
Vi [~ = 72 !
| Displacement y
''s
| y
| Time (t)

Time area that can be used to
set displacement y

Vinaxs Vymay: Maximum running speeds in
displacement X and displacement Y

S, S,: displacement X and displacement Y

® The positioning completed signal is active after
each displacement is reached.

® If the multi-position reference enable signal
is switched off during operation, the drive
continues to execute the unfinished displacement
and outputs the COIN (positioning completed)
signal.

® The displacements must be switched in the
following sequence:

a. Wait until displacement x is done executing
before switching the displacement No.

b. When displacement x is in progress or done,
switch off the multi-position reference enable
signal first, and then change the displacement
No. from x to y (if x =y, the drive executes
displacement x again).

c. After displacement x is done executing, switch
on the multi-position reference enable signal
again to make the drive execute displacement y.

® Ifthe S-ON signal is switched off during
operation, the motor stops according to the stop
mode at S-ON OFF. The COIN (positioning
completed) signal is deactivated after the motor
stops.

® Position planning can be paused through the DI
function (FunIN.20: position planning pause).
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Speed reference

Displacement 1

Time (t)

CMD2 0

CMD3 0

CMD4 0

PosDirSel

PosInSen ﬂ: |
COIN

Figure 4-8 Multi-position sequence diagram

NOTICE

The PosInSen signal is edge triggered. When using a normal DI terminal, ensure the effective
signal width is at least 3 ms; when using a high-speed DI terminal, ensure the effective signal
width is at least 0.25 ms.

Area for switching the displacement No.: Refers to the range that starts from the moment the last
position reference is done transmitting to the moment the next PosInSen signal is activated again.

When a normal DI is used, an effective signal width of 0.125 ms must be kept.
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Related functions:

Code Name Function Name Function
FunIN.12 | CMDI1 Multi-reference switchover 1 | The position No. is a 4-bit binary value, and
FunIN.13 | CMD2 Multi-ref itch 2 the relationship between the displacement No.
unii. ulti-reference switchover and CMDI1 to CMD4 is shown in the following
FunIN.14 | CMD3 | Multi-reference switchover 3 | table. The DI terminal logic is level triggered.
The CMD value is 1 upon active level input or
FunIN.15 | CMD4 = Multi-reference switchover 4 | 0 upon inactive level input.
Table 4-7 Relationship between the displacement No. and CMDI to CMD4
CMD4 CMD3 CMD2 CMD1 Displacement No.
0 0 0 0 1
0 0 0 1 2
1 1 1 1 16

4. PP mode running (C11.00 = 3)

Table 4-8 Description of PP mode running

Mode Description Running Curve

® The drive executes displacement 1 only.

® The position planning trigger (PosInSen)
signal is edge triggered.

Multi-position
enable trigger

/ C11.06

® Trigger a servo multi-position enable
(FunIN.19). The servo drive stops after running
for a distance defined by C11.06.

Next trigger
FunIN.19

\ C11.06

FunOUT.23=1

® Position planning can be paused through the DI
function (FunIN.20: position planning pause).
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5. Single continuous running (C11.00 = 4)

Table 4-9 Description of single continuous running

Mode Description

Running Curve

® The drive stops after running for one cycle.

® The drive switches to the next displacement
automatically.

® There is no waiting time between
displacements.

A%

Imax>

Speed (V)
Displacement 1
Vlmz\x
‘} Displacement 2
2max - - - ‘
I
S S
i I
| Time (t)

Vs Maximum running speeds in

displacement 1 and displacement 2

S, S,: displacement 1 and displacement 2

The positioning completed signal is active after
each displacement is reached.

If the multi-position reference enable signal

is switched off during operation, the drive
abandons the unfinished displacement and stops.
The COIN (positioning completed) signal is
activated after the drive stops.

If the S-ON signal is switched off during
operation, the motor stops according to the stop
mode at S-ON OFF. The COIN (positioning
completed) signal is deactivated after the motor
stops.

Position planning can be paused through the DI
function (FunIN.20: position planning pause).
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6. Cyclic continuous running (C11.00 = 5)

Table 4-10  Description of cyclic continuous running

Mode Description Running Curve

Speed (V)

v Displacement 1

Tmax
\ Displacement 2

|

2max ‘ ‘

S ‘ N |
f

1 2
|

| Time (1)

® The drive starts from displacement 1 again

. Vimaxs Vamae: Maximum running speeds in
after each cycle of running.

displacement | and displacement 2
® The drive switches to the next displacement

. S,, S,: displacement 1 and displacement 2
automatically.

® The positioning completed signal is active after

° . e ! :
There is no waiting time between cach displacement is reached.

displacements.
® If the multi-position reference enable signal

® The position planning trigger (PosInSen) is switched off during operation, the drive

signal is edge triggered. abandons the unfinished displacement and stops.
® The position planning trigger (PosInSen) The COIN (positioning completed) signal is
signal is active, and the drive maintains the activated after the drive stops.

cyclic running state. ® Ifthe S-ON signal is switched off during

operation, the motor stops according to the stop
mode at S-ON OFF. The COIN (positioning
completed) signal is deactivated after the motor
stops.

® Position planning can be paused through the DI
function (FunIN.20: position planning pause).

Multi-position running curve

A total of 16 position references can be set during multi-position operation. The displacement, maximum
running speed, acceleration/deceleration time, and interval time between displacements can be set separately.
The following table takes displacement 1 as an example.

The actual motor running curve according to the preceding setting is shown in the following figure.
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Motor speed (V) Motor displacement:
(C11.06) x Electronic gear ratio
Planned speed |- — —
C11.08
s — Time (t)
Acceleration/ Waiting time
Deceleration time (t) (C11.0E)

Figure 4-9 Motor running curve in displacement 1

Position planning trigger and pause

‘When using multi-position reference as the position reference source, assign function 19 (FunIN19: position
planning trigger) and function 20 (FunIN20: position planning pause) to two DIs of the servo drive, and set
the active logic of these DIs.

Code Function Name Function
. . . Active: The servo motor executes the multi-position planning.
F .1 Posit 1 t . .
uniN-19 OSION planiing teeer | ractive: The servo motor is in locked state.
Active: The servo motor pauses execution of the multi-position
FunIN.20 | Position planning disable | planning.
Inactive: The servo motor executes the multi-position planning.

Step amount as the position reference source (C03.00 = 2)

NOTICE

® When the servo drive is in running state (S-ON signal active), the motor is in locked state if the

step amount reference enable signal is inactive; the server motor runs if the step amount reference
enable signal is active. When the execution of the C03.0C reference is completed and the step
amount reference enable signal is no longer triggered, the motor is in locked state.

The servo drive also has the step amount running function, which means that the servo drive runs according
to the internal fixed speed until the set displacement is reached. The setting flowchart is as follows:
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Start
Set the motor speed | — — — — — — — — — — Motor speed = C03.0D, Unit: rpm
Set the target | Target displacement of motor
displacement C03.0C x Electronic gear ratio

l

Set the step amount
reference enable

—————————— Set the DI FunIN.34 to active

End

Figure 4-10 Flowchart for setting step amount reference as the position reference source

motod TP
1500 -F————————————
C03.0D ~ — — - =
0 PosStep Time (t)
activated

Figure 4-11 Motor running curve when C03.00 =2
The hatched area in the preceding figure indicates the motor displacement: C03.0C x Electronic gear ratio,
and the motor speed cannot exceed 1500 rpm.
® Motor displacement

When the position reference source is the step amount, the position reference sum (reference unit)
is set in C03.0C. The sign of the C03.0C value determines whether the motor speed is a positive or
negative value.
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Parameter Name Value Range Default Unit Modificantion
Mode
C03.0C Step amount -9999 t0 9999 50 Ur}lt in Durlr.lg
reference value application operation

® Step amount reference enable

When using the step amount as the position reference source, assign function 34 (FunIN.34: PosStep,
step amount reference enable) to a DI of the servo drive, and set the active logic of the DI.

Related functions:

Code Name Function Name Function
Servo running state
Active: Th iti fi fi .
FunIN 34 PosStep Step amount : c.tlve e position reference fie ned by C03.0C
reference enable | is input to the servo drive, driving the motor to run.
Inactive: The servo motor is in locked state.

FunIN.34 (Step amount reference enable) is edge-triggered. The motor is locked after the step amount
reference is done executing. When FunIN.34 is triggered again, the motor executes the step amount
reference defined by C03.0C again.

Position reference direction

A DI can be used to change the position reference direction, so as to change the motor direction of rotation.
Assign function 16 (FunIN.16: position reference direction) to a DI of the servo drive, and set the active

logic of this DI.
Code Function Name Function
Positi . . L L
ostion Inactive: Actual position reference direction same as the set direction.
FunIN.16 reference - .. A . L
direction Active: Actual position reference direction opposite to the set direction.

NOTICE

® The actual motor direction is related to the rotating direction in C00.01, positive/negative of
position reference, position reference direction (FunIN.16).




Table 4-11 Motor direction of rotation
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C00.01 Sign of Position FunIN.16 Actual Motor Direction
Reference of Rotation
0 + Inactive CCW
0 + Active CW
0 - Inactive CW
0 - Active CCW
1 + Inactive CW
1 + Active CCW
1 - Inactive CCW
1 - Active CW

Position reference inhibited

The servo drive provides the position reference inhibited function (FunIN.24).

Position reference inhibited

The servo drive sets all the position references to 0, which means it does not respond to any internal or

external position references, and the motor is in the locked state in the position control mode. In this case,
the drive can switch to other control modes to continue operating. To use this function, assign function 24
(FunIN.24: position reference inhibited) to a DI of the servo drive, and set the active logic of this DI. The

high-speed DI terminal (DI7 or DIS8) is recommended.

Input position reference

Position reference inhibited

ON

Responded position reference

OFF

ON

Figure 4-12  Waveform example for position reference inhibited
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Related functions:

Code Function Name Function

Inactive: The drive responds to position references in
Position reference position control mode.

inhibited Active: The drive does not respond to any internal or
external position references in position control mode.

FunIN.24

® When DI is used, keep an interval of at least 0.5 ms from the moment the DI logic is deactivated

to the moment the internal position reference is inputted.

4.1.3 Reference Frequency Division/Multiplication (Electronic Gear Ratio)

Definition of the electronic gear ratio

In the position control mode, the input position reference (reference unit) defines the load displacement; the
motor position reference (encoder unit) defines the motor displacement. The electronic gear ratio is used to
establish a proportional relationship between the input position reference and motor position reference.

The electronic gear ratio, which allows frequency division (electronic gear ratio < 1) or frequency
multiplication (electronic gear ratio > 1), can be used to set the actual displacement corresponding to the
input position reference per reference unit, or used to increase the position reference frequency when the
motor speed needed cannot be fulfilled due to limited pulse output frequency of the host controller or limited
parameter value range.

® Reference unit: Refers to the minimum identifiable value input from the host controller to the

servo drive.

® Encoder unit: Refers to the value of the input reference multiplied/divided by the electronic gear
ratio.



Function overview

Procedure for setting the electronic gear ratio

The electronic gear ratio varies according to the mechanical structure. Set it according to the following
flowchart.

Check the reduction ratio, ball screw lead,

and gear or belt pulley diameter.

———————— Check the encoder resolution of the servo motor.

Check mechanical data and positioning accuracy.
******** Check the load displacement for one position
reference sent by the host controller.

Calculate the position reference for one revolution
———————— of loaded shaft based on the mechanical parameters
and load displacement for one position reference.

. . Encoder resolution . .
— — — — — — — — Electronic gear mtloE X Reduction ratio

A ) Position reference for one revolution
of loaded shaft (reference unit)

777777 Set the function code based on the electronic gear ratio

Figure 4-13  Procedure for setting the electronic gear ratio
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See the following figure for how to set parameters.

Gear ratio switchover mode
C03.0B

ondition for switching the
electronic gear ratio
DI functions: FunIN.32

Is C00.02 set to 0?

Electronic gear ratio 1

Electronic gear ratio 2

Encoder resolution
C00.02

Figure 4-14  Flowchart for setting the electronic gear ratio

NOTICE

® When C00.02 is not equal to 0, the following formula applies
B Encoder resolution

C00.02

Electronic gear ratio NG

In this case, electronic gear ratios 1 and 2 are invalid.

/A CAUTION

® The motor speed may fluctuate significantly if the electronic gear ratio changes sharply in real
time or electronic gear ratio 1 differs greatly from electronic gear ratio 2. In this case, use the
position reference filter function (C01.20, C01.21, C01.22, or C01.23) to allow smooth switchover
of position references.
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Switching the electronic gear ratio

® The electronic gear ratio can be switched when C00.02 is set to 0. Determine whether it is necessary
to switch between electronic gear ratios 1 and 2 based on mechanical conditions. Set the condition

for switching the electronic gear ratio.
® Only one electronic gear ratio is effective at a moment.
® The effective time of real-time change in the electronic gear ratio is also restricted by the switchover
condition.
Assign function 32 (FunIN.32: electronic gear ratio switchover) to a DI of the servo drive, and set the active
logic of this DI.

Related functions:

Code Function Name Function

Inactive: Electronic gear ratio 1 is selected in position

FunIN.32 Condition for switching | control mode.
’ the electronic gear ratio | Active: Electronic gear ratio 2 is selected in position control

mode.

The electronic gear ratio selected by the servo drive is described in the following table.

€00.02 C03.0B Level °fF]):n‘?;f;g2“ed with Electronic gear ratio
Inactive C03.02/C03.04
0 Active €03.06/C03.08
‘ Inactive €03.02/C03.04
: Active €03.06/C03.08
1 to 1048576 -

The resolution of the serial encoder is 2" (P/r), where "n" is the number of bits of the serial encoder.
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Calculating the electronic gear ratio

The following figure shows the relationship among the position reference (reference unit), load displacement,
and electronic gear ratio:

|
i
Position reference 1
B (Encoder unit), = ! Reduction | |Mechanical

mechanism [—| and load

Position reference
(Reference unit)

. A
Number of position _
references: P (P) | '
Position reference 1 Electronic

frequency: f (Hz) | gear ratio

Reduction ratio (R) Load displacement: L
Load speed: V.

Position feedback
(Encoder unit)

23-bit encoder resolution:
PG=8388608

Figure 4-15 Relationship among the position reference (reference unit),
load displacement, and electronic gear ratio

Take the ball screw in linear motion as an example, with p; (mm) as the screw lead, P; as the encoder
resolution, and R as the reduction ratio of the reduction mechanism.

Reduction gear Load

Py

L
Motor
i X The motor shaft rotates m revolutions
Reduction ratio (R) = .
\ The load shaft rotates n revolutions

Encoder resolution P

Figure 4-16 Ball screw

® When the load displacement per pulse AL (mm) is known:

AL AL
When the load displacement is AL, the load shaft rotates s revolutions, and the motor shaft rotates s
x R revolutions.

B AL
1 x K = E x R x PG
Therefore, the electronic gear ratio is calculated as follows:

B AL
A= *R7P
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When the load displacement L (mm) and position reference sum P (P) are known:

L
When the mechanical displacement is L, correspondingly the load shaft rotates p_~ revolutions and the

motor shaft rotates —— x R revolutions.

Ps

Therefore, the electronic gear ratio is calculated as follows:

Vi
Load shaft speed: p_~ (1/s)

Vi
Motor speed: V=7 xR

Ps

L
PrRpy MRAT
e

When the load moving speed V, (mm/s) and position reference frequency f (Hz) are known:

The relationship among the position reference frequency, electronic gear ratio, and motor speed is as

follows:

B
fx A =V, xP,

Therefore, the electronic gear ratio is calculated as follows:

Screw lead: 0.01m

(Circumference of belt
pulley: 0.628m)

B VuxPg
AT f
Example for setting the electronic gear ratio
Mechanical Structure
Step Name
Ball Sc‘re‘w Belt Pulley Transmission Rotating Load
Transmission
. . R.eductlon ratio (R): /1 Reduction ratio (R): 10/1
. Reduction ratio (R): | Diameter of belt pulley: .
Mechanical Load angle of rotation
1 1/1 0.2m .

parameters per revolution of the load

shaft: 360°

2 | Encoder resolution

17bit=131072P/r

17bit=131072P/r

17bit=131072P/r

Load displacement

3 | per position reference | 0.0001m 0.000005m 0.01°
(reference unit)
Position references 0.01 0.628 360
per revolution of the | —— 02 -
4 load shaft (reference | 0-0001 100 0.000005 ~125600 0.01 36000
unit)
s | Caleulation B_ 131072 1 B_ 131072 5 B _ 131072 10
A 100 A 125600 1 A 36000 1
6 | Settin C03.02=131072 C03.02=655360 C03.02=1310720
& C03.04=100 C03.04=125600 C03.04=36000
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4.1.4 Position reference filter

This function filters the position references (encoder unit) divided or multiplied by the electronic gear ratio.
Position reference filter includes first-order low-pass filter and moving average filter.

It is applicable to the following conditions:

® The acceleration/deceleration process is not performed on the position references sent from the host
controller.

® The pulse frequency is too low.
® The electronic gear ratio is larger than 10.
This function has no effect on the displacement (position reference sum).

If the setting is excessive, the response delay may be too large. Therefore, set the filter time constant based
on actual conditions.

4.1.5 Position deviation clear

Position deviation = Position reference sum Position feedback sum

The drive clears the position deviation when the position deviation clear function is enabled (C03.16=1) and
DI (FunIN.23: position deviation clear) is active.

To use this function, assign function 23 (FunIN.23: position deviation clear) to a DI of the servo drive, and
set the active logic of this DI. The high-speed DI terminal (DI7 or DI8) is recommended.

Related functions:

Code Function Name Function

Active: Clear the position deviation.

FunIN.2 Positi iation cl . o .
un 3 osition deviation clear Inactive: Do not clear the position deviation.

4.1.6 Frequency-division output

The frequency-division output function outputs the position reference pulses or encoder feedback position
references as A/B phase quadrature pulses.

Code Function Name Function

0: Output differential Z-pulse with positive polarity, and OCZ
pulse with positive polarity.

: Output differential Z-pulse with positive polarity, and OCZ
Z-pulse output polarity pulse with negative polarity.

selection 2: Output differential Z-pulse with negative polarity, and OCZ
pulse with positive polarity.

3: Output differential Z-pulse with negative polarity, and OCZ
pulse with negative polarity.

—_

C00.2A
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® It is recommended to use the active edge output by the Z signal when a high precision frequency-

division output of Z signal is required.

Servo drive

Drive internal
oNI processing
7777777777 PULLH|353KQ |
PULSE+| 41 :'—[ 220Q
Low-speed pulse | PULSE-[43 =
position reference 3kQ

Frequencg-div]ision
output mode selection
C00.1A CN1L Host cofﬁroller

I

I

I

I

I

I I e |

I SIGN+|37 220Q 3 I PAO+

| SIGN-139 +—~[Pulse reference -+ | P £A0- ] >

I I I a2 I

| GND 429 i : e %L& |

| ! | !

| . HPULSE+|38 } | :4”\(1 on.l4>:

| ng_h_—speedf pulse HPULSE—@ | | Frequency- | | e O e ||

| position reference | HSIGN+| 42 0 | 1 division = i |

| HSIGN-J40 > | ‘ output | !

I I

I | : :

e - - = = = = ] | | 44/, PZ-OUT :
I I
! 29| GND !

1™ 0 Lo
J Encoder feedback F*
Encoder C00.28

®
U
Motor CBEQ v
w
&

Figure 4-17 Schematic diagram of frequency-division output

It is recommended to use synchronous output (C00.1A=3) of pulse references in case of synchronous tracing
of multi-axis servo pulses. When the host controller is used for closed-loop feedback, it is recommended

to use encoder frequency-division output (C00.1A=0). The servo drive provides one group of frequency-
division terminals, as described below:

® Phase A pulse: PAO+, PAO , differential output, maximum output pulse frequency 4 Mpps
® Phase B pulse: PBO+, PBO, differential output, maximum output pulse frequency 4 Mpps
® Phase Z pulse: PZO+, PZO , differential output, maximum output pulse frequency 4 Mpps
® PZ OUT, GND, open-collector output, maximum output pulse frequency: 200 kpps

When using the frequency-division output function, set the output pulse source (C00.1A), phase (C00.27),
resolution (C00.28), and phase Z pulse polarity (C00.2A) according to requirements.
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When the output source is encoder frequency-division pulse (C00.1A=0), the phase A/B output pulses per
motor revolution are determined by C00.28. The pulse width (T) of phase A/B is determined by the motor
speed. The phase Z, whose width is also T, is synchronized with phase A. The Z signal is output once per

motor revolution.

Table 4-12  Encoder frequency-division output pulses (C00.14 = 0)

C00.27 C00.2A . .
Pulse Output Diagram of Pulse Output Diagram of
(Output pulse | (Z pulse output
. Forward RUN Reverse RUN
phase) polarity)
T
Phase B 1 PhaseB 1 [T
0 1 [
Phase Z . 4'—1»
Phase B leads phase A by 90°
0 Phase A leads phase B by 90°
Phase A Phase A m
Phase B I L PhaseB [ | [t !
1 I | | I
Phase Z —‘ '7 Phase Z 4‘ '*
Phase A leads phase B by 90° Phase B leads phase A by 90°
Phase A m Phase A
Phase B m Phase B !
0 | T I |
Phase Z ’—‘ Phase Z
Phase B leads phase A by 90° Phase A leads phase B by 90°
1
Phase A | ’—‘ Phase A | ’—‘
Phase B e e Phase B [ | ’—'—‘
1 | I |
Phase Z 4‘ '7 Phase Z 4‘ '7
Phase B leads phase A by 90° Phase A leads phase B by 90°

4.1.7 Positioning completed/near function

Positioning completed: When the position deviation fulfills the condition set by users (C03.10), it indicates
the positioning in position control mode is completed. Meanwhile, the servo drive outputs positioning
completed (COIN) signal, and the host controller, after receiving this signal, confirms that the positioning is

completed.

The following figure shows the schematic diagram.
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Figure 4-18 Description of the positioning completed/near function
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When the position deviation meets the condition defined by C03.10, the servo drive outputs the positioning
near (NEAR) signal. The host controller sends the positioning near signal to the servo drive before
confirming positioning completed, so that the servo drive prepares for the positioning completed action.

Before using the positioning completed/near function, set the output condition, threshold, window, and hold
time. The schematic diagram for the window time and hold time of the positioning completed signal is as
follows.

Position deviation

Positioning threshold

0

|
i U Time (t)
} 1
I
COIN signal . A
(No window and no hold) Active high

1 I [}
I I I
| T
I I I
- j Active high

COIN signal

(With window and no hold)
~— c03.13 —
Filter time
Position deviation

| | |

| I I

i I I

I I I

| | |

| | |

. :

I I I

Positioning threshold } } ‘
1 N_{ N ‘

of i ; U | Time (1)

I (I | |

I I I

i I i

COIN signal ﬂ__/—\—A PP,
(No window and no hold) ‘ ctive hig

COIN signal

Active high
(No window and with hold) ctive hig

Hold time

Figure 4-20 Schematic diagram for the window time and hold time of the positioning completed signal
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When the COIN (positioning completed) signal has a hold time of 0, this signal remains active until the next
position reference is received.

/A CAUTION

® Set the position near threshold (C03.11) to a value higher than the position complete threshold
(C03.12) in general cases.

® The position complete threshold (C03.12) reflects only the absolute threshold when the positioning
completed signal is active. It is irrelevant to the positioning precision.

® An excessively high speed feedforward gain (C01.14) or low-speed operation reduces the absolute
position deviation. In this case, the COIN (positioning completed) signal may keep active if
C03.12 is set to an excessively high value. To improve the positioning accuracy, decrease the
value of C03.12.

® When the position complete threshold (C03.12) is set to a low value along with small position
deviation, you can set C03.11 to change the condition for outputting the COIN (positioning
completed) signal.

® When the S ON signal is inactive, the positioning completed signal (COIN) and positioning near
signal (NEAR) are inactive.

® To use the positioning completed/near function, assign function 7 (FunOUT.7: positioning
completed) and function 8 (FunOUT.8: positioning near) to two DOs of the servo drive, and set
the active logic of these DOs.

Related functions:

Code Name Function Function
Name

Active: The absolute position deviation meets the threshold
defined by C03.12 in position control mode, indicating

FunOut.7 COIN [;Zf::l?::dg positioning is completed.
P Inactive: The servo drive is in the positioning completion
process in position control mode.
Active: The absolute position deviation meets the condition
Positioning defined b}.f 903. 11, indicating the servo drive is close to the
FunOut.8 NEAR near target position.

Inactive: The servo drive is in the positioning proximity
process in position control mode.
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4.1.8 Interrupt positioning

/A CAUTION

® The interrupt positioning signal cannot be triggered during homing.

Function description

If interrupt positioning is triggered in the position control mode, the servo drive halts current operation

and turns to executing the pre-set fixed distance. To be specific, when the S-ON signal is active in position
control mode, if this function is enabled, the servo motor runs the position reference for interrupt positioning
in the original direction (before the function is triggered).

When interrupt positioning is in progress, the servo drive does not respond to any other internal/external

position references (including another interrupt positioning command). After the running of this function
is complete, the servo drive keeps shielding or responds to position references according to the setting of
C10.21, but discards the position references input in the running process.

After interrupt positioning is done, the servo drive outputs the interrupt positioning completed (FunOUT.10)
signal and positioning completed (FunOUT.7) signal, while the host controller, upon receiving the interrupt
positioning completed signal, acknowledges that interrupt positioning is done. Output of the interrupt
positioning completed signal is not related to the S-ON signal or the logic of DI7.

Interrupt positioning is active only when the following conditions are met:

® The DI assigned with FunIN.21 (Interrupt positioning inhibited) is not used or the logic of this DI is
inactive.
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————————————— Set the servo drive to work in position control mode

————————————— Set C10.20 to 1 to enable the interrupt positioning,
and configure the interrupt positioning parameter,
DO, and DI

————————————— Make sure to assign a DI to the interrupt
positioning function (FunIN.33)

—————————— Output the "interrupt positioning completed" signal

— —Set FunIN.22 (Interrupt positioning canceled)
to active

Figure 4-21 Flowchart of the interrupt positioning signal
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Related functions:

Motor speed before interrupt —~ —
positioning is triggered

Code Function Name Function
Active: The interrupt positioning state is cleared, which means the
Interrupt . .
o servo drive can respond to other position references.
FunIN.22 positioning . . s . .
canceled Inactive: The interrupt positioning state is locked, which means the
servo drive cannot respond to other position references.
Interrupt . P
o Active: Interrupt positioning inhibited
FunIN.21 positioning Inactive: Interrupt positioning allowed
inhibited ' pLp &
Active: Interrupt positioning enabled
Interrupt . L .
FunIN.33 ositioning enable Inactive: Interrupt positioning disable
p & DI4S5 is assigned with the interrupt positioning enable function.
Interrupt Active: Interrupt positioning is completed in position control mode.
FunIN.10 positioning Inactive: Displacement in interrupt positioning is not completed in
completed position control mode.
Speed (V)
Cc1024 - — — —

Motor displacement:
C10.22 x Electronic gear ratio

DI7 logic active Interrupt positioning ~ Time (t)
completed signal active

Figure 4-22  Motor operating curve during interrupt positioning

Table 4-13 Motor speed during interrupt positioning

Motor Speed Before Constant Operating Speed
C10.24 Interrupt Positioning Is Interrupt Positioning . P . g p
. in Interrupt Positioning
Triggered (rpm)
<10 Inactive -
0 .
>10 Active Motor.s.pee.d b&?for(s interrupt
positioning is triggered

1 to 6000 - Active C10.24




Function overview

4.1.9 Homing

/A CAUTION

® The homing signal is shielded when the interrupt positioning or multi-position planning function
is in progress.

Function description

® Home (or mechanical home): Indicates the position of the home switch or Z signal, which is
determined by C10.01.

® Zero: positioning target point, represented as home + offset (set in C10.0B). When C10.0B is set to 0,
the zero position coincides with the home.

In position control mode, when homing is triggered after the S-ON signal is activated, the servo motor
starts searching for the zero position.

‘When homing is in progress, the servo drive does not respond to other position references (including
another homing enable signal triggered) until homing is done. When homing is completed, the servo
drive can respond to other position references.

® Home attaining: After receiving the homing signal, the servo drive proactively locates the relative
position between the motor shaft and the preset mechanical home reference point; it finds the home
and then moves through the offset from the home reference point to the zero point. The homing
mode usually applies in initial searching for the zero position.

After the homing operation is completed, the absolute motor position (U40.16) is the same as the
mechanical home offset (C10.0B).

After the homing operation is completed, the servo drive outputs the home attaining completed signal
(FunOUT.9). After receiving this signal, the host controller confirms that the homing operation is
completed. The home attaining completed signal is not related to the mode or running state of the servo
drive.

Home attaining

A\ CAUTION

® Set mechanical limit switches before enabling the homing function. For homing upon hit-and-
stop, set the offset to a value within the travel range to prevent the machine from collision due to
high-speed operation during homing.
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Related parameters:

Parameter Name Value Range Default Unit Func‘tm.n
Description
C10.00 Homing enable 0to3 0 _ Set the homing
enable mode.
C10.01 Homing rpethod 21035 0 ) Set the homing
selection mode.
C10.02 Initial homing 0 to 8000 100 rpm Set the homing start
speed speed.
C10.03 End homing speed 0 to 3000 10 pm Set the homing end
speed.
C10.04 Homing 0 to 3600000 1000 ms Set the homing
acceleration time acceleration time.
€10.06 Homing 0 to 3600000 1000 ms Set the homing
deceleration time deceleration time.
C10.08 Homing timeout 0to (2*-1) 60000 ms Set the homing
interval timeout.
C10.0A Homing offset mode Otol 0 - Set the homing
offset mode.
Homing offset 31 31 Unit in Set the homing
1008 distance 2 02D 0 application offset distance.

Homing mode introduction:

Table 4-14 Mode overview table

Mode setting

Description

2

The mode is used to search for the mechanical extreme position and Z pulse in the forward
direction.

-1

The mode is used to search for the mechanical extreme position and Z pulse in the reverse
direction.

The motor starts operation in the reverse direction, switches to low-speed operation when
the negative limit (NL) status changes from OFF to ON during reverse operation, and then
retreats to search for the nearest Z pulse position as the home.

The motor starts operation in the forward direction, switches to low-speed operation when
the positive limit (PL) status changes from OFF to ON during forward operation, and then
retreats to search for the nearest Z pulse position as the home.

The motor operates in the forward direction when HSW is inactive and reverse direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from ON to OFF during reverse operation, and then continues the reverse
operation to search for the nearest Z pulse position as the home.
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Mode setting

Description

The motor operates in the forward direction when HSW is inactive and reverse direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from OFF to ON during forward operation, and then continues the forward
operation to search for the nearest Z pulse position as the home.

The motor operates in the reverse direction when HSW is inactive and forward direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from ON to OFF during forward operation, and then continues the forward
operation to search for the nearest Z pulse position as the home.

The motor operates in the reverse direction when HSW is inactive and forward direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from OFF to ON during reverse operation, and then continues the reverse
operation to search for the nearest Z pulse position as the home.

The motor operates in the forward direction when HSW is inactive and reverse direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from ON to OFF during reverse operation, and then continues the reverse
operation to search for the nearest Z pulse position as the home.

The motor operates in the forward direction when HSW is inactive and reverse direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from OFF to ON during forward operation, and then continues the forward
operation to search for the nearest Z pulse position as the home.

The motor operates in the forward direction no matter whether HSW is active or inactive.
The motor switches to low-speed operation when the HSW status changes from OFF to
ON during reverse operation, and then continues the reverse operation to search for the
nearest Z pulse position as the home.

10

The motor operates in the forward direction no matter whether HSW is active or inactive.
The motor switches to low-speed operation when the HSW status changes from ON to
OFF during forward operation, and then continues the forward operation to search for the
nearest Z pulse position as the home.

The motor operates in the reverse direction when HSW is inactive and forward direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from ON to OFF during forward operation, and then continues the forward
operation to search for the nearest Z pulse position as the home.

12

The motor operates in the reverse direction when HSW is inactive and forward direction
when HSW is active. The motor switches to low-speed operation when the HSW status
changes from OFF to ON during reverse operation, and then continues the reverse
operation to search for the nearest Z pulse position as the home.

13

The motor operates in the reverse direction no matter whether HSW is active or inactive.
The motor switches to low-speed operation when the HSW status changes from OFF to
ON during forward operation, and then continues the forward operation to search for the
nearest Z pulse position as the home.

14

The motor operates in the reverse direction no matter whether HSW is active or inactive.
The motor switches to low-speed operation when the HSW status changes from ON to
OFF during reverse operation, and then continues the reverse operation to search for the
nearest Z pulse position as the home.
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Mode setting Description

15 Reserved

16 Reserved

17 Similar to mode 1. During reverse operation, the position where the NL status changes
from OFF to ON is used as the home, without searching for the Z pulse.

18 Similar to mode 2. During forward operation, the position where the PL status changes
from OFF to ON is used as the home, without searching for the Z pulse.

19 Similar to mode 3. During reverse operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

20 Similar to mode 4. During forward operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

21 Similar to mode 5. During forward operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

2 Similar to mode 6. During reverse operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

23 Similar to mode 7. During reverse operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

24 Similar to mode 8. During forward operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

25 Similar to mode 9. During reverse operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

2% Similar to mode 10. During forward operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

27 Similar to mode 11. During forward operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

28 Similar to mode 12. During reverse operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

29 Similar to mode 13. During forward operation, the position where the HSW status changes
from OFF to ON is used as the home, without searching for the Z pulse.

30 Similar to mode 14. During reverse operation, the position where the HSW status changes
from ON to OFF is used as the home, without searching for the Z pulse.

31 Reserved

32 Reserved

33 The motor starts to operate in the reverse direction, and searches for the nearest Z pulse
position as the home.

34 The motor starts to operate in the forward direction, and searches for the nearest Z pulse
position as the home.

35 The current position is used as the home.
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Home mode:
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Figure 4-23  Definition of the home mode

Mode-2: The mode is used to search for the mechanical extreme position and Z pulse in the forward direction.

® The motor starts to operate in the forward direction at a high speed. After the motor runs into the
mechanical extreme position, if the torque reaches the torque limit value, the speed is near zero, and the
state is maintained for a certain period of time, the axis reaches the mechanical extreme position. The
motor switches to operate in the reverse direction at a low speed, and searches for the nearest Z pulse
position as the home.

Mechanical extreme position

Umxxmx[@ﬂm \ X T

| H

Motion profile L
.4—

Z pulse train |—| i
Mechanical limit

Figure 4-24 Home mode-2 profile and signal status




| Function overview

Mode-1: The mode is used to search for the mechanical extreme position and Z pulse in the reverse direction.

® The motor starts to operate in the reverse direction at a high speed. After the motor runs into the
mechanical extreme position, if the torque reaches the torque limit value, the speed is near zero, and the
state is maintained for a certain period of time, the axis reaches the mechanical extreme position. The
motor switches to operate in the forward direction at a low speed, and searches for the nearest Z pulse
position as the home.

Mechanical extreme position

Motion profile L

Z pulse train 3 I_I

Mechanical limit

Figure 4-25 Home mode-1 profile and signal status

Mode 1: Search for the NL and Z pulse.

® If the NL is inactive upon startup, the motor operates in the reverse direction at a high speed. When the
NL status changes from OFF to ON, the motor decelerates to stop, and then switches to operate in the
forward direction at a low speed. When the NL status changes from ON to OFF during forward operation
at a low speed, the motor continues the forward operation to search for the nearest Z pulse position as the
home.

@ Ifthe NL is active upon startup, the motor operates in the forward direction at a low speed. When the NL
status changes from ON to OFF during forward operation, the motor continues the forward operation to
search for the nearest Z pulse position as the home.
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Figure 4-26 Home mode 1 profile and signal status

Mode 2: Search for the PL and Z pulse.

® Ifthe PL is inactive upon startup, the motor operates in the forward direction at a high speed. When the
PL status changes from OFF to ON, the motor decelerates to stop, and then switches to operate in the
reverse direction at a low speed. When the PL status changes from ON to OFF during reverse operation
at a low speed, the motor continues the reverse operation to search for the nearest Z pulse position as the
home.

® Ifthe PL is active upon startup, the motor operates in the reverse direction at a low speed. When the PL
status changes from ON to OFF during reverse operation, the motor continues the reverse operation to
search for the nearest Z pulse position as the home.

D\ ﬂ]—ﬂk §

L |
Motion profile 1 I . L j )
Motion profile 2 ‘<;L;—|
Z pulse train |—| i

PL signal

Figure 4-27 Home mode 2 profile and signal status
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Mode 3: When the HSW status changes from ON to OFF during reverse operation, the motor searches
for the position and Z pulse.

If the HSW is inactive upon startup, the motor operates in the forward direction at a high speed. When
the HSW status changes from OFF to ON during forward operation, the motor decelerates to stop, and
then switches to operate in the reverse direction at a low speed. When the HSW status changes from ON
to OFF during reverse operation at a low speed, the motor continues the reverse operation to search for
the nearest Z pulse position as the home.

If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation at a low speed, the motor searches for the
nearest Z pulse position as the home.

In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.

[

Motion profile 1 |
-L
®

Motion profile 2 .<'L—|
Z pulse train ﬂ 3
HSW signal

Figure 4-28 Home mode 3 profile and signal status

Mode 4: When the HSW status changes from OFF to ON during forward operation, the motor
searches for the position and Z pulse.

If the HSW is inactive upon startup, the motor operates in the forward direction at a high speed. When
the HSW status changes from OFF to ON during forward operation, the motor decelerates to stop, returns
to the position where the HSW is inactive at a low speed, decelerates to stop again, and then switches to
operate in the forward direction at a low speed. When the HSW status changes from OFF to ON during
forward operation at a low speed, the motor continues the forward operation to search for the nearest Z
pulse position as the home.

If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor continues the forward operation to search for the
nearest Z pulse position as the home.

In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.



Function overview

Dmﬂ]r\ R D
Motion profile 1 -L 3
ie |
L
Motion profile 2 i
L 4
~® .
Z pulse train 3 H 3

HSW signal

Figure 4-29 Home mode 4 profile and signal status

Mode 5: When the HSW status changes from ON to OFF during forward operation, the motor
searches for the position and Z pulse.

® Ifthe HSW is inactive upon startup, the motor operates in the reverse direction at a high speed. When the
HSW status changes from OFF to ON during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from ON to
OFF during forward operation at a low speed, the motor continues the forward operation to search for the
nearest Z pulse position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation at a low speed, the motor searches for
the nearest Z pulse position as the home.

® In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.

Motion profile 1

Motion profile 2

Z pulse train

HSW signal

Figure 4-30 Home mode 5 profile and signal status
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Mode 6: When the HSW status changes from OFF to ON during reverse operation, the motor searches
for the position and Z pulse.

® Ifthe HSW is inactive upon startup, the motor operates in the reverse direction at a high speed. When
the HSW status changes from OFF to ON during reverse operation, the motor decelerates to stop, returns
to the position where the HSW is inactive at a low speed, decelerates to stop again, and then switches to
operate in the reverse direction at a low speed. When the HSW status changes from OFF to ON during
reverse operation at a low speed, the motor continues the reverse operation to search for the nearest Z
pulse position as the home.

® If the HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor continues the reverse operation to search for the
nearest Z pulse position as the home.

® In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.

HSW
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Figure 4-31 Home mode 6 profile and signal status

Mode 7: When the HSW status changes from ON to OFF during reverse operation, the motor searches
for the position and Z pulse and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates and continues to operate in the reverse direction at a
low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, returns to
the position where the HSW is active at a low speed, decelerates to stop again (if the active HSW range
is narrow, it may enter the inactive HSW position range on the other side), and switches to operate in
the reverse direction at a low speed. When the HSW status changes from ON to OFF during reverse
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operation at a low speed, the motor continues the reverse operation to search for the nearest Z pulse
position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates to stop, and then switches to operate in the reverse direction at a low
speed. When the HSW status changes from ON to OFF during reverse operation at a low speed, the
motor continues the reverse operation to search for the nearest Z pulse position as the home.

® If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation at a low speed, the motor searches for the
nearest Z pulse position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.

[

Motion profile 1 ‘L
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Figure 4-32 Home mode 7 profile and signal status

Mode 8: When the HSW status changes from OFF to ON during forward operation, the motor searches
for the position and Z pulse and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
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during reverse operation, the motor decelerates, and continues to operate in the reverse direction at a low
speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches
to operate in the forward direction at a low speed. When the HSW status changes from OFF to ON during
forward operation at a low speed, the motor continues the forward operation to search for the nearest Z
pulse position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates to stop, returns to the position where the HSW is inactive at a low speed,
decelerates to stop again, and then switches to operate in the forward direction at a low speed. When the
HSW status changes from OFF to ON during forward operation at a low speed, the motor continues the
forward operation to search for the nearest Z pulse position as the home.

If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor continues the forward operation to search for the
nearest Z pulse position as the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.

Motion profile 1

E

4 L
Motion profile 2 :
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Figure 4-33 Home mode 8 profile and signal status
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Mode 9: When the HSW status changes from OFF to ON during reverse operation, the motor searches
for the position and Z pulse and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates to stop, returns to the position where the HSW is inactive
at a low speed, decelerates to stop again, and then switches to operate in the reverse direction at a low
speed. When the HSW status changes from OFF to ON during reverse operation at a low speed, the
motor continues the reverse operation to search for the nearest Z pulse position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates, and continues to operate in the forward direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches to operate
in the reverse direction at a low speed. When the HSW status changes from OFF to ON during reverse
operation at a low speed, the motor continues the reverse operation to search for the nearest Z pulse
position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor continues the reverse operation to search for the
nearest Z pulse position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the

PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-34 Home mode 9 profile and signal status

Mode 10: When the HSW status changes from ON to OFF during forward operation, the motor
searches for the position and Z pulse and automatically turns to another direction upon
the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates to stop, and then switches to operate in the forward
direction at a low speed. When the HSW status changes from ON to OFF during forward operation at
a low speed, the motor continues the forward operation to search for the nearest Z pulse position as the
home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates, and continues to operate in the forward direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, returns to the position where the
HSW is active at a low speed, decelerates to stop again (if the active HSW range is narrow, it may enter
the inactive HSW position range on the other side), and switches to operate in the forward direction at a
low speed. When the HSW status changes from ON to OFF during forward operation at a low speed, the
motor continues the forward operation to search for the nearest Z pulse position as the home.
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® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation at a low speed, the motor searches for
the nearest Z pulse position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-35 Home mode 10 profile and signal status

Mode 11: When the HSW status changes from ON to OFF during forward operation, the motor
searches for the position and Z pulse and automatically turns to the forward direction upon
the NL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates to stop, and then switches to operate in the forward direction at a low
speed. When the HSW status changes from ON to OFF during forward operation at a low speed, the
motor continues the forward operation to search for the nearest Z pulse position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates and continues to operate in the forward direction at a
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low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, returns to
the position where the HSW is active at a low speed, decelerates to stop again (if the active HSW range
is narrow, it may enter the inactive HSW position range on the other side), and switches to operate in
the forward direction at a low speed. When the HSW status changes from ON to OFF during forward
operation at a low speed, the motor continues the forward operation to search for the nearest Z pulse
position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation at a low speed, the motor searches for
the nearest Z pulse position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.
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Figure 4-36 Home mode 11 profile and signal status

Mode 12: When the HSW status changes from OFF to ON during reverse operation, the motor searches
for the position and Z pulse and automatically turns to another direction upon the NL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates to stop, returns to the position where the HSW is inactive at a low speed,
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decelerates to stop again, and then switches to operate in the reverse direction at a low speed. When the
HSW status changes from OFF to ON during reverse operation at a low speed, the motor continues the
reverse operation to search for the nearest Z pulse position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates, and continues to operate in the forward direction at

a low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor continues the reverse operation to search for the
nearest Z pulse position as the home.

If the HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor continues the reverse operation to search for the
nearest Z pulse position as the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.
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Figure 4-37 Home mode 12 profile and signal status
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Mode 13: When the HSW status changes from OFF to ON during forward operation, the motor

searches for the position and Z pulse and automatically turns to another direction upon
the NL.

If the HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates, and continues to operate in the reverse direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches to operate in
the forward direction at a low speed. When the HSW status changes from OFF to ON during forward
operation at a low speed, the motor continues the forward operation to search for the nearest Z pulse
position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates to stop, returns to the position where the HSW is inactive
at a low speed, decelerates to stop again, and then switches to operate in the forward direction at a low
speed. When the HSW status changes from OFF to ON during forward operation at a low speed, the
motor continues the forward operation to search for the nearest Z pulse position as the home.

If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor continues the forward operation to search for the
nearest Z pulse position as the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.
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Figure 4-38 Home mode 13 profile and signal status

Mode 14: When the HSW status changes from ON to OFF during reverse operation, the motor

searches for the position and Z pulse and automatically turns to another direction upon
the NL.

If the HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates and continues to operate in the reverse direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, returns to the position where the
HSW is active at a low speed, decelerates to stop again (if the active HSW range is narrow, it may enter
the inactive HSW position range on the other side), and switches to operate in the reverse direction at a
low speed. When the HSW status changes from ON to OFF during reverse operation at a low speed, the
motor continues the reverse operation to search for the nearest Z pulse position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates to stop, and then switches to operate in the reverse
direction at a low speed. When the HSW status changes from ON to OFF during reverse operation at

a low speed, the motor continues the reverse operation to search for the nearest Z pulse position as the
home.
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® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation at a low speed, the motor searches for the
nearest Z pulse position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.
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Figure 4-39 Home mode 14 profile and signal status

Mode 15 and mode 16: Reserved

Mode 17: Search for the NL.

® Ifthe NL is inactive upon startup, the motor operates in the reverse direction at a high speed. When the
NL status changes from OFF to ON, the motor decelerates to stop, and then switches to operate in the
forward direction at a low speed. When the NL status changes from ON to OFF during forward operation
at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe NL is active upon startup, the motor operates in the forward direction at a low speed. When the NL
status changes from ON to OFF during forward operation, the motor decelerates to stop and uses the stop
position as the home.
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Mode 18: Search for the PL.

If the PL is inactive upon startup, the motor operates in the forward direction at a high speed. When the
PL status changes from OFF to ON, the motor decelerates to stop, and then switches to operate in the
reverse direction at a low speed. When the PL status changes from ON to OFF during reverse operation

at a low speed, the motor decelerates to stop and uses the stop position as the home.

If the PL is active upon startup, the motor operates in the reverse direction at a low speed. When the PL
status changes from ON to OFF during reverse operation at a low speed, the motor decelerates to stop

and uses the stop position as the home.
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Figure 4-41 Home mode 18 profile and signal status

Mode 19: When the HSW status changes from ON to OFF during reverse operation, the motor
searches for the position.

® Ifthe HSW is inactive upon startup, the motor operates in the forward direction at a high speed. When

the HSW status changes from OFF to ON during forward operation, the motor decelerates to stop, and
then switches to operate in the reverse direction at a low speed. When the HSW status changes from ON
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to OFF during reverse operation at a low speed, the motor decelerates to stop and uses the stop position
as the home.

® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor uses the stop position as the
home.

® In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.
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Figure 4-42 Home mode 19 profile and signal status

Mode 20: When the HSW status changes from OFF to ON during forward operation, the motor
searches for the position.

® Ifthe HSW is inactive upon startup, the motor operates in the forward direction at a high speed. When
the HSW status changes from OFF to ON during forward operation, the motor decelerates to stop, returns
to the position where the HSW is inactive at a low speed, decelerates to stop again, and then switches to
operate in the forward direction at a low speed. When the HSW status changes from OFF to ON during
forward operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor decelerates to stop and uses the stop position as
the home.

@ In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.



Function overview

HSW

-

k

Motion profile 1

Motion profile 2

HSW signal

Uil

| |

)

-L
CL "

L

Figure 4-43

Home mode 20 profile and signal status

Mode 21: When the HSW status changes from ON to OFF during forward operation, the motor

searches for the position.

® If the HSW is inactive upon startup, the motor operates in the reverse direction at a high speed. When the
HSW status changes from OFF to ON during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from ON to
OFF during forward operation at a low speed, the motor decelerates to stop and uses the stop position as

the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor uses the stop position as the

home.

® In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm

is reported.
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Mode 22: Search for the PL.

® Ifthe HSW is inactive upon startup, the motor operates in the reverse direction at a high speed. When
the HSW status changes from OFF to ON during reverse operation, the motor decelerates to stop, returns
to the position where the HSW is inactive at a low speed, decelerates to stop again, and then switches to
operate in the reverse direction at a low speed. When the HSW status changes from OFF to ON during
reverse operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor decelerates to stop and uses the stop position as
the home.

® In this mode, no matter whether the NL or PL is in ON state, the homing process is stopped and an alarm
is reported.
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Figure 4-45 Home mode 22 profile and signal status

Mode 23: When the HSW status changes from ON to OFF during reverse operation, the motor
searches for the position and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates and continues to operate in the reverse direction at a
low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, returns to
the position where the HSW is active at a low speed, decelerates to stop again (if the active HSW range
is narrow, it may enter the inactive HSW position range on the other side), and switches to operate in
the reverse direction at a low speed. When the HSW status changes from ON to OFF during reverse
operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
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operation, the motor decelerates to stop, and then switches to operate in the reverse direction at a low
speed. When the HSW status changes from ON to OFF during reverse operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor uses the stop position as the
home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-46 Home mode 23 profile and signal status

Mode 24: When the HSW status changes from OFF to ON during forward operation, the motor
searches for the position and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates, and continues to operate in the reverse direction at a low
speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches
to operate in the forward direction at a low speed. When the HSW status changes from OFF to ON during
forward operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
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in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates to stop, returns to the position where the HSW is inactive at a low speed,
decelerates to stop again, and then switches to operate in the forward direction at a low speed. When the
HSW status changes from OFF to ON during forward operation at a low speed, the motor decelerates to
stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor decelerates to stop and uses the stop position as
the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-47 Home mode 24 profile and signal status

Mode 25: When the HSW status changes from OFF to ON during reverse operation, the motor
searches for the position and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates to stop, returns to the position where the HSW is inactive
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at a low speed, decelerates to stop again, and then switches to operate in the reverse direction at a low
speed. When the HSW status changes from OFF to ON during reverse operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates, and continues to operate in the forward direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches to operate

in the reverse direction at a low speed. When the HSW status changes from OFF to ON during reverse
operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

If the HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to

ON during reverse operation at a low speed, the motor decelerates to stop and uses the stop position as

the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-48 Home mode 25 profile and signal status
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Mode 26: When the HSW status changes from ON to OFF during forward operation, the motor
searches for the position and automatically turns to another direction upon the PL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the PL is in ON state, the motor decelerates to stop, and
then operates in the reverse direction at a high speed. When the HSW status changes from OFF to ON
during reverse operation, the motor decelerates to stop, and then switches to operate in the forward
direction at a low speed. When the HSW status changes from ON to OFF during forward operation at a
low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the forward direction at a high speed. When the HSW status changes from OFF to ON during forward
operation, the motor decelerates and continues to operate in the forward direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, returns to the position where the
HSW is active at a low speed, decelerates to stop again (if the active HSW range is narrow, it may enter
the inactive HSW position range on the other side), and switches to operate in the forward direction at a
low speed. When the HSW status changes from ON to OFF during forward operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the HSW
status changes from ON to OFF during forward operation, the motor uses the stop position as the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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Figure 4-49 Home mode 26 profile and signal status
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Mode 27: When the HSW status changes from ON to OFF during forward operation, the motor
searches for the position and automatically turns to another direction upon the NL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates to stop, and then switches to operate in the forward direction at a low
speed. When the HSW status changes from ON to OFF during forward operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates and continues to operate in the forward direction at a
low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, returns to
the position where the HSW is active at a low speed, decelerates to stop again (if the active HSW range
is narrow, it may enter the inactive HSW position range on the other side), and switches to operate in
the forward direction at a low speed. When the HSW status changes from ON to OFF during forward
operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor uses the stop position as the
home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.
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Figure 4-50 Home mode 27 profile and signal status
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Mode 28: When the HSW status changes from OFF to ON during reverse operation, the motor

searches for the position and automatically turns to another direction upon the NL.

If the HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates to stop, returns to the position where the HSW is inactive at a low speed,
decelerates to stop again, and then switches to operate in the reverse direction at a low speed. When the
HSW status changes from OFF to ON during reverse operation at a low speed, the motor decelerates to
stop and uses the stop position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates, and continues to operate in the forward direction at

a low speed. When the HSW status changes from ON to OFF, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to
ON during reverse operation at a low speed, the motor decelerates to stop and uses the stop position as
the home.

If the HSW is active upon startup, the motor operates in the forward direction at a low speed. When the
HSW status changes from ON to OFF during forward operation, the motor decelerates to stop, and then
switches to operate in the reverse direction at a low speed. When the HSW status changes from OFF to

ON during reverse operation at a low speed, the motor decelerates to stop and uses the stop position as

the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.

[

Motion profile 1

Motion profile 2

Motion profile 3

HSW signal

NL signal

Figure 4-51 Home mode 28 profile and signal status
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Mode 29: When the HSW status changes from OFF to ON during forward operation, the motor
searches for the position and automatically turns to another direction upon the NL.

® Ifthe HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates, and continues to operate in the reverse direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, and then switches to operate in
the forward direction at a low speed. When the HSW status changes from OFF to ON during forward
operation at a low speed, the motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates to stop, returns to the position where the HSW is inactive
at a low speed, decelerates to stop again, and then switches to operate in the forward direction at a low
speed. When the HSW status changes from OFF to ON during forward operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

® Ifthe HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor decelerates to stop, and then
switches to operate in the forward direction at a low speed. When the HSW status changes from OFF to
ON during forward operation at a low speed, the motor decelerates to stop and uses the stop position as
the home.

® In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.

Motion profile 1

Motion profile 2

Motion profile 3

HSW signal

NL signal

Figure 4-52 Home mode 29 profile and signal status
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Mode 30: When the HSW status changes from ON to OFF during reverse operation, the motor

searches for the position and automatically turns to another direction upon the NL.

If the HSW is inactive and located in the forward direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the HSW status changes from OFF to ON during reverse
operation, the motor decelerates and continues to operate in the reverse direction at a low speed. When
the HSW status changes from ON to OFF, the motor decelerates to stop, returns to the position where the
HSW is active at a low speed, decelerates to stop again (if the active HSW range is narrow, it may enter
the inactive HSW position range on the other side), and switches to operate in the reverse direction at a
low speed. When the HSW status changes from ON to OFF during reverse operation at a low speed, the
motor decelerates to stop and uses the stop position as the home.

If the HSW is inactive and located in the reverse direction of the HSW upon startup, the motor operates
in the reverse direction at a high speed. When the NL is in ON state, the motor decelerates to stop, and
then operates in the forward direction at a high speed. When the HSW status changes from OFF to ON
during forward operation, the motor decelerates to stop, and then switches to operate in the reverse
direction at a low speed. When the HSW status changes from ON to OFF during reverse operation at a
low speed, the motor decelerates to stop and uses the stop position as the home.

If the HSW is active upon startup, the motor operates in the reverse direction at a low speed. When the
HSW status changes from ON to OFF during reverse operation, the motor uses the stop position as the
home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.

[

Il

{—

Motion profile 1

Motion profile 2

Motion profile 3

HSW signal

NL signal

Figure 4-53 Home mode 30 profile and signal status
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Mode 31 and mode 32: Reserved

Mode 33: The motor searches for the nearest Z pulse during reverse operation.

The motor starts to operate in the reverse direction at a low speed, and searches for the nearest Z pulse
position as the home. If the motor encounters the ON state of NL before the Z pulse during reverse
operation, the motor decelerates to stop, and then operates in the forward direction to search for the
nearest Z pulse position as the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
NL for the first time during reverse operation. When the motor encounters the ON state of the PL or
encounters the ON state of the NL again, the homing process is stopped and an alarm is reported.

Motion profile 1

L 3

Motion profile 2 L i

——@® !

Z pulse train i ﬂ ﬂ
NL signal

Figure 4-54 Home mode 33 profile and signal status

Mode 34: The motor searches for the nearest Z pulse during forward operation.

The motor starts to operate in the forward direction at a low speed, and searches for the nearest Z pulse
position as the home. If the motor encounters the ON state of PL before the Z pulse during forward
operation, the motor decelerates to stop, and then operates in the reverse direction to search for the
nearest Z pulse position as the home.

In this mode, the motor automatically turns to another direction when it encounters the ON state of the
PL for the first time during forward operation. When the motor encounters the ON state of the NL or
encounters the ON state of the PL again, the homing process is stopped and an alarm is reported.
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L i
Motion profile 1 '—’. i
L
Motion profile 2 3 Lt
| o«b

Z pulse train H |—| 3
PL signal

Figure 4-55 Home mode 34 profile and signal status

Mode 35: The current position is used as the home.

® Homing mode 35: The present position is taken as the mechanical home. After homing is triggered (control
word 6040h: 0xOF — 0x1F):

60E6 = 0 (absolute homing):
6064 (position feedback) is set to 607C (home offset) after homing is done.
60E6 = 1 (relative homing):

6064 (position feedback) is the sum of the original value plus 607C (home offset) after homing is done.

4.2 Speed control mode

Set C00.00 to 1 on the servo drive keypad or Synland drive debugging platform to enable the speed control
mode. Set the servo drive parameters based on the mechanical structure and specifications. The following
part uses the basic parameter setting to describe the speed control mode.

Speed control mode

Torque
feedforward
Speed_ + Motor
input Speed reference source| _|Speed reference Speedrefel‘ence‘ * [Speed loop | * Current loop

and direction ramp function limit | gain | control
Current

Speed

feepdelfack feedback

’SPT‘ Encoder
calculation

Figure 4-56  Block diagram of speed control
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4.2.1 Block diagram of function codes in speed control mode

Analog input ATl

Analog input AI2

! Speed reference’
S ]

! Motor speed |
e
N7 1

\

Frequency-division
ou

A+B+Z+
A-B-Z-

Figure 4-57 Block diagram of speed control mode
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4.2.2 Speed reference input setting

Speed reference source

The speed reference sources include digital setting and analog voltage setting. Digital setting produces the
internal speed reference, and the analog voltage setting produces the external speed reference.

Speed reference selection

In speed control mode, six methods of obtaining speed references are available, and you can select one by
setting C03.20.

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
0: Internal digital reference
1: AIL
Speed reference | 2: AI2
€03.20 selection 3: Internal speed planning 0 . Atstop
4: All — internal speed planning
5: AI2 — internal speed planning
Digital setting
Set the speed through C03.21 and use it as a speed reference.
Related parameters:
Parameter Name Value Range Default Unit Modificantion
Mode
€03.21 Speed reference -8000 to 8000 100 . During
operation

Analog setting

The analog signal output by the host controller or other devices is processed and then used as the speed
reference.

Analog input (Al) terminals:

The servo drive provides two Als used for control: AIl and AI2. The maximum input voltage of All is +12
V DC, and the input impedance of All is about 51 kQ per month, while the input impedance of AI2 is about
300 Q.

Analog voltage input circuit:
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.l om [ All
Analog speed input
1 GND

Operation method:

The following figure takes AIl as an example to describe the analog setting of the speed reference.

———————————— Set the servo drive to work in speed control mode

———————————— Speed reference source All & C04.4B analog 10 V
corresponding to the speed value

Set C04.44

Set C04.42

Set C04.40

Set C04.41

Maximum forward speed corresponding to +10 V: C04.4B
Maximum forward speed corresponding to +10 V: -(C04.4B)

Figure 4-58 Operation flowchart of setting the speed reference by using analog voltage
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® Zero drift: value of the servo drive sampling voltage relative to GND when the input voltage of
the analog channel is zero

® Offset: input voltage value of the analog channel when the sampling voltage is zero after zero drift

correction

Dead zone: input voltage range of the analog channel when the sampling voltage is zero

In the following figure, y, is the output voltage of the analog channel not processed, and y; is the

final speed reference.

All | Servo drive
———p terminal

Analog input

Analog output
voltage (y,)

voltage (x)
GND

Servo drive internal processing

Dead zone}——{y5 Sgeaelgulage &D Pyﬁ —

Sampling voltage

Y (mV)
Y, Y,
400 |
g Offset
Zero drift] S ‘
0 3200

Figure 4-59 Al processing of servo drive

——— Voltage when the analog input voltage is 0 V
——— Voltage after zero drift correction
———————— Voltage after offset

—— Voltage after dead zone setting

?
/1400014800 Analog input voltage
i | X (mV)

/800 800

Dead Dead
zone zone

Figure 4-60 Example of sampling voltage for servo drive AI processing
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Filter

The servo drive provides the analog channel filter function. Setting the filter time constant in C04.44
prevents motor reference fluctuation due to instable analog input voltage and eliminates motor malfunction
due to signal interference. The filter function cannot eliminate or suppress the zero drift or dead zone.

Zero drift correction
It corrects the analog output voltage offset relative to the actual input voltage 0 V.

In the preceding figure, the analog output voltage without being processed by the servo drive is y,. Taking
the filter time constant C04.44 = 0.00 ms as an example, the sampling voltage after filter y, is the same as y,.

That is, when the actual input voltage x = 0, the output voltage y, = 400 mV. Therefore, the zero drift voltage
is 400 mV. Set C04.42 to 400.0 (mV). The sampling voltage after zero drift correction is y;. y; =y, —400.0

Offset setting

It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage x = 4000 mV when the sampling voltage y, = 0. That is, the offset is
4000 mV.

Set C04.40 to 4000 (mV). The sampling voltage after offset y, = x — 4000 =y, — 4000.

Dead zone correction
It sets the effective input voltage range when the sampling voltage of the servo drive is not 0 V.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within 3200 mV to
4800 mV, the dead zone is +800 mV.

Set C04.41 to 800.0. The sampling voltage after dead zone correction is y;.

{0 3200 <x <4800
7Ly, 4800 <x < 10000 or -10000 < x < 3200

Calculate the speed reference

After setting the zero drift, offset, and dead zone, set the speed reference corresponding to 10 V (10000 mV)
in C04.4B to obtain the actual speed reference yy:

Ys
Y6 =10000 * (C04.4B)
This value is used as the speed reference set via analog in the speed control mode.

It is shown on the left side of the figure below when there is no offset, and on the right side of the figure
below when there is offset. After all setting is completed correctly, view the sampling voltage of All in
U40.0A/U40.0D.
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Speed corresponding to +10 V

Speed

(+C04.4B)
V_Ref

Speed
(without offset)

Speed corresponding to +10 V
(+C04.4B

Speed reference curve without offset
Speed reference curve after offset

Speed
(after offset)

-10V
i
i
|
i
|
i
i
)

Dead zone Al
(C04.41)

+10V

Speed corresponding to -10 V
(-C04.4B)

Voltage

]

+10V Voltage

(-C04.4B)

: LLT L]

0 Offset

(C04.40)

P A Speed corresponding to -10 V.

Dead zone (C04.41)

Figure 4-61 AIl without offset (Left) & ALl after offset (Right)

The relationship between the final speed reference y, and the input voltage x is:

Wherein, B is the offset and C is the dead zone.

B-C<x<B+C

0
oo
x-B B+C <x < 10000 or -10000 <x < B-C

Related parameters:

Parameter Name Value Range Default Unit Modificantion

Mode

C04.40 Al offset -5000 to 5000 0 mv During
operation

C04.41 AIl dead zone 0 to 50000 0 0.1mV During
operation

C04.42 All zero drift -5000 to 5000 0 0.1mV During
operation

C04.44 AIl low-pass filter time 0to0 65535 50 0.01ms During
operation

C04.4B Speed value corresponding 0 t0 20000 3000 rpm Durlgg
to analog 10 V operation
U40.0A All input voltage -1200 to 1200 0 0.01V Read only
U40.0D High-accuracy Al input 210 (2°41) 0 0.00lmV | Read only

voltage




Internal speed planning

Function overview

The servo drive supports multi-speed running. The servo drive stores 16 speed references, and the maximum
running speed, running time, acceleration time, and deceleration time of each speed reference can be set
respectively. The setting flowchart is as follows:

=

Set the multi-speed
running mode

Set the multi-speed
running curve

Activate the S-ON
signal

End

Multi-speed running mode C12.00
********** Start speed No. in speed reference C12.01
End speed No. in speed reference C12.02

77777 — — — — — Set the relevant parameters of each curve

Figure 4-62  Flowchart for setting the multi-speed running function

Set the multi-speed running mode

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
. 0: Single operation
C12.00 Speed p lann} e 1. Cyclic operation 0 - At stop
mode selection . .
2: DI selection operation
Cl201 . Speedplanning lto 16 1 . At stop
initial group number
Cl2.0p | Speed planning end 1to 16 1 . At stop
group number

Assign FunIN.17 (speed reference direction) to an external DI to select the multi-speed running direction.

—
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The following takes C12.01=1 and C12.02=2 as examples to describe each mode.

® Individual running (C12.00 = 0)

Set C12.00 to 0 to select the individual running mode, in which the drive stops after running for one cycle.

Set C12.01 and C12.02 based on the start speed and end speed, and set the reference, running time, and
acceleration/deceleration time of each speed. The drive executes multi-speed references sequentially
from speed 1 to speed N. After all the speeds are executed, the drive stops.

Mode Description

Running Curve

® The drive stops after one cycle of running.

® The drive switches to the next displacement
automatically.

Speed (V) Displacement 1 |

Displacement 2

f
1 2 3 14 t5

Time (t)

Vimao Vama: Teference values of speed 1 and speed 2
t,: actual acceleration/deceleration time of speed 1
t;, t5: acceleration/deceleration time of speed 2

® Running time = Time taken in switching from
the last speed to the current speed + Duration of
constant-speed running at the current speed (For
example, the running time of speed 1 is t,+t,; the
running time of speed 2 is t;+t,.)

® Do not set the running time of a certain speed
to 0. Otherwise, the drive skips this speed and
switches to the next speed directly.

® The speed reach signal is activated when the
motor speed feedback reaches the maximum
running speed set for this speed.

® Ifthe S-ON signal is switched off during
operation, the motor stops in the mode defined
by C05.00 (Stop mode at S-ON OFF).

NOTICE

® A complete running cycle covers all the multi-speed references defined by C12.01 and C12.02.




Function overview

® Cyclic running (C12.00 = 1)
Set C12.00 to 1 to select the cyclic running mode.

Set C12.01 and C12.02 based on the start speed and end speed. Then set the reference value, operating
time and acceleration/deceleration time for each speed. Based on these settings, the drive executes the
set speeds sequentially from speed 1 (defined by C12.01) to speed N (defined by C12.02). After all the
speeds are executed, the drive jumps to speed 1 and repeats the preceding process.

Mode Description Running Curve

Speed (V) Displacement 2
Displacement 1 | Displacement | . ent2

T T —
1 3 3 L A t, Time (t)

Vimaxs Vamae: Maximum running speeds in
displacement | and displacement 2

® The drive starts from speed 1 again after cach | ® Running time = Time taken in switching from
cycle of running. the last speed to the current speed + Duration of

constant-speed running at the current speed (For
example, the running time of speed 1 is t,+t,; the
running time of speed 2 is t;+t,.)

® The drive switches to the next displacement
automatically.

® The cyclic running state remains if the SSON o

) ; h Do not set the running time of a certain speed
signal is active.

to 0. Otherwise, the drive skips this speed and
switches to the next speed directly.

® The speed reach signal is activated when the
motor speed feedback reaches the maximum
running speed set for this speed.

® [fthe S-ON signal is switched off during
operation, the motor stops in the mode defined
by C05.00 (Stop mode at S-ON OFF).

® DI switchover running (C12.00 = 2)
Set C12.00 to 2 to select the DI switchover running mode.

Set C12.01 and C12.02 based on the start speed and end speed. Then set the reference value, operating
time and acceleration/deceleration time for each speed. The drive executes the speed references according
to ON/OFF combination of the external DIs (CMDx).

‘When the multi-speed running mode is DI switchover running, assign FunIN.12 to FunIN.15 (multi-
reference switchover) to four DIs of the servo drive, and set the active logic of these DIs. In addition,
assign FunIN.17 (speed reference direction) to a certain DI of the servo drive to switch the speed
reference direction.
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Mode Description

Running Curve

® The drive runs continuously as long as the
S-ON signal is active.

® The displacement No. is determined by the DI
terminal logic.

® The interval time between speeds is
determined by the command delay of the host
controller.

® The multi-speed reference is edge triggered.

Time (t)

Set DI

X, y: speed No. (The relationship between the
speed No. and the DI logic is described below.)

The operating time is independent of the
parameter setting. If the speed No. changes
during operation, the drive switches to the new
speed No. immediately.

The speed reach signal is activated when the
motor speed feedback reaches the maximum
running speed set for this speed.

If the S-ON signal is switched off during
operation, the motor stops in the mode defined
by C05.00 (Stop mode at S-ON OFF).

Related functions:

Code Name Function Name Function
Defines the speed reference direction in
Speed reference | DI-based direction switchover the D.I switchover running mode.
FunIN.17 direction in multi-speed mode Inactive: Reference direction
P Active: Opposite to the reference
direction
FunIN.12 CMD1 Multi-reference switchover 1 | The speed No. is a 4-bit binary value. The
FunIN 13 CMD2 Multioref itch ) relationship between the speed no. and
Ui ulti-reference switchover CMD1 to CMD#4 is shown in the table
FunIN.14 CMD3 Multi-reference switchover 3 | below.
The value of CMD is 1 when the input
FunIN.15 CMD4 Multi-reference switchover 4 !evel of the Dl is .ac.tlve, gnd 0 upon the
input level of DI is inactive.
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Table 4-15 Relationship between the displacement No. and CMD1 to CMD4

CMD4 CMD3 CMD2 CMD1 Displacement No.
0 0 0 0 1
0 0 0 1 2
1 1 1 1 16

Motor speed (V)
Dlsplac:» |
‘ment
Vb en
Displace- : —
V3 ******** |
| |
| |
Vi == | | | <
Displace- | | |
V, [ment! | | | |
0 | | | | | %
| | | | I\ Displace- Thm3 ()
Vb oolo oLl ment 10 | P
V777‘7777‘7777‘77777‘7777‘7777‘7 777777777777 ment 16
1o | ] i | I T\ Displace-
VH777‘7777k777F7777‘7777‘7777L7men|11\ 1 |
| | | | | | | | |
| | | | | | | \ Displace- | |
Vip e e m oo e e Nl I I
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | I |
cmpi OFF[ ON | OFf [ oN | [ oNn | oFf [ oN ON
| | | | | | | | | |
CMD2 OFF| OFF [ ON | ON | OFF [ ON | ON | [ on |
| | | | | | | | | ]
| | | | | | | |
CMD3 OFF| OFF | OFF | OFF | | OFF | OFF | OFF | ON
] | | | ] | | | | I
CMD4 OFF| OFF | OFF | OFF | [ on [ oNn | on | [ on |
| | | | | | | | | |
DIR-SEL OFF| OFF | OFF | OFF | \ ON | ON | ON | }
| | | | | | | |

Figure 4-63 Example of multi-speed curve
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Set the multi-speed running curve

The following takes speed 1 as an example.

Related parameters:

Parameter Name Value Range Default Unit Modificantion

Mode

Cl12.06 Group 1 speed reference -8000 to 8000 100 rpm Durlr}g
operation

C12.08 Group 1 running time 0to (22-1) 10000 ms During
operation

CI12.0A Group 1 acceleration time 0 to 65535 10 ms Durlr}g
operation

C12.0C Group 1 deceleration time 0 to 65535 10 ms Durlr.lg
operation

CI12.F6 Group 16 deceleration time 0 to 65535 10 ms Durlr?g
operation

The multi-speed reference parameters include 1-16 speed references, reference running time, and

acceleration/deceleration time.

The following describes the actual acceleration/deceleration time and the running time when C12.00 (multi-

speed running mode) is set to 1 (Individual operation):

Speed (V)

vV L -

Figure 4-64 Example of multi-speed curve

Time (t)

As shown in the preceding figure, the speed reference is V, and actual acceleration time t, is calculated as

follow:
Vi

t,=1000 *Acceleration time set for this speed

The actual deceleration time t, is calculated as follow:
v,

t,=1000 *Deceleration time set for this speed
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Running time = Time taken in switching from the last speed reference to the current speed reference +
Duration of constant-speed running at the current speed (as shown by t; in the preceding figure)

©® All/Internal speed planning switchover

When setting C03.20 (speed reference source) to 4 (All/Internal speed planning switchover), you need
to assign FunIN.26 to the corresponding DI. Based on the input signal of this DI, the drive determines
which source (current All reference source or multi-speed reference source) is active.

® Al2/Internal speed planning switchover

When setting C03.20 (speed reference source) to 5 (Al2/Internal speed planning switchover), you need
to assign FunIN.26 to the corresponding DI. The input signal of this DI determines which source (current
AI2 reference source or multi-speed reference source) is active.

Related functions:

Code Name Function Name Function
Analog/Internal .Inactlve: The current running mode is the analog
FunIN.26 Speed reference speed planning input mode.
' mode . Active: The current running mode is the Internal
switchover

speed planning input mode.

Speed reference direction setting

To switch the speed reference direction through DI, assign FunIN.17 to the corresponding DI. The input
signal of this DI determines the speed reference direction, meeting the requirement for speed reference
direction switchover.

The actual motor direction of rotation is related to the setting of C00.01 (direction of rotation), the sign (+/-)
of the speed reference value, and the logic of FunIN.17.

Table 4-16  Actual direction of rotation in speed control mode

C00.01 Sign of Speed Reference FunIN.17 ActuaLlfVI];)(:(t);‘t:zi;'ection
0 + Inactive CCW
0 + Active CcwW
0 - Inactive CwW
0 - Active CCW
1 + Inactive CcwW
1 + Active CCW
1 - Inactive CcCwW
1 - Active CcwW
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4.2.3 Ramp parameter setting

The ramp function converts the speed references with large acceleration rate to smoother speed references,
that is, it controls the acceleration rate by setting the acceleration/deceleration time.

In the speed control mode, a high acceleration rate easily leads to motor jerk or intense vibration. In this
case, increasing the acceleration/deceleration time can smoothen the motor speed change and prevent
mechanical damage caused by jerk or vibration.

Speed (V)

Motor speed

Step reference After ramp function reference (V,)

control

e —

== Time (t)

Actual acceleration  Actual deceleration
time time

Figure 4-65 Ramp function definition

® (C03.22: time for the speed reference to accelerate from zero to 1000 rpm.
® (03.24: time for the speed reference to decelerate from 1000 rpm to zero.

The formulas for calculating the actual acceleration and deceleration time are as follows:
Speed reference

Actual acceleration time t,= 1000 xAcceleration ramp time of speed reference
Speed reference

Actual deceleration time t,= 1000 xDeceleration ramp time of speed reference

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
C03.22 Acceleration rate 0 to 65535 10 ms D““‘?g
operation
C03.24 Deceleration rate 0 to 65535 10 ms Durn}g
operation

4.2.4 Zero clamp

A CAUTION

® Zero clamp is used in systems where position loop is unavailable in speed control mode.

® If the motor oscillates in the zero clamp state, adjust the position loop gain.
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In speed control mode, if the zero clamp signal (FunIN.27) (ZCLAMP) is active, and the speed reference
amplitude is smaller than or equal to the value of C03.2F, the motor enters the zero position clamp state. In
this case, a position loop is built inside the drive and the speed reference is invalid. The motor is clamped
within =1 pulse of the position at which zero clamp is activated. Even if it rotates due to external force,

it will return to the zero position and be clamped. When the speed reference amplitude exceeds the value
of (C03.2F + 10), the motor exits from the zero clamp state and continues running according to the speed
reference received. Zero clamp is deactivated when the zero clamp signal (FunIN.27) is inactive.

Speed (V)
Zero clamp speed threshold | M ,,,,,,,
C03.2F

; : ; Time (t)

Zero clamp I I ‘

FunIN.27 | ON | OFF
| |
\ \

Zero clamp ON OFF

Figure 4-66 Wiring and waveform of zero clamp

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
C03.2F | Zero clamp threshold 0 to 1000 10 rpm During
operation

Related functions:

Code Name Function Name Function

Inactive: Zero clamp disabled

FunIN.27 Zero clamp Zero clamp enable Active: Zero clamp enabled
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4.2.5 Speed reference limit

/A CAUTION

® When the actual speed of the motor exceeds C06.03 (overspeed threshold) or R20.14 (1.2 times
the rated motor speed), whichever is smaller, Er46.0 (Motor overspeed) occurs. For details about
the setting of C06.03 and R20.14, see Chapter 8 "Parameter List". The speed reference limit must
be lower than C06.03 or R20.14, whichever is smaller.

In speed limit mode, the servo drive can limit the size of the speed reference. The sources of speed reference
limit include:

® (03.27: Defines the internal speed limit in the forward direction. The limit value applies when the
forward speed references exceed it.

® (C03.28: Defines the internal speed limit in the reverse direction. The limit value applies when the
reverse speed references exceed it.

® (C03.29: Defines the external speed limit in the forward direction. The limit value applies when the
forward speed references exceed it.

® CO03.2A: Defines the external speed limit in the reverse direction. The limit value applies when the
reverse speed references exceed it.

Maximum motor speed (default limit): It varies with the actual motor model.

Internal speed limit | O-Internal speed limit
C03.27, C03.28

External speed limit 1-External speed limit
C03.29, C03.2A

2- AIl limit Speed limit refe'rence
AIl limit source selection
C03.26
3- AI2 limit

AI2 limit

Internal speed limit (C03.26 = 0)
Set C03.26 to 0 to select the internal speed limit.

Set C03.27 and C03.28 based on the internal forward and reverse speed limits, and then set the related speed
reference parameters as needed. When a speed reference exceeds the speed limit, the speed limit applies.
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External speed limit (C03.26 = 1)
Set C03.26 to 1 to select the external speed limit.

Set C03.29 and C03.2A based on the external forward and reverse speed limits, and then set FunIN.28.
When the FunIN.28 is active and a speed reference exceeds the speed limit, the external speed limit applies.
When the FunIN.28 is inactive and a speed reference exceed the speed limit, the internal speed limit applies.

All limit (C03.26 = 2)

Set C03.26 to 2 to select the Al speed limit.

Set C04.4B (speed corresponding to the analog 10 V). When a speed reference exceeds the speed limit, the
internal speed limit applies. When the preset speed limit exceeds R20.14 (maximum motor speed), the actual
speed limit is equal to R20.14.

After setting the AIl zero drift, offset, and dead zone, you need to set C04.4B to specify the speed limit

corresponding to 10 V (10000 mV) in the sampling voltage. The formula is as follows:

All voltage sampling value
10000

All forward/reverse speed limit = x (C04.4B)

This value is used as the AIl speed limit setting.

AI2 limit (C03.26 = 3)

Set C03.26 to 3 to select the AI2 speed limit.

Set C04.4D (speed corresponding to the analog 20 mA). When a speed reference exceeds the speed limit, the
speed limit applies. When the preset speed limit exceeds R20.14 (maximum motor speed), the actual speed
limit is equal to R20.14.

After setting the AI2 zero drift, offset, and dead zone, you need to set C04.4D to specify the speed limit
corresponding to 20 mA in the sampling current. The formula is as follows:

AI2 current sampling value - 12
AI2 forward/reverse speed limit = 8 x (C04.4D)

This value is used as the AI2 speed limit setting.

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
C03.26 Speed limit selection 0to3 0 - At stop
C03.27 Internal positive speed limit 0 to 8000 6000 rpm Durlr}g
operation
€03.28 | Internal negative speed limit 0 to 8000 6000 pm During
operation
C03.29 | External forward speed limit 0 to 8000 6000 rpm Durlr}g
operation
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Parameter Name Value Range Default Unit Modificantion
Mode
C03.2A | External negative speed limit 0 to 8000 6000 rpm Durlr}g
operation
C044B Speed value corresponding 0 t0 20000 3000 rpm Durn}g
to analog 10 V operation
C04.4D Speed value corresponding 0 t0 20000 3000 rpm Durlqg
to analog 20 mA operation
Related functions:
Code Name Function Name Function

FunIN.28  External speed limit

External speed limit

selection

Inactive: The internal speed limit applies.
Active: The external speed limit applies.

Speed limit DO signal

In speed control mode, when the actual motor speed exceeds the speed limit, the servo drive considers
that the motor speed is limited and outputs the speed limit signal (FunOUT13) to the host controller. If the

preceding condition is not met, the speed limit signal is inactive.

The speed limit signal can be checked in any servo running state. For this purpose, you need to assign
FunOUT.13 to a DO of the servo drive, and set the active logic of this DO.

Speed feedback
Speed (V) Speed limit \
e
f
Servo stop Senfo Servo stop
ON running ON ON|
Speed limit
FunOUT.13 OFF OFF OFF| OFF
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Related functions:

Code Name Function Name Function

Inactive: The motor speed does not reach the
speed limit.

Active: The motor speed reaches the speed
limit and a speed loop is built internally based
on this limit.

Speed limit signal

FunOUT.13 Speed limit
output

4.2.6 Speed-related DO signals

Different DO signals are output to the host controller based on comparison between the speed feedback after
filter and different thresholds. The related filter time is set in C03.33.

Motor rotation DO signal

When the absolute value of the actual motor speed after filter reaches C03.2D (motor rotation speed
threshold), the motor is considered as rotating. At this moment, the servo drive outputs the motor rotation
signal (FunOUT.2) to confirm that motor has rotated. When the absolute value of the actual motor speed
after filter is smaller than C03.2D, the motor is considered as not rotating. Judgment on the motor rotation
signal (FunOUT.2) is not affected by the servo drive running status and control mode.

Speed (V)

@R | = =45 = — =

‘ Time (t)

-(C03.2D)

Motor rotation output
FunOUT.2 OFF ON OFF ON OFF

Figure 4-67 Waveform of the motor rotation signal

® In the preceding figure, ON indicates that the motor rotation DO signal is active, and OFF

indicates that this signal is inactive.
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Related parameters:

Parameter Name Value Range | Default Unit Modification Mode
C03.2D | Speed rotation threshold 0 to 1000 20 rpm During operation
C03.33 Speed DO filter setting 0 to 1000 100 0.1ms During operation

To use the motor rotation signal output function, assign function 2 (FunOUT.2: motor rotation) to a DO of
the servo drive, and set the active logic of this DO.

Related functions:

Code Name Function Name Function

Inactive: The absolute value of motor speed after filter is
Motor Motor rotation smaller than C03.2D.

rotation signal output Active: The absolute value of motor speed after filter
reaches C03.2D.

FunOUT.2

Speed synchronized DO signal

In speed control mode, when the absolute value of the difference between the actual motor speed after filter
and the speed reference satisfies the setting of C03.2C, the actual motor speed is considered to reach the
speed reference. At this moment, the servo drive outputs the speed synchronized signal (FunOUT.15). When
the absolute value of the difference between the motor speed after filter and the speed reference exceeds
C03.2C, the speed synchronized signal is inactive.

If the servo drive is not in running state or not in speed control mode, the speed synchronized signal
(FunOUT.15) is always inactive.

Speed reference

Sl Speed feedback Set C03.2C to specify
the threshold
N e 0
1
o
I
‘ — Time (1)
Servo, | Servo Servo
stop‘ ‘ ‘ running \ stop
sPe%i;}éng}r_cl’?md OFF | |OFF ON OFF
ON

Figure 4-68 Waveform of the speed synchronized DO signal
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® In the preceding figure, ON indicates that the speed synchronized DO signal is active, and OFF

indicates that this signal is inactive.
_________________________________________________________________________________|

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
Speed synchronization During
C03.2C threshold 0 to 1000 10 rpm operation

To use the speed synchronized signal output function, assign function 15 (FunOUT.15: speed synchronized)
to a DO of the servo drive, and set the active logic of this DO.

Related functions:

Code Name Function Name Function

Inactive: The absolute value of the difference
between the motor speed after filter and the

FunOUT.15 Speed Speed synchronized | speed reference is larger than C03.2C.

' synchronized signal output Active: The absolute value of the difference
between the motor speed after filter and the
speed reference is not larger than C03.2C.

Speed reached DO signal

When the absolute value of the motor speed after filter exceeds the setting of C03.2B, the motor speed is
considered to reach the desired value. At this moment, the servo drive outputs the speed reached signal
(FunOUT.14). When the absolute value of the motor speed after filter is smaller than or equal to the setting
of C03.2B, the speed reached signal is inactive.

Judgment on the speed reached signal is not affected by the servo drive running status and control mode.
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Speed reference
Speed (V) /2peed feedback
C032B| —|+ — — — — — — —

\
| |
| Time (t)
\

-(c032B)p— - - - = - — — — — A— - -

Speed reached output
FunOUT. 14 OFF ON F ON OFF

Figure 4-69 Waveform of the speed reached signal

Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
C03.2B | Speed reach threshold 0 to 8000 1000 pm During
operatlon

To use the speed reached signal output function, assign function 14 (FunOUT.14: speed reached) to a DO of
the servo drive, and set the active logic of this DO.

Related functions:

Code Name Function Name Function

Inactive: The absolute value of the speed

FunOUT. 14 Speed Speed reached feedback after filter is larger than C03.2B.
' reached signal output Active: The absolute value of the speed
feedback after filter is not larger than C03.2B.
Zero speed DO signal

When the absolute value of the motor speed after filter is smaller than the setting of C03.2E, the motor speed
is considered to be close to 0. At this moment, the servo drive outputs the zero speed signal (FunOUT.12).
When the absolute value of the motor speed after filter is equal to or large than to the setting of C03.2E, the
zero speed signal is inactive.

Judgment on the zero speed signal is not affected by the servo drive running status and control mode.

When there is interference on the speed feedback, eliminate the interference by using the speed feedback DO
filter. Set the filter time constant in C03.33.
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Speed (V)

C03.2E

‘ ‘ Time (t)
(C03.2E) |
|
|
|

Zero speed signal
FunoUT.2  OFF o Qi

Figure 4-70  Waveform of the zero speed signal

Related parameters:

Parameter Name Value Range | Default Unit Modification Mode

C03.2E Zero speed output threshold 5to 1000 10 rpm During operation

To use the zero speed signal output function, assign function 12 (FunOUT.12: zero speed) to a DO of the
servo drive, and set the active logic of this DO.

Related functions:

Code Name Function Name Function

Inactive: The difference between the speed

Zero speed Zero speed feedback and the setting is larger than C03.2E.
signal signal output | Active: The difference between the speed feedback

and the setting is not larger than C03.2E.

FunOUT.12

4.3 Torque control mode

Motor

Mlormgie isirsine2 wiggii Torque reference Torque reference Torque reference| Current loop
source and direction filter limit control

Encoder

Figure 4-71 Torque control block diagram
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Set C00.00 to 2 on the servo drive keypad or Synland drive debugging platform to enable the torque control
mode. Set the servo drive parameters based on the mechanical structure and specifications. The following
describes basic parameter settings in torque control mode.

4.3.1 Block diagram of function codes in torque control mode

Analog input AI2

s TN
/Speed limit
NN CED

7

1
'
|
I

j

NVoo=o

. S
 Motor speed \
N

- _ (pm)
<7 N
/ Position feedback = — -

‘\ (Encoder unit) >

’

Figure 4-72  Block diagram of function codes in torque control mode
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4.3.2 Torque reference input setting

Torque reference source

The torque reference sources include digital setting and analog voltage setting. Digital setting produces the
internal torque reference, and the analog voltage setting produces the external torque reference.

Torque setting | (_Torque setting reference
reference source
C03.41

1-All

ATl source

Torque reference

2-A12

A2 source e source selection —

C03.40

Figure 4-73  Torque reference sources

Torque reference selection

In the torque control mode, three methods of obtaining torque references are available, and you can select
one by setting C03.40.

Related parameters:

Parameter Name Value Range Default Unit Modification Mode

Torque reference | 0: Internal digital setting

€03.40 selection 1: All 2:Al2

0 - At stop

Digital setting
The torque reference is set in C03.41 as a percentage relative to the rated motor torque.

Related parameters:

Parameter Name Value Range Default Unit Modification Mode

C03.41 Torque reference -4000 to 4000 0 0.1% During operation

Analog setting

The analog signal output by the host controller or other devices is processed and then used as the torque
reference.
Analog input (Al) terminals:

The servo drive provides two Als used for control: AIl and AI2. The maximum input voltage of AIl is +12
V DC, and the input impedance of All is about 51 kQ per month, while the input impedance of Al2 is about
300 Q.
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Analog input circuit:

) All
Analog torque input
T GND

Operation method:

The following table takes AIl as an example to describe how to set the torque reference by using the analog

voltage.

,,,,,,,,,,,,, Set the servo drive to work in torque control mode

7777777777777 Torque reference source: All
Torque reference value: C04.4C

= — — - — Set C04.44

== i Set C04.42

S Set C04.40

————————————— Set C04.41

————————————— Maximum forward torque corresponding to +10 V: C04.4C
Maximum forward torque corresponding to -10 V: -(C04.4C)

Figure 4-74  Operation flowchart of setting the torque reference by using the analog voltage
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® Zero drift: value of the servo drive sampling voltage relative to GND when the input voltage of
the analog channel is zero

® Offset: input voltage value of the analog channel when the sampling voltage is zero after zero drift
correction

Dead zone: input voltage range of the analog channel when the sampling voltage is zero

In the following figure, y, is the unprocessed output voltage of the analog channel, and y; is the
final torque reference obtained after internal processing of the servo drive.

All | Servo drive Servo drive internal processing
———p terminal |Analog output
Analog input voltage (y,)
volta%ge (l:() : Filter (22 & B zone [ Cng.ll::eulatteme }L#
GND

Figure 4-75 Al processing of servo drive

Voltage when the analog input voltage is 0 V
Voltage after zero drift correction

. Voltage after offset
Sampling voltage
Y (mV) —— Voltage after dead zone setting
Y Ys
400
= Offset
Zero driftf ad y
0 3200 y, 4000} 4800 Analog input voltage

IR X (mV)
/"800 800

Dead Dead
zone zone

Figure 4-76  Example of sampling voltage for servo drive Al processing

—
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Filter

The servo drive provides the analog channel filter function. Setting the filter time constant in C04.44
prevents motor reference fluctuation due to instable analog input voltage and eliminates motor malfunction
due to signal interference. The filter function cannot eliminate or suppress the zero drift or dead zone.

Zero drift correction
It corrects the analog output voltage offset relative to the actual input voltage 0 V.

In the preceding figure, the analog output voltage without being processed by the servo drive is y,. Taking
the filter time constant C04.44 = 0.00 ms as an example, the sampling voltage after filter y, is the same as y,.

That is, when the actual input voltage x = 0, the output voltage y, = 400 mV. Therefore, the zero drift voltage
is 400 mV. Set C04.42 to 400.0 (mV). The sampling voltage after zero drift correction is y;. y; =y, —400.0

Offset setting

It sets the actual input voltage corresponding to sampling voltage 0.

Assume that the actual input voltage x = 4000 mV when the sampling voltage y, = 0. That is, the offset is
4000 mV.

Set C04.40 to 4000 (mV). The sampling voltage after offset y, = x — 4000 =y, — 4000.

Dead zone correction
It sets the effective input voltage range when the sampling voltage of the servo drive is not 0 V.

After the offset is set, if the sampling voltage is always 0 when the input voltage x is within 3200 mV to
4800 mV, the dead zone is +800 mV.

Set C04.41 to 800.0. The sampling voltage after dead zone correction is y;.

{0 3200 <x <4800
7Ly, 4800 <x < 10000 or -10000 < x < 3200

Calculating the torque reference

After setting the zero drift, offset, and dead zone, set the torque reference corresponding to 10 V (10000 mV)
in C04.4C to obtain the actual torque reference y,:

Ys
Y6 =10000 * (C04.4C)
This value is used as the torque reference set via analog in the torque control mode.

It is shown on the left side of the figure below when there is no offset, and on the right side of the figure
below when there is offset. After all setting is completed correctly, view the sampling voltage of All in
U40.0A/U40.0D.



Torque corresponding to +10 V

Torque

(+C04.4C)
V_Ref

Torque
(without offset)

Torque corresponding to +10 V.
(+C04.4C)

Function overview

Torque reference curve without offset
Torque reference curve after offset

Dead zone Al +10V
(C04.41)

Torque corresponding to -10 V.
(-C04.4C)

Voltage

3 EIEIL
' .
I Z____Torque c¢

Torque
(after offset)
P
A
-
‘ T
L. t10V  Voltage
Dead zone (C04.41)

Oﬁsel
(C04.40)

(-C044C)

orresponding to -10 V.

Figure 4-77 ALl without offset (Left) & All after offset (Right)

The relationship between the final torque reference y, and the input voltage x is as follows:

0

|

x-B

B-C<x<B+C

Wherein, B is the offset and C is the dead zone.

Related parameters:

B+C <x < 10000 or -10000 <x <B-C

Parameter Name Value Range Default Unit Mod]i/fligggtion
C04.40 All offset -5000 to 5000 0 mV During operation
C04.41 All dead zone 0 to 50000 0 0.lmV During operation
C04.42 All zero drift -5000 to 5000 0 0.1lmV During operation
C04.44 All low-pass filter time 0 to 65535 50 0.01ms During operation
C04.4C T"rquigzlr‘l‘;ggrlrff{’,o“dmg 0 to 8000 1000 0.1% | During operation
U40.0A All input voltage -1200 to 1200 0 0.01V Read only
U40.0D High'aci‘:li‘:gem input '221;‘1;‘5536357” 0 0.001mV Read only
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Torque reference direction

To switch the torque reference direction through DI, assign FunIN.18 to the corresponding DI. The input
signal of this DI determines the torque reference direction, meeting the requirement for torque reference
direction switchover.

Related functions:

Code Name Function Name Function

Inactive: The actual torque reference direction
Torque reference Torque reference is the same as the set direction.

direction direction Active: The actual torque reference direction is
opposite to the set direction.

FunIN.18

The actual direction of rotation is related to the setting of C00.01 (direction of rotation), the sign (+/-) of the
torque reference value, and the logic of FunIN.18.

Table 4-17  Actual direction of rotation in torque control mode

0 + Inactive CCW
0 + Active CW
0 - Inactive CW
0 - Active CCW
1 + Inactive CW
! + Active ccw
1 - Inactive CCW
1 - Active CW

4.3.3 Torque reference filter

A\ CAUTION

® I[fthe filter time constant is set to an excessively high value, the responsiveness will be degraded,
so pay attention to the responsiveness when setting the filter time constant.

In the position, speed, torque and hybrid control modes, the servo drive can carry out low-pass filter on
torque references to smoothen references and decrease vibration.

The servo drive provides two low-pass filters for torque references. By default, filter 1 is used.
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Related parameters:

Parameter Name Value Range Default Unit Modificantion
Mode
C01.03 Ist torque reference filter 5 to 16000 200 Hy Durn}g
cutoff frequency operation
C01.0B 2nd torque reference filter 510 16000 280 Hz Durlr'lg
cutoff frequency operation

Input torque reference

Torque reference — First-order filter

3t Time (t)

Figure 4-78  First-order filter for rectangular torque references

Input torque reference

Torque reference .
3t — First-order filter

LTJ Time (t)

Figure 4-79  First-order filter for trapezoid torque references

4.3.4 Torque reference limit

A\ CAUTION

® Torque reference limit is active and mandatory in all control modes, including the position, speed,
torque and hybrid control modes.

Torque references are limited to protect the servo drive and motor.
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Torque (T) Torque reference input
from the host controller

Positive torque limit - — ———— — — — — — — — — —

Actual torque reference (T) Motor speed (V)
/ of the drive

Torque control | Internal speed limit  [Torque|
| control

Time (t)

Negative torque limit - — — — — = — — — — — — — —

Figure 4-80 Torque setting and torque limit

When the absolute value of the torque reference input from the host controller or output by the speed
regulator is larger than the absolute value of the torque reference limit, the actual torque reference of the
servo drive is limited to the torque reference limit. Otherwise, the torque reference input from the host
controller or output by the speed regulator is used.

Only one torque reference limit is valid at a moment. Both positive and negative torque limits cannot exceed
the maximum torques of the servo drive and motor and +£300.0% of the rated torque.

Torque (T)

Maximum torque of the drive

Maximum torque of the motor

+300.0% of the rated torque [~ — — — — — — — — —

+Internal limit (C03.43)

+External limit (C03.45)

Time (t)
-Internal limit (C03.44)

-External limit (C03.46)

_________ -300.0% of the rated torque

_________ Maximum torque of the motor

————————— Maximum torque of the drive

Figure 4-81 Example of torque limit



Torque limit source

The torque limit source is specified by C03.42.

Function overview

After the torque limit is set, the torque limit applies when the torque reference exceeds the limit. The
torque limit must be set according to the load conditions. If the setting is very small, it may cause longer

acceleration/deceleration time of the motor, and the actual motor speed may not reach the required value at

constant speed running.

Related parameters:

2: All
3:AI2

Parameter Name Value Range Default Unit Modificantion
Mode
0: Internal limit
C03.42 Torque limit selection I+ External limit 0 - At stop

1-Forward/Reverse external

torque limit

2-Forward/Reverse All torque limit

0-Forward/Reverse internal torque limit

Figure 4-82  Torque limit source

3-Forward/Reverse Al2 torque limit
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The following figures show the examples when the absolute values of torque references input from the host
controller exceed the absolute value of the torque limit in the torque control mode.

® Internal torque limit (C03.42 = 0)

The torque reference limit is determined only by the internal parameters C03.43 and C03.44.

Torque (T)

Torque reference input
from the host controller

Positive torque limit

e

C03.43

Motor speed (V)

Drive torque reference

I Time (t)

C03.44

[Torque I Internal speed limit Torque

control control

Negative torque limit [~

Figure 4-83  Torque limit curve (C03.42 = ()

® External torque limit (C03.42 = 1)

The torque reference limit is determined by the internal parameters C03.45 and C03.46. When FunIN.29
is active, C03.45 and C03.46 serve as the torque limits. Otherwise, C03.43 and C03.44 serve as the

torque limits.

Torque (T)

Positive torque limit
C03.45

Torque reference input
from the host controller

Motor speed (V)

Drive torque reference

Negative torque limit
C03.46

| Time (t)
Torque!  Internal speed limit Torque

control control

Figure 4-84 Torque limit curve (C03.42=1)



® All torque limit (C03.42 =2)

Function overview

The torque reference limit is related to C04.4C (torque value corresponding to 10 V) and the All analog

input reference.

AIl analog input
reference source

AIl torque limit
reference source

Torque value corresponding
to analog 10 V
C04.4C

Figure 4-85 AIl torque reference source description

Torque (T)

Positive torque limit | _ _ _ _ _ _
All torque limit reference

Drive torque reference

Torque reference input
from the host controller

Motor speed (V)

Time (t)

Torque!  Internal speed limit
control

Negative torque limit
All torque limit reference

Torque
control

Figure 4-86 All reference torque limit curve
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® AI2 torque limit (C03.42 = 3)

The torque reference limit is related to C04.4E (torque value corresponding to 20 mA) and the AI2
analog input reference.

Torque (T) Torque reference input

from the host controller

Positive torque limit L _ _ _ _ _ _ _ _ _

AI2 torque limit reference Motor speed (V)

Drive torque reference

| Time (t)
Toxque‘ Internal speed limit Torque
control control;

Negative torque limit [~ — — — — — — — — — — — 1
AI2 torque limit reference

Figure 4-87 AI2 reference torque limit curve

Related parameters:

Parameter Name Value Range Default Unit Modificantion

Mode

C03.43 | Internal positive torque limit 0 to 4000 3000 0.1% During
operation

C03.44 | Internal negative torque limit 0 to 4000 3000 0.1% During
operation

C03.45 | External forward torque limit 0 to 4000 3000 0.1% During
operation

C03.46 | External reverse torque limit 0 to 4000 3000 0.1% During
operation

CO4.4C Torque value corresponding 0 t0 8000 1000 0.1% Durlr}g
to analog 10 V operation

CO044E Torque value corresponding 0 t0 8000 1000 0.1% Durn?g
to analog 20 mA operation
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Torque limit DO signal

When the torque reference reaches the torque limit, the servo drive outputs the torque limit signal
(FunOUT.16) to the host controller. At this time, assign function 16 (FunOUT.16) to a DO of the drive, and
set the logic of this DO.

Related functions:

Code Name Function Name Function

Active: The torque reference of the drive reaches
Torque limit the torque limit and is limited to the torque limit.
signal output Inactive: The torque reference of the drive does not
reach the torque limit.

FunOUT.16 | Torque limit

4.3.5 Speed limit in torque control mode

In the torque control mode, if the torque reference is larger than the load torque on mechanical side, the
motor keeps accelerating, which may cause overspeed and damage the machine. The motor speed needs to
be limited to protect the machine.

Motor speed V!
(rpm)
. Overspeed may lead to
Maximum speed F2Rae mechanical damage
S it L / Use the speed limit to prevent

mechanical damage

Time (t)

Figure 4-88 Speed limit in torque control mode

Speed limit source

In torque control mode, the speed limit source is determined by C03.47 and C03.48. After the speed limit is
set, the actual motor speed is restricted to within the speed limit. After reaching the speed limit, the motor
runs at the speed limit constantly. The speed limit must be set according to the load conditions.

Forward speed limit
C03.47

Speed limit source

Reverse speed limit
C03.48
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‘When the motor runs in different directions, the speed limit is determined by the internal parameters C03.47
and C03.48.

Motor speed V
(rpm)

Maximum motor speed

Forward speed limit
C03.47

Time (t)
7777777777 Reverse speed limit
C03.48
-Maximum motor speed
Figure 4-89 Speed limit curve
Related parameters:
Parameter Name Value Range Default Unit Modificantion Mode
0347  Positive speed limit in 0 to 8000 3000 pm During operation
torque mode
C03.4g | Negative speed limitin 0 to 8000 3000 pm During operation
torque mode
Speed limit DO signal

In torque control mode, when the actual motor speed exceeds the speed limit, the servo drive considers
that the motor speed is limited and outputs the speed limit signal (FunOUT13) to the host controller. If the
preceding condition is not met, the speed limit signal is inactive.

The speed limit signal can be checked in any servo running state. For this purpose, you need to assign
FunOUT.13 to a DO of the servo drive, and set the active logic of this DO.
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Speed feedback
Speed (V) Speed limit
e
} I}
Servo stop Sen{o Servo stop
ON running ON ON|
Speed limit
FunOUT.13 OFF OFF OFF OFF

4.3.6 Torque reached outpu

The torque reached output functio

t

n is used to determine whether the actual torque reference reaches the set

range. When the actual torque reference reaches the threshold, the servo drive outputs the related DO signal
(FunOUT.17: torque reached) to the host controller.

Actual torque (T)

B+C |-

B+D
B

A: Actual torque reference

B: Base value for torque reached (C03.49)
C: Valid value for torque reached (C03.4A)
D: Invalid value for torque reached (C03.4B)

A: Actual torque reference

0

B
-(B+D)
(B+C)

Torque reached output

FunOUT.17: Ol

Time (t)

Figure 4-90 Example of the torque reached output waveform

Actual torque reference of the loop control regulator: A
Base value for torque reached (C03.49): B

Valid value for torque reached (C03.4A): C

Invalid value for torque reached (C03.4B): D
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C and D are the offset based on B.

The torque reached signal becomes active when the actual torque reference meets the following condition:
|[A| > B + C. Otherwise, the torque reached signal remains inactive. The torque reached signal becomes
inactive when the actual torque reference meets the following condition: |A| < B + D. Otherwise, the torque

reached signal remains active.

Torque reached DO signal
ON ON
OFF OFF
I I I OFF |
-(B+C)  -(B+D) B+C B+D A

Figure 4-91 Description of torque reached output

Related parameters:

Parameter Name Value Range Default Unit MOd]:/fli cantion

ode

C03.49 Reference value for torque 0 to 4000 0 0.1% Durlr.lg
reach operation

C03.4A | Valid value for torque reached 0 to 4000 200 0.1% During
operation

C03.4B Invalid value for torque 0 t0 4000 100 0.1% Durlr.lg
reached operation

To use the torque reached function, assign function 17 (FunOUT.17: torque reached) to a DO of the drive,

and set the act

ive logic of this DO.

Related functions:

signal output

Code Name Function Name Function
Active: The absolute value of the torque
FunOUT.17 | Torque reached Torque reached reference reaches the setpoint.

Inactive: The absolute value of the torque
reference is smaller than the setpoint.
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4.4 Fully closed-loop function

4.4.1 Fully closed-loop parameter settings

After basic gain parameters are set, the servo can run normally without overshoot, and there is no noise after
the servo stops. After the basic operating conditions are met, set the fully closed-loop parameters as follows:

1. Confirm the running direction of the external encoder.

Check whether the running directions of the external encoder and the internal encoder are the same. If
they are not the same, a positive feedback effect will appear, causing runaway.

The confirmation method is as follows:

Enter the JOG mode, jog the device at a low speed in the same direction, and check the pulse feedback
display C1B.10 of the internal encoder and C1B.12 of the external encoder. If the change trend of the two
is the same (increasing or decreasing at the same time), set C1B.01 to 0. On the contrary, set C1B.01 to 1.

2. Determine the resolution of the external encoder (the number of pulses corresponding to the external
encoder when the motor rotates for a revolution).

Rotate the motor, check the pulse feedback display C1B.10 of the internal encoder to determine that the
motor rotates for a whole revolution, calculate the change of the pulse feedback display C1B.12 of the
external encoder, and put the absolute value of this change into the number of external encoder pulses
C1B.04 when the motor rotates for one revolution.

A CAUTION

® [t can be calculated as follows: before the motor rotates, the current value of C1B.10 is X, and the
current value of C1B.12 is Y. After the motor rotates, the current value of C1B.10 is X,, and the

current value of C1B.12 is Y,.
YrY,
® CI1B.04 = Number of internal encoder pulses in one revolution of the moto x x__x

The calculation result must be positive; otherwise, C1B.01 may be set incorrectly and needs to be
reconfirmed.

® C1B.04 must be set correctly; otherwise, the alarm Er47.2 (excessive position deviation) may be
misreported after the servo runs.

3. External encoder electronic gear ratio setting

If C1B.00 is 1, the setting object is C03.02/C03.04. If C1B.00 is 2, the inner loop setting object is
C03.02/C03.04, and the outer loop setting object is C03.06/C03.08.

The calculation method of gear ratio is as follows: Assume that the control requirement of fully closed-
loop equipment is that every time the host computer sends X, pulse references, the corresponding
external mechanical displacement is Y.

Do the following:

a. Firstly, set the electronic gear ratio to 1:1.
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b. The host computer sends X, pulses, and the measured external mechanical displacement is Y.

Then the electronic gear ratio can meet the demand.
NOTICE

In the closed-loop switching mode of internal and external positions, to set the fully closed-loop
electronic gear ratio, you need to set the DI terminal configuration function FunIN.32 (electronic

gear switching switch) to the external closed-loop state.

This method is also applicable to the internal closed-loop mode, and you just need to ensure that
the current state is the internal closed-loop state.

Be sure to set the electronic gear ratio correctly; otherwise, it will inevitably lead to mechanical
deviation.

4. Set alarm detection

The settings for alarm detection (C1B.08 and C1B.0A) are as follows.

® Setting of excessive value of mixed control deviation (C1B.08)

The excessive value of mixed control deviation (C1B.08) is used to set the allowable deviation between
the current position of the motor and the current position of the external encoder. The unit of this
parameter is 1 reference unit (same as 1 external encoder unit).

Example: If C1B.08 is set to 1000, it means that when the displacement of the motor driving the
mechanical movement and the displacement of the external encoder measuring the mechanical
movement (that is, the mixed deviation) exceed the displacement corresponding to 1000 external
encoder pulses, the alarm Er47.2 (excessive inner and outer loop deviation in fully closed-loop mode)
is output.

® When it is set to "0", the alarm Er47.2 (excessive inner and outer loop deviation in fully closed-

loop mode) will not be output.
® C1B.08 setting must be less than (C1B.04) x (C1B.0A) (for example, C1B.04 x C1B.0A x 50%);
otherwise, the alarm cannot be output.
|

® Mixed control deviation clearing (C1B.0A) setting

This set value indicates that the mixed control deviation of the motor is cleared to zero every C1B.0A
revolution. When the value is set to 0, the mixed control deviation is always 0.
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Fully closed-loop

position deviation
When C1B.00 is 1, Er47.2 occurs.

Threshold of excessive fully | — — — — — — — — — — — — — — — — — — — —
closed-loop position deviation

C1B.08

il f
CIB.0OA il CIB.0OA [

: Number of motor revolutions/r
| Il | |

|

}

Fully closed-loop position
deviation clearing

Figure 4-92  Fully closed-loop position deviation clearing description

Through the feedback pulse of the internal encoder, the number of revolutions of the mixed control
deviation clearing setting C1B.0A is detected.

Example: If C1B.0A is set to 50, it means whether the mixed deviation exceeds the pulse unit set in
C1B.08 when the motor rotates for 50 revolutions.

If so, an alarm is generated; otherwise, when the motor rotates more than 50 revolutions, clear the
deviation and start monitoring again.
Mixed control deviation first-order low-pass filter (C1B.0B)

It indicates the time constant of the first-order filter, used to filter the vibration of mixed control
deviation, so that the speed operation is smoother in the fully closed-loop mode.

A\ CAUTION

® When the mixed control deviation clearing is enabled, be sure to set C1B.0A to an appropriate

value. According to the set value of C1B.08, if C1B.0A is set to a minimum value, the protection
function of excessive deviation of mixed control cannot be realized.

‘When using this function, pay full attention to the safety operation such as setting the limit
encoder.

The alarm must be set effectively; otherwise, it will cause accidents such as runaway and personal
injury.

4.4.2 Fully closed-loop enabling

After the above-mentioned fully closed-loop parameters are set, check the feedback from the internal and
external encoders through C1B.10 and C1B.12 to judge whether the fully closed-loop wiring and the use

mode of the external encoder are correct, and then enter the step of enabling fully closed-loop.
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4.5 Auxiliary functions

4.5.1 Position Comparison Function

Description:

Position comparison works by comparing the instantaneous position data with the value pre-stored in the
data array and, once available, a DO signal or an ABZ/OCZ signal with a settable pulse width is immediately
output. Position comparison is applicable to high-speed motion axes as comparison actions are implemented
by FPGA, removing the risk of software communication delay between processors.

The specifications of the position comparison output are shown in the following table:

Position Comparison Output Specification Function Description
Output port Four DO outputs or ABZ&OCZ signals
Logic The active level of DO and ABZ&OCZ
g outputs is determined by C0D.06.
Trigger output
Pulse width The output pulse width is set by COD_05.
Delay compensation Set by COD_OE, which is used to
y P compensate the hardware output delay.
Comparison value Number of comparison points | 40 points, unsigned 32-bit integer
Positive and negative crossing setting
Comparison attribute Comparison point attribute
Comparison output port setting

The comparison output is divided into four channels, among which, channel 1: differential A and DO1; channel
2: differential B and DO2; channel 3: differential Z and DO3; channel 4: OCZ and DO4. All channels can be
set to output at the same time through the comparison point attribute.

Output Interface Channel 1 Channel 2 Channel 3 Channel 4
ABZ A+A- B+B- Z+Z- ocz
DO DO1 DO2 DO3 DO4

® It is recommended that ABZ and DO not be used at the same time, because the hardware delay
time of the two interfaces is different, and the delay time of DO is longer. You can set the delay

compensation through the function code COD.0OE.
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When the position comparison output function is enabled, you can set 1 to 4 DO functions to 11 (position

comparison output), and then this DO is used as the signal of position comparison output.

Position comparison output parameters:

Parameter

Name

Description

COD position comparison output

C0D.00

Position comparison output
switch

0: Disable
1: Enable (active at rising edge)

C0D.02

Position comparison resolution

The number of pulses corresponding to one revolution
of the motor. For example, COD.02 = 1 indicates that the
number of pulses corresponding to one revolution of the
motor is 2%,

: 24bit

: 23bit

1 22bit

21bit

20bit

19bit

18bit

17bit

C0D.03

Position comparison mode

: Individual absolute comparison mode
: Cyclic incremental comparison mode
: Fixed cyclic incremental mode

: Cyclic absolute comparison mode

NN RN AERNNEQ

CO0D.05

Position comparison output
width

The active pulse width of DO output when the
comparison point arrives, ranging from 5 to 1200, in the
unit of 0.1 ms (effective after re-energizing).

C0D.06

Position comparison output port
polarity

Bit0: Channel 1 polarity

Bitl: Channel 2 polarity

Bit2: Channel 3 polarity

Bit3: Channel 4 polarity

0: Negative polarity (active at low level);
1: Positive polarity (active at high level)

C0D.07

Start point of position
comparison

It takes effect when COD.00 rewrites 1.

C0D.08

End point of position comparison

It takes effect when COD.00 rewrites 1.

C0D.09

Position comparison status

0: No comparison
n: Currently waiting for the nth comparison point

COD.0A

Real-time position of position
comparison

Display the current comparison position value, ranging
from -2*' to (2*' - 1).
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Parameter

Name

Description

COD position comparison output

Zero offset of position

Offset after comparison enabled with the current position

mode

€0D.0C comparison as zero, ranging from -2*' to (2*' - 1).
Compensation for position Comparison delay compensation time: 0 to 10000, in the
COD.OE . .
comparison output de-lay unit of 0.01 ps.
COD.OF | Fixed number of cycles Range: 1 to 65535 times
cop.11 | Numberof cycles in certain Range: 0 to 65535 times

Comparison point setting:

Parameter

Name

Description

COE Target Position Parameter

COE.00

Setting of target position 1

Set value of comparison point of the 1st target position,
with the range of 2 to (23' - 1).

COE.02

Attribute of target position 1

Comparison point attribute value setting of the first target
position:

Bit0: Output DO active signal if current position changes
from "less than" to "more than" the comparison point
Bitl: Output DO active signal if current position changes
from "more than" to "less than" the comparison point
(Note: When both Bit0 and Bitl are set to 0: this point is
skipped.)

Bit2 to Bit7: NA

Bit8: Channel 1 output

Bit9: Channel 2 output

Bit10: Channel 3 output

Bitl1: Channel 4 output

(Note: The corresponding port needs to be opened in
advance; otherwise, the output will be inactive.)

COE.03

Setting of target position 2

Set value of comparison point of the 2nd target position,
with the range of -2*' to (2°' - 1).

COE.05

Attribute of target position 2

Comparison point attribute value setting of the 2nd target
position: According to the above settings.

COE.75

Setting of target position 40

Set value of comparison point of the 40th target position,
with the range of 2" to (23' - 1).

COE.77

Attribute of target position 40

Comparison point attribute value setting of the 40th target
position: According to the above settings.
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Principle:

Position comparison works by comparing the instantaneous position feedback with the value pre-stored in
the data array of the target position and, once available, outputting a DO pulse signal (with the DO serial
number and width settable) for future use in subsequent motion control.

Position comparison is applicable to high-speed motion axes as comparison actions are implemented by
FPGA, removing the risk of software communication delay between processors.

® Position comparison switch:

When the value of COD.00 (comparison enable switch) changes from 0 to 1, position comparison starts
and the value of COD.0A (real-time position of position comparison) starts counting. When the value
of COD.OC is not 0, COD.00 changes from 0 to 1 and the value of COD.0A changes to the offset value
of COD.OC. In addition, the value of C0D.09 (current status of position comparison) is updated to the
start point of position comparison When the value of COD.00 (comparison enable switch) changes to 0,
position comparison stops and the current comparison status will be cleared.

/A CAUTION

® Set the comparative position and attribute when this feature is disabled. Otherwise, the

comparative point setting will not be updated.

® Position comparison resolution:

The comparison resolution defines the number of pulses per revolution. Given the maximum and
minimum limits on the target position defined by group HOE, you can reset the resolution when the
comparison value of the target position overflows. For example, when C0D.02 is set to 7 (17-bit), the
maximum value of the target position is 2°'-1, and the motor rotates (2*' - 1)/217 circles.

The target position in group COE is only related to the set resolution.
® Individual absolute comparison mode:

In single comparison mode, when comparison of the end point is done, the comparison function is
switched off automatically and the current comparison value is cleared. Position comparison can be
enabled again only when the position comparison switch is switched on again.

The real-time position feedback in the single comparison mode is an absolute value, which means it is
an accumulative value based on preceding comparison points, which cannot be cleared automatically.

® Cyclic incremental comparison mode:

In cyclic comparison mode, position comparison will not be switched off when the comparison end
point is reached, and current position comparison value will be reset as the start point for position
comparison. After comparison of each point is done, the value of COD.0A (real-time position feedback)
will be cleared and counted again for cyclic comparison. In cyclic comparison mode, the target position
is a relative (incremental) value. Each time a comparison point is reached, the real-time position
feedback is automatically cleared and counted again for comparison with the new target.

® Fixed cyclic incremental comparison mode:
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The comparison mode is the same as the cyclic comparison mode. The cycle times is specified by
COD.OF. After the cycle times is reached, comparison is automatically disabled.

® Cyclic absolute comparison mode:

In cyclic absolute comparison mode, COD.07 (start point of position comparison), COD.08 (end point
of position comparison), and COD.13 (start point of comparison in cyclic absolute mode) need to be set.
After the position comparison switch is switched on, the COD.13 comparison point is first compared
(not output if other comparison points are encountered before the COD.13 comparison point). After

the COD.13 comparison point, comparison points COD.07 to COD.08 will be compared according to
the actual position, with no specific order of comparison. COD.09 displays the sequence number of the
point that has just been passed.

/A CAUTION

® In this mode, comparison positions for comparison points must be set in ascending order.

Otherwise, it will result in incorrect output of comparison points.

® Position comparison output width:

When the position comparison conditions are fulfilled, the servo drive outputs the DO active level
signal. The width of the active signal can be set by COD.05 (value range: 5 to (1200 x 0.1) ms).

When DO is active, the comparison logic is suspended and no comparison will be performed. In this
case, ensure that the operating time between two target points is greater than the output width of DO.

® Target value of position comparison:

There are a total of 40 target values for position comparison. Each target value is a 32-bit signed
number. The target values and attribute values of position comparison must be updated to target
parameters in group COE in advance.

/AN CAUTION

® Set the target position reasonably. The position comparison mode does not support overflow
comparison of COD.0A.

@® Start point for comparison:

There are a total of 40 target values for position comparison. Each target value is a 32-bit signed
number. The target values and attribute values of position comparison must be updated to target
parameters in group COE in advance.

® End point for comparison:

The end point indicates the position of the last comparison point. For example, if the end point is set to 7,
the comparison output function is disabled or comparison restarts from the start point after comparison
of the seventh target position is completed.
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/A CAUTION

® Before enabling the position comparing output, confirm whether to set the zero offset.
Otherwise, the comparison may fail.

Function operation:

® When the actual position of the encoder passes through the target position comparison point, the output
port outputs the pulse with the width set by C0D.05.

Position Actual position |

COE.03

(Position comparison2 ——— — — — — — — — — ~<"— — — — — — — S — — — — — — — — — —
target value) I |

COEQ) — >~~~ ~ >/~~~ —

(Position comparison 1
target value)

Time

Position comparison output

| | | |
Forward crossing comparison Negative crossing comparison
output pulse width output pulse width

When the attribute bit0 of the target position comparison point is set to 1, in case of positive crossing
comparison output, the comparison output port outputs the position comparison signal when the axis
passes through the target position comparison point and the position feedback changes from small to
large.

When the attribute bitl of the target position comparison point is set to 1, in case of negative crossing
comparison output, the comparison output port outputs the position comparison signal when the axis
passes through the target position comparison point and the position feedback changes from large to
small.

When both the attributes bit0 and bitl of the target position comparison point are set to 1, in case of
positive crossing comparison output, the comparison output port outputs the position comparison signal
when the position feedback passes through the target position comparison point.

® When multiple position comparison values are set, comparison will not be performed during the
validity term of the position comparison output port. Therefore, keep the running time between two
target position comparison points longer than the width of the pulse output. The following figure shows
that when the running time between two target position comparison points is less than the pulse output
width, and the target points are crossed reversely, comparison is not performed.
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Position

COE.03 Actual position
(Position comparison 2 Hb e L7
target value) |
COE00 —> —— — — — — — —
(Position comparison 1
target value)

Note: The target position comparison Time
point 2 is inactive.

Position comparison output ————— |

I CO0D.05 I
(Position comparison pulse output width)

® When the device stops at the same position as the position comparison value, which is the position the
device passes through, only one pulse is output (as shown in the figure below).

Position Actual position

Target position |
comparison point — |
set value

Time

Position comparison
output (DO) 1

(Position comparison pulse output width)

4.5.2 Black Box Function

Description:

The black box function enables the servo drive to capture data upon failure or under specified conditions
and automatically save it. The data can be uploaded and read in the backend, allowing users to analyze and
address the cause of the failure.

The black box function is enabled by default for MD-730P series servo drives. The black box is triggered
upon any failure, with a sampling frequency of 16 kHz. After the black box is successfully triggered, the
servo drive automatically shuts down. After the fault is reset or the servo drive is powered on again, the
black box function is automatically enabled.
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Setting for triggering the black box:

1. Sampling frequency: Three sampling frequencies are available, including fast (16 kHz), medium (4 kHz),
and slow (1 kHz).
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2. Black box mode: Three modes are available for the black box, including Any failure, Specified failure,
and Trigger by specified condition.
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3. The specified fault code can be selected from the drop-down list, as shown in the figure below.
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4. Specified conditions include Trigger source, Trigger level, and Trigger level selection, as shown in the
figure below.
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rpm(-32768-32767)
iRk T 0- >
o o B o %

5. Trigger position specifies the position of the trigger moment within the total sampling time, which defaults
to 80%.

6. After setting the black box successfully, download the parameters to the drive.

Reading of black box data:

You can read data of the specified black box channel (up to four pieces of data), and click >> to add or << to
delete an option.
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/A CAUTION

® After the black box is triggered, it takes 6s to 9s to save the data to EEPROM. Power-off during
this period will result in the loss of black box data.
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Chapter 5  System Commissioning

5.1 Commissioning Tool

The MD-730P series servo drive can be commissioned by the operating panel which consists of an LED
display area and five buttons.

Display and operation area

5.1.1 Buttons

Button Description
Press:
0 MODE ® Switch/return to menus of different levels
Press and hold:
® Switch the group number quickly in level-2 menus
Press:
UP ® Switch the state display quickly in level-1 menus

® Increase the value

Press:
DOWN ® Switch the state display quickly in level-1 menus

® Decrease the value

Press:
® Move the cursor to the left

SHIFT Press and hold:
® Enter the JOG mode quickly in level-1 menus

® Page up or down when the content is displayed on multiple pages

Press:
SET ® Switch to the lower-level menu

@ 06 0 O

® Execute commands such as storing parameter setpoints
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5.1.2 Display

When the servo drive is running, the servo drive status, parameters, faults, and monitored values are displayed
in the LED display area.

Status display: Display current servo drive status, such as servo ready or servo running.

Parameter display: Display parameters and their setpoints.

Fault display: Display faults and alarms that occurred on the servo drive.

Monitored value display: Display values of running parameters of the servo drive.
NOTICE

After power-on, "Init" is displayed in the LED display area and then the system enters the level-1
menu status display mode.

In the status display mode, select the parameter to be monitored. When the motor rotates, the
display area automatically switches to monitored value display. After the motor stops, the display
area automatically returns to status display.

In the parameter display mode, after you select the parameter to be monitored, the system switches
to monitored value display.

Once a fault occurs, the LED display area switches to fault display automatically, with all the LEDs

blinking. Presse to stop the LEDs from blinking, and then pressm to switch to parameter display.

Display menu
® Level-1 menu: Status display

@ (@ Display of the model with brake
(@ Rotation direction display
(3 Running mode
@ Servo status

@ 6 @

Pressoando to switch among different display modes.

Pressmto enter a level-2 menu.

® Level-2 menu: Display the parameter group number in hexadecimal

C: Function parameter
R: System parameter
F: Operation parameter

U: Monitoring parameter
Parameter group number &P

Press and holdmto switch the group number.
Presseto enter a level-3 menu.

Pressmto return to the level-1 menu.
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® Level-3 menu: Offset within the parameter group in hexadecimal

Offset within the parameter group

Presseto enter a level-4 menu.

Pressmto return to a level-2 menu.

® Level-4 menu: Parameter setpoints in decimal

Press°°to increase or decrease the value.

Pressoto confirm the setting. Then, the system displays m

Pressmto return to a level-3 menu.

Status display

LED Display Meaning Description

On: Model with brake

@ Brake status Off: Model without brake

No display: No rotation

Rotation direction — .
@ " "displayed: Forward rotation

display " __ " displayed: Reverse rotation
P: Position mode
S: Speed mode

3 Running mode T: Torque mode

A: Initial angle auto-tuning
J: Inertia auto-tuning
H: Homing

nr: Servo not ready
@ Servo status rd: Servo ready
rn: Servo running

Parameter display

Category LED Display

Signed number with 4 digits and below:
Display on one page (5 digits)

When the rightmost "e" is turned on, the high bit " _" indicate
a negative sign.
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Category LED Display

Unsigned number with 5 digits and below:
Display on one page (5 digits)

Signed number with more than 4 digits:
Such numbers are displayed from low to high bits in multiple pages (5 digits per page).
For a negative value, when the rightmost "e" is turned on, the high bit " __" indicate a negative sign.

Such numbers are displayed in the format of "number of current page + values on current page".
To switch to the next page, press and hold Q for more than 2 seconds.

o

Four low bits Qﬂh} Four middle bits
Indicate the low-bit page Indicate the middle-bit page Indicate the high-bit page

Page 1 Page 2 Page 3

o
&

Four high bits

Unsigned number with more than 5 digits:
Such numbers are displayed from low to high bits in multiple pages (5 digits per page).

Such numbers are displayed in the format of "number of current page + values on current page". To
switch to the next page, press and holdo for more than 2 seconds.

Page 1 Page 2 Page 3
Four low bits Qﬂﬁ] Four middle bits (nj Four high bits
Indicate the low-bit page Indicate the middle-bit page Indicate the high-bit page

Fault display

® The panel displays the current or history faults and alarm codes. For analysis and troubleshooting of
faults and alarms, see the section "Troubleshooting".

® When a single fault or an alarm occurs, the panel displays the fault or alarm code. When multiple
faults or alarms occur, the panel displays the fault code of the highest level.
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5.3 Commissioning Procedure

/\ CAUTION

® Confirm that the site is equipped with conditions suitable for the safe operation of the
servo drive (no interference, no foreign objects, and no dangerous goods).

® Confirm that the power input terminals are connected correctly and firmly.

® Confirm that the wiring (U/V/W) between the servo drive and the motor is correct and

0o ..
® Confirm that the control signal cables of the servo drive are connected correctly. External
signal cables for brake and overtravel protection are connected properly.

® Confirm that the servo motor and its axes are installed and mechanically connected
reliably.

® Confirm that the servo drive and motor have been grounded reliably.

5.3.1 Power on the servo drive

® Single-phase input: The power terminals are L1 and L2.

® Three-phase input: The power terminals are R, S, and T for the main circuit or L1C and L2C for
the control circuit.

After the input power supply is connected:

® The LED panel displaysm , which means that the servo drive is ready to run and is waiting
for the S-ON signal from the host controller.

@ Ifthe LED panel keeps displayingm or other faults, troubleshoot the problem according to

the section "Troubleshooting".

5.3.2 Jogging

Use the jogging function for trial run of the servo motor and servo drive to check whether the servo motor
rotates properly without abnormal vibration or noise generated during rotation.

/\ CAUTION

® To use the jogging function, deactivate the S-ON signal. Otherwise, this function cannot be used.
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® During the jog, use F30.03 to set the acceleration/deceleration time constant for the speed/position
reference.

Procedure for setting the jogging function:

Power on the servo drive {}h}
Press and holdo in the level-1 menu

‘ Set the parameter F30-00 on the panel

Presseto confirm the setting &"’J

‘ Set the jog speed ‘

Press ° ° to increase or decrease the value QDU

‘ Confirm the motor speed ‘

Prcss@to confirm the setting

‘ JOG-S is displayed ‘ u n

Press ° °

‘ Enable forward/reverse motor rotation ‘

Press m

® Press °°t0 increase or decrease the motor speed for the jog running. If the system exits jog
running, the motor speed restores to the initial value.

® Press °°to make the servo motor rotate in the forward or reverse direction. After the button is
released, the servo motor stops running immediately.
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5.3.3 Set parameters

Select the rotation direction

By setting C00.01 (rotation direction), the rotation direction of the motor can be changed without changing
the polarity of the input command.

Set the brake

The brake is used to prevent the servo motor shaft from moving and lock the motor position when the servo
drive is not running. This is to keep the mechanical load from moving due to gravity or external force.

® The built-in brake is a special non-energized mechanism designed for position-lock in the stop
state. Do not use the built-in brake for any other purposes, such as braking.

® The brake coil has no polarity.
Switch off the S-ON signal after the servo motor stops.

® When the motor with a built-in brake runs, the brake may generate a click sound, which does not
affect its function.

® When brake coils are energized (the brake is released), flux leakage may occur on the shaft end.
Pay special attention when using magnetic sensors near the motor.

For the servo motor with a brake, assign function 3 (brake output) to a DO terminal (DO3 by default) of the
servo drive and set valid logic for the DO terminal.

The operating time sequences of the brake are different between normal state and fault state of the servo
drive.

The brake time sequence in the normal state changes with the motor states: static and rotating.
@ Static: The motor speed is lower than 30 rpm.

® Rotating: The motor speed is equal to or greater than 30 rpm.

Brake time sequence in the motor static state:

® Ifthe servo enabling (S-ON) signal changes from ON to OFF, and the present motor speed is lower
than 30 rpm, the servo drive acts according to the brake time sequence in the motor static state.

/\ CAUTION

® After the brake (BK) output signal changes from OFF to ON, do not input a position/speed/torque
reference within the time defined by C05.13. Otherwise, reference loss or running error may
occur.
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® When the motor is used to drive a vertical axis, the mechanical motion part may move slightly
due to the gravity or external force. In the motor static state, if the S-ON signal becomes OFF, the

brake (BK) output signal becomes OFF immediately. However, within the time defined by C05.10,

the motor is still energized to prevent the mechanical motion part from moving due to the gravity

or external force.

Motor energized

Brake output (BK)

Brake contactor

Position/speed/torque reference

Stop at zero speed

Motor speed

L ON
I
OFF ‘ | OFF
; ON ‘
OFF : OFF
! | €05-10
‘ ON B
OFF : ‘ 3 OFF
»:_'« ON (brake released) »\:HT
|
OFF (brake applied)i : : OFF
| I
I : :
= &
C05-1 i ;
N
OFF OFF

Figure 5-1 Brake time sequence in the motor static state

Brake time sequence in the motor rotating state:

® If the S-ON signal changes from ON to OFF, and the present motor speed is equal to or greater than
30 rpm, the servo drive acts according to the brake time sequence in the motor rotating state.

/\ CAUTION

® Ifthe S-ON signal changes from OFF to ON, do not input a position/speed/torque reference within
the time defined by C05.13. Otherwise, reference loss or running error may occur.
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NOTICE

® Ifthe S-ON signal becomes OFF during motor rotating, the servo motor enters the quick ramp
stop state set in C05.08 or the low ramp stop state set in C05.0A. But the brake (BK) output signal
becomes OFF only after one of the following conditions is met:
- The motor has decelerated to the value defined by C05.11, but the time defined by C05.12 is not
reached.

- The time defined by C05.12 has been reached, but the motor speed is still higher than the value
defined by C0S5.11.

After the brake (BK) output signal changes from ON to OFF, the motor remains energized within

the time defined in C05.10 to prevent the mechanical motion part from moving due to the gravity

or external force.

e ON
I
S-ON OFF ! OFF
I
| ON ‘
I
Motor energized OFF I OFF
| || Cos5-10
| oN S
I
Brake output (BK) OFF ' OFF
T T
I
| ON (brake released) ﬁT
[N
I
. [N
Brake contactor OFF (brake apphed)f I |1 OFF
[
I
I
| I
| I : I
[P I
Position/speed/torque reference | | .
C05-13 } ;
i
N
Stop at zero speed OFF OFF

Motor speed

Figure 5-2 Brake time sequence in the motor rotating state
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Set the brake

When the torque and speed directions of the motor are opposite, the energy is transferred from the motor to
the drive, increasing the bus voltage. When the voltage is increased to the braking point, the energy can be

consumed only by the braking resistor. In this case, the braking energy must be consumed according to the

braking requirements. Otherwise, the servo drive may be damaged.

/\ CAUTION

® Set the power (C00.11) and resistance (C00.12) for the external braking resistor properly.
Otherwise, the braking function may be affected.

® When an external braking resistor is used, check whether its resistance is above the minimum
allowable resistance.

® In a natural environment, the temperature of the resistor will rise above 120°C (under continuous
braking) when the average power of the braking resistor is below its rated power. For safety
consideration, use forced cooling to cool down the braking resistor or use a braking resistor with a
thermal switch. Consult the manufacturer about load characteristics of the braking resistor.

Set the heat dissipation coefficient (C00.13) based on the heat dissipation condition of the external braking
resistor.

5.3.4 Servo running

Switch on the S-ON signal. When the servo drive is ready to run, the LED panel displays H

If there is no command input at this moment, the servo motor does not rotate and stays locked.

After a command is input, the servo motor starts rotating.

Operation of the servo drive

® During initial operation, set a proper command to make the motor run at low speed and check
whether the motor rotates properly.

® Check whether the motor rotates in the correct direction. If the direction of rotation is opposite to
the expected direction, check the reference signal and reference direction signal.

@ If the motor rotates in the correct direction, you can view the actual motor speed in U40.01 and
the average load factor in U40.07 through the drive panel.

® After checking preceding conditions, adjust related parameters to make the motor operate as
desired.

® Adjust the servo drive parameters according to the section "Gain Tuning".
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Five type of stop modes are available for the servo drive: coast to stop, stop at zero speed, ramp to stop, stop

at emergency-stop torque, and dynamic braking (DB) stop, along with three kinds of stop status:

de-energized, position lock, and DB. After brake output is enabled, the servo drive selects a stop mode.

Table 5-1 Comparison of the stop modes

Stop Mode

Description

Feature

Coast to stop

The servo motor is de-energized and
coasts to 0 RPM. The deceleration time
is affected by the mechanical inertia and
mechanical friction.

This mode features smooth and slow
deceleration with small mechanical
shock.

Stop at zero speed

The servo motor decelerates to 0 RPM
immediately and stops.

This mode features quick deceleration
with obvious mechanical shock.

Ramp to stop

The motor decelerates to 0 RPM smoothly
upon position/speed/torque reference
input.

This mode features smooth and
controllable deceleration with small
mechanical shock.

Stop at emergency-
stop torque

The servo drive outputs a reverse braking

This mode features quick deceleration

torque to stop the motor. with obvious mechanical shock.

Dynamic braking

The servo motor is in the dynamic
braking status.

This mode features quick deceleration
with obvious mechanical shock.

Table 5-2 Comparison of the stop statuses

Stop Status

Description

De-energized

The motor is de-energized and the motor shaft can rotate freely after the motor stops
rotating.

Position lock

The motor shaft is locked and cannot rotate freely after the motor stops rotating.

Dynamic braking

The motor is de-energized and the motor shaft cannot rotate freely after the motor
stops rotating.

Table 5-3 Comparison of the stop modes

Stop Mode

Description

Stop at S-ON OFF

The communication control S-ON signal is inactive, and the servo stops according
to the stop mode of S-ON OFF.

Stop at fault

The stop mode varies with the fault type. For fault classification, see sections related
to faults.

Stop at overtravel

When a mechanical motion part moves beyond the range of safe movement, the
limit switch outputs a level change to force the servo motor to stop.

Emergency stop

Using the DI function 4: Emergency stop

Quick stop

In the servo running state, quick stop can be selected in C05.01 (quick stop mode).
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5.4 Gain switchover

Function:

The gain switchover function can be triggered by the servo internal state or external DI. It is only active in
position and speed control modes. Gain switchover has the following functions:

® Switch to a lower gain when the motor is at rest (servo enabled) to suppress vibration.

conditions.

Description of gain switchover conditions:

Switch to a higher gain when the motor is at rest to shorten the positioning time.

Switch to a higher gain when the motor is running to improve the command tracking performance.

Different gain settings can be switched by external signals according to the load equipment

Gain Switchover Condition Setting

Relevant Parameters
Switchover | Switchover
Set value . . . Loop width
(C01.38) Requirements Figure time threshold (C01.3B)
’ (C01.39) | (CO01.3A) ’
Fixed to the . . .
0 . - Inactive Inactive Inactive
1st gain set
DI . . .
1 . - Inactive Inactive Inactive
switchover
DI P-PI . . .
2 . - Inactive Inactive Inactive
switchover
Torque reference Switchover del: Switchover del: . .
Torque K p SO ey s S ey . Active Active
3 ! bt Active N N
reference ) - (%) (%)
Switchover grade
Switchover grade
I
J. ) 1. 1)
1st 2nd Ist 2nd st
Speed reference
Switchover delay
________ I_ - . .
4 Speed Switchover grade | Active Active Active
reference | (rpm) (rpm)
| |
+
Ist 2nd ' Ist
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Gain Switchover Condition Setting Relevant Parameters
Switchover | Switchover
Set value . . . Loop width
(C01.38) Requirements Figure time threshold (C01.3B)
’ (C01.39) | (CO1.3A) ’
Speed feedback
Switchover delay
________ - - ) )
Speed witchover gra . Active Active
5 P Switchover grade | Active
feedback | (rpm) (rpm)
| |
: i
st 2nd Ist
Speed reference
Speed Speed reference change rate  Switchover delay Switchover delay . ACtiVC Active
6 reference > Active (rpm/ms) | (rpm/ms)
change rate | swichovergnie § |~ | T T T 77 :_ - P P
Swltchovergxade_t_ O |_ _ _ |_ _
| | I_, |
+ + 0 | ——
st 2nd st 2nd Ist
Speed reference
Position ) Switchover delay Active Active
7 . Posion devigtion | Active | (Encoder | (Encoder
deviation _ it it
Switchover grade unit) unit)
Position reference
Positi Switchover delay
osition . . .
8 Active Inactive Inactive
reference | |
| |
t T
Ist 2nd 1st
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Gain Switchover Condition Setting Relevant Parameters
Switch Switch
Set value . . wn‘c over | Switchover Loop width
(C01.38) Requirements Figure time threshold (C01.3B)
’ (C01.39) | (CO1.3A) ’
Position reference
Positioning 3 v
Positioning completed signal ) . .
9 completed Active Inactive | Inactive
signal e
|
| |
T T
st 2nd Ist
Position
reference . Active Active
10 - Active
and speed (rpm) (rpm)
feedback
Speed reference
Speed reference
S d [ |
ee Forward switchoverdelyy — — 4 £ — — — — —}=|— — — — — . .
p A Sy . N . Active Active
11 reference Reverse switching delay — Y= ¥ L _ _ _ _ _ e Inactive (rpm) (rpm)
threshold 1 1 P P
~A X
Ist 2nd Ist




Chapter 6 Gain Tuning

6.1 Overview

The servo drive must drive the motor as quick and accurate as possible to follow the commands from the
host controller or internal setting. A proper gain tuning is required to make the motor actions more closely
follow the commands and to maximize the performance of the servo system.

Gain: Low Gain: High Gain: High + Feedforward
Position loop gain: 40.0 rad/s Position loop gain: 80.0 rad/s Position loop gain: 80.0 rad/s
Speed loop gain: 25.0 Hz Speed loop gain: 50.0Hz Speed loop gain: 50.0 Hz
Speed loop integral time constant: 50.0 ms Speed loop integral time constant: 25.0 ms Speed loop integral time constant: 25.0 ms
Speed feedforward: 0 Speed feedforward: 0 Speed feedforward: 50.0%
Inertia ratio: 30 Inertia ratio: 30 Inertia ratio: 30
/\ CAUTION

® Before gain tuning, perform a trial run through jogging to ensure the motor operates properly.

6.2 Inertia Auto-tuning

The load inertia ratio is the ratio of the total moment of inertia of motor load to the moment of inertia of the
motor. The load inertia ratio is a critical parameter of the servo system. A correct load inertia ratio facilitates
commissioning.

You can set the C00.06 (load inertia ratio) manually based on the weight and composition of different
mechanical parts, but the operation is very tedious. It is increasingly difficult to get the correct solution for
the complex mechanical composition. However, it can also be automatically auto-tuned by F30.10 (inertia
auto-tuning function) of the servo drive.

During auto-tuning, the drive will drive the servo motor to run in the forward or reverse direction multiple
times, so as to obtain the load inertia ratio.
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NOTICE

Inertia auto-tuning may fail or the auto-tuning accuracy is low under the following circumstances:

® The load mechanical system is poor, with low stiffness and vibration during localization.
® The motor operation range is too small, less than 0.5 turns.

® The load torque changes dramatically.

® The motor acceleration rate is less than 3000 rpm/s.

[ ]

The actual maximum speed of the motor is less than 150 rpm.

Inertia auto-tuning process:

Power on the servo drive

‘ Set the parameter F30-10 on the panel ‘

’_l:ll_ll_l
I T |

Presseto confirm the setting

‘ Set the number of auto-tuning turns ‘

Press ° ° to increase

or decrease the value

>0 zfg =l )

‘ Confirm the number of auto-tuning turns ‘

Pressem confirm the setting

‘ Display the inertia value ‘ ° °
Press ° °

‘ Perform auto-tuning on auto/manual gains ‘ m m

Press m

End



Related parameters:
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the mechanical
motion range.

Parameter Name Value Default | Unit Options Modificantion Eﬁgcnve
Range Mode Time
N . 0 to o During .
C00.06 Load inertia ratio 12000 100 % - operation Immediately
Offline inertia Related modes
C07.00 auto-tuning mode 0 to 785 769 - during the auto- At stop Immediately
setting tuning are set.
Th
Offtine inertia 50 to reeriIr)lideor
C07.01 auto-tuning speed 500 rpm L At stop Immediately
1000 auto-tuning is
reference
set.
Acceleration/ The .
Deceleration time 0 to acceleration/
C07.02 for offfine inertia 65535 100 ms d‘eceleratlon At stop Immediately
. time for auto-
auto-tuning L
tuning 1s set.
A larger target
torque leads
Offline inertia to shorter
C07.03 auto-tuning target | 1 to 1500 150 0.1% | auto-tuning At stop Immediately
torque acceleration/
deceleration
time.
The number
.04 -tuni 2 .01 A I iatel
C07.0: auto tur-ung 65535 00 0.01r should be within t stop mmediately
revolutions
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6.3 Basic Gain Tuning

The servo system consists of three feedback loops, which are the position loop, speed loop, and current loop.
The basic control diagram is shown in the following figure.

Drive

Reference Vs

input Speed loop N Current loop /'Motor\'
_ control _ control \ }
Current ~
Position feedback
feedback
Speed calculation
e \
./Encoder}'
\_
~.—
/\ CAUTION

® The responsiveness of the inner loop must be higher than that of the outer loop. Otherwise, the
responsiveness may be poor or vibrations may occur.

The default current loop gain of the servo drive ensures sufficient responsiveness, removing the need for further
tuning. You only need to adjust the position loop gain, speed loop gain, and other auxiliary gains. Therefore, to
ensure system stability during gain tuning in position control mode, the position loop gain must be increased
together with the speed loop gain, and the responsiveness of the former must be lower than the latter.

The drive provides three types of gain auto-tuning modes:

0: Manual tuning

1: Standard tuning by stiffness level

2: Positioning mode

When the automatic gain tuning does not achieve the expected effect, you can manually fine-tune the gain.
The effect can be optimized by more detailed tuning.
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The following table lists the basic gain parameter tuning methods.

No.

Parameter

Name

Description

C01.00

Position loop
gain

Function: Determines the responsiveness of the position loop of
the servo unit. Increasing the position loop gain improves the
responsiveness and shortens the positioning time. In general, the
position loop gain cannot exceed the range of the certain vibration
count of the mechanical system.

Increase the value of C01-00
Increase the value of CO1-01

Position reference

Actual speed

Tuning method: To ensure system stability, the gain frequency of the
speed loop must be 3 to 5 times that of the position loop.

C01.01

Speed loop
gain

Function: Determines the speed loop responsiveness. Too low
responsiveness of the speed loop may be a delay factor of the outer
position loop, so overshoot or a variable speed reference occurs.
Therefore, within the non-vibration range of the mechanical system,
increasing the setpoint stabilizes the speed and improves the
responsiveness of the servo system.

Speed reference

Increase the value of C01-01

Actual speed

Tuning method: In the vibration range without noise, increasing the
parameter value will shorten the positioning time and lead to higher
speed stability and following performance.
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Parameter

Name

Description

C01.02

Speed loop
integral time
constant

Function: To respond to even minor inputs, the speed loop contains
an integral element. Since this integral element acts as a delay
element for the servo system, when the time parameter is set too
large, it will cause overshoot, or extend the positioning time, making
the response worse.

Speed reference

Lower C01-02

Tuning method: Reducing the setpoint can enhance the integral
effect and shorten the positioning time, but setting the value too low
can easily cause mechanical vibration. If the value is set too high,
the speed loop deviation will never return to zero.

Actual speed

C01.03

Torque
reference
filter cutoff
frequency

Function: This parameter applies a low-pass filter to the torque
reference, where the setpoint is the cutoff frequency of the low-
pass filter. The smaller the setpoint, the better the filtering effect.
Setting the value too low can cause excessive delay in the speed
loop, thereby reducing the speed loop bandwidth. When mechanical
vibrations occur, adjusting the following torque reference filter time
parameters may potentially eliminate the vibrations.

Speed reference

Lower C01-03 Actual speed

A»ﬂ

Tuning method: Ensure that the cutoff frequency of the torque
reference low-pass filter is more than four times the highest follow-
up frequency of the speed loop.

Related parameters:

Parameter

Name

Value
Range

Default| Unit Options Modificantion Effective Time
Mode

C00.04

mode

Auto-tuning

0to2

0: Manual mode
1 - 1: Standard mode
2: Positioning mode

During

. Immediately
operation
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Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Increasing the
stiffness level
. h .
C00.05 Stiffness level | 1 to 31 12 - lmprOVe‘S © Durlr?g Immediately
responsiveness, but operation
a too high level can
cause oscillation.
Increasing the
tpoint i
1st position 0 to 0.1rad/ setpotn lumveS During .
C01.00 . 400 the responsiveness . Immediately
loop gain 20000 s operation
and shortens the
positioning time.
Increasing the
setpoint improves .
Ist d 1 1t
C01.01 S. speed foop © 250 | 0.1Hz | the speed follow-up Durlgg Immediately
gain 20000 . operation
responsiveness of the
servo system.
Reducing the
1st speed loop setpoint can enhance .
. . 1to . During .
C01.02 integral time 3184 | 0.0lms | the integral effect . Immediately
51200 operation
parameter and shorten the
positioning time.
1st torque Reducing the setpoint
C01.03 reference 5to 200 H improves the filtering During Immediatel
. z .
filter cutoff 16000 effect but increases operation Y
frequency the delay.

6.4 Pseudo derivative feedback and feedforward control

In position and speed modes, the pseudo derivative feedback and feedforward control can be used for the
speed loop. When CO1.1B is 100%, the speed loop uses proportional-integral (PI) control; when CO1.1B is
0%, the speed loop switches to pure integral-proportional (IP) control.

In PI control mode, the speed response is faster, but the overshoot increases. In IP control mode, the speed
response decreases correspondingly, but the follow-up is better and the overshoot decreases.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Decreasing the value
PDFF control 0 t i
C01.1B (':on o N 1000 | 0.1% | canreduce the speed Durlgg Immediately
coefficient 1000 operation
overshoot.
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6.5 Gain Switchover

In position and speed modes, gain switchover can improve the system responsiveness and reference follow-

up and reduce the positioning time.

High gain parameters correspond to the second group of loop gains, while low gain parameters correspond

to the first group of loop gains. When the switchover conditions are met, the loop gain will switch between
the first and second groups of gains.

Related parameters:

Value

Modificantion

time.

Parameter Name Range Default| Unit Options Mode Effective Time
Increasing the
. setpoint improves .
C01.00 Ist pOSI.t on 0to 400 | 0.1rad/s | the responsiveness Durlgg Immediately
loop gain 20000 operation
and shortens the
positioning time.
Increasing the
setpoint improves .
C01.01 ISt. speed loop Lo 250 0.1Hz | the speed follow-up Durn?g Immediately
gain 20000 . operation
responsiveness of the
Servo system.
Reducing the setpoint
1st speed loop 1o can enhance the Durin
C01.02 integral time 3184 | 0.0lms | integral effect and 8 Immediately
51200 . operation
parameter shorten the positioning
time.
1st torque Reducing the setpoint
reference 5to improves the filtering During .
€01.03 filter cutoff 16000 200 Hz effect but increases operation Immediately
frequency the delay.
Increasing the
.. setpoint improves .
C01.08 2nd posmon 0to 560 | 0.1rad/s | the responsiveness Durlr'lg Immediately
loop gain 20000 operation
and shortens the
positioning time.
Increasing the
setpoint improves .
C01.09 2n.d speed loop Lo 350 0.1Hz | the speed follow-up Durlgg Immediately
gain 20000 . operation
responsiveness of the
Servo system.
Reducing the setpoint
2nd speed loop can enhance the .
. . 1to X During .
CO1.0A | integral time 2274 | 0.0lms | integral effect and . Immediately
51200 . operation
parameter shorten the positioning
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Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
2nd torque Reducing the setpoint
reference 5to improves the filtering During .
1.0B 2 Hi . . I 1
coro filter cutoff 16000 80 ’ effect but increases operation mmediately
frequency the delay.
Gain
he eai .
C0138 | switchover Otoll 0 . Setthegain During = ediately
switchover mode. operation
mode
Gain
. 1 he gai Duri .
C01.39 switchover 0to 50 0.1ms Set‘ the gain . uring Immediately
. 10000 switchover time. operation
time
Gain . .
COL3A | switchover Ot 10 . Setthe gain During =4 ediately
65535 switchover threshold. operation
threshold
Gain 0t Set the gain Durin
C01.3B | switchover 10 - switchover loop e Immediately
. 65535 . operation
loop width width.
Mode description:
. Switchover Switchover Switchover Threshold and
C01.38 Switchover Mode ) . . A
Time Threshold Loop Width | Loop Width Unit
0 Fixed to the 1st gain set Inactive Inactive Inactive -
1 DI switchover Active Active Active -
2 DI P-PI switchover Active Active Active -
3 Torque reference Active Active Active 0.1%
4 Speed reference Active Active Active rpm
5 Speed feedback Active Active Active rpm
6 Speed reference change Active Active Active rpm/ms
rate
7 Position deviation Active Active Active p
8 Position reference Active Active Active p
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6.6 Speed Feedforward

Speed feedforward can be applied to position control mode to improve the speed reference responsiveness,
shorten the positioning time, and reduce the position deviation at fixed speed.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
0: No feedforward
Speed 1: Internal reference
C01.13 feedforward 0to4 0 - 2: Model tracking At stop Immediately
source 3:All
4: A2
Speed Increasing the speed Durin
C01.14 feedforward 0to 2000 0 0.1% | feedforward improves o eratiﬁn Immediately
percentage the responsiveness. P
Decreasing the cutoff
Speed frequency improves
feedforward 5to the feedforward During .
COLIS filter cutoff 16000 318 Hz smoothness but operation Immediately
frequency increases the response
delay.

6.7 Torque Feedforward

Torque feedforward can be applied only to the position and speed modes.

In position control mode, torque feedforward can improve torque reference responsiveness and reduce the
speed deviation during operation at a constant speed. In speed control mode, torque feedforward can improve
torque reference responsiveness and reduce the speed deviation during acceleration and deceleration.

A too high setpoint of torque feedforward may cause overshoot.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
0: No feedforward
Torque 1: Internal reference
CO1.16 feedforward 0to4 0 - 2: Model tracking At stop Immediately
source 3:All
4: AI2
Torque Increasing the torque .
t
C01.17 feedforward 0 to 0 0.1% | feedforward improves Dung Immediately
2000 . operation
percentage the responsiveness.
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Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Decreasing the cutoff
Torque frequency improves
feedforward 5to the feedforward During .
CoLI8 filter cutoff 16000 318 Hz smoothness but operation Immediately
frequency increases the response
delay.

6.8 Position Reference Filter

The position reference filter filters the position references (encoder unit) divided or multiplied by the
electronic gear ratio to smoothen motor operation and reduce the shock on the machine.

The position reference filter includes the low-pass and overlapping average filters.

Related parameters:

Val Modificanti Effecti
Parameter Name R:nugee Default| Unit Options Odli/I::: on T;cneve
Position . .
Increasing the setpoint
reference 0to improves the reference
C01.20 lappi 0 0.1 At st I diatel
overlapping 1280 S smoothness but siop omediately
average filter .
. increases the delay.
time constant A
Positi . .
ostton Increasing the setpoint
reference 0to improves the reference
C01.21 overlapping 1280 0 0.1ms smoothness but At stop Immediately
average filter .
. increases the delay.
time constant B
Position Increasing the setpoint
reference low- Oto improves the reference .
C01.22 . 0 0.1 At st I diatel
pass filter time 65535 M | smoothness but stop mmediately
constant A increases the delay.
Position Increasing the setpoint
reference low- 0to improves the reference .
01.23 X 0 0.1 At st I tel
¢ pass filter time 65535 M | smoothness but stop mmediately
constant B increases the delay.

6.9 Model Tracking Control

Model tracking control can improve the responsiveness and shorten the positioning time.

This function is only available in the position control mode.
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Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Model 0: Disabled
C02.00 | tracking Otol 0 - 1: Single quality At stop Immediately
control model tracking
Modél 1010 0.1rad/ Fncreasmg the set'pf)lnt During '
C02.01 tracking 500 improves the position . Immediately
. 20000 S . operation
control gain tracking.
Model When the inertia
tracking ratio setpoint is not .
10 t Di
C02.02 | inertia © 1000 0.1% | accurate, this value YN8 mmediately
. 8000 operation
correction can be used for
coefficient correction.

6.10 Speed Feedback Filter

When the encoder bit number is low or the noise contribution is large, the speed feedback fluctuation or burr
calculated by the drive is large. You can set the speed feedback low-pass filter or overlapping average filter
to reduce the speed feedback fluctuation. However, a too high setpoint will increase the delay in the servo
system, which could potentially cause system oscillation.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
0: Internal setting
1: Low-pass filter
Co1.10 Speed feedback 0to4 0 _ | 2: Overlapping average At stop Immediately
filter filter
3: Speed observer
4: No filter
Cutoff
frequency of 10to Set the cutoff frequency During .
cor speed feedback 16000 8000 | Hz of the low-pass filter. operation Immediately
low-pass filter
0: No filter
1: Two times filter
Speed feedback 2: F(I)ur tlmes filter
overlappin 3: Eight times filter Durin
Co1.12 PPInS 0t06 0 | - 4: Sixteen times filter % Immediately
average filter . . operation
. 5: Thirty-second times
time constant
filter
6: Sixty-fourth times
filter




6.11 Speed Observer
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The speed observer can filter high-frequency signals for speed feedback, reduce the impact of encoder

position feedback noise on the servo system, and improves the stiffness level of the servo system to some

extent.

To enable the speed observer function, set C01.10 to 3.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
0: Internal setting
1: Low-pass filter
Co1.10 Speed feedback 004 0 ) 2: Overlapping average At stop Immediately
filter filter
3: Speed observer
4: No filter
Increasing the
setpoint improves the
C02.30 Spfeed observer 0to 0 0.1Hz observa.tlon speed Durlr.1g Immediately
gain 40000 responsiveness, but operation
a too large value can
cause oscillation.
When the inertia ratio
10 t int i Duri
o231 .Spee'd 0bsew§r 0 1000 0.1% se'tpomt is not accurate, urlr.lg Immediately
inertia correction 8000 this value can be used operation
for correction.
Speed observer Set the cutoff frequency .
0to During .
C02.32 speed feedback 0 Hz | of the speed observer . Immediately
16000 operation
cutoff frequency low-pass filter.

6.12 Disturbance Observer

The disturbance observer effectively observes the external disturbance. Disturbances within the frequency
range can be observed and suppressed with different cutoff frequencies and compensation values.

Related parameters:

large value can cause
vibration more easily.

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Increasing the
value improves the
Disturbance 0to responsiveness to During .
02.60 . 0 0.1H: . . I tel
¢ observer gain 40000 z disturbances, but a too operation mmediately
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Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
Disturbance When the inertia ratio
observer inertia 1to setpoint is not accurate, During .
C02.61 . 1000 | 0.1% . . Immediately
correction 10000 this value can be used operation
coefficient for correction.
Disturbance Set the cutoff
- 0 t Duri
C02.62 observer low 0 0 Hz frequency of the speed urlr.lg Immediately
pass cutoff 16000 observer low-pass operation
frequency filter.
Disturbance
observer Set the percentage .
. 0 t . Di .
C02.63 compensation ° 0 0.1% | for observation urll?g Immediately
2000 . operation
torque compensation.
percentage

6.13 Friction Compensation

The friction compensation function is used to compensate for changes in viscous friction and variations in

fixed loads.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Eﬂe'ctlve
Range Mode Time
Bit 0:
0: Disabled
1: Enabled
Friction Bit 4:
C02.68 corppensation 0-65535 0 ) 0: Speed threshold Durigg Immediately
switch and from speed operation
relevant setting reference
1: Speed threshold
from speed
feedback
Friction Set it to the coulomb During
C02.69 | compensation 0~5000 20 | 0.lrpm | friction compensation . Immediately
speed threshold speed threshold. operation
Static friction S?t IF to the static . During .
C02.6A . 0~2000 0 0.1% | friction compensation . Immediately
compensation operation
value.
Forward Set it to the friction
friction force of compensation During
C02.6B | compensation 0~2000 0 0.1% | for the position . Immediately
. operation
of coulomb reference in the
friction forward direction.
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Parameter Name Value Default| Unit Options Modificantion Eﬂ'(?ctlve
Range Mode Time
_ Set it to the friction
Reverse friction .
compensation force of compensation Durin
€02.6C P ©2000~0 0 0.1%  for the position ' Immediately
of coulomb . operation
.. reference in the
friction L
reverse direction.
Viscous friction Set it to the viscous Durin
C02.6D | torque for rated | 0~2000 0 0.1% | friction torque for e Immediately
operation
speed rated speed.
Friction Determine the speed Durin
C02.6E | compensation 0~65535 0 0.01lms | after overcoming e Immediately
. . . operation
filter time resistance friction.
Friction Set it to the friction
compensation - compensation During .
C02.6F threshold for 0~1000 101 0.1rpm threshold for the zero operation Immediately
zero speed speed.

6.14 Vibration Suppression

The notch can suppress mechanical resonance by reducing the gain at a specific frequency. After the notch is
correctly set, vibration can be effectively suppressed, and it may be possible to continue increasing the servo
gain. The notch principle is shown in the figure below.

Mechanical resonance

Amplitude frequency f
requency

characteristics of the
mechanical system

Frequency

Notch characteristics

Central frequency Frequency
of the notch f,

Figure 6-1 Notch suppression
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The servo drive has a total of five notches, and each is defined by three parameters: notch frequency, width
level, and depth level. The 1st and 2nd notches can be set manually or configured as adaptive notches (C01.30
=1 or 2). In this case, the parameters are automatically set by the drive, while the other three notches can be
set manually.

Steps to use adaptive notches:
@ Set C01.30 (adaptive notch mode) to 1 or 2 based on the number of resonance points.

(@ When resonance occurs, set C01.30 to 1 to enable one adaptive notch. If resonance occurs again after
gain tuning, set C01.30 to 2 to enable two adaptive notches. Parameters of the 1st and 2nd notches are
updated automatically during servo operation.

3 If resonance is suppressed, the adaptive notch functions well. If resonance persists, use the backend tool
to observe waveforms of related variables and use the other three notches to suppress resonance.

Related parameters:

Parameter Name Value Default| Unit Options Modificantion Effective Time
Range Mode
0: Disabled
1: Ist notch
2: 2nd notch .
i D
C01.30 Adaptive notch 0to4 0 - 3: Notch parameter urll?g Immediately
mode operation
reset
4: Resonance frequency
tested only
i 0t Duri
C01.31 Ada]:rtwe notch ° 0 Times - urlgg Immediately
test times 65535 operation
Frequency of 10 to Set it to the frequency During .
coL40 the 1st notch 8000 8000 Hz of the 1st notch. operation Immediately
Width level of 0to Set it to the width level During .
1.41 .19 | 1
0 the 1st notch 4000 0 0.1% of the 1st notch. operation mmediately
Depth level of 10to o, | Setitto the depth level During .
cor42 the 1st notch 1000 1000 | 0.1% of the 1st notch. operation Immediately
Frequency of 10to Set it to the frequency During .
1.4 H I 1
co1.43 the 2nd notch 8000 8000 ? | of the 2nd notch. operation mmediately
Width level of 0to o, | Setitto the width level During .
CoL.44 the 2nd notch 4000 0 0-1% of the 2nd notch. operation Immediately
Depth level of 10to o, | Setitto the depth level During .
o145 the 2nd notch 1000 1000 | 0.1% of the 2nd notch. operation Immediately
Frequency of 10 to Set it to the frequency During .
C01.46 the 3rd notch 8000 8000 Hz of the 3rd notch. operation Immediately
Width level of 0to o, | Setitto the width level During .
coL47 the 3rd notch 4000 0 0.1% of the 3rd notch. operation Immediately
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Parameter Name I:/:Lugi Default| Unit Options Modli;i:::tion Effective Time
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Chapter 7  Troubleshooting

7.1 Fault Alarms

7.1.1 Fault display and category

The servo drive provides various protection functions, and triggers an alarm when a protection functions
acts. Then, the LED panel displays the fault and its alarm code.

Figure 7-1 Fault code display

NOTICE

® The servo drive can record the latest 10 faults/alarms and the servo drive status parameters upon
occurrence of the faults/alarms. Repeated faults or alarms among the latest 5 logs are logged as
one fault or alarm, and the servo drive status upon its occurrence is logged only once.

When a single fault or an alarm occurs, the panel displays the fault or alarm code. When multiple
faults or alarms occur, the panel displays the fault code of the highest level.

After a fault or an alarm is reset, the servo drive still keeps the log of the fault or alarm. You can
set F31.04 (Initialize fault record) to 1 to clear the fault and alarm records.

Alarm codes are divided into three categories (category 1 indicates the most severe level) based on the fault
and alarm severity, which are specified by fault codes.

Fault Category Fault Code Resettable
Er0x.x to Er2x.x Non-resettable
Class 1
Erdx.x to Er5x.x Resettable
Class 2 Er8x.x to ErAx.x Resettable
Class 3 ALFxx Resettable

NOTICE

® '"Resettable" means that the panel stops displaying the fault/alarm when a "reset signal" is input.
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7.1.2 Troubleshooting and reset

Checklist:

Whether the parameters are

‘Whether a fault code is displayed?
set properly?

Whether the cable of the control
signal CN1 is wired properly
or is disconnected?

Whether the cable of the encoder
signal CN2 is wired properly
or is disconnected?

Whether the power supply
voltage changes?

Whether there is power input?
Whether the connection is loose?

Whether the wiring is correct?
‘Whether the cable is
disconnected?

Whether the short circuit cable is
disconnected?

‘Whether the motor has noise?

Whether the connection is loose? } System;mund

Mechanical =] ==

Figure 7-2  Troubleshooting checklist

Reset operation:
® Set F31.00 (Fault reset) to 1 to stop displaying the fault on the panel.
® To reset resettable faults, switch off the S-ON signal first and then send the fault reset signal
(set F31.00 to 1).

® To reset resettable alarms, eliminate the alarm source and then the servo drive automatically resets
the alarms.

LS}
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/\ CAUTION

® Some faults/alarms can only be reset after the causes are rectified through setting modifications.
However, a reset operation does not activate modifications.

@ If the modification can be effective only after power-on, power on the device again.

@ If the modification can be effective only after stop, turn off the S-ON signal. The servo drive can
operate properly only after modifications are activated.

7.1.3 List of faults and alarms

Table 7-1 List of factory fault codes

Fault Fault Fault Bus Fault
Group Code Fault Name Code Code Resettable
(203F) (603F)
Er01.0 | Mismatch of software versions 0x010 0x6100 Non-resettable
Er01.1 | Mismatch of motor parameters 0x011 0x7122 Non-resettable
Er02.0 g:i"vde““ matching fault. No specified 0x020 0x6100  Non-resettable
Er02.1 ir;’i‘:“ matching fault. No specified 0x021 0x6100  Non-resettable
Erop | Froduct matching fault. No specified 0x022 0x6100  Non-resettable
encoder

Er02.5 | Drive 5V voltage too low 0x025 - Non-resettable
Er03.0 | System parameter error 0x030 0x6320 Non-resettable

Class 1 Er03.1 | Parameter out-of-range 0x031 0x6320 Non-resettable
Er03.2 | Parameter writing error 0x032 0x6320 Non-resettable
Er03.3 | Parameter reading error 0x033 0x6320 Non-resettable
Er04.0 | FPGA power-on check error 0x040 0x6100 Non-resettable
Er04.1 | FPGA power-on not reset 0x041 0x6100 Non-resettable
Er04.2 | FPGA transmission interrupted 0x042 0x6100 Non-resettable
Er05.0 | Current loop timeout 0x050 0x7500 Non-resettable
Er05.1 | Speed loop timeout 0x051 0x7500 Non-resettable
Er05.2 | Position loop timeout 0x052 0x7500 Non-resettable
Er06.0 | Protection from out of control 0x060 0x8400 Non-resettable

0~
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Fault Fault Fault Bus Fault
Group Code Fault Name Code Code Resettable
(203F) (603F)
Er10.0 | P-hardware overcurrent 0x100 0x2312 Non-resettable
Er10.1 | N-hardware overcurrent 0x101 0x2312 Non-resettable
Er10.2 | U phase software overcurrent 0x102 0x2312 Non-resettable
Er10.3 | V phase software overcurrent 0x103 0x2312 Non-resettable
Er10.4 | Output short circuited to ground 0x104 0x2330 Non-resettable
Er10.5 | Current sampling failure 0x105 0x6100 Non-resettable
Er10.6 | Incorrect current parameter setting 0x106 0x6320 Non-resettable
Er10.7 | UV current correction failure 0x107 0x6100 Non-resettable
Er10.8 | Excessive current zero drift 0x108 0x6100 Non-resettable
Er10.9 | Current exception during enabling 0x109 0x2312 Non-resettable
Erl1.0 Excessive motor speed upon servo drive 0x110 B Non-resettable
power-on
Erll.1 | Drive over-temperature 0x111 0x2312 Non-resettable
Er12.0 = PWM buffer detection failure 0x120 - Non-resettable
Er20.1 | Encoder internal fault 0x201 0x7305 Non-resettable
Class 1 Er20.2 | Encoder reading/writing error 0x202 0x7305 Non-resettable
Er20.3 | Encoder data frame loss 0x203 0x7305 Non-resettable
Er20.4 | Excessive encoder incremental position 0x204 0x7305 Non-resettable
Er20.5 | Abnormal encoder data 0x205 0x7305 Non-resettable
Er20.6 | Mismatch of encoder type 0x206 0x7305 Non-resettable
Er20.7 | Encoder model not supported 0x207 0x7305 Non-resettable
Er20.8 | Encoder battery failure 0x208 0x7305 Non-resettable
Er20.9 | Encoder multi-turn error 0x209 0x7305 Non-resettable
Mismatch between encoder pulses
Er21.0 | per revolution and drive pulses per 0x210 0x7305 Non-resettable
revolution
Er22.0 | Second encoder disconnection 0x220 0x7305 Non-resettable
Er22.1 zﬁtuy closed-loop BISS encoder timed 0x221 0x7305 | Non-resettable
Bropp | Communication data error of fully 0x222 0x7305 | Non-resettable

closed-loop BISS encoder

[ 5]
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Fault Fault Fault Bus Fault
Group Code Fault Name Code Code Resettable
(203F) (603F)

Er22.3 ecie:}l‘e:mr of fully closed-loop BISS 0x223 0x7305 | Non-resettable
Er22.4 i‘;‘::gg:i crror of fully closed-loop BISS 54 0x7305 | Non-resettable
Er22.5 f;::;_f:o;e;‘ig‘sg ;’g’::l‘u"t‘; f;‘l’:e‘;ggéy 0x225 0x7305 | Non-resettable
Er40.0 | Drive overload 0x400 0x3230 Resettable
Er41.0 | Motor overload 0x410 0x3230 Resettable
Er41.1 ?g:’;:’r over-temperature due to locked- 0x411 0x7121 Resettable
Er41.2 | Motor over-temperature (PTC) 0x412 0x4210 Resettable
Er41.3 | Motor winding temperature is too high 0x413 0x4210 Resettable
Er42.0 | IGBT temperature too high 0x410 0x4210 Resettable
Er42.1 | Discharge tube temperature too high 0x421 0x4210 Resettable
Erd42.2 | Heatsink temperature too high 0x422 0x4210 Resettable

Class | Er43.0 | Overvoltage 0x430 0x3210 Resettable
Er43.1 | Undervoltage 0x431 0x3220 Resettable
Er45.0 | S-ON enabling failure 0x450 0xFF00 Resettable
Er46.0 | Motor overspeed 0x460 0x8400 Resettable
Erd7.0 | Excessive position deviation 0x470 0x8611 Resettable
Er47.1 | Position deviation overflow 0x471 0x8611 Resettable
Ex47.2 E:\f;s;:f fully closed-loop mixed 0x472 0x8611 Resettable
Erd48.0 | STO status exception 0x480 0x0480 Resettable
Er48.1 | STO buffer 5 V power fault 0x481 0x0481 Resettable
Er48.2 | Optocoupler fault in STO pulse detection 0x482 0x0482 Resettable
Er48.3 | STO buffer detection failure 0x483 0x0483 Resettable
Er49.0 | Output phase loss of power cable 0x490 - Resettable
Er50.1 | D/Q current overflow 0x501 0x6100 Resettable
Er51.0 | Offline inertia auto-tuning failure 0x510 0x6310 Resettable
Er51.1 | Offline inertia parameter error 0x511 0x6310 Resettable
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Fault Fault Fault Bus Fault
Group Code Fault Name Code Code Resettable
(203F) (603F)

Er52.0 | Angle auto-tuning failure 0x520 0x7122 Resettable
Er53.0 | Motor parameter auto-tuning timeout 0x530 0x7122 Resettable
Er53.1 | Resistance parameter auto-tuning failure 0x531 0x7122 Resettable
Er53.2 | Inductance parameter auto-tuning failure 0x532 0x7122 Resettable

Class | Er53.3 | Back EMF parameter auto-tuning failure 0x533 0x7122 Resettable
Er54.0 | Current loop auto-tuning failure 0x540 0x7122 Resettable
Er55.0 | Excessive vibration 0x550 0x7122 Resettable
Er57.0 | Friction auto-tuning failed 0x570 0x7122 Resettable
Er80.0 | Control power undervoltage 0x800 0x3120 Resettable
Er81.0 | Input phase loss 1 0x810 0x3130 Resettable
Er81.1 Input phase loss 2 0x811 0x3130 Resettable
Er82.0 | DI function allocation fault 0x820 0x6320 Resettable
Er82.1 | DO function allocation fault 0x821 0x6320 Resettable
Er82.2 | VDI function allocation fault 0x822 0xFF00 Resettable
Er82.3 | VDO function allocation fault 0x823 0xFF00 Resettable
Er82.4 Position capture DI function allocation 0x824 0x824 Resettable

error

Er83.0 | All sampling overvoltage 0x830 0x6100 Resettable

Class 2 Er83.1 | Al2 sampling overvoltage 0x831 0x6100 Resettable
Er83.2 | All chip missing or clock failure 0x832 - Resettable
Er83.3 | AI2 chip missing or clock failure 0x833 - Resettable
Er83.4 | Current-type Al disconnected 0x834 - Resettable
Er83.5 | Current-type sampling overcurrent fault 0x835 - Resettable
Er84.0 | Electronic gear ratio setting error 0x840 0x6320 Resettable
Er84.1 | Software limit setting error 0x841 0x6320 Resettable
Er84.2 | Encoder resolution setting error 0x842 0x7122 Resettable
Er84.3 | Home position setting error 0x843 0xFF00 Resettable
Er85.1 Frequency-division pulse output error 0x851 0x7500 Resettable
Er87.0 | Position reference increment error (pulse) 0x870 0xFF00 Resettable

[ 5]
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Fault Bus Fault
Fault Name Code Code Resettable
(203F) (603F)

Fault Fault
Group Code

Overflow of 32-bit sign bit of the target

. S 0x873 0xFF00 Resettable
position during limiting

Er87.3

Target position exceeding maximum
Er87.4 | value of mechanical single-turn position 0x874 0xFF00 Resettable

Class 2 X .
in rotating mode
Er87.5 | Fully closed-loop parameter setting error 0x875 0x0875 Resettable
ErA0.1 | Multi-turn overflow fault 0xA01 0x7305 Resettable
Table 7-2  List of factory alarm codes
Bus Fault
g:;ﬁt ACI:;T Alarm Name Ala(;l(;gg)o de Code Resettable
P (603F)
ALF0.0 Emergency stop alarm 0x0F00 0xF00 Resettable
ALF1o | Repoweron required for parameter 0XF10 0x6320  Resettable
settings to take effect
ALF1.1 Frequent parameter storage alarm O0xF11 0x5530 Resettable
ALF1.2 Torque reached parameter error 0xF12 0x6320 Resettable
ALF2.0 Forward overtravel alarm 0xF20 0x5443 Resettable
ALF2.1 Reverse overtravel alarm 0xF21 0x5444 Resettable
ALF3.0 The All zero offset is too large 0xF30 - Resettable
ALF3.1 The AI2 zero offset is too large 0xF31 - Resettable
Class 3
ALF4.0 Homing timeout 0xF40 0x6320 Resettable
ALF4.1 Homing DI conflict O0xF41 0x6320 Resettable
ALF4.2 Homing mode conflict 0xF42 0x6320 Resettable
ALF5.0 Braking resistor overload 0xF50 0x3210 Resettable
ALFs. | oo small resistance of external 0xF51 0x6320  Resettable
regenerative resistor
ALF6.0 Abnormal setting of frequency division 0xF60 ) Resetiable
pulse output
ALF6.1 Output phase loss 0xF61 0x3230 Resettable
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Bus Fault
(};::lit 1212;1: Alarm Name Ala(;r(l)gg;) de Code Resettable
P (603F)
Warning that the planning start segment
ALF7.0 number is greater than the end segment 0xF70 - Resettable
number
Initial segment of position comparison
ALF7.3 in cyclic absolute mode out of the 0xF73 - Resettable
comparison segment range
ALF8.0 Vibration occurred during auto-tuning 0xF80 0x7122 Resettable
Class 3 ALF9.0 Encoder battery voltage low 0xF90 0x7305 Resettable
ALFA.0 Drive high temperature warning 0xFAOQ 0x7305 Resettable
ALFB.0 Brake PMOS short circuit 0xFBO 0x0FBO Resettable
ALFB.1 Brake NMOS short circuit 0xFB1 0x0FB1 Resettable
ALFB2 | Drake24V disconnection or open 0xFB2 0xOFB2 | Resettable
circuit
xxnr Servo not ready O0xFFFF - Resettable

Table 7-3  List of bus fault codes

Bus Fault SN Bus Fault Code Bus Fault Name
0 0x0000 No fault
1 0x2312 Continuous current fault
2 0x2330 Short circuit to ground
3 0x3120 Control power overvoltage
4 0x3130 Phase loss
5 0x3210 Main circuit overvoltage
6 0x3220 Main circuit undervoltage
7 0x3230 Overload
8 0x4210 Over-temperature
9 0x5443 Forward overtravel
10 0x5444 Reverse overtravel
11 0x5530 Storage fault
12 0x6320 Parameter error
13 0x7121 Motor locked-rotor
14 0x7122 Motor mismatch
15 0x7305 Encoder error
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Bus Fault SN Bus Fault Code Bus Fault Name
16 0x7500 Communication fault
17 0x7600 Data storage
18 0x8400 Speed control
19 0x8611 Following fault
20 0x8220 Length error
21 0x8700 Synchronization controller
22 0x8900 Process data monitoring
23 0xOFFF Factory fault
7.2 Solutions
Table 7-4  List of causes and solutions for faults and alarms
Code Name Cause Solution
Er01.0 Mismatch of software | ® The MCU and FPGA versions | ® Check whether the software versions are
versions are incorrect. consistent.
® Contact technical support personnel or update
the FPGA or MCU software.
Er01.1 Mismatch of motor ® Incorrect motor parameters ® Replace with a servo drive or motor of the
parameters matching power.
® Contact our company for technical support.
Er02.0 Product matching ® The set servo drive model is ® Check whether the model of the U42.10
fault. No specified incorrect. servo drive is correct. If not, contact technical
drive support and correct the model.
Er02.1 Product matching ® The set motor model is ® Read the motor model U42.11 and contact
fault. No specified incorrect. technical support.
motor
Er02.5 Drive 5 V voltage too | ® Drive 5 V voltage too low ® If the fault persists after several times of
low power-on, replace the servo drive.
Er03.0 System parameter ® The software is updated. ® Check whether the software is updated.
error ® Reset the servo drive model and the motor
model, and restore default settings (set F31.02
to 1).

0~
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Code Name Cause Solution
® The control power voltage ® Check whether the voltage drops during
drops instantaneously. control power cutoff or instantaneous power
® Instantaneous power failure failure occurs.
occurs during parameter ® Restore default settings (set F31.02 to 1) and
storage. write the parameters again.
® The times of parameter ® Check whether parameter update is performed
writing within a certain period frequently from the host controller.
of time exceeds the limit. ® Change the way of parameter writing and
write the parameters again.
® The servo drive is faulty. ® [f the fault persists after several times of
power-on and parameter initialization, replace
the servo drive.
Er03.1 Parameter out-of- ® The number of software ® Check whether the parameter access address
range parameters changes after is out of range. You can view the group
upgrade. An address error number and offset of the error code in U41-
occurs during reading and 06 and U41-07.
writing the change. ® Restore factory settings.
Er03.2 Parameter writing ® Parameter writing is frequent. | ® Check whether the communication program
error ® The control power is contains a command that frequently modifies
unreliable. and writes parameters.
® The servo drive is faulty. ® Check the wiring of the control power and
ensure that the control power voltage is
within the limit.
® If the fault still persists after several times of
power-on, replace the servo drive.
Er03.3 Parameter reading ® Parameter reading is frequent. | ® Check whether the communication program
error ® The servo drive is faulty. contains a command that frequently reads
parameters.
® Modify a parameter, power on the servo drive
again, and check whether the modification is
saved.
® If the modification is not saved and the fault
still persists after several times of power-on
replace the servo drive.
Er04.0 | FPGA power-on FPGA power-on check error ® If the fault persists after severa} times of
check error power-on, replace the servo drive.
Er04.1 FPGA power-on not ® If the fault persists after several times of
FPGA power-on not reset .
reset power-on, replace the servo drive.
Er04.2 FPGA transmission ® FPGA failure ® If the fault persists after several times of
interrupted ® Timeout of access to MCU power-on, replace the servo drive.
and FPGA
Er05.0 Current loop timeout | ® The interval for MCU torque | ® If the fault persists after several times of

interruption scheduling is
abnormal.

power-on, replace the servo drive.
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Code Name Cause Solution

Er05.1 Speed loop timeout The interval for MCU speed ® If the fault persists after several times of
scheduling is abnormal. power-on, replace the servo drive.

Er05.2 Position loop timeout The interval for MCU position | ® If the fault persists after several times of
interruption scheduling is power-on, replace the servo drive.
abnormal.

Er06.0 Runaway protection The control circuit is abnormal | ® Check whether the servo drive power cables
due to incorrect wiring, are connected to UVW terminals of the motor
resulting in motor runaway and servo drive in the correct sequence on
and stall. both sides.

® Connect the U, V, and W phases according to
the correct sequence.
The interference signal causes | ® The U, V, and W phase sequence is correct,
an error in the initial phase but Er06.0 occurs when the servo drive is
detection of the motor rotor enabled. Power on the device again.
upon power-on.
The encoder model is set ® Check the motor model and encoder type.
incorrectly. ® Use the matching products.
The encoder cable is ® Check whether the encoder cable is aging,
connected incorrectly, aging, corroded, or loosened.
or corroded, or the encoder ® Re-solder, tighten, or replace the encoder
connector is loose. cable.
The gravity load is too large ® Check whether the load of the vertical axis
when the motor controls a is too large. Reduce the load of the vertical
vertical axis. axis, increase the rigidity, or shield this fault
without affecting safety and use.
The servo vibration is ® Set the parameters properly to avoid large
too large due to improper servo vibration.
parameters setting.
The motor is dragged by an ® If the motor runs properly and is actually
external force in the reverse dragged by an external force, consider to
direction. shield the protection from out of control (set
C06.20 to 0 with caution).

Er10.0 P-hardware The gain is set improperly and | ® Adjust the gain after determining the cause.

overcurrent the motor oscillates.

The encoder cable is
connected incorrectly, aging,
or corroded, or the encoder
connector is loose.

Re-solder, tighten, or replace the encoder
cable.

Braking resistor overcurrent

Select a discharge resistor of proper resistance
and model and route it again.

The servo drive is faulty.

Replace the servo drive.
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Code Name Cause Solution
Er10.1 N-hardware The gain is set improperly and | ® Adjust the gain after determining the cause.
overcurrent the motor oscillates.
The encoder cable is ® Re-solder, tighten, or replace the encoder
connected incorrectly, aging, cable.
or corroded, or the encoder
connector is loose.
Braking resistor overcurrent ® Sclect a braking resistor of proper resistance
and model and route it again.
The motor U/V/W cables are | ® Connect motor cables correctly or replace the
short circuited. motor with unbalanced resistance.
The servo drive is faulty. ® Replace the servo drive.
Er10.2 U phase software The motor cables are in poor ® Tighten the cables that are loosened or
overcurrent contact. disconnected.
The motor cables are ® Replace the motor in the case of poor
grounded. insulation.
The motor U/V/W cables are | ® Unplug the motor cables and check whether
short circuited. short-circuit occurs among U, V, and W
phases and whether burrs exist on the cable
connections. Unplug the motor cables and
measure whether the resistance among U, V,
and W phases of the motor cable is balanced.
The motor is damaged. ® Connect motor cables correctly or replace the
motor with unbalanced resistance.
Er10.3 V phase software The motor cables are in poor | ® Tighten the cables that are loosened or
overcurrent contact. disconnected.
The motor cables are ® Replace the motor in the case of poor
grounded. insulation.
The motor U/V/W cables are | ® Unplug the motor cables and check whether
short circuited. short-circuit occurs among U, V, and W
phases and whether burrs exist on the cable
connections. Unplug the motor cables and
measure whether the resistance among U, V,
and W phases of the motor cable is balanced.
The motor is damaged. ® Connect motor cables correctly or replace the
motor with unbalanced resistance.
Er10.4 Output short circuited The servo drive power cables | ® Re-connect or replace the power cables of the

to ground

(U/V/W) are short-circuited to
ground.

servo drive.

The motor is short-circuited to
ground.

Replace the motor.

The servo drive is faulty.

Replace the servo drive.
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Erl0.5 Current sampling ® Current sampling of phase U Check for interference sources on the site.
failure or V is abnormal. Check the grounding of the servo drive and
motor and whether anti-interference measures
such as shielding are properly applied.
Add magnetic rings to the power cable and
encoder cable of the motor.
® The internal current sampling Replace the servo drive.
chip is damaged.
Er10.6 Incorrect current ® Incorrect setting of current Change the value of R21.24 to 0.
parameter setting sampling parameters If the fault persists upon next power-on,
replace the servo drive.
Er10.7 UV current correction | ® The current correction If the fault persists upon next power-on,
failure detection accuracy error is replace the servo drive.
greater than 5%.
Er10.8 Excessive current ® The current zero drift detected If the fault persists upon next power-on,
zero drift upon power on is greater than replace the servo drive.
the threshold.
Er10.9 Current exception ® The sampled current during If the fault persists after several times of drive
during enabling enabling is too large. enabling, replace the servo drive.
® Motor power cable not Connect the motor power cable.
connected.
Erll1.0 Excessive motor ® The motor is rotating when Keep the motor stationary when the servo
speed upon servo the servo drive is powered on. drive is powered on.
drive power-on
Erll.1 Drive over- ® Drive over-temperature Check whether the fan is abnormal or
temperature whether the ambient temperature is too high.
Improve the installation conditions of the
servo unit to reduce the ambient temperature.
If the fault persists upon next power-on,
replace the servo drive.
Erl12.0 PWM buffer detection | ® PWM buffer detection failure If the fault persists upon re-power-on, contact
failure upon power-on technical support.
Er20.1 Encoder internal fault | ® The encoder has an internal Set F31-10 to 3 to reset the encoder fault. If
fault. the fault persists upon re-power-on after reset,
replace the motor.
Er20.2 Encoder reading/ ® Encoder data exchange Use a new encoder cable. If the fault no

writing error

exception upon power-on.

longer occurs after cable replacement, the
original encoder cable is damaged. If the fault
persists after the encoder cable is replaced,
the encoder may be faulty. In this case,
replace the servo motor.

Add magnetic rings to the power cable and
encoder cable of the motor.
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Er20.3 Encoder data frame The encoder cable is ® Replace the encoder cable.
loss abnormal.
Intensive interference to the ® Add magnetic rings to the power cable and
encoder encoder cable of the motor.
® If the fault persists after the servo drive is
powered off and on several times, the encoder
is faulty. In this case, replace the servo motor.
Er20.4 Excessive encoder Abnormal single-turn position | ® Route the motor cables and encoder cables
incremental position of the encoder through different routes if they are bundled
together.
® If the fault persists after the servo drive is
powered off and on several times, the encoder
is faulty. In this case, replace the servo motor.
Er20.5 Abnormal encoder Internal parameters of the ® Route the motor cables and encoder cables
data encoder are abnormal. through different routes if they are bundled
together.
® If the fault persists after the servo drive is
powered off and on several times, the encoder
is faulty. In this case, replace the servo motor.
Er20.6 Mismatch of encoder Motor model mismatch ® Use the motor that matches the drive.
type
Er20.7 Encoder model not Encoder model not supported | ® Use the motor that matches the drive.
supported
Er20.8 Encoder battery The encoder battery voltage is | ® Replace with a new battery of matching
failure too low. voltage.
The battery is replaced orno | ® Set F31.10 to 4 to reset the encoder, and
battery is connected during power on the machine again.
power-off.
C00.07 is set to the absolute
value for the first time.
Er20.9 Encoder multi-turn An encoder multi-turn ® Sect F31.10 to 4 to reset the encoder, and
error counting error occurs. power on the machine again.
® If the fault persists after multiple times of
power-on, replace the motor.
Er21.0 Mismatch between Mismatch between encoder ® Distribute parameters again for the encoder.
encoder pulses per pulses per revolution and
revolution and drive drive pulses per revolution
pulses per revolution
Er22.0 Second encoder Second encoder disconnection | ® Recheck the second encoder cable.

disconnection
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Er22.1 Fully closed-loop The baud rate of BISS ® Increase the baud rate of BISS (C1B.1E).
BISS encoder timed communication is too low
out. to transmit 1 frame of data
within 62.5 ps
Er22.2 Communication data Communication data error ® Shielded twisted pair is recommended for the
error of fully closed- of fully closed-loop BISS data cable.
loop BISS encoder encoder ® Set C1B.1D and CIB.1E according to BISS
encoder specifications.
Er22.3 Check error of fully Check error of fully closed- ® Shielded twisted pair is recommended for the
closed-loop BISS loop BISS encoder data cable.
encoder ® Set C1B.1D and C1B.1E according to BISS
encoder specifications.
Er22.4 Internal error of fully Internal error of fully closed- | ® Set CI1B.1D and CIB.1E according to BISS
closed-loop BISS loop BISS encoder encoder specifications.
encoder ® Replace the BISS encoder and perform the
test again.
Er22.5 Power-on reading Power-on reading position ® Shielded twisted pair is recommended for the
position error in fully error in fully closed-loop data cable.
closed-loop BISS BISS absolute value mode ® Set C1B.1D and C1B.1E according to BISS
absolute value mode encoder specifications.
Er40.0 Drive overload The servo drive overloads. ® Check whether the load rate (U40.07) and

current feedback during drive running are
too large. If large load is required by the
operating conditions, use a servo drive of a
higher power.
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Code Name Cause Solution
Er41.0 Motor overload ® The motor and encoder cables Connect the cables according to the correct
are connected improperly or wiring diagram.

in poor contact. ‘When customized cables are used, prepare
and connect the cables according to the
wiring instructions.

The load is too large. The Check whether the average load factor of the

motor keeps outputting servo drive is greater than 100.0% for a long

effective torque higher than time.

the rated torque for a long

time.

Acceleration/deceleration is Use a large-capacity servo drive and a

too frequent or the load inertia matching motor, or reduce the load and

is too large. increase the acceleration/deceleration time.
Check the mechanical inertia ratio or perform
inertia auto-tuning, and view the value.
Check the single running cycle when the
servo motor runs cyclically. Increase the
acceleration/deceleration time during single-
cycle running.

The gain is improper or the Check whether the motor vibrates and

rigidity is too high. generates abnormal noise during running.
Adjust the gain again.

The servo drive or motor View the servo drive nameplate, set the servo

model is set incorrectly. drive and motor models correctly, and use a
matching servo motor.

Motor locked-rotor occurs Eliminate mechanical factors.

due to mechanical factors,

resulting in overload during

running.

The servo drive is faulty. If the fault persists after the servo drive is
powered off and on again, replace the servo
drive.

Er41.1 Motor over- Power output (UVW) phase Perform motor trial run without load and

temperature due to
locked-rotor

loss, disconnection, or
incorrect phase sequence
occurs on the servo drive.

check cable connections with a multimeter.
Check whether the cable phase sequence is
correct.

Connect cables again according to the correct
wiring diagram or replace the cables.
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® Motor parameters are set ® Read parameters in group R20 and check
incorrectly. whether the number of pole pairs is correct.
® Auto-tune the motor angle multiple times
and check whether the obtained values are
consistent.
® Correct motor parameters.
® The communication command | ® Check whether commands from the host
is interfered. controller jitters and eliminate EtherCAT
communication interference.
® Motor locked-rotor occurs due | ® Check for mechanical factors such as locking,
to mechanical factors. occasional jamming, or eccentricity.
® If the fault persists after the servo drive is
powered off and on several times, contact our
company for technical support.
Erd1.2 Motor over- ® The PTC temperature sensor ® Check for the PTC motor and check whether
temperature (PTC) of the motor detects motor the PTC cable is connected to the servo drive.
over-temperature. ® If the servo drive or motor does not support
PTC, disable the PTC function (C06.16=0).
Er41.3 Motor winding ® Motor winding temperature is | ® Improve the cooling conditions of the servo
temperature is too too high. drive to reduce the ambient temperature.
high ® Decrease load factor of the motor.
Er42.0 IGBT temperature too | ® The ambient temperature is ® Improve the cooling conditions of the servo
high too high. drive to reduce the ambient temperature.
® The servo drive is powered ® Change the fault reset method. In the event
off and on for several times to of overload, wait 30s before performing the
reset the overload fault. reset operation.
® Increase the capacity of the servo drive and
motor, increase the acceleration/deceleration
time, and reduce the load.
® The fan is damaged. ® Check whether the fan works when the motor
runs. Replace the servo drive.
® The installation direction or ® Install the servo drive according to the
clearance of the servo drive is installation requirements.
improper.
® The servo drive is faulty. ® If the fault persists even though the servo
drive is restarted 5 minutes after power-off,
replace the servo drive.
Erd2.1 Discharge tube ® The estimated temperature of | ® Control the number of discharge tube turn-
temperature too high the discharge tube is too high. ons according to the working conditions.
® The discharge tube is ® Control the number of discharge tube turn-

automatically closed after
overload.

ons according to the working conditions.
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Er42.2 Heatsink temperature | ® The ambient temperature is Improve the cooling conditions of the servo
too high too high. drive to reduce the ambient temperature.
® The servo drive is powered Change the fault reset method. After overload
off and on for several times to occurs, wait for 30s before reset.
reset the overload fault. Increase the capacity of the servo drive and
motor, increase the acceleration/deceleration
time, and reduce the load.
® The fan is damaged. Check whether the fan works when the motor
runs. Replace the servo drive.
® The installation direction or Install the servo drive according to the
clearance of the servo drive is installation requirements.
improper.
® The servo drive is faulty. If the fault persists even though the servo
drive is restarted 5 minutes after power-off,
replace the servo drive.
Er43.0 Overvoltage ® The main circuit input voltage Replace or adjust the power supply according
is too high. to the specifications.
® The power supply is unstable Monitor whether the power supply of the
or affected by lightning. servo drive is stable, affected by lightning or
satisfies the specifications.
Connect an SPD and then switch on the
power supplies of the control circuit and the
main circuit. If the fault persists, replace the
servo drive.
® The braking resistor fails. Check the wiring of the braking resistor.
Measure the resistance of the external braking
resistor between P® and C. If the resistance is
o0, the internal cables of the braking resistor
are broken. In this case, replace the resistor.
Set the power and resistance of the
external braking resistor according to the
specifications of the external braking resistor
in use.
® The resistance of the external Measure the resistance of the external braking

braking resistor is too large,
and energy absorption during
braking is insufficient.

resistor between P® and C and compare the
measured value with the recommended value.
Connect a new external braking resistor of
recommended resistance.

Set the power and resistance of the

external braking resistor according to the
specifications of the external braking resistor

in use.
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Code Name Cause Solution
® The motor is in abrupt Confirm the acceleration/deceleration time
acceleration/deceleration during running and measure whether the DC
status. The maximum braking bus voltage exceeds the fault threshold during
energy exceeds the energy deceleration.
absorption value.
® The bus voltage sampling Ensure the input voltage of the main circuit is
value deviates greatly from within the specified range, and then increase
the actual measured value. the acceleration/deceleration time within the
allowable range.
Contact our company for technical support.
® The servo drive is faulty. If the fault persists after the main circuit is
powered off and on several times.
Replace the servo drive.

Er43.1 Undervoltage ® The power supply of the main Measure whether the input voltages at the
circuit is unstable or power main circuit cables and servo drive comply
failure occurs. with the specifications.

® Instantaneous power failure Increase the power capacity.
occurs.
® The power voltage drops Monitor the power input voltage of the servo
during operation. drive and check whether the main circuit
power supply is applied to other devices,
resulting in insufficient power capacity and
voltage drop.
Increase the power capacity.
® Phase loss: A single-phase Check whether the main circuit wiring is
power supply is used for a correct and secure.
three-phase servo drive. Replace the cables and connect the main
circuit cables properly.
® The servo drive is faulty. If the fault persists after the main circuit is
powered off and on several times, replace the
servo drive.
Er45.0 S-ON enabling failure | ® S-ON enabling failure. Do not turn on the S-ON signal
simultaneously for multiple control modes
(such as servo background and host
controller).

Er46.0 Motor overspeed ® The motor cable U, V, and W Check whether the servo drive power cables

phase sequence is incorrect.

are connected to UVW terminals of the motor
and servo drive in the correct sequence on
both sides. Connect the U, V, and W phases
according to the correct sequence.




Troubleshooting
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® The overspeed threshold is set | ® Check whether the overspeed threshold is
incorrectly. smaller than the actual maximum motor
speed. Reset the overspeed threshold
according to the mechanical requirements.
When C06.03 is set to 0, the overspeed
threshold is the maximum speed of the motor.
® The input reference exceeds ® Check whether the motor speed
the overspeed threshold. corresponding to the input reference exceeds
the overspeed threshold. Set the speed limit to
a value smaller than the overspeed threshold.
® The motor speed overshoots. | ® Check whether the speed feedback exceeds
the overspeed threshold through the
commissioning platform. Adjust the gain or
mechanical operating conditions.
® The servo drive is faulty. ® If the fault persists after the servo drive is
powered off and on, replace the servo drive.
Er47.0 Excessive position ® Power output (UVW) phase ® Perform motor trial run without load and
deviation loss or incorrect phase check cable connections.
sequence occurs on the servo | ® Connect cables again according to the correct
drive. wiring diagram or replace the cables.
® The servo drive UVW output | ® Check and connect the cables again. Check
cable or the encoder cable whether the servo motor power cables (UVW)
breaks. are in the same phase sequence as the servo
drive cables.
® Replace all the cables with new cables
if necessary and ensure all the cables are
connected securely.
® Motor locked-rotor occurs due | ® Eliminate mechanical factors.
to mechanical factors.
® The servo drive gain is low. ® Adjust the gain manually or perform gain
auto-tuning.
® The position reference ® Increase the acceleration/deceleration ramp.
increment is too large. Decrease the gear ratio according to the
actual conditions.
® The fault value is too small ® Check whether the position deviation fault

in relative to the operating
conditions.

value is set to a too small value. Increase the
position deviation alarm threshold (C06.00).
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® The servo drive or motor is ® Monitor the operating waveform through
faulty. the oscilloscope function in the drive
commissioning platform: position reference,
position feedback, speed reference, and
torque reference. If the position reference is
not 0, but the position feedback is always 0,
replace the servo drive or motor.
® Check whether the electronic gear ratio is
too small, and increase the position deviation
alarm threshold C06.00.
Er47.1 Position deviation ® Power output (UVW) phase ® Perform motor trial run without load and
overflow loss or incorrect phase check cable connections.
sequence occurs on the servo | ® Connect cables again according to the correct
drive. wiring diagram or replace the cables.
® The servo drive UVW output | ® Check and connect the cables again. Check
cable or the encoder cable whether the servo motor power cables (UVW)
breaks. are in the same phase sequence as the servo
drive cables.
® Replace all the cables with new cables
if necessary and ensure all the cables are
connected securely.
® Motor locked-rotor occurs due | ® Eliminate mechanical factors.
to mechanical factors.
® The servo drive gain is low. ® Adjust the gain manually or perform gain
auto-tuning.
® The position reference ® Adjust the position reference. Decrease the
increment is too large. gear ratio according to the actual conditions.
® The fault value is too small ® Check whether the position deviation fault
in relative to the operating value is set to a too small value. Increase the
conditions. setpoint.
® The servo drive or motor is ® Monitor the operating waveform through
faulty. the oscilloscope function in the drive
commissioning platform: position reference,
position feedback, speed reference, and
torque reference. If the position reference is
not 0, but the position feedback is always 0,
replace the servo drive or motor.
Ex47.2 | Excessive fully ® Too small drive mixed ® Set C1B.08 to a larger value.

closed-loop mixed
deviation

deviation threshold (C1B.08)

® Incorrect feedback of the
inner/outer loop

® Correct the value of C1B.04.

® Failure due to mechanical
factors

® Eliminate mechanical factors.
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Er48.1 STO buffer 5V The buffer power supply is If the fault persists after several times of
power fault abnormal. power-on, replace the servo drive.
Er48.2 Optocoupler fault in STO upstream optocoupler Check wiring of STO terminals.
STO pulse detection short circuit. If the fault persists after several times of
power-on, replace the servo drive.
Erd8.3 STO buffer detection Buffer switch detection fault Check wiring of STO terminals.
failure If the fault persists after several times of
power-on, replace the servo drive.
Er49.0 Output phase loss of Output UVW disconnection Replace the motor cable.
power cable
Er50.1 D/Q current overflow A current sampling error If the fault persists after several times of
oceurs. power-on, replace the servo drive.
Er51.0 Offline inertia auto- Continuous vibration occurs Enable the vibration suppression function
tuning failure during auto-tuning. The auto- to eliminate vibration if vibration cannot be
tuning result fluctuates greatly. automatically suppressed.
The mechanical connection of Troubleshoot and remove the alarm. After
the load is loose due to offset that, perform auto-tuning again.
of the machinery. Increase the maximum running speed,
An alarm is reported during decrease the acceleration/deceleration time,
the auto-tuning process, and shorten the travel of the screw machinery.
leading to operation Ensure that the actual maximum motor speed
interruption. is greater than 150 rpm.
Vibration of the load with
large inertia cannot be
suppressed. The acceleration/
deceleration time must be
increased to ensure that the
motor current is not saturated.
Er51.1 Offline inertia The torque during auto-tuning Decrease the auto-tuning speed (C07.01)
parameter error is too large. and auto-tuning target torque (C07.03), and
increase the number of auto-tuning turns
(C07.04).
Er52.0 Angle auto-tuning Angle auto-tuning failure Set the motor parameters correctly.
failure Perform motor wiring again.
Er53.0 Motor parameter Motor parameter auto-tuning Contact our company for technical support.
auto-tuning timeout timeout
Er53.1 Resistance parameter Resistance parameter auto- Contact our company for technical support.
auto-tuning failure tuning failure
Er53.2 Inductance parameter Inductance parameter auto- Contact our company for technical support.
auto-tuning failure tuning failure
Er53.3 Back EMF parameter Back EMF parameter auto- Contact our company for technical support.

auto-tuning failure

tuning failure
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Code Name Cause Solution

Er54.0 Current loop auto- ® Current loop auto-tuning Contact our company for technical support.

tuning failure failure

Er55.0 Excessive vibration ® The vibration is excessive. Reset the gain parameters.

Er57.0 Friction auto-tuning ® The settings of friction auto- Reset parameters C07.28 to C07.2F.

failed. tuning parameters C07.28 to
CO07.2F are unreasonable.
Er80.0 Control power ® The control power supply Check whether the voltage drops during
undervoltage is unstable or power failure control power cutoff or instantaneous power
occurs. failure occurs. Power on the device again. If
the fault is caused by abnormal power failure,
ensure stable power supply. Check whether
the input voltage of the control power cables
satisfies the specifications. Increase the power
capacity.
® The control power cables are Check whether control power cables are
in poor contact. connected and whether voltage of control
power cables on the servo drive side satisfies
the specifications. Connect the cables again
or replace the cables.

Er81.0 | Input phase loss 1 ® Input phase loss Check whether the input three-phase AC
power supply is normal. If the power supply
is normal, replace the drive.

Er81.1 Input phase loss 2 ® Input phase loss Check whether the input three-phase AC
power supply is normal. If the power supply
is normal, replace the drive.

Er82.0 DI function allocation | ® One function is allocated to Allocate different function numbers to

fault multiple DI terminals. parameters allocated with the same non-zero
function number, and turn on the control
power supply to make the settings take effect.
Or, disable the S-ON signal and then send a
reset signal to make the settings take effect.
® The function number set for Check whether the MCU program is updated.
the DI terminal exceeds the Restore default settings (F31.02=1) and
maximum value. power on the system again.
Er82.1 DO function ® The function number set for Set the correct DO function number. Restore
allocation fault the DO terminal exceeds the default settings (F31.02=1) and power on the
maximum value. system again.

Er82.2 VDI function ® One function is allocated to The same non-zero function number can be

allocation fault both DI and VDI terminals. allocated only to DI or VDI. Restore default
settings (F31.02=1).

Er82.3 VDO function ® One function is allocated to The same non-zero function number can be

allocation fault both DO and VDO terminals. allocated only to DO or VDO. Restore default
settings (F31.02=1).
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Er82.4 Position capture DI Position capture DI function If you do not want to use the position capture
function allocation allocation error. function, just set C10.20 to 0 and power on
error the device again.
If the position capture function is enabled,
set DI7 function to position capture function
C04.18 = 33.
Er83.0 All sampling The AIl input voltage is too Adjust the input voltage until it is lower than
overvoltage high. 10.23 V.
Check whether there is wiring Use shielded twisted pairs, shorten the circuit
error or interference. length, and increase the input filter time of
the AIl terminal.
Er83.1 Al2 sampling Al2 input voltage is too high. Adjust the input voltage until it is lower than
overvoltage 10.23 V.
Check whether there is wiring Use shielded twisted pairs, shorten the circuit
error or interference. length, and increase the input filter time of
the AI2 terminal.
Er83.2 ATl chip missing or ATl sampling chip missing or Replace the servo drive.
clock failure clock failure.
Er83.3 AI2 chip missing or AI2 sampling chip missing or Replace the servo drive.
clock failure clock failure.
Er83.4 Current-type Al The AI2 input current is too Increase the input current.
disconnected low.
The AI2 input current cable is Use shielded twisted pairs, shorten the circuit
disconnected. length, and increase the input filter time of
Check whether there is wiring the AI2 terminal.
error or interference.
Er83.5 Current-type The AI2 input current is too Reduce the input current.
sampling overcurrent large.
fault
Check whether there is wiring Use shielded twisted pairs, shorten the circuit
error or interference. length, and increase the input filter time of
the AI2 terminal.
Er84.0 Electronic gear ratio The electronic gear ratio Set the electronic gear ratio correctly (0.001,
setting error exceeds the limit. 4000 x Encoder resolution/10000).
Er84.1 Software limit setting The software limit lower limit Reset the value to make the minimum
error is greater than or equal to the software absolute position limit is smaller
upper limit. than the maximum one.
Er84.2 Encoder resolution The encoder resolution is Restore default settings (C31.02=1) and
setting error abnormal. power on the system again.
Erg84.3 Home position setting The home offset is beyond the ‘When the encoder works in the incremental,

error

software limits.

absolute linear, or single-turn absolute value
mode, set the home offset to be within the
software limits.
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Er85.1 Frequency-division When the pulse output ® Reduce C00.28 (number of divided pulses),
pulse output error function is enabled, the output so that the output pulse frequency is below
pulse frequency exceeds the the upper frequency limit allowed by the
upper frequency limit (4 MHz) hardware in the whole speed range required
allowed by the hardware. by machinery.
The number of divided pulses | ® Adjust the C00.28 set value according to the
(after quadruple frequency) resolution of the motor used.
exceeds the motor resolution.
Er87.3 Overflow of 32- 32-bit sign bit of the target ® The target position reference at the limit is
bit sign bit of the position overflows during too large.
target position during limiting.
limiting
Er87.4 Target position The target position exceeds ® Set the target position to a value between the
exceeding maximum the single-turn position upper/ single-turn upper and lower limits.
value of mechanical lower limit in absolute value | ® Set the correct mechanical gear ratio in
single-turn position in rotation mode. rotation mode, and appropriately adjust
rotating mode In absolute rotation mode, the electronic gear ratio to ensure that the
the maximum value of the maximum value of the mechanical single-turn
mechanical single-turn position is less than 2°".
position exceeds 2°'.
Er87.5 Fully closed-loop When C1B.00 is not 0, C00.07 | ® Do not set C00.07 to the absolute rotation
parameter setting is set to 4 or 5 (absolute value mode when fully closed-loop is used.
error rotation mode).
ErA0.1 | Multi-turn overflow The number of turns of ® Set F31.10 to 4 to reset the fault and multi-
fault the absolute encoder in the turn data, and power on the machine again.
forward direction or reverse Perform homing again when necessary.
direction exceeds 32767 or
32768, respectively.
ALF0.0 | Emergency stop Check whether the logic of ® Check the operation mode and clear DI
alarm the DI allocated with function emergency stop valid signal when safety is
4 (Emergency stop) is valid. guaranteed.
ALF1.0 | Re-power-on required Modifications of some servo ® Power on the device again.
for parameter settings drive parameters take effect
to take effect only after the servo drive is
powered on again. After these
parameters are modified, the
servo drive reminds users to
restart it.
ALFI1.1 | Frequent parameter A large number of parameters | ® Do not frequently write parameters into cloud
storage alarm are modified and saved platform EEPROM on the host controller.
frequently to EEPROM.
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ALF1.2 | Torque reached In torque control mode, the Set the torque output when torque reached
parameter error DO setting for torque reach is DO signal turned on to be greater than torque
invalid. output when torque reached DO signal turned
off. Set C03.4A to be greater than C03.4B.
ALF2.0 | Forward overtravel The positive limit (PL) DI is Run the motor in the reverse direction to the
alarm active. restricted range.
The drive position feedback Run the motor in the reverse direction to
is at the forward software the re-stricted range or increase the positive
position limit. software position limit.
The home offset setting Set the home offset within the software
exceeds the software position position limit range.
limit.
ALF2.1 | Reverse overtravel The negative limit (NL) DI is Run the motor in the forward direction to the
alarm active. restricted range.
The drive position feedback Run the motor in the forward direction to
is at the reverse software the restricted range or decrease the positive
position limit. software position limit.
The home offset setting Set the home offset within the software
exceeds the software position position limit range.
limit.
ALF3.0 | The All zero offset is Check whether there is wiring Use shielded twisted pairs, shorten the circuit
too large error or interference. length, and increase the input filter time of
the AIl terminal.
The servo drive is faulty. If it does not exceed 0.5 V, replace the servo
drive.
ALF3.1 | The AI2 zero offset is Check whether there is wiring Use shielded twisted pairs, shorten the circuit
too large error or interference. length, and increase the input filter time of
the AI2 terminal.
The servo drive is faulty. If it does not exceed 0.5 V, replace the servo
drive.
ALF4.0 | Homing timeout The homing time exceeds the Appropriately adjust the homing speed and
setpoint. homing time, and ensure that the external
home signal connection is reliable (if used).
ALF4.1 | Homing DI conflict During homing, both the Check whether the home signal and limit
forward and reverse limits are signal are correct.
valid or both the home signal
and limit signal are valid.
ALF4.2 | Homing mode The homing mode is set Check whether the homing mode set in object

conflict

incorrectly.

dictionary C10.01 on the host controller is
correct.
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ALF5.0 | Braking resistor The cable connected to the Connect the external braking resistor between
overload external braking resistor is in P® and C with a new cable.
poor contact, disconnected, or Replace the external braking resistor with a
broken. new one. Ensure that the resistance measured
is the same as the nominal value, and then
connect the resistor between P® and C.
The resistance of the external Select a resistor with a proper resistance
braking resistor used is too according to the specification requirements.
large.
The resistance setpoint is Set the value according to the resistance of
greater than the resistance of the external bleeder resistor in use.
the external braking resistor
used.
The input voltage of the Replace or adjust the power supply according
main circuit is beyond the to the specifications.
specification.
The load moment of inertia Select an external braking resistor with large
ratio is too large. capacity and set its resistance to the actual
one.
The motor speed is too high Select a servo drive with a large capacity.
and the deceleration process is
not completed within the set
deceleration time. The motor
is in continuous deceleration
state during cyclic running.
The capacity of the servo Reduce the load if allowed.
drive or the braking resistor is Increase the acceleration/deceleration time if
insufficient. allowed.
Increase the motor running cycle if allowed.
ALFS.1 | External braking The resistance of the external Replace with an external braking resistor
resistance too small braking resistor is smaller matching the servo drive, with the resistance
than permissible minimum greater than the minimum value, and set
resistance by the servo drive. C00.10 to the resistance value.
ALF6.0 | Abnormal setting of Setting error of frequency Set the correct frequency division pulse
frequency division division pulse output output function code.
pulse output
ALF6.1 | Output phase loss The output current is Check whether the power cable is broken. If
abnormal. s0, replace the cable.
ALF7.0 | Warning that the Warning that the start segment The start segment (C12.01) of speed planning

planning start
segment number is
greater than the end
segment number

number of speed planning is
greater than the end segment
number

is greater than the end segment (C12.02).




Troubleshooting

Code Name Cause Solution
ALF7.3 | Initial segment of The initial segment of position | ® Change the value of COD.13 to a value
position comparison comparison loop in absolute between COD.07 and C0D.08.
in cyclic absolute mode is not in the range of
mode out of the active comparison segments.
comparison segment
range
ALF8.0 | Vibration occurred Continuous vibration occurs ® Check the mechanical installation clearance
during auto-tuning during auto-tuning. and connection reliability.
The mechanical connection of
the load is loose due to offset
of the machinery.
Vibration of the load with ® Appropriately adjust the inertia auto-tuning
large inertia cannot be parameters (C07.00, C07.01, C07.03, and
suppressed. The acceleration/ C07.04), reduce the values of the auto-tuning
deceleration time must be speed (C07.01) and auto-tuning target torque
increased to ensure that the (C07.03), and increase the number of auto-
mo-tor current is not saturated. tuning turns (C07.04).
ALF9.0 | Encoder battery The encoder battery voltage is | ® Replace the encoder battery.
voltage low too low.
ALFA.0 | Drive high Drive high temperature ® Check whether the fan is abnormal or
temperature warning warning whether the ambient temperature is too high.
® Improve the installation conditions of the
servo unit to reduce the ambient temperature.
ALFB.0 | Brake PMOS short When the brake function is ® Replace the servo drive.
circuit used, the brake circuit PMOS | ® Turn off the brake switch and set C00.14 to 0.
is short-circuited. ® Shield the brake fault alarm and set C06.1E to 1.
ALFB.1 | Brake NMOS short When the brake function is ® Replace the servo drive.
circuit used, the brake circuit NMOS | ® Turn off the brake switch and set C00.14 to 0.
is short-circuited. ® Shield the brake fault alarm and set C06.1E to 1.
ALFB.2 | Brake 24 V When the brake function ® Set C06.1Eto 1.
disconnection or open is used, the brake is not ® Connect the 24 V power cable.
circuit connected or the 24 V power
supply is not connected.
XxXnr Servo not ready The voltage of the control ® Check the control power supply to ensure the
power is too low. normal power supply.
The main circuit voltage is too | ® Check the main power supply to ensure the
low. normal power supply.
The input AC signal is ® Check the three-phase AC main power
abnormal. supply, and ensure that the power supply is
normal.
The encoder battery voltage is | ® Replace the battery.

too low.
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Chapter 8 Parameter List

8.1 Parameters (2000h/C00)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type |tion Mode| Time
0: Position mode
1: Speed mode
2: Torque mode
: Positi I i-
0lh  C00.00 Controlmode |- Losition = Speed 0-6 0 . U6 | Atstop | mmedi
4: Position — Torque ately
5: Speed — Torque
6: Position — Speed —
Torque
i 0: CCW -
02h o001 Moter rotating 0-1 0 - Ul Atstop | PORT
direction 1: CW power-on
Number of pulses .
Unit U -
03h | C00.02 |in one turn by ; 02%1) | 10000 | "™ ys2 | Atstop | PO
application power-on
motor
. 0: Manual mode . .
0sh  C00.04 AUOTUNNE g dard mode 0-2 1 - Ut | During | Immedi-
mode e operation | ately
2: Positioning mode
06h | C00.05 |Stiffness level ; 1-31 12 . Ut | During | Immedi-
operation | ately
Duri I di-
07h  C00.06 Load inertia ratio ; 0-12000 | 100 % | Ule | urme | immedt
operation | ately
0: Incremental position
mode
1: Absolute position
linear mode
2: Absolute position
linear infinite mode
3: Absolut iti U -
08h  C00.07 |Absolute mode sosotute posttion 0-5 0 . Ul6 | Atstop PN
single-turn mode power-on
4: Absolute position
rotation mode
5: Absolute mechanical
single-turn mode
(operating direction
selectable)




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type |tion Mode| Time
0: Internal bleeder
resistor
1: External bleeder
Bleed ist I di-
1h  |C00.10 Se;itf;;em o resistor 03 0 - U16  Atstop “;‘;f !
2: No bleeder resistor Y
3: Capacitor bleeder
resistor
BI ist I i-
12h  Coo.1y  Dleeder resistor ; 1465535 50 W Ul6 | Atstop | mmedi
power ately
13h  Co0.1p Dlecder resistor ; 165535 | 50 O U6 Atstop | mmedi-
resistance ately
Bleeder resistor Durin Immedi
14h  |C00.13  heat dissipation - 1-100 30 - ule 'g
. operation | ately
coeffi-cient
Brak bl I di-
15h €00.14 | oxeenabie ; 0-1 0 . Ul6 | Atstop | e
switch ately
0: Default display
1: Speed display . .
D I -
17h  €00.16 Panel display  2: Torque display 0-4 0 . Ul | During | Immedi
. operation | ately
3: Voltage display
4: Load rate display
0: Shielding detecti
Fully closed-loop 1: DelthtmlglasZ: ;]‘;n Upon re:
18h  |C00.17 |disconnection ’ P 0-2 1 - Ul6 | Atstop P
detection only power-on
2: Detect phases ABZ
Fully closed-loop
19h  Coo.1g disconnection ; 0-6000 | 400 ns | U6 Atstop | OPORTE
detection filter power-on
time
Fully closed-loop
Upon re-
1Ah |C00.19 hardware filter - 0-6000 125 ns Ul6 | Atstop
. power-on
time
0: Frequency-division
output
1: Position comparison
IBh 0014 “BZPort output 03 0 . Ul Atstop | PORTE
selection 2: Fully closed-loop power-on
input
3: Pulse synchronization
output
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type |tion Mode| Time
0: Z-phase OC output
1: position comparison
1ch coo.1p OCZPort output. 0-2 0 - Ul6  Atstop | PORTE
selection power-on
2: Pulse synchronous
output
0: Pulse+direction,
positive logic
1: Pulse+direction,
negative logic
2h C00.20 Pulse }nput mode |2: AB orthogonal, 04 0 ) U6 Atstop Upon re-
selection quadruple frequency power-on
3: CW+CCW, positive
logic
4: CW+CCW, negative
logic
b opop Pulseactiveedge 0:Falling edge 0-1 0 . Ul6  Atstop | PORTE
selection 1: Rising edge power-on
23hC0022 Pulse _channel 0: Nf)rmal channel 01 0 ) U6 | Atstop Upon re-
selection 1: High-speed channel power-on
Low-speed pul U -
25h €024 | OWSPecapuse ; 0-6000 | 750 ns | UI6 | Atstop | POMTC
input filter time power-on
High-speed pul: U -
26h €005 | SSpecd pulse ; 0-6000 | 75 ns | UI6 | Atsop | PN
input filter time power-on
Frequency-
0: Phase A leads phase B U -
28h |C00.27 |division output ase A eads pase 0-1 0 R Ul6  Atstop | POT©
1: Phase B leads phase A power-on
phase
Number of
20n o028 | Tedueney- ; 0-4194304 | 2500 P U | Atstop | PN
division output power-on
pulses
0: Differential Z positive
polarity, OCZ positive
polarity
1: Differential Z positive
polarity, OCZ
Z-pul i lari -
2Bh 0024 ZPUsCouPut | megaive polarity 03 0 . U6 | Atstop | UPOmTE
polarity selection |2: Differential Z power-on
negative polarity,
OCZ positive polarity
3: Differential Z negative
polarity, OCZ negative
polarity
Duri I di-
31hC0030 Ordinary user ; 0-65535 | 0 : Ul e | immed
operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type |tion Mode| Time
Duri I di-

32h  C00.31 |Super user ; 0-65535 | 0 . ule  orme | immedt
operation | ately

NOTICE

® For details about parameters above, refer to section 8.24.1 "Group C00".

8.2 Basic Gain Parameters (2001h/C01)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
0lh |corgp | Stpesitionloop - 020000 400 Olrads Ulg = Duing - Immedi

gain operation ately
. During | Immedi-
02h |C01.01 | Istspeed loop gain - 1-20000 250 | 0.1Hz | Uleé .
operation | ately
1st speed loop . .
D I -
03h  C01.02 |integral time - 151200 3184 00Ims Ule | During  Immedi
operation | ately
parameter
1st torque . .
04h |CO1.03 |reference filter . 5-16000 200 | Hz | Ul | Durine | Immedi-
operation | ately
cutoff frequency
09 | C01.08 ZUFIPOSlthH loop ) 0-20000 | 560 0.1rad/ U16 Dur1r‘1g Immedi-
gain s operation | ately
oAb co1g9 24 specdioop - 120000 350 | 0.1Hz  Ule ~During  Immedi-
gain operation | ately
2nd speed loop . .
0Bh  COLOA integral time - 151200 2274 | 00Ims Ule = During | Immedi-
operation | ately
parameter
2nd torque . .
D I -
0Ch |CO1.0B reference filter ; 5-16000 280 | Hz | ule | During | Immedi
operation | ately
cutoff frequency
0: Internal setting
1: Low-pass filter
1h  |Co1.10 Speed feedback | 2: Overlapping average 0-4 0 ) Ulé At stop Immedi-
filter filter ately
3: Speed observer
4: No filter
Cutoff frequency . .
D I di-
12h (COLIL of speed feedback : 10-16000| 8000 | Hz | Ule - & | immed
operation | ately
low-pass filter
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Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
0: No filter
1: 2t filt
Speed feedback ¥mes °r
overlappin, 2: 4 times filter Durin, Immedi
131 CoOL12 a:era ‘;pﬁltger e |3 8 times filter 0-6 0 - ue :rati(%n e
N tfnt 4: 16 times filter P Y
cons 5: 32 times filter
6: 64 times filter
0: No feedforward
Speed feeds d 1: Internal reference Dusi I di
14h o113 OPeCd ICCdiOMVAe )\ rodel tracking 0-4 0 - ule | wnmeimmeds
source operation | ately
3:All
4: A12
1sh  |col1a Speed feedforward ) 0-2000 0 01% | Ul6 Dum'lg Immedi-
percentage operation | ately
Speed feedforward Durin Immedi
16h COL15 filter cutoff . 516000 | 318 | Hz Ul | 8 ©
operation | ately
frequency
0: No feedforward
Torque 1: Internal reference Duri | g
17h  |CO1.16 | feedforward 2: Model tracking 0-4 0 - v M mrt“‘f "
source 3: All Operatio ately
4: A12
Torque . .
D I di-
18h |COLI7 feedforward - 02000 = 0 | 0.1% Ule & ne immed
operation | ately
percentage
Torque . .
19h  |CO118 | feedforward filter - 516000 318 | Hz | Ule | Dwine  Immedi-
operation | ately
cutoff frequency
ich corip PDFF control - 0-1000 | 1000 | 0.1% Ule | During  Immedi
coefficient operation | ately
Damping facts Duri I di-
IDh Col1C - ompingfactor - 0-1000 0 | 0.1%  Ule .nne immed
control coefficient operation | ately
Position reference
lanoi I .
21h  (Col20 [OVETAPPIE . 01280 | 0 | 0Ims U6  Atsop | mmedi
average filter time ately
constant A
Position reference
i Immedi-
»h ol Overlapping - 0-1280 0 | 0.ms | UL6 & Atstop
average filter time ately
constant B
Position reference .
Immedi-
23h  |CO01.22 |low-pass filter - 0-65535 0 0.lms | Ul6 | Atstop el
ately

time constant A




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
Position reference .
Immedi-
24h  |CO01.23 |low-pass filter - 0-65535 0 0.lms | Ul6 | Atstop
. ately
time constant B
Ist notch filter .
Immedi-
25h  |C01.24 |frequency of - 0-2000 0 0.1Hz | Ul6 | Atstop
. ately
position reference
1st notch filter .
| O Immedi-
26h  |CO01.25 |width of position - 0-1000 0 0.1% | Ul6 | Atstop |
reference ately
Ist notch filter .
Immedi-
27h  |C01.26 |depth of position - 10-1000 | 1000 | 0.1% | UL6 | Atstop )
reference ately
2nd notch filter .
Immedi-
28h  |C01.27 |frequency of - 0-2000 0 0.1Hz | Ul6 | Atstop |
position reference ately
2nd notch filter i
X o Immedi-
29h  |CO01.28 |width of position - 0-1000 0 0.1% | Ul6 | Atstop
ately
reference
2nd notch filter .
o Immedi-
2Ah |C01.29 |depth of position - 10-1000 | 1000 | 0.1% | Ul6 | Atstop |
reference ately
Position reference ;
Immedi-
2Bh |CO1.2A |pre-charge filter - 0-1280 0 0.Ims | Ul6 | Atstop |
time constant ately
0: Disabled
1: 1st notch
i : Durin, Immedi-
3hCO1.30 Adaptive notch 2: 2nd notch 0-4 0 ) Ul6 u Ag
mode 3: Notch parameter reset operation | ately
4: Resonance frequency
tested only
. Immedi-
3h o1z Adaptivenotch - 0-65535 0  Times | U6  Atstop
test times ately
Adapti tch Immedi-
33h  Co13p Ceaptvenoe . 0-8000 0 Hz | Ul6 Readonly
test frequency ately
Adapti tch Immedi-
34h 0133 | CAPUVE NI - 0-5000 | 0 | 0.1% | U6 | Readonly
test amplitude ately
Adapti tch Durin; Immedi-
35h  C01.34 oapHvenole - 02000 | 0  0.1% U6 8
target torque operation ately
Adapti tch test Durin; Immedi-
36h |Co135 eptvenotenies R 02000 | 0  0.1% U6 '8
torque threshold operation | ately
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| Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

0: Fixed to the 1st gain set

1: DI switchover
2: DI P-PI switchover
3: Torque reference
4: Speed reference
5: Speed feedback
6: Speed reference change
30n coi3g Gamswichover o mte 0-11 0 - U6 Atstop | Mmmedi
mode 7: Position deviation ately
8: Position reference
9: Positioning completed
signal
10: Position reference and
speed feedback
11: Speed reference
threshold
3Ah (cor g GAnswitchover - 10-10000 50 | 0.lms | Ulg = DUrng - fmmedi
time operation | ately
3BhCOL3A Gain switchover ) 0-65535 10 ) Ul6 Durir'lg Immedi-
threshold operation | ately
iCh |COL3B Gain svyitchover ) 0-65535 10 ) Ul6 Durir'lg Immedi-
loop width operation | ately
Gain switchover During | Immedi-
3Dh |CO01.3C |position lock - 0-65535 0 - Ul6

. operation | atel
setting 3 y

Gain switchover
3Eh |CO1.3D |position gain - 10-10000 | 50 0.lms | Ul6
conversion time

During | Immedi-
operation | ately

F fth During  Immedi-
41h  Col40 | reduencyotthe - 10-8000 | 8000 | Hz | Ule = _-me immed
1st notch operation | ately
Width level of th During  Immedi-
42 |corgr anieverolthe . 0-4000 = 0 | 0.1% Ule _orme immed
1st notch operation | ately
Depth level of th During | Immedi-
43h  COl42 | cphrevelottie - 10-1000 1000  0.1% Ule =~ Dvring  Immedi
1st notch operation | ately
44h | Co143 [requencyofthe . 10-8000 8000 | Hz | ule | Dvwing  Immedi-
2nd notch operation | ately
Width level of th During  Immedi-
45h  |Col4q Ghicvelotine : 0-4000 = 0 | 0.1%  Ule _-me immed
2nd notch operation | ately
Depth level of th During  Immedi-
46h  |Col4s _optnievelotthe . 10-1000 1000  0.1% Ule = Duwing  Immed:
2nd notch operation | ately
F fth During | Immedi-
47h  Col4e | reauency ofthe - 108000 8000 = Hz | ule = During  Immedi
3rd notch operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
Width level of th During | Immedi-

48h  |colgy 1 chievelottne . 0-4000 = 0 | 0.1% Ule _orme immed
3rd notch operation | ately

Depth level of th During | Immedi-

49h  Col4g | DePthlevelofthe - 10-1000 1000  0.1% Ule =~ During  Immedi
3rd notch operation | ately

F fth During | Immedi-

4Ah COl49 | reduencyotthe : 10-8000 | 8000 | Hz | Ule = _-me immedt
4th notch operation | ately

Width level of th During  Immedi-

4Bh |Col.4a | dhieverolthe . 0-4000 = 0 | 0.1% Ule _onme immed
4th notch operation | ately

Depth level of th During | Immedi-

4Ch  CO14B | Pirievelottie - 10-1000 1000 | 0.1% Ule | Dvwing | Immed:
4th notch operation | ately

4Dh | Co14c Frequency of the - 10-8000 8000 | Hz | ule | Dwing  Immedi-
Sth notch operation | ately

Width level of th During  Immedi-

4Eh |col4p | dnieverotthe . 0-4000 = 0 | 0.1%  Ule _-me immed
Sth notch operation | ately

Depth level of th During | Immedi-

4Fh |CO14E _oPthieverotine . 10-1000 | 1000 | 0.1%  Ule o me immedt
Sth notch operation | ately

NOTICE

® For details about parameters above, refer to section 8.24.2 "Group CO1".

8.3 Advanced Gain Parameters (2002h/C02)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default|  Unit Type | tion Mode Time
. 0: Disabled .
0lh |C02.00 Model tracking 1: Single mass model 0-1 0 - Ul6 | Atstop fmmed-
control . ately
tracking
Model tracki Duri I di-
02h |Co2.01 | oo¢ tracking - 1020000 500 | O.lradis Ule & one mmed
control gain operation | ately
Model tracking Durin, Immedi
03h |C02.02 |inertia correction - 10-8000 1000 0.1% | Uleé 'g
. operation | ately
coefficient
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode | Time
0: No compensation
1: Compensation in
Backash o -
09 | C02.08 |compensation ’ P L 0-3 0 - Ul6 | Atstop
reverse direction ately
mode Lo
3: Compensation in
both forward and
reverse directions
Number of
0Ah  C02.00 CACKlash ; 22| o P12 Atsop | mmed-
compensation ately
pulses
Backlash Durin Immed;
1 1-
0Ch |C02.0B |compensation filter - 0-65535 0 0.01ms | Ul6 v 'g
. operation | ately
time constant
31h cop.3o Specd observer - 040000 0 | 0aHz ule Dvwing | Immedi-
gain operation | ately
32n cop3p | Speed observer - 108000 | 1000 | 0.1% | Ule = Dving  Immedic
inertia correction operation | ately
Speed observer Durin Immedi
33h  |C02.32 |speed feedback - 0-16000 0 Hz ule 'g
operation | ately
cutoff frequency
Frequency Durin, Immedi
39h  |C02.38 |for vibration - 10-20000 | 1000 | 0.1Hz | Ul6 'g
. operation | ately
suppression 1
Inertia correction Durin Immedi
3Ah C0239 |for vibration - 10-8000 | 1000  0.1% | Ule "€ ¢
. operation | ately
suppression 1
Low-pass filter
4 Duri I di-
3Bh C023A Comecton - -9999-9999 | 0 0.0Hz 116 .08 |immed
for vibration operation | ately
suppression 1
Correction of
high-| filter 1 Duri I i-
3Ch  co23 | Ehpass hler - 99999999 0 | 0.1Hz 116 Dving | Immedi
for vibration sup- operation | ately
pression 1
Frequency of
high- filter 2 Duri T di-
3Dh Co2.3C || EPass er - 10-50000 | 20000| 0.1Hz | Ul - ne | immedt
for vibration sup- operation | ately
pression 1




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
Ratio of
ti Duri I di-
3Eh  Co23p |Sompensation ; 020000 | 0 | 0.1% | Ule | -unne  mmedt
1 for vibration operation | ately
suppression 1
Ratio of
ti Duri I i-
3Fh Co23E Compensation ; 020000 0 | 01% ule Dwing |lmmedi
2 for vibration operation | ately
suppression 1
Frequency Durin Immedi
41h C02.40 |for vibration - 10-20000 | 1000 | 0.1Hz | U16 'g
. operation | ately
suppression 2
Inertia correction Durin Immedi
42h  C02.41 for vibration - 10-8000 1000 | 0.1% | Ul6 'g
. operation | ately
suppression 2
Low-pass filter
ti Duri I i-
43n  Co2.42 SOTTECHOn - 99999999 0 | 0aHz | 116 = Dwing  Immedi
for vibration operation | ately
suppression 2
Correction of
high-| filter 1 Duri I di-
44h |Co2.43 | [ERCPASS Ter ; 299999999 0 | 0.Hz @ Il6 | --rme  mmed
for vibration sup- operation | ately
pression 2
Frequency of
high-| filter 2 Duri I i-
4sh  |Co2.44 Migh-pass filter ; 10-50000 | 20000 0.1Hz Ule Dwing  Immedi
for vibration sup- operation | ately
pression 2
Ratio of
46h 0245 COmpensation ; 020000 0 | 01% | Ul Duwing [mmedi-
1 for vibration operation | ately
suppression 2
Ratio of
ti Duri I di-
47h |Co2.46 SOMmPEmSAtion ; 020000 | 0 | 0.1% | Ul | uring  mmedt
2 for vibration operation | ately
suppression 2
Frequency Durin Immedi
49h  C02.48 |for vibration - 10-20000 | 1000 | 0.1Hz | U16 'g
. operation | ately
suppression 3
Inertia correction Durin Immedi
4Ah |C02.49 for vibration - 10-8000 | 1000 | 0.1% | U16 'g
operation | ately

suppression 3
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| Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
Low-pass filter
ti Duri I di-
4Bh |C02.4A | SOTTECHOM ; 299999999 0 | 0.Hz @ Il6 | --rne  fmmed
for vibration operation | ately
suppression 3
Correction of
high-| filter 1 Duri 1 i-
4Ch |Co2.4p | ETPESSHECT - 99999999 0 | 0.1Hz 1 = Durng | fmmed
for vibration sup- operation | ately
pression 3
Frequency of
4Dh | Copac Mgh-pass filier2 ; 10-50000 | 20000 0.1Hz Ule ~Duing  Immedi-
for vibration sup- operation | ately
pression 3
Ratio of
ti During | Immedi-
4Eh Co24p SOTPenSation - 020000 0 | 01% | Ule .ne immed
1 for vibration operation | ately
suppression 3
Ratio of
4Fh |Cop4p SOMPensaton - 020000 0 | 01% | Ule During  Immedi
2 for vibration operation | ately
suppression 3
Di Duri I -
6lh  Cop.ep Disturbance - 040000 0 | 01Hz Ule Dving  Immedi
observer gain operation | ately
Disturbance
observer inertia During | Immedi-
62h 1 C02.61 . - 1-10000 1000 0.1% | Ule6 .
correction operation ately
coefficient
Disturbance Durin, Immedi
63h  |C02.62 |observer low-pass - 0-16000 0 Hz ule 'g
operation | ately
cutoff frequency
Disturbance
64h  Co263 OOV ; 0-2000 0 | 01% | ule During  Immedi-
compensation operation | ately
torque per-centage
Friction
@h Cones Compensation - 065535 0 . ulg | Duine  Immedi
switch and relevant operation | ately
setting
Friction Durin, Immedi
6Ah |C02.69 |compensation - 0-5000 20 0.1rpm | U16 o erati;gm atel
speed threshold P Y
Static fricti During | Immedi-
6Bh CO26A ~cmeton - 02000 0 | 01% Ul e fmmed
compensation operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
Forward friction Durin Immedi
ul -
6Ch | C02.6B |compensation of - 0-2000 0 0.1% | Ul6 'g
. operation | ately
coulomb friction
Reverse friction Durin Immedi
6Dh | C02.6C |compensation of - -2000-0 0 0.1% | 116 'g
. operation | ately
coulomb friction
Viscous friction Durin Immedi
6Eh  |C02.6D |torque for rated - 0-2000 0 0.1% | Ul6 'g
operation | ately
speed
Friction Durin; Immedi
6Fh  |C02.6E |compensation filter - 0-65535 0 0.0lms | Ul6 'g
. operation | ately
time
Friction
G Duri I i-
70h  |Co2.6F |Compensation ; 0-1000 10 | O.lpm Ule | During | Immed:
threshold for zero operation | ately
speed
8.4 Instruction Parameters (2003h/C03)
Param- . Value . Data| Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
0: Pulse reference
Positi fi 1: Internal positi I i-
0lh |Co3.00 |Position reference nternal position 02 0 ) U6 Atstop mmedi
selection planning ately
2: Step amount
N tor of 1 Duri I di-
03h C03.02 | meraloroteroup ; 1-%1) | 131072 - |y Cunne |lmmed
electronic gear ratio operation | ately
Denominator of Duri Immedi
10, 1-
05h | C03.04 |group 1 electronic - 1-(27-1) | 10000 - u32 N ‘g
. operation | ately
gear ratio
N tor of 2 Duri I i-
07h | C03.06 | - eratorotsroup - 1-2%1) | 131072 . y3 During |Immedi
electronic gear ratio operation | ately
Denominator of During | Immedi
09h | C03.08 | group 2 electronic - 1-(27-1) | 10000 - u32 8
. operation | ately
gear ratio
0: Switch after
0Ch | C03.0B Ge-ar ratio positioning is 0-1 0 ) Ul6 Durir?g Immedi-
switchover mode completed operation | ately
1: Switch immediately
0Dh | C03.0C Step amount ) -9999- 50 UI?.lt m 16 Durlr?g Immedi-
reference value 9999 application operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
OEh |Co30p Step amount speed ; 01500 | 1000 = pm Ul Dwing Immedi-
reference operation | ately
0: DO output when the
loop position deviation
is less than the threshold
1: DO output when the
loop position deviation
is less than the threshold
and the filtered position
reference is 0
2. DO output when
the loop position
deviation is less than
the threshold and
the filtered position
reference is 0 and the
output is kept active for
. at least the time set by .
11h | co3.10 Position reached €03.14 0-5 1 - UI6| Atstop Immfd"
eriteria 3: DO output when the ately
actual position deviation
is less than the threshold
4: DO output when the
actual position deviation
is less than the decision
threshold and the filtered
position reference is 0
5. DO output when the
actual position deviation
is less than the threshold,
and the filtered position
reference is 0 and the
output is kept active for
at least the time set by
C03.14
12h coaq Mhresholdof - 065535 @5 UMt |y During | Immedi-
positioning near application operation | ately
13h |Co312 Position reached ) 0-65535 7 Ur?jt ir-1 Uls Durir?g Immedi-
threshold application operation | ately
14h o313 Position reached - 0-65535 0 ms | UI6 Atswop | Tmmedi-
filter time ately
1sh 03,14 Position reached ; 0-65535 0 ms | UI6 Atswop | Tmmedi-
holding time ately
17h lcosis Posit?on deviat‘ion 0: Inact.ive 0-1 0 ) U6 Atstop Immedi-
clearing selection 1: DI trigger ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
0: Internal digital
reference
1: AL
2:Al2
2h C03.20 Speeq reference 3: Intem'al speed 0-5 0 ) U6 Atstop Immedi-
selection planning ately
4: ATl — internal speed
planning
5: AI2 — internal speed
planning
-8000- During | Immedi-
22h 21 £t - 1 11
C03 Speed reference 2000 00 rpm 6 operation | ately
23h  C03.22 | Acceleration rate ; 0-65535 10 ms |y During lmmedi-
operation | ately
25h | C03.24 Deceleration rate - 0-65535 10 ms | yzpp Duing | Immedi-
operation | ately
0: Internal limit
27h(C03.26 Speed limit selection| - L ermal limit 0-3 0 - U6 Atstop mmedi-
2: All ately
3:AI2
28h | C03.27 [ntemal positive ; 0-8000 6000  pm  Ule Dwing Immedi-
speed limit operation | ately
20h | C03.28 Intema-l nfegatlve _ 0-8000 6000 rpm Ul6 Durlr?g Immedi-
speed limit operation | ately
2Ah Q0329 EXtemal forward ; 0-8000 | 6000 = rpm | Ule During | Immedi-
speed limit operation | ately
2Bh | 0324 Xtermal negative ; 0-8000 6000  rpm  Ulg Dvwing Immedi-
speed limit operation | ately
2ch | co32p Specdreach ; 0-8000 | 1000 = mpm | ule During | Immedi-
threshold operation | ately
Speed . .
Di 1 di-
2Dh | C03.2C |synchronization - 0-1000 10 rpm ule6 L;ntr;gn mrtn;e !
threshold operatio alely
Speed rotati Duri I di-
2Eh 032D |DPecd rotation ; 0-1000 20 pm  Ule| e mmedt
threshold operation | ately
Z d output Duri 1 di-
2Fh  Co3.2E ~SrO SPeccoulpu ; 51000 10 pm  Ule| e mmedt
threshold operation | ately
Z 1 Duri 1 di-
30h  C03.2F |ZST0 €AMP ; 0-1000 10 pm | Ule| —orme | immed
threshold operation | ately
F d DI j Duri 1 di-
3th o330 orvardbliog ; 0-8000 100 pm  Ule| e mmedt
speed operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
R DI j Duri 1 i-
32h 0331 | CVerselIos ; 0-8000 | 100 pm Ul Duwing | lmmedi
speed operation | ately
3hC0332 Zero—speed output' ) 0-200 10 rpm Ul6 Durlr?g Immedi-
judgment hysteresis operation | ately
d DO filt Duri 1 di-
3ah | C03.33 Speed DO filter - 0-1000 | 100 | 0.1ms Ule .ne mmed
setting operation | ately
Speed S-curve 0: Disabled Immedi-
35h |C03.34 enable 1: Enabled 0-1 0 - Ul6 | At stop ately
Increasing
acceleration of speed Immedi-
36h |C03.35 - 0-1000 500 0.1% Ul6 | Atstop
S-curve acceler- ately
ation segment
Increasing
37h | 0336 deceleration of speed ; 0-1000 | 500 | 01% | UI6 Atsop | mmedi
S-curve acceler- ately
ation segment
Decreasing
38h | Co3.37 Acccleration of ; 0-1000 | 500 | 01% | Ul6 Atsop | mmedi
speed S-curve decel- ately
eration segment
Decreasing
deceleration of I di-
30n |Co3.38 Ceceeratono ; 0-1000 | 500 | 0.1% UI6| Atstop | ¢!
speed S-curve decel- ately
eration segment
0: Internal digital setting .
4lh o340 Torauereference 0-2 0 - UI6| Atstop | Immedi-
selection 2 A ately
-4000- Duri I i-
42h |C03.41 Torque reference ; 000 0 0.1% | 116 During  [mmedi
4000 operation | ately
0: Internal limit
T limit 1: External limit I i-
43h|C03.42  orduetmit xemat fimt 0-3 0 - U6 Atstop | mmed
selection 2: All ately
3:AI2
Int 1 iti Duri 1 i-
44h €343 | oA Postive - 04000 3000  0.1% ule Dwing Immedi
torque limit operation | ately
I 1 i Duri 1 i-
45h (0344 MiCTMA negaLivE - 04000 3000 | 0.1% | ule During Immedi
torque limit operation | ately
External f¢ d Duri I di-
46h €345 omaonvar - 04000 3000 | 0.1% | Ule _one mmed
torque limit operation | ately
Ext 1 Duri 1 di-
4Th C0346 - ormareverse - 0-4000 | 3000 & 0.1% Ule .n& mmed
torque limit operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time

Positi d limit Duri I di-

48h | C03.47 |, OStHve speec limi ; 0-8000 | 3000 = rpm | Ule irng | mmed
in torque mode operation | ately

. limi Duri I -

49h  C03.48 Negatlve speed limit B 0-8000 | 3000 rpm Ul6 um?g mmedi
in torque mode operation | ately

4Ah |C03.49 Reference value for ) 0-4000 0 01% |ule Durir?g Immedi-
torque reach operation | ately

Valid value fc Duri I di-

4Bh |C03.44 ¢ VEUCToOr ; 0-4000 200 | 0.1% Ule . ne mmed
torque reached operation | ately

Invalid value f¢ Duri I i-

4Ch |C03.4p mvalid value for - 04000 100 | 0.1% | ule During Immedi
torque reached operation | ately

NOTICE

® For details about parameters above, refer to section 8.24.3 "Group C03".
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8.5 1/0 Parameters (2004h/C04)

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

0lh

C04.00

DII function
selection

R A A i S vl

10
11

[
—_

35:
36:
37:

No definition

S-ON

Fault reset

Gain switchover

Emergency stop

Home switch

Forward overtravel

Reverse overtravel

Mode 1

Mode 2

: Positive jog

: Negative jog

: Segment selection 1

: Segment selection 2

: Segment selection 3

: Segment selection 4

: Position reference
direction

: Velocity reference
direction

: Torque reference
direction

: Position planning trigger

: Position planning pause

: Position capture inhibit

: Position capture release

: Position deviation clear

: Position reference inhibit

: Referencing start enable

: Velocity reference mode

: Zero clamp

: External velocity limit

: External torque limit

: Electronic gear ratio
switchover

: Position capture enable

: Position step amount

enable

Hand wheel enable

Hand wheel ratio 1

Hand wheel ratio 2

0-37

uleé

At stop

Immedi-
ately

02h

C04.01

DI logic selection

0: NO
1:NC

ule

During
operation

Immedi-
ately

254




Parameter List |

Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

During | Immedi-

03h |C04.02 DII filter time - 0-65535 | 150 | 0.0lms | Ul6 .
operation | ately

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

12: Segment selection 1

R AR A o T

13: Segment selection 2

14: Segment selection 3

15: Segment selection 4

16: Position reference
direction

17: Velocity reference

R direction X

05h  Co4.04 DR2TunCtion e o que reference 0-37 7 - U6 Atstop | mmedi-

selection Lo ately
direction

19: Position planning trigger

20: Position planning pause

: Position capture inhibit

o

22: Position capture release

23: Position deviation clear

24: Position reference inhibit

25: Referencing start enable

26: Velocity reference mode

27: Zero clamp

28: External velocity limit

29: External torque limit

32: Electronic gear ratio
switchover

33: Position capture enable

3

&

: Position step amount
enable

35: Hand wheel enable

36: Hand wheel ratio 1

37: Hand wheel ratio 2

0:NO During | Immedi-
06h  C04.05 DI2 logic selection 0-1 0 - | ule | Punme | immed
1:NC operation | ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

07h

C04.06

DI2 filter time

0-65535

150

0.01ms

ule

During
operation

Immedi-
ately

09h

C04.08

DI3 function
selection

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

: Segment selection 1

R AR A T

: Segment selection 2

: Segment selection 3

: Segment selection 4

: Position reference
direction

: Velocity reference
direction

: Torque reference
direction

5]

: Position capture inhibit

: Zero clamp

: External velocity limit

: External torque limit

: Electronic gear ratio
switchover

33:

3

Position capture enable
: Position step amount

&

enable
35:
36:
37:

Hand wheel enable
Hand wheel ratio 1
Hand wheel ratio 2

: Position planning trigger
: Position planning pause

: Position capture release
: Position deviation clear
: Position reference inhibit
: Referencing start enable
: Velocity reference mode

0-37

24

ule

At stop

Immedi-
ately

0Ah

C04.09

DI3 logic selection

0: NO
1:NC

ule

During
operation

Immedi-
ately
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Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

During | Immedi-

0Bh |C04.0A DIS3 filter time - 0-65535 | 150 | 0.0lms | Ul6 .
operation | ately

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

12: Segment selection 1

R AR A T

13: Segment selection 2

14: Segment selection 3

15: Segment selection 4

16: Position reference
direction

17: Velocity reference

R direction X

O0Dh  Co40c DM function o o e reference 0-37 2 - U6 Atstop | mmedi-

selection Lo ately
direction

19: Position planning trigger

20: Position planning pause

: Position capture inhibit

5]

22: Position capture release

23: Position deviation clear

24: Position reference inhibit

25: Referencing start enable

26: Velocity reference mode

27: Zero clamp

28: External velocity limit

29: External torque limit

32: Electronic gear ratio
switchover

33: Position capture enable

3

&

: Position step amount
enable

35: Hand wheel enable

36: Hand wheel ratio 1

37: Hand wheel ratio 2

0:NO During | Immedi-
OEh  C04.0D DI4 logic selection 0-1 0 - | ule | Punme | immed
1:NC operation | ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

O0Fh

C04.0E

DI4 filter time

0-65535

150

0.01ms

ule

During
operation

Immedi-
ately

11h

C04.10

DIS function
selection

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

: Segment selection 1

R AR A T

: Segment selection 2

: Segment selection 3

: Segment selection 4

: Position reference
direction

: Velocity reference
direction

: Torque reference
direction

5]

: Position capture inhibit

: Zero clamp

: External velocity limit

: External torque limit

: Electronic gear ratio
switchover

33:

3

Position capture enable
: Position step amount

&

enable
35:
36:
37:

Hand wheel enable
Hand wheel ratio 1
Hand wheel ratio 2

: Position planning trigger
: Position planning pause

: Position capture release
: Position deviation clear
: Position reference inhibit
: Referencing start enable
: Velocity reference mode

0-37

ule

At stop

Immedi-
ately

12h

C04.11

DIS5 logic selection

0: NO
1:NC

ule

During
operation

Immedi-
ately
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Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

During | Immedi-

13h  |C04.12 DIS5 filter time - 0-65535 | 150 | 0.0lms | Ul6 .
operation | ately

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

12: Segment selection 1

R AR A T

13: Segment selection 2

14: Segment selection 3

15: Segment selection 4

16: Position reference
direction

17: Velocity reference

R direction X

Ish  Coa1g DI6TunCtion o rque reference 0-37 0 - U6 Atstop | mmedi-

selection Lo ately
direction

19: Position planning trigger

20: Position planning pause

: Position capture inhibit

5]

22: Position capture release

23: Position deviation clear

24: Position reference inhibit

25: Referencing start enable

26: Velocity reference mode

27: Zero clamp

28: External velocity limit

29: External torque limit

32: Electronic gear ratio
switchover

33: Position capture enable

3

&

: Position step amount
enable

35: Hand wheel enable

36: Hand wheel ratio 1

37: Hand wheel ratio 2

0:NO During | Immedi-
16h |CO4.15 DI6 logic selection 0-1 0 - | ule | Punme | immed
1:NC operation | ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

17h

C04.16

DIG6 filter time

0-65535

150

0.01ms

ule

During
operation

Immedi-
ately

19h

C04.18

DI7 function
selection

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

: Segment selection 1

R AR A T

: Segment selection 2

: Segment selection 3

: Segment selection 4

: Position reference
direction

: Velocity reference
direction

: Torque reference
direction

5]

: Position capture inhibit

: Zero clamp

: External velocity limit

: External torque limit

: Electronic gear ratio
switchover

33:

3

Position capture enable
: Position step amount

&

enable
35:
36:
37:

Hand wheel enable
Hand wheel ratio 1
Hand wheel ratio 2

: Position planning trigger
: Position planning pause

: Position capture release
: Position deviation clear
: Position reference inhibit
: Referencing start enable
: Velocity reference mode

0-37

33

ule

At stop

Immedi-
ately

1Ah

C04.19

DI7 logic selection

0: NO
1:NC

ule

During
operation

Immedi-
ately
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Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

During | Immedi-

IBh |C04.1A DI7 filter time - 0-65535 | 150 | 0.0lms | Ul6 .
operation | ately

No definition
S-ON

Fault reset

Gain switchover
Emergency stop
Home switch
Forward overtravel
Reverse overtravel
Mode 1

Mode 2

10: Positive jog

11: Negative jog

12: Segment selection 1

R AR A T

13: Segment selection 2

14: Segment selection 3

15: Segment selection 4

16: Position reference
direction

17: Velocity reference

R direction X

IDh  Coaqc DI function o rque reference 0-37 5 - U6 Atstop | mmedi-

selection Lo ately
direction

19: Position planning trigger

20: Position planning pause

: Position capture inhibit

5]

22: Position capture release

23: Position deviation clear

24: Position reference inhibit

25: Referencing start enable

26: Velocity reference mode

27: Zero clamp

28: External velocity limit

29: External torque limit

32: Electronic gear ratio
switchover

33: Position capture enable

3

&

: Position step amount
enable

35: Hand wheel enable

36: Hand wheel ratio 1

37: Hand wheel ratio 2

0:NO During | Immedi-
IEh |CO4.ID DI8 logic selection 0-1 0 - | ule | Punme | immed
1:NC operation | ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

1Fh

C04.1E

DI filter time

0-65535

150

0.01ms

ule

During
operation

Immedi-
ately

31h

C04.30

DOI1 function
selection

VRXINL RN O

10

1

12:

13
14

15:

16
17
18

19:

No definition

Servo ready

Motor rotation

Brake

Fault

Alarm

Servo operation

Position reach

Positioning near

Referencing completion

: Position capture
completion

: Position comparison

output

Zero velocity signal

: Velocity limit

: Velocity reach

Velocity synchronization

: Torque limit

: Torque reached

: EMD output

Angle auto-tuning

completion

0-20

uUle

At stop

Immedi-
ately

32h

C04.31

DO logic
selection

NO

:NC

0-1

Ule

During
operation

Immedi-
ately

33h

C04.32

DO2 function
selection

VoI hwd=o

10

11

12:

13

14:

15
16
17
18
19

No definition

Servo ready

Motor rotation

Brake

Fault

Alarm

Servo operation

Position reach

Positioning near

Referencing completion

: Position capture
completion

: Position comparison

output

Zero velocity signal

: Velocity limit

Velocity reach

: Velocity synchronization

: Torque limit

: Torque reached

: EMD output

: Angle auto-tuning
completion

0-20

ule

At stop

Immedi-
ately
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Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time

DO2 logic
selection

4

NO 0-1 0 ) Uls During | Immedi-

34h |C04.33
:NC operation | ately

—_

No definition
Servo ready
Motor rotation
Brake
Fault
Alarm
Servo operation
Position reach
Positioning near
Referencing completion
. 10: Position capture
35h o434 DO3 function completion 0-20 3 - | Ul6 | Atstop
selection L .
11: Position comparison
output
12: Zero velocity signal
13: Velocity limit
14: Velocity reach
15: Velocity synchronization
16: Torque limit
17: Torque reached
18: EMD output
19: Angle auto-tuning
completion

VLRI RN O

Immedi-
ately

DO3 logic
selection

4

Duri Immedi-
NO 0-1 0 . ule | e !

36h | C04.35
:NC operation | ately

—_

No definition
Servo ready
Motor rotation
Brake
Fault
Alarm
Servo operation
Position reach
Positioning near
Referencing completion
. 10: Position capture
37 Cos3e DO function completion 0-20 4 - | U16 | Atstop
selection . .
11: Position comparison
output
12: Zero velocity signal
13: Velocity limit
14: Velocity reach
15: Velocity synchronization
16: Torque limit
17: Torque reached
18: EMD output
19: Angle auto-tuning
completion

N o 4

Immedi-

ately
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Param- . Value ., | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
: . Duri Immedi-
38 Cos37 DO logic 0:NO 0-1 0 - v e '
selection 1: NC operation | ately
0: No definition
1: Servo ready
2: Motor rotation
3: Brake
4: Fault
5: Alarm
6: Servo operation
7: Position reach
8: Positioning near
9: Referencing completion
. 10: Position capture .
D t Immedi-
39n o4y |DO3 function completion 020 9 - UI6  Atstop
selection . . ately
11: Position comparison
output
12: Zero velocity signal
13: Velocity limit
14: Velocity reach
15: Velocity synchronization
16: Torque limit
17: Torque reached
18: EMD output
19: Angle auto-tuning
completion
3ARLC04.39 DOs l‘oglc 0:NO 0-1 0 ) Ul6 DurnA1g Immedi-
selection 1:NC operation | ately
41h |C04.40 AIl offset - S000- 1,y pe  During Immedic
5000 operation | ately
42h  C0441 |All dead zone - 0-50000 0 | 0imv Ule During  Immedi
operation | ately
43h C0442 All zero drift - 000y e During | Immedi-
5000 operation | ately
44h 0443 ATl median filter | 0: Inactive 01 1 . Ul6 Dum'lg Immedi-
enable 1: Enabled operation | ately
4sh | Co4.44 AITTow-pass - 0-65535 50 | 0.0lms Ule ~During  Immedi
filter time operation | ately
Bit00: Current-type Al
Al function disconnection detection Immedi
ash - Codds | ;a‘;on switch 0-65535| 0 - | Ul6  Atstop at;
e 0: Disabled Y
1: Open
4Ah |Co4d9 AI2 median filter | 0: Inac-tlve 01 . ) Ul6 Dungg Immedi-
enable 1: Active operation | ately




Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
Al2 low- Duri 1 di-
4Bh | C044a | P12 low-pass } 0-65535 50 |0.0lms Ule | _-ro& mmedt
filter time operation | ately
Speed value . .
D 1 -
4Ch  C04.4B corresponding to ; 020000 3000 pm | Ule Dwing | lmmedi
operation | ately
analog 10 V
Torque value . .
D 1 di-
4Dh |C044C corresponding to ; 0-8000 | 1000 | 0.1% | Ule . rne |immed
operation | ately
analog 10 V
Speed value . .
D 1 di-
4Eh  |C044D corresponding to ; 0-20000 3000 | rpm | Ule orne jimmedt
operation | ately
analog 20 mA
Torque value . .
D 1 di-
4Fh  |CO44E corresponding to ; 0-8000 | 1000 | 0.1% | Ule . rne |immed
operation | ately
analog 20 mA
0: Speed feedback
1: Speed reference
2: Torque reference
3: Position deviation
(reference unit)
4: Position deviation
(encoder unit)
5: Position reference speed . .
AO1 mod D I di-
51h  |C04.50 ) :in(; ¢ 6: Positioning completed 0-16 0 - ule urrltrilgn mltn;e !
selectio 7. Speed feedforward Operatio ey
8: AIl sampling value
9: AI2 sampling value
10: Torque feedforward
11: Bus voltage
12: End of position
reference output
16: Voltage test
o |coasi AOL1 offset ) -9999- 0 mV 116 Durl{lg Immedi-
voltage 9999 operation | ately
K - Duri 1 i-
53h |C04.52 AOI ratio - 9999- 1 100 o1 | e | Dwing  Immedi
9999 operation | ately
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8.6 Stop Mode (2005h/C05)

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

01h

C05.00

Stop mode at
S-ON Off

-4: Ramp to stop (C05.08),
keeping the DB state
-3: Stop at zero speed,
keeping the DB state
-2: Ramp to stop (C05.0A),
keeping the DB state
-1: DB stop, keeping the DB
state
0: Coast to stop, keeping the
de-energized state
: Ramp to stop (C05.0A),
keeping the de-energized
state
: Stop at zero speed, keeping
the de-energized state

—_

—_

[

116

At stop

Immedi-
ately

02h

C05.01

Quick stop mode

=4

: Coast to stop, keeping the

de-energized state
: Ramp to stop (C05.0A),

keeping the de-energized

state
: Ramp to stop (C05.08),
keeping the de-energized

]

state
: Stop at emergency stop

[

torque, keeping the de-
energized state
4: Stop at zero speed, keeping

the de-energized state
: Ramp to stop (C05.0A),

keeping the locked

W

position
: Ramp to stop (C05.08),
keeping the locked

=)

position

3

: Stop at emergency stop
torque, keeping the

locked position

0-7

uleé

At stop

Immedi-
ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

03h

C05.02

Stop mode at
overtravel

0: Coast to stop, keeping
de-energized status

1: Stop at zero speed, keeping
position lock status

2: Stop at zero speed, keeping
de-energized status

3: Ramp to stop as defined
by C05.08, keeping de-
energized status

4: Ramp to stop as defined
by C05.08, keeping
position lock status

5: Dynamic braking stop,
keeping de-energized status

6: Dynamic braking stop,
keeping dynamic braking
status

7: Not responding to
overtravel

0-7

ule

At stop

Immedi-
ately

04h

C05.03

Stop mode at
No. 1 fault

0: Coast to stop, keeping
de-energized status

1: Dynamic braking stop,
keeping de-energized status

2: Dynamic braking stop,
keeping dynamic braking
status

0-2

ule

At stop

Immedi-
ately

05h

C05.04

Stop mode at No.
2 fault

-5: Stop at zero speed,
keeping the DB state
-4: Stop at emergency stop
torque, keeping the DB
state
-3: Ramp to stop (C05.08),
keeping the DB state
-2: Ramp to stop (C05.0A),
keeping the DB state
-1: DB stop, keeping the DB
state
0: Coast to stop, keeping the
de-energized state
1: Ramp to stop (C05.0A),
keeping the de-energized
state
2: Ramp to stop (C05.08),
keeping the de-energized
state
3: Stop at emergency stop
torque, keeping the de-
energized state

116

At stop

Immedi-
ately
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| Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
t d Duri 1 di-
08h C05.07 SloPspee ; 51000 10 | pm | Ule | o rne | immed
threshold operation | ately
Deceleration
- Duri 1 i-
09h  C05.08 | time for ramp to ; 0 0 ms | Uz During | Immedi
. 3600000 operation | ately
quick stop
Deceleration
0- Duri Immedi-
0Bh  C05.0A | time for ramp to ; 100 ms | U3 orme immed
3600000 operation | ately
slow stop
Limit for stop at Durin Immedi
0Dh |C05.0C | emergency-stop - 5-3000 | 1000 | 0.1% | Ul6 ‘g
operation | ately
torque
Delay from
1 cos.1o | Drakeclose - 065535 | 100 ms Ul Dvwing  Immedi-
to motor de- operation | ately
energized
hreshol Duri 1 i-
12h cos.qp | Speed threshold ; 103000 30 | mpm | ule During | Immedi
at brake closing operation | ately
Maximum
waiting time During | Immedi-
13h 05.12 - 0-65535 100 16
¢ with S-ON off at ms | U operation | ately
brake closing
Delay from
brake on t I di-
14h Cos5.13 | raxeonto ; 0-65535 100 | ms | U6 Atstop | oot
command ately
received
Ish Cos.14 | Cnereizing delay ; 0-65535| 20 | ms U6 Atsop mmedi
of DB relay ately
8.7 Protection Parameters (2006h/C06)
Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type | tion Mode | Time
Threshold of n . . .
0-(2- t D I -
0lh  C06.00 excessive local - @7 | 33767 | Unitin |y, | During | Immedi
.. L 1) application operation ately
position deviation
Threshold
f i I di-
03h €602 O SXEeSIVE . 0-4000 | 4000 | kHz | U6 Atstop e
position reference ately
frequency
Threshold of Duri I di-
04h  C06.03 | OO . 0-9000 = 0 pm | Ulg _ons  mmedt
excessive speed operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type | tion Mode | Time
05h  |C06.04 InputPhase loss | 0: Et}abled 0-1 0 ) Ul6  Atstop Immedi-
detection 1: Disabled ately
R i : Non- i I i-
06h  C06.05 &?tentlve at power |0: Non re'tentlve 0-1 0 ) Ul6 | Atstop mmedi
failure 1: Retentive ately
07h o606 STO function . 0-1 0 ; Ul6 | Atstop | Tmmedi-
shielding ately
0: Inactive
Mechanical limit Duri I di-
osh 06,07 ' PHEIE1: Enabled 0-2 0 - ute | HRE m’tnf '
positio 2: Enabled after homing operatio ey
27 Unit i Duri Immedi-
09h  |C06.08 |Mechanical PL ; ‘ Py Mg, Dunne fimmedt
27-1) application operation | ately
3 iti Duri I .
0Bh  C06.0A Mechanical NL . o oy | Unitin 5, During | Immedi
27-1) application operation | ately
Three-phase 220 V . .
: D 1 I -
O0Eh  C06.0D to two-phase alarm - DisaPled 0-1 0 ; Ul6 | Atsop | mmedi
. 1: Enabled ately
switch
TO handli : Faul -
OFh  CopoE OO handling —0: Fault 0-1 1 ; Ul6 | Atstop | OPORTC
method 1: State power-on
Drive overload .
. Immedi-
ITh  |C06.10 protection - 0-3500 | 1150 0.1% Ul6 | Atstop atel
threshold Y
Motor overload .
. Immedi-
12 |C06.11 | protection - 0-3500 1150 0.1% Ul6 | Atstop atel
threshold Y
Motor locked-rotor | 0: Inactive Immedi-
13h 12 -1 1 - 1 At st
3 €06 detection 1: Enabled 0 16 stop ately
Motor locked-rot: I di-
14h  C06.13 - oLor ockecrotor - 03000 | 200  ms  UI6  Atsop oo
detection time ately
Motor locked-rot: Duri I di-
15h |C06.14 | ororiocked-rotor . 0-1000 10 pm | Ulg oms  mmedt
detection speed operation | ately
16h  CO6.1S Outqu phase loss | 0: Inactive 0-1 0 B Ul6 | Atstop Immedi-
detection 1: Enabled ately
0: Inactive Immedi-
17h .16 | PT li -1 - 1 At st
7 C06.16 C enabling I Enabled 0 0 ule stop ately
Moty load I di-
18h C06.17 |V Oror Overiox . 0200 100 % U6 Atsop | et
current coefficient ately
IGBT over-
19h  Co6.18 | ‘cmperature . 0-200 | 135 °c | UI6 | Atstop | PR
protection power-on
threshold
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Parameter List

Param- . Value . Data | Modifica- | Effective

Index eter Name Options Range Default Unit Type | tion Mode | Time
Discharge conduit

-t t U -
1Ah 0619 OVertemperature . 0200 | 115 °C U6 | Atstop PO
protection power-on
threshold
Encoder over-

IBh  C06.1A | ‘CmPerature . 0200 80 °C | Ul6 | Atstop | PORTE
protection power-on
threshold
Encoder multi- 0: Inactive Immedi

ICh |C06.1B turn overflow ) 0-1 1 - Ul6 | Atstop

. 1: Enabled ately
protection
Drive high . .
D I di-
IDh C06.1C temperature - 0-1200 900 | 0.1°C | Ule . nme | immed
. operation | ately
warning thresh-old
Output phase I Duri I di-

IEh  C06.1p \Purphaseoss - 02000 0 0ltimes Ule oone immed
detection threshold operation | ately

2hC06.20 Protection from 0: Inactive 0-1 | ) Ul6 | Atstop Immedi-
out of control 1: Enabled ately
Torque threshold Durin Immedi

22h  |C06.21 for protection from - 1-4000 | 2000 0.1% ule ‘g

operation | ately
out of control
Speed threshold Durin Immedi
23h  |C06.22 | for protection from - 1-1000 50 rpm ule ‘g
operation | ately
out of control
Speed filter time Durin Immedi
24h  |C06.23 | for protection from - 1-1000 20 0.1ms ule ‘g
operation | ately
out of control
Detection time for Durin Immedi
25h  |C06.24 |protection from - 10-1000 30 ms ule .g
operation ately
out of control
Motor Durin; Immedi
26h  |C06.25 | overtemperature - 0-1 0 - ule 'g
. operation ately
protection enable
Motor

27h Cogag | OVeremperature - 02000 1100 | 0.°C | ule Dvwing  Immedi-
protection operation ately
threshold
STO 24V Unon re

28h  |C06.27 | disconnection filter - 1-5 4 ms Ul6 | Atstop P

power-on

time




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type | tion Mode | Time
Servo OFF Durin; Immedi
29h  |C06.28 |delay after STO - 0-25 20 ms ule v ‘g
. operation | ately
triggered
SizeCDE Unon re
2Ah |C06.29 electromagnetic - 0-1 0 - Ul6 | Atstop P
. power-on
shorting
STO PWM buff I di-
2Ch  C06.2B v buter - 0-2 0 - U6 | Atstop | med
detection method ately

NOTICE

® For details about parameters above, refer to section 8.24.4 "Group C06".

8.8 Auto-tuning Parameters (2007h/C07)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode | Time
Offline inertia auto- I di-
0lh | C07.00 |~ memertiaauto . 0785 | 769 - U6 Atstop | Tmed
tuning mode setting ately
Offline inertia auto- I di-
02h | Co7.01 | nemertaauto . 50-1000 500  rpm  Ul6 | Atstop ¢!
tuning speed reference ately
Acceleration/
Deceleration time fi I di-
03h | Co7.02 | cceieration time for . 0-65535 | 100 ms | U6 Atstop | e
offline inertia auto- ately
tuning
04h | 07,03 Ofine inertia auto- - 111500 | 150 | 0.1% | Ul6 | Atstop | mmedi-
tuning target torque ately
Offline inertia auto- 10- 1 di-
05h | C07.04 |- neinertia auto . 200 | 0.0Ir U6 | Atstop | e
tuning revolutions 65535 ately
0: Disabled
1: Slow inertia
N change . .
0oh  Co7.08 |Oniineinertiaauto- ) o oninertia | 0-3 0 . ule | During | Immedi-
tuning mode setting operation | ately
change
3: Quick inertia
change
Online inertia auto- Duri Immed;
0Ah | C07.09 |tuning parameter - 0-65535 19 - Ul Cunne | mmeds
. operation | ately
setting




| Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode | Time
Online inertia auto-
tuni d feedback U -
0Bh | C07.0A nnespeediecdbac . 0-400 100  0.0Ims UI6 Atstop | PO’
over-lapping filter power-on
time
Online inertia
to-tuning t -
0Ch | Co7.0B AWortuming torque. . 0-400 | 400 | 0.0lms Ul6 Atstop | OPO"™®
feedback over-lapping power-on
filter time
Low-speed area
20h | Co7.0g |threshold in friction . 10200 | 100 | tpm | UI6  Atstop | Mmedi-
identification ately
reference
Number of target
locities in fricti 1 di-
2Ah | Co7.9 | ‘SOcties nfnction - 1050 | 40 - U6 Atstop | MMed
identification ately
reference
Maximum speed in .
s . . Immedi-
2Bh | C07.2A friction identification - 100-500 | 500 rpm | Ul6 | Atstop atel
reference Y
Number of velocities
in low- . I -
2Ch | Co7. M10W-speed modein - 1025 20 - UI6 Atstop | Immedi
friction identification ately
reference
Acceleration/
Deceleration time i I di-
2Dh | Co7.2C | _cceeration imein . 10-1000 | 120 | ms  UL6 | Atstop | et
friction identifi-cation ately
reference
Constant-velocity
2Eh | Co7.2p OPerAtiontimein - 10-1000 120 ms | U6 | Atstop | mmedi
friction identi-fication ately
reference
Stop time in friction Immedi
2Fh | C07.2E identification - 10-1000 = 120 ms Ul6 | Atstop atel
reference Y
Completion flag i
fngp e.lon ‘ag H.l 50- Immedi-
30h | CO7.2F |friction identification - 200 0.01r | Ul6 | Atstop
20000 ately
reference
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8.9 Communication Parameters (200Ah/C0A)

Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode | Time
Modbus Immedi
0lh | COA.00 communication - 1-255 1 - Ul6 | Atstop el
station number ey
1: 2400bps
2: 4800bps
Modbus 3:9600bps
L Upon re-
02h  |COA.01 communication 4: 19200bps 1-7 7 - Ul6 | Atstop con
baud rate 5: 38400bps powero
6: 57600bps
7: 115200bps
0: No parity, 1 stop bit
Modbus ; gj;p?ity’ 11 Z:Zp ll;:tt Upon re
03h |COA.02 communication  ven party, [stopbit -, ¢ 0 - U16 | Atstop | P
3: No parity, 2 stop bits power-on
format . .
4: Odd parity, 2 stop bits
5: Even parity, 2 stop bits
Modbus .
L Immedi-
04h |COA.03 |communication - 1-1000 1 ms Ul6 | Atstop atel
response time Y
Modbus
: No st I i-
06h  COA0S communication O o storage 0-1 1 - UI6 | Atstop | mmedi
. : Storage ately
storage selection
0: Low 16 bits before
high 16 bit: I di-
07h | COA.06 Modbus data format o1 © 0-1 0 - UI6 Atstop | et
1: High 16 bits before ately
low 16 bits
Commissioning
ftw: 1 di-
09h |CoA0s POV - 1255 1 - U6 Atstop | Tmed
communication ately
station ID
0: 1200bps
1: 2400bps
Commissioning 2: 4800bps
software 3: 9600bps Upon re-
Ah A. - - 1 A
0 C0A.09 communication 4:19200bps 0-7 ! 16 tstop power-on
baud rate 5:38400bps
6: 57600bps
7: 115200bps
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Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
0: No parity, 1 stop bit
Commissioning 1: Odd parity, 1 stop bit
ftw: 2:E ity, 1 stop bit -
0Bh COA.0A >OVAE ven parity, L stop bit | ¢ 0 - U6 Atstop | OPOnTe
communication 3: No parity, 2 stop bits power-on
format 4: Odd parity, 2 stop bits
5: Even parity, 2 stop bits
Commissioning
ftw. 1 i-
0Ch CoA.0B SOV ; 11000 | 1 ms | Ul6  Atsop | mmedi
communication ately
response time
Commissioning
ftw. : No st I i-
0Eh | CoA0D O™V 0: No storage 0-1 1 - U6 Atstop | mmedi
communication 1: Storage ately
storage
0: Low 16 bits before
Commissioning high 16 bits Immedi-
OFh 0A.OE 0-1 0 - 16 | Atst
¢ software data format| 1: High 16 bits before v stop ately
low 16 bits
. . Upon re-
13h  |COA.12 |USB display switch - 0-1 1 - Ul6 | Atstop
power-on

NOTICE

® For details about parameters above, refer to section 8.24.5 "Group COA".

8.10 Setting of Position Comparison (200Dh/C0D)

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
o0lh  1COD.00 Position c?mparison 0: Disabled 01 0 ) Ul6 Durir?g Immedi-
output switch 1: Enabled operation | ately
0: 24bit
1: 23bit
2: 22bit
03h  1COD.02 Positio.n comparison |3: 21b%t 07 1 . Ul6 Durir?g Immedi-
resolution 4: 20bit operation | ately
5: 19bit
6: 18bit
7: 17bit




Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
0: Individual absolute
comparison mode
1: Cyclic incremental
04h | COD.03 Position comparison C(.)mparisor} mode 03 0 ) Ul6 Durir?g Immedi-
mode 2: Fixed cyclic operation | ately
incremental mode
3: Cyclic absolute
comparison mode
.. . . Upon re-
Posit Di
06h  COD.0s | CoMon comparison ; 51200 10 | 0dms | U6 """ | power-
output width operation
on
Bit00: Channel 1
polarity
0: Negative polarity
1: Positive polarity
Bit01: Channel 2
polarity
: Negati lari
Position comparison (1) P(fsgié:i:/‘:ze 1i’)(l)aerlir'r1 ; Durin; Upon re-
07h  COD.06 parison < PO 065535 15 - | ute "8 | power-
output port polarity |Bit02: Channel 3 operation on
polarity
0: Negative polarity
1: Positive polarity
Bit03: Channel 4
polarity
0: Negative polarity
1: Positive polarity
tart point of Duri 1 i-
08h Copoy Startpointof ; 1-40 1 . uje Duing | lmmedi
position comparison operation | ately
0%h | COD.08 Ené ;')omt of ' ) 1-40 I . Ul6 Dum'lg Immedi-
position comparison operation | ately
Position comparison Immedi-
0Ah |CO0D.09 - 0-1024 0 - Ul16 | Read only
status ately
Real-time position 1 .
27 I di-
0Bh | COD.OA of position - N 0 - 132 Readonly o
. 27-1) ately
comparison
23 i i-
0Dh |COD.OC ZerF‘ 'offset of ' ) 2 0 ) B2 Durlr?g Immedi
position comparison 27-1) operation ately
Compensation for Upon re-
OFh |COD.OE |position comparison - 0-10000 0 0.0lus | Ul6 | Atstop | power-
output de-lay on
Fi f Duri I di-
10 cop.op | ixednumbero - 1-65535 1 - ule unme fmmed
cycles operation | ately
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| Parameter List

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode  Time
12h  cop.qp Tumberofeyclesin ; 0-65535 0 - Ul6  Readonly mmedi-
certain mode ately
Start comparison . .
14h |COD.13 pointin lcf)op ; 1-40 1 .| ule During  Immedi-
absolute mode operation | ately
8.11 Position Comparison Parameters (200Eh/COE)
Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
olh  |COE.00 Setting of target . 2 0 ) 32 During | Immedi-
position 1 2%-1) operation | ately
Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point
Bit01: Output DO active
03h | COE.02 Attribute of target | signal if current position 0-65535 0 ) Ul6 During | Immedi-
position 1 changes from "more operation | ately
than" to "less than" the
comparison point
Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output
04h | COE.03 Setting of target ) 2% 0 . 32 During | Immedi-
position 2 2%-1) operation | ately
Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point
Bit01: Output DO active
06h | COE.05 Attribute of target | signal if current position 0-65535 0 ) Ule During | Immedi-
position 2 changes from "more operation | ately
than" to "less than" the
comparison point
Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output
o |coE.0s Setting of target ) 2 0 i . During | Immedi-
position 3 "1 operation | ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

09h

COE.08

Attribute of target
position 3

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

0Ah

COE.09

Setting of target
position 4

132

During
operation

Immedi-
ately

0Ch

COE.OB

Attribute of target
position 4

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

0Dh

COE.OC

Setting of target
position 5

132

During
operation

Immedi-
ately

OFh

COE.OE

Attribute of target
position 5

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Parameter List

Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

10h

COE.OF

Setting of target
position 6

132

During
operation

Immedi-
ately

12h

COE.11

Attribute of target
position 6

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

13h

COE.12

Setting of target
position 7

2
@"n

132

During
operation

Immedi-
ately

15h

COE.14

Attribute of target
position 7

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

16h

COE.15

Setting of target
position 8

23
@'

132

During
operation

Immedi-
ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

18h

COE.17

Attribute of target
position 8

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

19h

COE.18

Setting of target
position 9

132

During
operation

Immedi-
ately

1Bh

COE.1A

Attribute of target
position 9

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

1Ch

COE.1B

Setting of target
position 10

132

During
operation

Immedi-
ately

1Eh

COE.1D

Attribute of target
position 10

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Parameter List

Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

1Fh

COE.1E

Setting of target
position 11

132

During
operation

Immedi-
ately

21h

COE.20

Attribute of target
position 11

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

22h

COE.21

Setting of target
position 12

2
@"n

132

During
operation

Immedi-
ately

24h

COE.23

Attribute of target
position 12

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

COE.24

Setting of target
position 13

23
@'

132

During
operation

Immedi-
ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

27h

COE.26

Attribute of target
position 13

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

28h

COE.27

Setting of target
position 14

132

During
operation

Immedi-
ately

2Ah

COE.29

Attribute of target
position 14

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

2Bh

COE.2A

Setting of target
position 15

132

During
operation

Immedi-
ately

2Dh

COE.2C

Attribute of target
position 15

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Parameter List

Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

2Eh

COE.2D

Setting of target
position 16

132

During
operation

Immedi-
ately

30h

COE.2F

Attribute of target
position 16

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

31h

COE.30

Setting of target
position 17

2
@"n

132

During
operation

Immedi-
ately

33h

COE.32

Attribute of target
position 17

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

34h

COE.33

Setting of target
position 18

23
@'

132

During
operation

Immedi-
ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

36h

COE.35

Attribute of target
position 18

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

37h

COE.36

Setting of target
position 19

132

During
operation

Immedi-
ately

3%h

COE.38

Attribute of target
position 19

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

3Ah

COE.39

Setting of target
position 20

132

During
operation

Immedi-
ately

3Ch

COE.3B

Attribute of target
position 20

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

3Dh

COE.3C

Setting of target
position 21

132

During
operation

Immedi-
ately

3Fh

COE.3E

Attribute of target
position 21

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

40h

COE.3F

Setting of target
position 22

2
@"n

132

During
operation

Immedi-
ately

42h

COE .41

Attribute of target
position 22

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

43h

COE.42

Setting of target
position 23

23
@'

132

During
operation

Immedi-
ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

45h

COE.44

Attribute of target
position 23

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

46h

COE.45

Setting of target
position 24

132

During
operation

Immedi-
ately

48h

COE.47

Attribute of target
position 24

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

49h

COE.48

Setting of target
position 25

132

During
operation

Immedi-
ately

4Bh

COE.4A

Attribute of target
position 25

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

4Ch

COE.4B

Setting of target
position 26

132

During
operation

Immedi-
ately

4Eh

COE.4D

Attribute of target
position 26

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

4Fh

COE.4E

Setting of target
position 27

2
@"n

132

During
operation

Immedi-
ately

51h

COE.50

Attribute of target
position 27

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

52h

COE.51

Setting of target
position 28

23
@'

132

During
operation

Immedi-
ately




Parameter List

Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

54h

COE.53

Attribute of target
position 28

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

55h

COE.54

Setting of target
position 29

132

During
operation

Immedi-
ately

57h

COE.56

Attribute of target
position 29

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

58h

COE.57

Setting of target
position 30

132

During
operation

Immedi-
ately

5Ah

COE.59

Attribute of target
position 30

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

5Bh

COE.5A

Setting of target
position 31

132

During
operation

Immedi-
ately

5Dh

COE.5C

Attribute of target
position 31

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

5Eh

COE.5D

Setting of target
position 32

2
@"n

132

During
operation

Immedi-
ately

60h

COE.SF

Attribute of target
position 32

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

61h

COE.60

Setting of target
position 33

23
@'

132

During
operation

Immedi-
ately
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Index
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eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

63h

COE.62

Attribute of target
position 33

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

64h

COE.63

Setting of target
position 34

132

During
operation

Immedi-
ately

66h

COE.65

Attribute of target
position 34

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

67h

COE.66

Setting of target
position 35

132

During
operation

Immedi-
ately

69h

COE.68

Attribute of target
position 35

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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Index

Param-
eter

Name

Options

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

6Ah

COE.69

Setting of target
position 36

132

During
operation

Immedi-
ately

6Ch

COE.6B

Attribute of target
position 36

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

6Dh

COE.6C

Setting of target
position 37

2
@"n

132

During
operation

Immedi-
ately

6Fh

COE.6E

Attribute of target
position 37

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

Ule6

During
operation

Immedi-
ately

70h

COE.6F

Setting of target
position 38

23
@'

132

During
operation

Immedi-
ately
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Index

Param-
eter

Name

Options

Value
Range

Default

Unit

Data
Type

Modifica-
tion Mode

Effective
Time

72h

COE.71

Attribute of target
position 38

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately

73h

COE.72

Setting of target
position 39

132

During
operation

Immedi-
ately

75h

COE.74

Attribute of target
position 39

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule6

During
operation

Immedi-
ately

76h

COE.75

Setting of target
position 40

132

During
operation

Immedi-
ately

78h

COE.77

Attribute of target
position 40

Bit00: Output DO active
signal if current position
changes from "less
than" to "more than" the
comparison point

Bit01: Output DO active
signal if current position
changes from "more
than" to "less than" the
comparison point

Bit08: Channel 1 output
Bit09: Channel 2 output
Bit10: Channel 3 output
Bitl1: Channel 4 output

0-65535

ule

During
operation

Immedi-
ately
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8.12 Homing Touch Probe Parameters (2010h/C10)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default|  Unit Type tion Mode  Time
0: Inactive
1: Written through
icati Duri 1 di-
0lh |C10.00 |Homing cnable communication 0-3 0 - |ule | Durne immed
2: DI trigger operation | ately
3: Current position as
home
02h 001 HOmlflg method ) 235 0 ) 16 Dum"lg Immedi-
selection operation | ately
Duri I di-
03h C10.02 |Tnitial homing speed . 0-8000 100 rpm  Ule - mE | mmed
operation | ately
Duri I di-
04h  C10.03 |End homing speed R 03000 10 | mpm  Ule o mE mmedt
operation | ately
Homi lerati Duri I i-
05h  CloQ4 | omingaceeleration - 0-3600000 1000 ms | U3y Dvwing  Immedi
time operation | ately
Homi Duri I di-
07h Cl0.06 oMM - 03600000 1000~ ms  U32 ne immed
deceleration time operation | ately
Homing ti t Duri I di-
09h Cloog | omingtimeou : 0-2%-1) 60000 ms | U3z | ounne  immed
interval operation | ately
: Absolut iti I i-
0Bh  C10.0A Homing offset mode O A0sClute position 0-1 0 - U6 Atstop | mmedi
1: Relative position ately
och |C10.0B Homing offset ) —3:'— 0 UI'lit iI"l 32 Dun'r'lg Immedi-
distance 27-1) application operation | ately
Multi-turn absolute 3
I, -27- Upon re-
1Th  |C10.10 |position offset (low - SO 0 P 132 | Atstop on
32 bits) @D power-o
Multi-turn absolute 3
e : 27 Upon re-
13h  |C10.12 |position offset (high - 21 0 P 132 | Atstop ower-on
32 bits) @-n power-
Multi-turn Immedi
15h  |C10.14 revolutions data - 0-65535 0 Rev U16 |Read only
ately
offset
Multi- il 1 i-
I6h |Clo.1s | Multi-tum overflow . 0-1 0 - U16 | Read only "Mmmedi
flag ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default|  Unit Type tion Mode Time
0: Nearest
1: Always in forward
. direction
Reference running : Always in reverse Immedi
17h  |C10.16 | 'mode in rotation Fohway 0-4 0 - Ul6 | At stop
mod direction ately
ode 3: Always in current
direction
4: Not specified
Numerator of Immedi
19h |C10.18 |electronic gear ratio - 1-65535 1 - Ul6 | At stop atel
in rotation mode Y
Denominator of .
. . Immedi-
1Ah  |C10.19 |electronic gear ratio - 1-65535 1 - Ul6 | Atstop atel
in rotation mode Y
Upper limit of
hanical Lut I i-
IBh Cl0.1a Mmechanical absolute . 0-2%1) 0 P U2 Atstop | mmedi
position in ro-tation ately
mode (low 32 bits)
Upper limit of
IDh cl0.1c Mechanical absolute . 0-2%1)| 0 P U2 | Atstop | Mmedi-
position in ro-tation ately
mode (high 32 bits)
- . o .. _
IFh |C10.1E Single-turn homing ) 2 0 Ur'nt 11'1 132 Atstop Upon re
absolute value offset 27-1 application power-on
Prob t 0: Inacti U -
21h  |Clo.20 - OPCcapire nactive 0-1 0 . Ul | Atstop | POMTe
enable 1: Enabled power-on
Rel f 0: Do not rel -
mh c1021 elease of probe 0 not release 01 0 . U6 | Atstop Upon re
capture state 1. Release power-on
I . . -
2h Clo22 Probe capture offset ) 2 0 Ur'nt 11'1 32 Duru?g Immedi
distance 27-1) application operation | ately
Duri I di-
25h  C10.24 |Probe capture speed . 0-8000 100 = rpm | Ule - mE | mmed
operation | ately
Prob t Duri I di-
26h Cl025 | o0¢captre - 0-3600000 10 ms | Uy orne | immedt
acceleration time operation | ately
P Duri I i-
28h 1027 | Probecapture - 0-3600000 10 ms Ul Dving  Immedi
deceleration time operation | ately
2Dh Clooc | Lrobe capture pin : 010200 200 | 00lus | Ul6 Atstop | PONTE
filter time power-on
Torque limit of . .
D I di-
31h  C10.30 |homing upon hit- . 0-3000 | 1000  0.1% | Ul6 -ne |immed
operation | ately

and-stop
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default|  Unit Type tion Mode Time
d for homi Duri I i-
3h clo3  Speed forhoming . 51000 | 10 | rpm  ule Dving  Immed:
upon hit-and-stop operation | ately
Number of times for During | Immedi
33h |C10.32  homing upon hit- - 5-65535 30 - ul6 " Ag
operation | ately
and-stop
Positioning threshold
. Upon re-
34h |C10.33 |equivalent upon - 0-50 5 rpm Ul6 | At stop
. power-on
homing completed
35h1C1034 Mode (?f homing 0: Devifitif)n not cleared 0-1 0 ) Uls Durir-1g Immedi-
upon hit-and-stop | 1: Deviation cleared operation | ately
8.13 Position planning (2011h/C11)
Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
0: Single operation
1. Cyclic operation
2: DI selection mode
Position planni 3. PP mod I di-
0lh Cll.0p | Ositionplanning cmode 0-5 0 . Ul6 | Atstop ¢
mode selection 4: Single continuous ately
operation
5: Cyclic continuous
mode
oh  cliol Position planning | 0: Absol'ute reference 01 0 ) U6 | Atstop Immedi-
reference type 1. Relative reference ately
Position planning .
0: Cache updat I di-
03h |CI11.02 |reference update ache update 0-1 0 - Ul6 | Atstop mmedt
1: Update now ately
mode
Position planni I di-
04h C11.03 |, luonplanmng : -6 | 1 . Ul6 | Atstop e
initial group number ately
Positi lanni I i-
05h |Cllo4 ~ ootonpaning . 1-16 1 - U6 | Atstop | mmedi
end group number ately
0: Continue running
Processing of the unfinished .
.. . Immedi-
06h |C11.05 position planning segment 0-1 0 - Ul6 | Atstop atel
remaining segments | 1: Restart running from Y
the first segment
0Th |C11.06 Qroup 1 planning ) —i}l— 10000 UI'lit ii'l 32 Durir'lg Immedi-
displacement 27-1) application operation | ately
G 1 planni Duri I di-
09h Cli.og |OrouPtplanning : 0-8000 | 100 pm | Ule o rne |immed
speed operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
0Bh |CILOA Group 1 planning ) 0-65535 10 ms U3 During | Immedi-
’ acceleration time operation | ately
0Dh  C11.0C Group 1 planning } 0-65535 10 ms U During | Immedi-
’ deceleration time operation | ately
OFh |Cl1.0E Group 1 planning ) 0-2%1) 10 ms U2 During | Immedi-
' waiting time operation | ately
Group 2 planning 2’ Unit in During | Immedi-
11h  |C11.10 - 10000 132
displacement 2%-1) application operation | ately
2 planni Duri I i-
13h cipyp Oroup2planning . 0-8000 | 100 pm Ul During | Immedi
speed operation | ately
1sh  |Cl1.14 Group 2 planning ) 0-65535 10 ms U2 During | Immedi-
' acceleration time operation | ately
17h lciiie Group 2 planning ) 0-65535 10 s U2 During | Immedi-
’ deceleration time operation | ately
19h  |C1118 Group 2 planning } 0-2%-1) 10 ms U3 During | Immedi-
’ waiting time operation | ately
2h 1120 Group 3 planning 2% 10000 Unit in 32 During | Immedi-
' displacement 2"-1) application operation | ately
Gi 3 planni Duri I di-
23h  Cligp |roupoplanming . 0-8000 | 100 pm | Ule o rne | immed
speed operation | ately
25h  Cl1p4 Oroup3planning . 0-65535 | 10 ms | yzp Duwing  Immedi-
’ acceleration time operation | ately
27h 1C11.26 Group 3 planning : 0-65535 10 ns U2 During | Immedi-
’ deceleration time operation | ately
0h Cl1.28 Group 3 planning ) 0-2™1) 10 ms U2 During | Immedi-
' waiting time operation |  ately
Group 4 planning 2 Unit in During | Immedi-
31h |C11.30 - 10000 132
displacement 2%-1) application operation | ately
4 planni Duri I i
33h ci1.3p | Oroup 4 planning . 0-8000 | 100 pm Ul During | Immed:
speed operation | ately
ish o Cl1.34 Group 4 planning ) 0-65535 10 ms U2 During | Immedi-
' acceleration time operation | ately
hCl136 Group 4 planning ) 0-65535 10 s U2 During | Immedi-
' deceleration time operation | ately
0n |C1138 Group 4 planning ) 0-2%-1) 10 ms U3 During | Immedi-
’ waiting time operation | ately
41h C11.40 Group 5 planning 2% 10000 Unit in 32 During | Immedi-
' displacement 2"-1) application operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
5 planni Duri I i-
43h  Cl14p | Oroup S planning . 0-8000 | 100 pm  Ule | During | Immedi
speed operation | ately
45h Cl1.44 Group 5 planning } 0-65535 10 ms U During | Immedi-
’ acceleration time operation | ately
47h  Cli4¢ Group S planning . 0-65535 | 10 ms |y During  Immedi-
' deceleration time operation | ately
49n  |C1148 Group 5 planning } 0-2"-1) 10 ms U2 During | Immedi-
’ waiting time operation | ately
Group 6 planning 2% Unit in During | Immedi-
51h 11.50 - 10000 132
¢ displacement 2%-1) application operation | ately
s3h clisy | Oroup 6planning . 0-8000 | 100 pm  Ule During | Immedi-
speed operation | ately
sshCl1.54 | Oroup 6 planning : 0-65535 | 10 ms |y Duwing | Immedi
’ acceleration time operation | ately
57 Cllse | Oroup 6 planning . 0-65535 | 10 ms  y3p Duing  Immedi-
’ deceleration time operation | ately
soh |C11.58 Group 6 planning } 0-2%1) | 10 ns U During | Immedi-
' waiting time operation | ately
Group 7 planning 2 Unit in During | Immedi-
61h |CI11.60 - 10000 132
displacement 2"-1) application operation | ately
7 planni Duri I di-
@3h  Cligy Oroup7planning R 0-8000 | 100 pm | Ule o rne |immed
speed operation | ately
65h  |C11.64 Group 7 planning : 0-65535 10 ns U2 During | Immedi-
’ acceleration time operation | ately
67h  Clige COroup7 planning . 0-65535 | 10 ms |y During  Immedi-
' deceleration time operation | ately
6h  |C11.68 Group 7 planning ) 0-2%1) 10 s U2 During | Immedi-
’ waiting time operation | ately
71 1C11.70 Group 8 planning 2% 10000 Unit in 32 During | Immedi-
' displacement 2%-1) application operation | ately
73h 72 Group 8 planning ) 0-8000 100 rpm Ul6 Dum'lg Immedi-
speed operation | ately
75h 1174 | Oroup 8 planning : 0-65535 | 10 ms | ysp Duing | Immedi-
' acceleration time operation | ately
77h  clige  Sroup 8 planning . 0-65535 | 10 ms  y3 Duing  [Immedi-
’ deceleration time operation | ately
7h C11.78 Group 8 planning : 0-2%-1) 10 ns U During | Immedi-
’ waiting time operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time

Group 9 planning 2% Unit in During | Immedi-

81h |C11.80 - 10000 132

displacement 2%-1) application operation | ately

g3h Cci1gp  Oroup o planning . 0-8000 | 100 pm  Ule During | Immedi-
speed operation | ately

gsh C11.g4 Oroup? planning R 0-65535 | 10 ms |y During  Immedi-
' acceleration time operation | ately

§7h |Cl1g6 Oroup?planning . 0-65535 | 10 ms | yzp Duing  Immedi-
’ deceleration time operation | ately

Qh  |C11.88 Group 9 planning : 0-2%-1) 10 ms U2 During | Immedi-
' waiting time operation | ately

9l |C11.90 Group 10 planning 2 10000 Unit in 32 During | Immedi-
' displacement %-1) application operation | ately

Gi 10 planni Duri I di-

93h Cl192 |roupiUplanning : 0-8000 | 100 pm | Ule o rne | immed
speed operation | ately

osh  |C11.94 Group 10 planning : 0-65535 10 ms U3 During | Immedi-
’ acceleration time operation | ately

9h  C11.96 Group 10 planning ) 0-65535 10 ms U2 During | Immedi-
’ deceleration time operation | ately

9oh  |C11.98 Group 10 planning ) 0-2%1) 10 ms U2 During | Immedi-
' waiting time operation | ately

Group 11 planning 2% Unit in During | Immedi-

Alh | CIL.AO - 10000 132

displacement 2%-1) application operation | ately

11 planni Duri I i-

A3h iz Oroup 1T planning : 0-8000 | 100 = rpm | Ule Duing  [mmedi
speed operation | ately

ASh |Cl1.A4 Group 11 planning ) 0-65535 10 ms U2 During | Immedi-
’ acceleration time operation | ately

ATh |ClLAG Group 11 planning } 0-65535 | 10 ms U2 During | Immedi-
’ deceleration time operation | ately

AOh Cl1.A8 Group 11 planning : 0-2%1) | 10 ms U2 During | Immedi-
’ waiting time operation | ately

Bih |C11.B0 Group 12 planning 2% 10000 Unit in 32 During | Immedi-
’ displacement 2%-1) application operation | ately

Gi 12 planni Duri I di-

B3h ClIB2 |rOuPopanning - 0-8000 | 100 pm | Ule o rne | immed
speed operation | ately

BSh |Cl1.B4 Group 12 planning : 0-65535 10 ms U3 During | Immedi-
’ acceleration time operation | ately

B7h  CILB6 Group 12 planning } 0-65535 10 ns U2 During | Immedi-
’ deceleration time operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
Boh |C11.B8 Group 12 planning ) 0-2%-1) 10 ms U3 During | Immedi-
’ waiting time operation | ately
Clh |ci1.co Group 13 planning 2% 10000 Unit in 32 During | Immedi-
’ displacement 2%-1) application operation | ately
Gi 13 planni Duri I di-
C3h clrcy |rOup S planning . 0-8000 | 100 pm | Ule _orme | immed
speed operation | ately
Csh o Cll.ca Group 13 planning ) 0-65535 10 ms U2 During | Immedi-
’ acceleration time operation | ately
CTh  CI1.C6 Group 13 planning : 0-65535 10 ms U2 During | Immedi-
’ deceleration time operation | ately
Coh |Cl1.C8 Group 13 planning ) 0-2™1) 10 ms U2 During | Immedi-
' waiting time operation | ately
Group 14 planning 2 Unit in During | Immedi-
Dlh |C11.DO - 10000 132
displacement 2%-1) application operation | ately
14 planni Duri I i-
D3h Cli.pp Oroup l4planning . 0-8000 | 100 pm  y3p During  Immedi
speed operation | ately
DSh |Cl11.D4 Group 14 planning ) 0-65535 10 ms U2 During | Immedi-
’ acceleration time operation | ately
D7 |Cl1D6 Group 14 planning ) 0-65535 10 ms U2 During | Immedi-
' deceleration time operation | ately
DOh |C1LDS Group 14 planning ) 0-2%-1) 10 ms U3 During | Immedi-
' waiting time operation | ately
Elh | Cl1.EO Group 15 planning 2% 10000 Unit in 32 During | Immedi-
' displacement 2%-1) application operation | ately
Gi 15 planni Duri I di-
E3h ClLE2 |roup o panning . 0-8000 | 100 pm | Ule o rme | immed
speed operation | ately
Esh |C11E4 Group 15 planning } 0-65535 10 ms U2 During | Immedi-
’ acceleration time operation | ately
E7h ICI1E6 Group 15 planning : 0-65535 10 ms U2 During | Immedi-
’ deceleration time operation | ately
E9h  |Cl1.ES Group 15 planning ) 0-2™1) 10 ms U2 During | Immedi-
' waiting time operation | ately
Group 16 planning 2 Unit in During | Immedi-
Flh |CI1.FO - 10000 132
displacement 2%-1) application operation | ately
16 planni Duri I i
F3h cripp  Oroup 16 planning . 0-8000 | 100 pm Ul During | Immed:
speed operation | ately
Fsh C11.F4 Group 16 planning } 0-65535 10 ns U2 During | Immedi-
’ acceleration time operation | ately
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Param- . Value . Data | Modifica- | Effective

Index eter Name Options Range Default Unit Type tion Mode  Time

F7h  Cllps Oroup 16 planning - 0-65535 | 10 ms  yspy Duing | Immedi-
deceleration time operation | ately

16 planni Duri I i-

Foh C1ipg | Oroup 16 planning . 0-21)| 10 ms | ysy Durng | [mmedi
waiting time operation | ately

8.14 Speed planning (2012h/C12)
Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
0: Single operation
olh  lci2.00 Speed planging 1. Cyclic operation 02 0 ) U6 | Atstop Immedi-
mode selection 2: DI selection ately
operation

Speed planni I di-

02h  Cl201 |DPeccpanning : -6 | 1 . U16 | Atstop o4
initial group number ately

d planni d I di-

03h Clo0p Speedplanning en . 1-16 1 - Ul6 | Atstop e
group number ately

Group 1 speed -8000- During | Immedi-

07h C12.06 reference . 8000 100 pm 116 operation | ately

09h Cl20g Oroup lrunning . 0-2™1) 10000 ms | U3z Duing |Immedi-
time operation | ately

O0Bh |C12.0A Qroup 1 acceleration } 0-65535 10 ms U2 Dunr‘lg Immedi-
time operation | ately

oDh Cla0c Croup I deceleration . 0-65535 | 10 ms | yzy | Duing | Immedi-
time operation | ately

Group 2 speed -8000- During | Immedi-

11h 12.1 - 11

¢ 0 reference 8000 300 Tpm 6 operation | ately

Gi 2 i Duri I di-

13n Cl2.qp |JFOUP-runnIng . 0-2™1) 10000| ms U3y Vg | immedt
time operation | ately

Ish Cla.14 Group2acceleration . 0-65535 | 10 ms | yzy | Duing | Immedi-
time operation | ately

17h |ci216 Qroup2decelerat10n ) 0-65535 | 10 ms U2 Durlr}g Immedi-
time operation | ately

Group 3 speed -8000- During | Immedi-

21h 12.2 - 1 11

1220 reference 8000 000 pm 6 operation | ately

Gi 3 i Duri I di-

23h  Cl22p | Droupsrunning . 0-2%1) 10000| ms U3y —Urine | immed
time operation | ately

25h |C12.24 QToup3acceleratlon ) 0-65535 10 ms U3 Duru?g Immedi-
time operation | ately
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Param- . Value . Data | Modifica- | Effective

Index eter Name Options Range Default Unit Type tion Mode  Time

hC12.26 C?roup3dece16rat10n ) 0-65535 10 ms U3 Duru?g Immedi-
time operation | ately

Group 4 speed -8000- During | Immedi-

b C12.30 reference . 8000 1500 P 116 operation | ately

Gi 4 i Duri I di-

3h cl232 | oroupfrunning . 0-2%1) 10000| ms U3y —Urng | immedt
time operation ately

35h Cla34 | Croupdacceleration : 0-65535 | 10 ms | yzy| Duing | Immedi-
time operation | ately

37h  cl236  Oroup deceleration . 0-65535 | 10 ms  ysy Duing | Immedi-
time operation | ately

Group 5 speed -8000- During | Immedi-

4lh | C12.40 reference . 8000 -1500 Tpm 116 operation | ately
Gi 5 i Duri I di-

43n  |Cl24p |OUP>TUnnINg . 0-2%1) 10000| ms U3y Vg | immedt
time operation | ately

4sh |Clo4g4 CroupSacceleration . 0-65535 | 10 ms | Uz Duing | Immedi-
time operation | ately

47h |C12.46 Qroup 5 deceleration ) 0-65535 | 10 ms U Dum'1g Immedi-
time operation |  ately

Group 6 speed -8000- During | Immedi-

51h  |C12.50 - -1000 116

reference 8000 pm operation | ately

Gi 6 i Duri I di-

S3h Clasp | orouporunning - 0-2%1) 10000| ms U3y —Urng | immedt
time operation | ately

ssh Cla.s4 | Oroup6acceleration . 0-65535 | 10 ms |y Duing | Immedi-
time operation | ately

lerati Duri I i-

S7h |C12.56 Qroup 6 deceleration ) 0-65535 10 ms U2 ur1r'1g mmedi
time operation | ately

Gi 7 d -8000- Duri I di-

61h  Cl2.60 | TOuP 7 spee . 500 | pm 116 | ome | immed
reference 8000 operation | ately

Gi 7 i Duri I di-

63h  (Clay | Jroup/running . 0-2%-1)| 10000 | ms | U3y -urne  immed
time operation | ately

lerati Duri I i-

65h Cloe4 |Oroup7acceleration . 0-65535 | 10 ms | y3p During | lmmedi
time operation | ately

67h  |Cl2.66 C'iroup7decelcratlon ) 0-65535 10 ms U2 Dum'lg Immedi-
time operation | ately

Gi 8 d -8000- Duri I di-

7th cl2.70 | TTOUP 8 sped . 2100 | pm | Il6 | orme jimmed
reference 8000 operation | ately

8 i Duri I di-

73h  Clagp | Croup 8 running . 0-2%-1)| 10000 | ms | U3y | -uring  lmmed
time operation | ately

7shCl2.74 Qroup 8 acceleration ) 0-65535 10 ms Un Durir?g Immedi-
time operation | ately




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
77h lc12.76 C?roudeeceleranon ) 0-65535 10 ms U3 Duru?g Immedi-
time operation | ately
Group 9 speed -8000- During | Immedi-

1h 12. - 100 11
8 C12.80 reference 8000 0 P 6 operation | ately
Gi 9 i Duri I di-
83h |Cla.gz | rouprrumning . 0-2%1) 10000| ms U3y —Urng | immedt
time operation ately
gsh 1284 Oroup?acceleration : 0-65535 | 10 ms | yzy| Duing | Immedi-
time operation | ately
§7h  |Clage | Oroup 9 deceleration . 0-65535 | 10 ms  ysy Duing | Immedi-
time operation | ately
Group 10 speed -8000- During | Immedi-

1h 12. - 11
? 1290 reference 8000 300 Tpm 6 operation | ately
Gi 10 i Duri I di-
93h Cl2.92 |Droup tUrunning . 0-2%1) 10000| ms U3y Vg | immedt
time operation | ately
osh 1294 Croup 10acceleration . 0-65535 | 10 ms | Uz Duing | Immedi-
time operation | ately
9h  |C12.96 (?vroup 10 deceleration ) 0-65535 10 ms U Dum'1g Immedi-
time operation | ately
Group 11 speed -8000- During | Immedi-

Alh |CI2.A0 - 1000 116
reference 8000 pm operation | ately
Gi 11 i Duri I di-
A3h Cl2.A2 |Jroup tirunning - 0-2%1) 10000| ms U3y —Urng | immedt
time operation | ately
Ash | Cl2.a4 Croup Il acceleration . 0-65535 | 10 ms |y Duing | Immedi-
time operation | ately
11 lerati Duri I i-
ATh [Cl2.Ag |Oroup I deceleration - 0-65535 | 10 ms | yzy During  Immedi
time operation | ately
Gi 12 d -8000- Duri I di-
Blh Cl2.B0 | OUP 1= spee . 1500 tpm 116 | e jmmed
reference 8000 operation | ately
Gi 12 i Duri I di-
B3h Cl2Bp | rOUPsrumning . 0-2%-1)| 10000 | ms | U3y -urne  immed
time operation | ately
12 lerati Duri I i-
Bsh Clop4 | OroUp 12acceleration - 0-65535 | 10 ms | uzy | During | lmmedi
time operation | ately
B7h |C12.B6 Qroup 12 deceleration ) 0-65535 10 ms U2 Dum'lg Immedi-
time operation | ately
Gi 13 d -8000- Duri I di-
Clh Cl2.co |roup o spee . 41500 tpm  I16 | onme jmmed
reference 8000 operation | ately
13 i Duri I di-
C3h Clacp Croup 13 ruming . 0-2%-1)| 10000 | ms | U3y | -uring  lmmed
time operation | ately
1 lerati Duri I i-
Csh |Cl2.c4 Qroup 3 acceleration ) 0-65535 10 ms Un um'lg mmedi
time operation | ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
C7h clace Group 13 deccleration - 0-65535 | 10 ms  yspy Duing | Immedi-
time operation | ately
Group 14 speed -8000- During | Immedi-
Dlh 12.D - -10 11
¢ 0 reference 8000 00 P 6 operation | ately
Gi 14 i Duri I di-
D3h Cl2.p2 | rOup 4 running . 0-2%1) 10000| ms U3y —Urng | immedt
time operation ately
Dsh  Clapg Croup 14acceleration : 0-65535 | 10 ms | yzy| Duing | Immedi-
time operation | ately
D7h  Clape Croup I deccleration - 0-65535 | 10 ms  ysy Duing | Immedi-
time operation | ately
Group 15 speed -8000- During | Immedi-
Elh 12.E - - 11
¢ 0 reference 8000 300 Tpm 6 operation | ately
Gi 15 i Duri I di-
E3h Cl2.E2 | Droupiorunning . 0-2%1) 10000| ms U3y Vg | immedt
time operation | ately
Esh  Clops  Oroup 1S acceleration . 0-65535 | 10 ms | Uz Duing | Immedi-
time operation | ately
1 lerati Duri I i-
E7h  Clapg  Oroup 13 deccleration - 0-65535 | 10 ms sy During  Immedi
time operation | ately
Group 16 speed -8000- During | Immedi-
Flh |CI2.FO - -100 116
reference 8000 pm operation | ately
Gi 16 i Duri I di-
F3h Cl2p2 | Orouptorunning - 0-2%1) 10000| ms U3y —Urng | immedt
time operation | ately
1 lerati Duri I i
FSh  Clopg Oroup 16 aceeleration - 0-65535 | 10 ms | ysp During | Immedi
time operation | ately
1 lerati Duri I i-
F7h Clope  Oroup 16 deceleration - 0-65535 | 10 ms | yzy During  Immedi
time operation | ately
8.15 Fully closed-loop (201Bh/C1B)
Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
0: Internal encoder
olh  |C1B.00 Encoder feedback | 1: ExFernjal encoder 02 0 ) U6 Atstop Immedi-
mode 2: Switching between ately
inner and outer loops
0: Normal count
¢ N I -
02h | CIB.OI Use mode o derCthI:l ' 01 0 ) U6 Atstop mmedi
external encoder 1: Count direction ately
reversed




Parameter List

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
Selection of
03h | CIB.O2 absolute value 0: Incremental mode 01 0 ) U6 Atstop Upon re-
mode of external | 1: Absolute mode power-on
encoder
Selection of
0: ABZ encoder Upon re-
04h 1B.0 fi k i -1 - 16 | Atst
¢ 3 eedback type o 1: BISS-C encoder 0 0 v stop power-on
external encoder
Number of
external encoder Ubon re
05h | CIB.04 | pulses for one - 0-2°'-1) | 10000 p 132 | Atstop OI:W on
revolution of p
motor
Maximum Immedi
09h |C1B.08 | deviation of mixed - 0-2°'-1) | 1000 P 132 | Atstop atef
control Y
Mixed control Durin Immedi
Il 1-
0Bh |CIB.0OA | deviation clearance - 0-100 1 - ule6 o eratifn atel
lap number setting P Y
First-order low-
filter ti I di-
och |cipop Passiitertime R 0-65535 0 0.lms | UI6 | Atstop | ¢!
of external and ately
internal deviations
Fully closed-loop B Immedi-
OFh |CIB.OE | external position - a1 0 P 132 |Read only
error 27-1) ately
Internal encoder 2% Immedi-
11h 1B.1 - P 132 R I
CIB.10 feedback value 2%-1) 0 3 cad only ately
External encod, -2 Immedi-
13h |ClB12 | ermaencoder - o 0 P 132 |Read only| ot
feedback value 27-1) ately
BI 2 I i-
IBh CIB.1a  DISS encoder - o 0 - 132 Readonly| ™M
feedback position 27-1) ately
BISS Immedi
IDh |CIB.IC | communication - 0-65535 0 - U16 |Read only atel
alarm index value Y
BISS
icati U -
IEh |CIB.ip | Sommumcation . 1648 | 29 - |Ul6| Atsiop | POTe
position feedback power-on
active bit
(S; 1l:efltllc(lnrlate 0: 1.6M Upon re
IFh  CIB.IE ! 1:2M 0-2 1 ; Ul6 | Atstop | P
setting for BISS 2 aM power-on
communication ’

303



304

Parameter List

8.16 Motor Parameters (2020h/R20)

Param- . Value . Data | Modifica- | Effective

Index eter Name Options Range Default Unit Type tion Mode  Time
U _

0lh | R20.00 | Motor model - 0465535 10000 - U6 | Atstop = o0'C
power-on

04h  R20.03 | Motor SN 1 - 065535 0 - UI6 Readonly I”:;f;h'
Immedi-

05h  |R20.04 | Motor SN 2 - 0-65535 0 - U16 |Read only ately
Immedi-

06h 'R20.05 | Motor SN 3 - 0-65535 0 - Ul6 Readonly 0
Immedi-

07h  R20.06 |Motor SN 4 - 0-65535 0 - UI6 Readonly 00
08h R20.07 | Motor SN 5 - 0-65535 0 - U16 | Read only I“::;fd“
y

0: 220V oo e

09h  |R20.08 | Rated motor voltage | 1: 380V 0-2 0 - Ul6 | Atstop P
power-on
2:48V

0Ah |R20.09 | Rated motor power - Q%1 40 00IkW | U2 | Atstop | PO
power-on

U _

0Ch |R20.0B | Rated motor current - 1-2%1)| 250 | 001A U32 Atsop Foo'¢
power-on

Encod: ft 1 di-

21h R2020 | cocersoltware . 0-65535 | 0 0.1 | UI6 Readonly T
version ately

23h  |R20.22 | Encoder type - 0-65535 0 - Ul16 |Read only Upon re-
power-on

26h R20ps | Cneoderinitial - 0-2%1)| 0 Unit | U32 Atsop | PN
position power-on

Encod luti Upon re-

2Bh R20.2A FICO Cr resolution _ 0-32 23 ) Ul6 At Stop pon re
bit power-on

Immedi-

41h  R20.40 | Motor SN 6 - 0-65535 0 - UI6 Readonly 00
I i-

42h |R2041  Motor SN 7 - 0-65535 | 0 - | UI6 Readonly “::;16:1
Immedi-

43h  R20.42 | Motor SN 8 - 0-65535 0 - Ul16 |Read only ately
Immedi-

44h  R20.43 | Motor SN 9 - 0-65535 0 - Ul6 Readonly 00
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8.17 Drive Parameters (2021h/R21)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode| Time
. Upon re-
0lh |R21.00 | Drive model - 0-65535 3 - Ul6 | Atstop
power-on
. Immedi-
0Dh |R21.0C |Drive voltage class - 0-2 0 - U16 |Read only ately
0Eh R21.0D | Rated drive power ; 1-2%1) | 40 | 0.01kW | U32 Readonly I“:t'::"
Rated output t 1 di-
10h  R2LOF | oecoutputcurren ; 1-2%-1) 280  001A  U32 |Readonly o
of drive ately
Maxi t 1 di-
12h  R2LIp | Vaximum outpu ; 1-2%1) 1010 | 0.01A  U32 Readonly '
current of drive ately
Int 1 bl I i-
14 Ro1q3 | mernal bleeder - 1465535 1 W UI6 Readonly mmedi
resistor power ately
Ish Ro1.4 | mernal bleeder : 1-65535 | 1 O | U6 Readonly Mmed-
resistor resistance ately
Minimum resistance .
Immedi-
16h |R21.15  of external bleeder - 0-65535 40 Q Ul16 |Read only atel
resistor Y
Scaling coefficient .
Immedi-
18h  |R21.17 | for bus voltage of the - 0-1500 | 1000 0.1% Ul6 | Atstop atel
control circuit Y
1oh  Rolig | DU voltagescaling - 500-1500 | 1000 0.1%  Ul6  Atstop | mmedi
coefficient ately
Dri d 1t: Uj -
1Ah (R21.19 | nVeundervoliage ; 0-10000 | 2000 | 0.1V | Ul6 Atstop | PonTC
threshold power-on
Dri 1t: -
1Bh R211A | Yeovervoltage ; 0-10000 | 4200 0.1V | UI6 | Atstop | PONT
threshold power-on
Dri 1 -
ICh Ra1.qp  Drivebleeder ; 0-10000 | 3800 0.1V UI6 Atstop | OPO"™®
threshold power-on
NTC t t I di-
41h  R21.40 temperature ; 0-120 | 96 °C UI6 Atswop | e
warning threshold ately

NOTICE

® For details about parameters above, refer to section 8.24.6 "Group R21".
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8.18 Motor Gain Parameters (2022h/R22)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default|  Unit Type tion Mode  Time
0: Standard mod U -
0lh  |R22.00 Current loop mode andard mode 0-1 0 - | UI6 | Atstop | PO"TC
1: Performance mode power-on
t 1 -
02h  Rgn  Currentloop response ; 04000 0 | 01% | UI6 Atstop | POMT®
level power-on
20h R2220 (MTPAfield- - 0-65535 | 256 - UI6 Atstop | mmedi-
weakening switch ately
Field-weakeni I di-
2h R2221 | CeTveakemng ; 500-2000 1000 0.1% | UL6| Atstop e
depth ately
23h Ry |icld-weakening ; 10-1000 | 100 = Hz | Ul6 Atswop | mmedi
proportional gain ately
Field-weakeni I i-
24h Rz |icld-weakening ; 0-8000 50 01% U6 Atstop e
integral gain ately
Cutoff frequency of d .
. Immedi-
25h  |R22.24 | axis current low-pass - 0-16000 0 Hz Ul6 | At stop
ately
filter
26h  R22ps |icld-weakeningd - 0-3000 | 1500 01% Ul6 Atstop | mmedi
axis current limit ately
I di-
20h  R22.28  Overmodulation ratio ; 900-1155 1155 | 0.1% | U16 Atstop “:::fy‘
Dead I di-
31k R2230 | oaerone - 02000 1000 0.1% | UI6 Atstop | o
compensation ately
8.19 Parameters of Control in Progress (2030h/F30)
Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default| Unit Type | tion Mode  Time
1k 13010 Inerti:? auto-tuning 0: Disabled 0-65535 0 ) Ul6 Durir-1g Immedi-
selection 1: Enabled operation ately
120 F30.11 InmalAangle auto-tuning | 0: Disabled 0-1 0 : Uls DuruTg Immedi-
selection 1: Enabled operation ately
1sh  |F30.14 Frlc':tlon forcc? auto- 0: Disabled 0-1 0 ) Ul6 Durlr'lg Immedi-
tuning selection 1: Enabled operation ately
0: Inacti I di-
22h  |F30.21 Al self-regulating enable nactive . 0-1 0 - Ul6 | Atstop mmedt
1: Al self-regulating ately
32h  F3031  VDII-16 functions - 065535 0 | - | ulg Duwine | lmmedi
operation ately
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331 F3032 |VDII7-32 functions - 0-65535 0 . ule During | Immedi-
operation ately
34h  F3033 |VDI33-48 functions - 0-65535 0 . ule During | Immedi-
operation ately
. During | Immedi-
35h  |F30.34 | VDI49-64 functions - 0-65535 0 - Ule .
operation ately
I di-
36h  |F30.35 | VDOI-16 functions - 0-65535 | 0 - | Ul6 Readonly “:::fy‘
I di-
370 |F30.36 | VDOI17-32 functions - 0-65535 | 0 - UI6 Read only n::(:yl
8.20 Reset Parameters (2031h/F31)
Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type tionMode Time
0lh  F31.00 | Fault reset 0: Inactive 0-1 0 - U6 Atstop | mmed-
1: Reset ately
02h  F31.01 Softwarcreset |- mactive 0-2 0 - U6 Atstop | mmedi-
1: Reset ately
0: Inactive
1: Restore default
03h  F31.02 'Pa'r?m'eter' settings of parameters 02 0 . Ul6 | Atstop Immedi-
initialization 2: Restore default ately
settings of the object
dictionary
0sh  F3104 | oultrecord 0: Inactive A 0-1 0 - U6 Atstop | mmedi-
initialization 1: Fault record clearing ately
0: Inactive
1: Read encoder
2: Write encoder .
Immedi-
11Th  |F31.10  Encoder data reset  3: Reset encoder fault 0-31 0 - Ul6 | Atstop atel
y
4

: Reset encoder fault

and multi-turn data

16: Operation failed

NOTICE

® For details about parameters above, refer to section 8.24.7 "Group F31".
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8.21 Running Monitoring Parameters (2040h/U40)

Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode Time
-9000- Immedi-
0lh  |U40.00 |Speed reference - 9000 0 rpm 116 |Read only ately
-9000- Immedi-
02h  |U40.01 |Speed feedback - 9000 0 rpm I16 |Read only ately
-4000- Immedi-
- 0,
03h  |U40.02 |Torque reference 4000 0 0.1% 116 |Read only ately
-4000- I di-
04h  U40.03  Torque feedback - 0 0.1% | 116 Readonly oo
4000 ately
Immedi-
05h  |U40.04 |DI status - 0-65535 0 - Ul6 |Read only ately
I i-
06h  U40.05 DO status - 0-65535| 0 - U16  Read only ':Zfdl
y
Immedi-
07h  |U40.06 |Bus voltage - 0-9000 0 0.1V U16 |Read only ately
. Immedi-
08h | U40.07 |Average load ratio - 0-4000 0 0.1% Ul6 Read only ately
I i-
09h |U40.08 |Electrical angle ; 0-36000| 0 0.01° | Ul6 Readonly ";Zf;h
I di-
0Ah  |U40.09 |Mechanical angle ; 0-36000| 0 0.01° | Ul6 Readonly "::;fy‘
-1200- I di-
0Bh  U40.0A |AIl input voltage ; oo | © 001V | 116 Read only n:t’;fyl
RMS value of ph: -9000- I di-
0Dh  |U40.0C value of pase ; 0 0.1A 116 Readonly| o
current 9000 ately
High- Al 27 I i-
OEh U40.0D | ‘Slaceuracy - o 0 | 000ImV | 132 Readonty ™™
input voltage 27-1) ately
10h  U400F  CurrentAlinput ; 040000 0 | 0.00ImA | UL6 Readonly mMed
current ately
Position deviati -2 Immedi-
1lh  [Udo.1p | omomdeviation - o 0 P 132 |Readonly oot
counter 27-1) ately
N f input 2 it i I i-
13h U401z | Tumber ofinpu - o 0 Unitin ) Read onty| M0
pulses 27-1) application ately
Absolute positi 27 Unit i Immedi-
15h  [U40.14 |/ 0SOuteposition ; s 0 TN 30 Readonly ot
reference 27-1) application ately
Absolute position 31 . .
-27- Unit I di-
17h  |U40.16 |feedback (reference - 31 0 r.u 1141 132 | Read only mmedt
27-1) application ately

unit)
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
Absolute position 2% Immedi-
19h U40.18 feedback (encoder unit) . %1 0 P 132 |Read only ately
Absolute position 2 Immedi-
1Bh | U40.1A feedback (encoder unit) . 2%-1) 0 P 132 | Read only ately
Encoder single-turn 2 Immedi-
1Dh | U40.1C data - @) 0 P 132 |Read only ately
IFh U401 Encoder multi-tum - 065535 0 Rev | UI6 Read only mmedF
position data ately
20h  |U40.1F | Encoder initial angle ; 0-36000 0 0.01°  UI6 Read only In;’t’;f;h'
Encoder multi-turn 2 Immedi-
21h  |U40.20 data (low 32 bits) - @1 0 P 132 | Read only ately
Encoder multi-turn 2 Immedi-
23h  |U40.22 data (high 32 bits) - @) 0 P 132 | Read only ately
Absolute position 3 .
25h  U40.24 feedback (encoder - (; i) 0 P 132 | Read only I“;Zfdl'
unit) (low 32 bits) Y
Absolute position 31 .
27h  |U40.26 |feedback (encoder - (;l ;) 0 P 132 |Read only In;r:;ledl-
unit) (high 32 bits) Y
Position feedback
in rotation mode 2 Unit in Immedi-
2%h - \U40.28 (reference unit) (low ) 2%-1) 0 application 132 |Read only ately
32 bits)
Position feedback
in rotation mode 2 Immedi-
2Bh  |U40.2A (encoder unit) (low - @) 0 P 132 |Read only ately
32 bits)
Position feedback
in rotation mode 2 Immedi-
2Dh |U40.2C (encoder unit) (high - @) 0 P 132 |Read only ately
32 bits)
30n  U4oop Online inertia auto- ; 0-120000 0 % Ul6 | Read only | Mmedi-
tuning value ately
-9000- o Immedi-
31h |U40.30 |IGBT temperature - 9000 0 0.1°C 116 |Read only ately
-9000- o Immedi-
32h  |U40.31 |Motor temperature - 9000 0 0.1°C 116 |Read only ately
-9000- o Immedi-
33h |U40.32 |Encoder temperature - 9000 0 0.1°C 116 |Read only ately
. -9000- o Immedi-
34h  |U40.33 | Ambient temperature - 9000 0 0.1°C 116 |Read only ately
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default Unit Type tion Mode  Time
3sh  U40.34 Offline inertia auto- ; 0-12000 0 % U6 Readonly mmedi-
tuning value ately
36h 4035 Controlcireuit - 0-9000 0 0.1V | UI6 Readonly ™med"
voltage ately
Instantaneous value 2 Immedi-
37h  |U40.36 in phase U current - @1 0 0.001A 132 | Read only ately
Instantaneous value 2 Immedi-
39h  |U40.38 in phase V current - @) 0 0.001A 132 |Read only ately
3Fh  Udosg | Driveaccumulated - 02000 | 0 0.1% | Ul6 Readonly mmed-
heat ately
40h  U40.3F | Motor accumulated - 02000 0 0.1% | Ul6 Readonly mmed-
heat ately
Bit00: Control circuit
error
Bit01: Main circuit
power input error
Bit02: Bus
. undervoltage Immedi-
43h  |U40.42 Drive NotRdy state Bit03: Soft start failure 0-255 0 - Ul6 |Read only ately
Bit04: Encoder
initialization not done
Bit05: Short-circuit
to ground failed
Bit06: Other
0: No reason
1: Servo not ready
2: No servo running
command
3: Overtravel disabled
4: Small torque limit
44h U4043 Motor running failure |5: Small position 0-65535 0 . U16 | Read only Immedi-
reason reference ately
6: Small speed
reference
7: Small torque
reference
8: Small speed limit
9: Others
sth u4g.s0 Eneoderinitial - 0-2%1) 0 Unit | U32 Readonty mmedi
position ately

NOTICE

® For details about parameters above, refer to section 8.24.8 "Group U40".




8.22 Status Monitoring Parameters (2041h/U41)
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Param- . Value . Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type tion Mode | Time
Immedi-
0lh  |U41.00 'MCU system status ; 0-65535 | 0 - Ul6 Readonly n;‘;fy'
02h |U41.01 'MCU fault state ; 0-65535 | 0 - | UI6 Readonly In;?;fyd"
Immedi-
03h | U41.02 |FPGA system status - 0-65535 0 - Ul6 | Read only ately
Immedi-
04h  |U41.03 |FPGA fault state ; 0-65535 | 0 - Ul6 Readonly n::;f’y'
Immedi-
05h  |U41.04 | Encoder system status - 0-65535 0 - Ul6 | Read only ately
Immedi-
06h |U41.05 Encoder fault state ; 0-65535 | 0 - | Ul6 Readonly “:::d‘
y
07h U4t Oroup number of ; 0-255 0 - Ul6 Readonly Mmedi-
abnormal parameter ately
Offset of the abnormal .
o Immedi-
08h  |U41.07 |parameter within the - 0-255 0 - Ul6 | Read only atel
parameter group Y
Position planni Immedi-
09h U4log | ootionplanmmg ; 0-16 0 - | UI6 Readonly| ¢
operation group number ately
Speed planni Immedi-
0Ah U419 “Peccplanmng ; 0-16 0 - | UI6 Readonly| Mt
operation group number ately
0: Servo not ready
1: S d i-
0Bh U41.0A |Servo Status ervo ready 0-3 0 - UI6 Readonly mmedi
2: Servo running ately
3: Servo fault
. Immedi-
0Ch |U41.0B |Servo running mode - 0-9 0 - Ul16 | Read only ately
Immedi-
0Dh |U41.0C |Servo running time ; 0-2%1) | 0 0.Is | U32 Readonly n::;fyd‘
11h  Us411o Communication - 0-65535 | 0 - Ul6 Readonly Mmedi-
encoder status bit ately
C icati Immedi-
12h U411 Commumeation ; 0-65535 | 0 - | UI6 Readonly| ¢
encoder fault bit ately

[o%)
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8.23 Version Parameters (2042h/U42)

Param- . Value .. | Data | Modifica- | Effective
Index eter Name Options Range Default | Unit Type | tion Mode Time
. Immedi-
0lh |U42.00 |ARM version - 0-65535 0 0.01 | Ul6 | Read only ately
02h  U42.01 |FPGA version ; 0-65535 0 | 001 | Ul6 Readonly I“:::;h'
. Immedi-
03h  |U42.02 Encoder version - 0-65535 0 0.01 | Ul6 | Read only ately
04h  U42.03 |ARM-based machine ; 0-65535 0 | 0.0l | Ul6 Readonly I“::;f;h'
05h  U42.04 |FPGA-based machine ; 0-65535 0 | 0.0l | Ul6 Readonly I“:::;h'
. Immedi-
06h  |U42.05 |Internal software version - 0-65535 0 0.01 | Ul6 | Read only ately
. Immedi-
07h  |U42.06 'Modbus version - 0-65535 0 0.01 | Ul6 | Read only ately
10h  |U42.0F |Test software version ; 0-65535 0 | 001 | UI6 Readonly I“;Zf;h'
. Immedi-
11Th  |U42.10 |Drive model - 0-65535 0 - Ul6 | Read only atel
y
Immedi-
12h  |U42.11 Motor model - 0-65535 0 - U16 | Read only atel
y
Immedi-
13h  |U42.12 |Encoder model - 0-65535 0 - Ul6 | Read only ately
P J§ it 1 I i-
l4h  U4p.13  Dower supply unit mode ; 0-65535 | 0 - UI6 Readonly mmedi
identification ately
I di-
15h  U42.14  Inverter model identification 1 ; 0-65535 | 0 - Ul6 Readonly “::;fyl
e Immedi-
16h  |U42.15 | Inverter model identification 2 - 0-65535 0 - Ul6 | Read only ately
. Immedi-
17h  |U42.16 |Servo version - 0-65535 0 - Ul6 | Read only ately
. Immedi-
18h  |U42.17 |Servo chip type - 0-65535 0 - Ul16 | Read only ately
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8.24 Description of Parameters

8.24.1 Group C00
C00.05: Stiffness level
® Defines the stiffness level of the servo system. The higher the stiffness level, the stronger the gains and the
quicker the response will be. But an excessively high stiffness level will cause vibration. The setpoint 0
indicates the lowest stiffness and 41 indicates the highest stiffness.
C€00.06: Load inertia ratio
® Defines the mechanical load inertia ratio relative to the motor moment of inertia.
® When C00.06 is set to 0, it indicates the motor carries no load; if it is set to 1.00, it indicates the
mechanical load inertia is the same as the motor moment of inertia.
® When the value of C00.06 is equal to the actual inertia ratio, the value of speed loop gain can represent the
maximum follow-up frequency of actual speed loop.
8.24.2 Group C01
C01.00: 1st position loop gain
® Defines the proportional gain of the position loop.
® This parameter determines the responsiveness of the position loop. A high setpoint shortens the positioning
time. Note that an excessively high setpoint may cause vibration.
® The Ist gain set includes C01.00, C01.01, C01.02, and C01.03.
C01.01: 1st speed loop gain
® Defines the speed loop proportional gain.
® This parameter determines the responsiveness of the speed loop. The higher the setpoint, the faster the
speed loop response is. Note that an excessively high setpoint may cause vibration.
® In the position control mode, the position loop gain must be increased together with the speed loop gain.
C01.02: 1st speed loop integral time
® Defines the speed loop integral time constant.
® The lower the setpoint, the better the integral action, and the quicker will the deviation value be close to 0.
® There is no integral action when C01.02 is set to 512.00 ms
C01.08: 2nd position loop gain
® Defines the 2nd gain of the position loop.
® The 2nd gain set includes C01.08, C01.09, C01.0A, and C01.0B.
® For details about gain switchover, see section 7.5 "Gain Switchover".

C01.0B: 2nd torque reference filter cutoff frequency

Defines the torque reference filter time constant.
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® Low-pass filtering of torque references helps to smoothen torque references and reduce vibration.

® Pay attention to the responsiveness during setting as an excessively high setpoint lowers down the

responsiveness.

® The servo drive offers two low-pass filters for torque references. By default, the st filter is used.

® Gain switchover can be used in the position or speed control mode. Once certain conditions
are satisfied, the servo drive can switch to filter 2.
_______________________________________________________________________|

CO01.11: Cutoff frequency of speed feedback low-pass filter

® Defines the cutoff frequency for first-order low-pass filtering on the speed feedback.
® The lower the setpoint, the weaker the speed feedback fluctuation, and the longer the feedback delay will be.

® Setting this parameter to 8000 Hz negates the filtering effect.

CO1.1

D

: Speed feedback overlapping average filter time constant

Defines the moving average filtering times for speed feedback.

The higher the setpoint, the weaker the speed feedback fluctuation, but the longer the feedback delay will be.

When C01.12 is set to a value higher than 0, C01.11 (Cutoff frequency of speed feedback low-pass filter)
is invalid.

CO01.13: Speed feedforward source

® Defines the source of the speed loop feedforward signal.

® In the position control mode, the speed feedforward control can improve the position reference

responsiveness.
Setpoint Speed Feedforward Remarks
Source

0 No feedforward -
The speed corresponding to the position reference (encoder unit)

! Internal reference is defined as the speed feedforward source.
Model tracking control can improve the responsiveness and
shorten the positioning time.

. It is only available in the position control mode.

2 Model tracking It must be used with C02.00. When C02.00 is set to 1, the speed
feedforward is sourced from the speed feedforward output of
model tracking.




C01.14: Speed feedforward percentage

® In the position control mode, speed feedforward is the value of C01.14 multiplied by the speed feedforward
signal, which is part of the speed reference. Increasing the setpoint improves the responsiveness to position

Parameter List

references and reduces the position deviation during operation at a constant speed.

® Set CO1.15 to a fixed value first, and then gradually increase the value of C01.14 from 0 to a certain
setpoint at which speed feedforward achieves the desired effect.

Adjust C01.15 and C01.14 repeatedly until a balanced setting is achieved.

For the speed feedforward function and speed feedforward signal selection, see C01.13 (Speed feedforward

source selection).

CO01.15: Speed feedforward filter cutoff frequency

® Defines the speed feedforward smoothing filter time.

C01.16: Torque feedforward source

® Defines whether to enable the internal torque feedforward function in a non-torque control mode.

® The torque feedforward function can improve the torque reference responsiveness and reduce the position

deviation during operation at constant acceleration/deceleration rate.

Setpoint Torque Feedforward Remarks
Source

0 No feedforward -
The torque feedforward signal source is the speed reference.
In the position control mode, the speed reference is output from the

1 Internal reference ..
position controller. In the speed control mode, the speed reference
is output from the user speed reference.
It must be used with C02.00. When C02.00 is set to 1, the torque

2 Model tracking feedforward is sourced from the torque feedforward output of
model tracking.
In CSP, 60B1h is used as the source of the external torque

5 Communication feedforward signal.
Bit 6 of 607Eh can specify the polarity of the torque feedforward
signal (60B1h).

® Torque feedforward parameters include C01.17 (Torque feedforward percentage) and C01.18 (Torque

feedforward cutoff frequency).

® In a non-torque control mode, the control block diagram of torque feedforward is as follows:

w2
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Torque feedforward

control
+
Speed reference | + Speed loop | * Current loop
——¢ Motor
B control control
Speed feedback
Speed detection Encoder

Figure 8-1 Torque feedforward control

C01.17: Torque feedforward percentage
® In control modes other than torque control, torque feedforward is the product of torque feedforward signal
multiplied by C01.17 and is part of the torque reference. Increasing the setpoint improves the responsiveness
to variable speed references and position references and reduces the position deviation during operation at
a constant speed.

CO01.18: Torque feedforward filter cutoff frequency

® Defines the filter time constant of torque feedforward.

CO01.1B: PDFF control coefficient

® Defines the control method of the speed loop.

® When the setpoint is 100.0, PI control (default control mode of the speed loop) is applied to the speed
loop, which features fast dynamic response.

® When the setpoint is 0.0, speed loop integral action is enhanced, which filters out low-frequency

interference but also slows down the dynamic response.

® CO01.1B can be used to keep a good responsiveness of the speed loop, with the anti-interference capacity in
low-frequency bands improved and the speed feedback overshoot not increased.

C01.30: Adaptive notch mode
Setpoint:

0: Adaptive notch not updated
1: One adaptive notch activated (3rd notch)
2: Two adaptive notches activated (3rd and 4th notches)
3: Adaptive notch cleared, values of the 3rd and 4th notches restored to default settings
4: Resonance point tested only, displayed in C01.31, C01.32, and C01.33
Description:

® Defines the operation mode of the adaptive notch.



C01.38: Gain switchover mode
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Gain Switchover

change rate

Setpoint Condition Remarks

0 f;(ed to the Ist gain The 1st gain set applies.

Gains are switched through bit 26 of 60FE.
Bit 26 signal inactive: 1st gain set

1 DI switchover Bit 26 signal active: 2nd gain set
If the bit 26 signal cannot be allocated to a DI terminal, the 1st gain set
applies.

Gains are switched through bit 26 of 60FE.
Bit 26 signal inactive: Ist gain set

) DI P-PI switchover Bit 26 signal active: 2nd gain set (The 2nd speed loop integral (CO1.0A) is
forced to be 512 ms.)

If the bit 26 signal cannot be allocated to a DI terminal, the 1st gain set
applies.

When the absolute value of the torque reference exceeds (threshold + loop
width, %) in the last 1st gain set, the drive switches to the 2nd gain set.

3 Torque reference When the absolute value of the torque reference is less than (threshold — loop
width, %) and this status lasts within the delay (C01.39) in the last 2nd gain
set, the drive returns to the 1st gain set.

When the absolute value of the speed reference exceeds (threshold + loop
width, rpm) in the last 1st gain set, the drive switches to the 2nd gain set.

4 Speed reference ‘When the absolute value of the speed reference is less than (threshold — loop
width, rpm) and this status lasts within the delay (C01.39) in the last 2nd gain
set, the drive returns to the 1st gain set.

It is valid only in the position control mode.
When the absolute value of the actual speed exceeds (threshold + loop width,
rpm) in the last Ist gain set, the drive switches to the 2nd gain set.

5 Speed feedback When the absolute value of the actual speed is less than (threshold — loop
width, rpm) and this status lasts within the delay (C01.39) in the last 2nd gain
set, the drive returns to the Ist gain set.

The Ist gain set applies when the drive is not in the position control mode.

It is valid only in non-speed control modes.

When the absolute value of the change rate in the speed reference exceeds

(threshold + loop width, 10 rpm/s) in the last 1st gain set, the drive switches
6 Speed reference to the 2nd gain set.

When the absolute value of the change rate in the speed reference is less
than (threshold — loop width, 10 rpm/s) and this status lasts within the delay
(C01.39) in the last 2nd gain set, the drive returns to the 1st gain set.

The 1st gain set applies in the speed control mode.
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~



| Parameter List

. Gain Switchover
Setpoint Condition Remarks

‘When the absolute value of the position deviation exceeds (threshold + loop
width, encoder unit) in the last 1st gain set, the drive switches to the 2nd gain
set.

7 Position deviation ‘When the absolute value of the position deviation is less than (threshold + loop
width, encoder unit) and this status lasts within the delay (C01.39) in the last
2nd gain set, the drive returns to the 1st gain set.

The 1st gain set applies when the drive is not in the position control mode.

It is valid only in the position control mode.

‘When the position reference is not 0 in the last 1st gain set, the drive switches
to the 2nd gain set.

When the position reference is 0 and this status lasts within the delay (C01.39)
in the last 2nd gain set, the drive returns to the 1st gain set.

The Ist gain set applies when the drive is not in the position control mode.

8 Position reference

C01.39: Gain switchover time

Defines the duration when the drive switches from the 2nd gain set to the 1st gain set.

CO01.3A: Gain switchover threshold

® Defines the gain switchover threshold.

® Gain switchover is affected by both the threshold and the loop width, as defined by C01.38. The unit of
gain switchover threshold varies with the switchover condition.

® Set CO01.3A to a value greater than or equal to C01.3B. If CO1.3A is set to a value less than C01.3B, the
servo drive sets C01.3A to the same value as C01.3B.

C01.3B: Gain switchover loop width

® Defines the gain switchover loop width.

® Gain switchover is affected by both the threshold and the loop width. The unit of gain switchover threshold
varies with the switchover condition.

® Set CO1.3A to a value greater than or equal to C01.3B. If CO1.3A is set to a value less than C01.3B, the
servo drive sets C01.3A to the same value as C01.3B.

C01.40: Frequency of the 1st notch

® Defines the center frequency of the notch, which is the mechanical resonance frequency.

® In the torque control mode, setting the notch frequency to 8000 Hz deactivates the notch function.

C01.41: Width level of the 1st notch

® Defines the width level of the notch. Use the default value in general cases.

® Width level is the ratio of the notch width to the notch center frequency.

C01.42: Depth level of the 1st notch
® Defines the depth level of the notch.

5%}
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The depth level of the notch is the ratio between the input to the output at the notch center frequency.

The higher the setpoint, the lower the notch depth and the weaker the mechanical resonance suppression
will be. Note that an excessively high setpoint may cause system instability.

® For the use of notch, see 7.14 "Vibration Suppression".

C01.45: Depth level of the 2nd notch

® Description of the 2nd notch parameters is the same as that of the 1st notch parameters.

® The Ist and 2nd notches can be set manually or configured as adaptive notches (C01.30 =
1 or 2). In this case, the parameters are automatically set by the drive, while the other three
notches can be set manually.
______________________________________________________________________________________________|

8.24.3 Group C03

C03.21: Speed reference

® It is the speed reference in the local speed mode, which is invalid in EtherCAT mode.

C03.22: Acceleration rate

® It is the acceleration ramp time of the speed reference in the local speed mode, which is invalid in
EtherCAT mode.

C03.24: Deceleration rate

® It is the deceleration ramp time of the speed reference in the local speed mode, which is invalid in
EtherCAT mode.

C03.27: Internal positive speed limit

® It is the PL of the speed reference in the local speed mode, which is invalid in EtherCAT mode.

C03.28: Internal negative speed limit
® [tis the NL of the speed reference in the local speed mode, which is invalid in EtherCAT mode.

C03.43: Internal positive torque limit

® [t is valid only in the local torque mode. For torque limit in EtherCAT mode, use 60EOh/60E 1h/6072h.
Use the torque limit with caution as an excessively low limit value may lead to insufficient motor torque
output.

® Ifthe setpoint exceeds the maximum torque of the servo motor and servo drive, the actual torque is limited
to the maximum torque of the servo motor and servo drive.

C03.44: Internal negative torque limit

® [t is valid only in the local torque mode. For torque limit in EtherCAT mode, use 60EOh/60E1h/6072h.
Use the torque limit with caution as an excessively low limit value may lead to insufficient motor torque
output.
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C03.47:

If the setpoint exceeds the maximum torque of the servo motor and servo drive, the actual torque is limited
to the maximum torque of the servo motor and servo drive.

Positive speed limit in torque mode

C03.48:

It is valid only in the local torque mode. Use 607F for the speed limit in the EtherCAT, CST, and PT
modes.

Negative speed limit in torque mode

C03.4B:

It is valid only in the local torque mode. Use 607F for the speed limit in the EtherCAT, CST, and PT

modes.

Invalid value for torque reached

The torque reached function is used to judge whether the actual torque reference reaches the range of the
valid value for torque reached. If yes, the servo drive outputs the corresponding flag (bit 10 of the status
word) to the host controller.

A: Actual torque reference (U40.02)

B: Base value for torque reach (C03.49)
C: Valid value for torque reach (C03.4A)
D: Invalid value for torque reach (C03.4B)
C and D are offsets on the basis of B.

The torque reach signal is activated only when the actual torque reference meets the condition: |A| > B + C.
Otherwise, the torque reach signal remains inactive.

The torque reach signal is deactivated only when the actual torque reference meets the condition: |A| <B + D.

Actual torque

Time
-(B+D)

(B+C)

Torque reached output
6041.bit10 OFF ON OFF ON OFF
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8.24.4 Group C06

C06.04:

Input phase loss detection

Servo drives support three-phase 380 V power supplies. When voltage fluctuation or phase loss occurs on the power

supply, power input phase loss protection will be triggered by the servo drive based on the setting of C06.04.

® (C06.04 = 0: The servo drive reports Er81.0 (Phase loss fault) when the servo drive is set to 3 kW.
® (06.04 = 1: The servo drive does not report Er81.0 (Phase loss fault) when the servo drive is set to 3 kW,
with deration of 80%.
C06.11: Motor overload protection threshold
® Determines the motor overload duration before Er41.0 (Motor overload) is reported.
® You can change the setpoint to advance or delay the time when overload protection is triggered based
on the motor temperature. The setpoint 50% indicates the time is cut by half; 150% indicates the time is
prolonged by 50%.
® Set this parameter based on the actual temperature of the motor.
C06.20: Protection from out of control
® Sets whether to enable the runaway protection function.
8.24.5 Group COA
C0A.09: Commissioning software communication baud rate
® Defines the communication rate between the servo drive and the host controller.
® The baud rate set in the servo drive must be the same as that in the host controller. Otherwise,

communication will fail.

COA.0A: Commissioning software communication format

Defines the data check mode between the servo drive and the host controller during communication.

The data format of the servo drive and the host controller must be the same; otherwise, the communication
fails.

8.24.6 Group R21

R21.00:

Drive model

Setpoint:
2: MD-730PS-020
3: MD-730PS-040
5: MD-730PS-075

Description:

Sets the SN of the servo drive. The following table lists the servo drive SNs.
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Setpoint Servo Drive SN Remarks
2 MD-730PS-020 The rated drive power is 0.2 kW. The main circuit inputs single-
phase 220 V.
3 MD-730PS-040 The rated drive power is 0.4 kW. The main circuit inputs single-
phase 220 V.
5 MD-730PS-075 The rated drive power is 0.75 kW. The main circuit inputs single-
phase 220 V.

If the voltage input to the main circuit of the servo drive does not comply with the preceding specifications,
a fault or damage occurs.

8.24.7 Group F31

F31.00: Fault reset

® Defines whether to enable fault reset.

Setpoint Function Remarks

0 No operation -

‘When a No.1 or No.2 resettable fault occurs, you can enable the fault reset
function in the non-operational state after rectifying the fault cause and
stopping the keypad from displaying the fault.

When a No.3 warning occurs, you can enable the fault reset function directly.

1 Enable

® For fault classification, see section 10.1.3 "List of faults and alarms".

® The fault reset function, once enabled, stops the keypad from displaying the fault only. It does not activate
modifications made on parameters.

® This function is not applicable to non-resettable faults. Use this function with caution in cases where the
fault causes are not rectified.

F31.01 Software reset

® Defines whether to enable fault reset.

Setpoint Function Remarks

0 No operation -

Programs in the drive are reset automatically (similar to the program reset
1 Enable upon power-on) after the software reset function is enabled, without the
need for a power cycle.

® Software reset conditions: The servo drive is disabled, and there is no non-resettable fault such as No.1
fault.

F31.10: Encoder data reset

® The absolute position saved by the encoder changes abruptly after multi-turn data reset. In this case,
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perform mechanical homing.

8.24.8 Group U40

U40.00: Speed reference

® [Indicates the present speed reference (accurate to 1 RPM) of the drive in the position and speed control

modes.

U40.01: Speed feedback
® Indicates the actual motor speed after round-off, which is accurate to 1 rpm.

® This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

U40.02: Actual torque reference

® Indicates the present torque reference (accurate to 0.1%). The value 100.0% corresponds to the rated
torque of the motor.

U40.04: DI status
® Indicates the level status of eight DIs without filtering.
® Upper LED segments ON: high level (indicated by "1")
Lower LED segments ON: low level (indicated by "0") In cases where DI1 is low level and DI2 to DIS are

high level, the corresponding binary value is 11111110, and the value of U40.04 read in the software tool is
OxFFFE.

® The keypad displays as follows:

DI8 DI6 DI4 DI2
DI7| DI5| DI3 | DIl

H: High
L: Low

HHHHHHHL
11111110

U40.05: DO state
® Indicates the level status of five DOs without filtering.
® Upper LED segments ON: high level (indicated by "1")
Lower LED segments ON: low level (indicated by "0") In cases where DO1 is low level and DO2 to DO5

are high level, the corresponding binary value is 11110, and the value of U40.05 read in the software tool is
OxFFFE.

® The keypad displays as follows:
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DO4 DO2
DO5| DO3|DO1

H: High
L: Low

— o
— o
— o
— o
(=N

U40.06: Bus voltage
® Indicates the DC bus voltage of the main circuit input voltage after rectification, which is accurate to 0.1 V.

U40.07: Average load ratio

® Indicates the percentage of the average load torque to the rated torque of the motor, which is accurate to

0.1%. The value 100.0% corresponds to the rated torque of the motor.

U40.08: Electrical angle

® Indicates the present electrical angle of the motor, which is accurate to 0.1°.

® The electrical angle variation range is +360.0° when the motor rotates.
® If the motor has four pairs of poles, each revolution generates four rounds of angle changes from 0° to 359.9°.
® Similarly, if the motor has five pairs of poles, each revolution generates five rounds of angle changes from

0°to 359.9°.

U40.09: Mechanical angle
® Indicates present mechanical angle (encoder unit) of the motor. The value 0 indicates that the mechanical
angle is 0°.
U40.0C: RMS value of phase current

® Indicates the RMS value of the phase current of the servo motor, which is accurate to 0.1 A.

U40.10: Position deviation counter

® Counts the position pulses fed back by the encoder in any control mode.

® This parameter is a 32-bit integer, which is displayed as a decimal on the keypad.

U40.30: IGBT temperature

® Indicates the temperature of the module inside the servo drive, which can be used as a reference for

estimating the actual temperature of the servo drive.



Chapter 9 Communication Description

9.1 Modbus protocol

The parameters of the servo drive are classified into 16-bit and 32-bit parameters based on the data length.

Data read/write for the parameters is implemented based on the Modbus RTU protocol. The command codes
for reading/writing parameters vary with the data length.

Operation Command Code
Read 16-bit/32-bit parameters 0x03
Write 16-bit parameters 0x06
Write 32-bit parameters 0x10

Read parameter command code: 0x03

Based on the Modbus RTU protocol, command code 0x03 is used to read both 16-bit and 32-bit parameters.

Request frame format:

Value Description
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis addresses 1 to 247
Note: 1 to 247 are decimal values and need to be converted to hexadecimal equivalents.
CMD Command code: 0x03
Register start address (high 8 bits): parameter group number of the start register
DATA[0] For example, for parameter C06.11, where 06 is the group number, that is, DATA[0] is
0x06.
Register start address (low 8 bits): offset within the parameter group of the start register
DATA[1] For example, for parameter C06.11, 11 is the offset within the parameter group, that is,
DATA[1] is 0x11.
DATA[2] High 8 bits of the number of parameters to be read (hexadecimal), N(H)
DATA[3] Low 8 bits of the number of parameters to be read (hexadecimal), N(L)
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end
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Response frame format:

Value Description
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal
CMD Command code: 0x03
DATALENGTH Et;gj‘tif; tolfS f)?\?imzeter bytes, equal to twice the number of parameters to be
DATA[0] Data of the first register parameter (high 8 bits)
DATA[1] Data of the first register parameter (low 8 bits)
DATA[...]
DATA[N*2 2] Data of the Nth register parameter (high 8 bits)
DATA[N*2 1] Data of the Nth register parameter (low 8 bits)
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end

Based on the Modbus RTU protocol, command code 0x06 is used to write 16-bit parameters. Command
code 0x10 is used to write 32-bit parameters.

Communication example

To read two-word data with C02.02 as the start register from the drive whose servo axis address is 01.

Master request frame:

‘ 01 ‘ 03 ‘ 02 ‘ 02 ‘ 00 ‘ 02 ‘ CRCL ‘ CRCH

Slave response frame:

‘ 01 ‘ 03 ‘ 04 ‘ 00 ‘ 01 ‘ 00 ‘ 00 ‘ CRCL ‘ CRCH

The response frame indicates that the slave returns two-word (four-byte) data, the content of which is
0x0001 and 0x0000.

To read parameter C05.07 (32-bit) from the drive whose servo axis address is 01.

Master request frame:

‘ 01 ‘ 03 ‘ 05 ‘ 07 ‘ 00 ‘ 02 ‘ CRCL ‘ CRCH

Slave response frame:

‘ 01 ‘ 03 ‘ 04 ‘ 00 ‘ 01 ‘ 00 ‘ 00 ‘ CRCL ‘ CRCH
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The response frame indicates that the value of parameter C05.07 is 0x00000001.

Command code for writing 16-bit parameters: 0x06

/A CAUTION

® Do not use 0x06 to write 32-bit parameters; otherwise, it will lead to serious errors.

Request frame format:

Value Description
START Equal to or greater than 3.5-character idle time, frame start
Servo axis addresses 1 to 247
ADDR Note: 1 to 247 are decimal values and need to be converted to hexadecimal
equivalents.
CMD Command code: 0x06
Register start address (high 8 bits): parameter group number of the start
DATA[0] ;eog}l:;earmple, for parameter C06.11, where 06 is the group number, that is,
DATA[0] is 0x06.
Register start address (low 8 bits): offset within the parameter group of the
DATA[] ;ts? erxeagrilslt)::, for parameter C06.11, 11 is the offset within the parameter
group, that is, DATA[1] is Ox11.
DATA[2] High 8 bits of data to be written to the register (hexadecimal)
DATA[3] Low 8 bits of data to be written to the register (hexadecimal)
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end
Response frame format:
Value Description
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal
CMD Command code: 0x06
Register start address (high 8 bits): parameter group number of the start
DATA[0] ;i)grl Z;earmple, for parameter C06.11, where 06 is the group number, that is,
DATA[0] is 0x06.
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Value Description
Register start address (low 8 bits): offset within the parameter group of the
DATA[] Isﬂ“tg;t erxeagrlnsltjz, for parameter C06.11, 11 is the offset within the parameter
group, that is, DATA[1] is Ox11.
DATA[2] High 8 bits of data to be written to the register (hexadecimal)
DATA[3] Low 8 bits of data to be written to the register (hexadecimal)
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end

Communication example
To write data 0x0001 to parameter C02.02 in the drive whose servo axis address is 01.

Master request frame:

‘ 01 ‘ 06 ‘ 02 ‘ 02 ‘ 00 ‘ 01 ‘ CRCL ‘ CRCH ‘
Slave response frame:
‘ 01 ‘ 06 ‘ 02 ‘ 02 ‘ 00 ‘ 01 ‘ CRCL ‘ CRCH

The response frame indicates that data 0x0001 has been written to parameter C02.02 in the drive whose
servo axis address is 01.

Command code for writing 32-bit parameters: 0x10
/A CAUTION

® Do not use 0x10 to write 16-bit parameters; otherwise, it will lead to serious errors.

Request frame format:

Value Description

START Equal to or greater than 3.5-character idle time, frame start
Servo axis addresses 1 to 247

ADDR Note: 1 to 247 are decimal values and need to be converted to hexadecimal
equivalents.

CMD Command code: 0x10
Register start address (high 8 bits): parameter group number of the start
register

DATA[0] For example, for parameter C11.12, where 11 is the group number, that is,

DATA[0] is Ox11.
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Value Description
Register start address (low 8 bits): offset within the parameter group of the
start register
DATA[] For example, for parameter C11.12, 12 is the offset within the parameter
group, that is, DATA[1] is 0x12.
High 8 bits of the number of parameters to which data will be written
(hexadecimal), M(H)
DATA[2] For example, to write data to parameter C03.02 alone, DATA[2] is 00,
DATA[3] is 02, and M is 0002.
One 32-bit parameter is counted as two words.
Low 8 bits of the number of parameters to which data will be written
DATA[3] (hexadecimal), M(L)
DATA[4] Number of bytes corresponding to data to be written to the register, that is, M x 2
For example, to write data to parameter C03.02 alone, DATA[4] is 04.
DATA[S] High 8 bits of data to be written to the start register (hexadecimal)
DATA[6] Low 8 bits of data to be written to the start register (hexadecimal)
DATA[7] High 8 bits of data to be written to Start register address + 1 (hexadecimal)
DATA[S8] Low 8 bits of data to be written to Start register address + 1 (hexadecimal)
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end

Response frame format:

Value Description
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal
CMD Command code: 0x10
Register start address (high 8 bits): offset within the parameter group of the
DATA[0] start register
For example, to write data to parameter C11.12, DATA[0] is Cx11.
Register start address (low 8 bits): offset within the parameter group of the
DATA[1] start register
For example, to write data to parameter C11.12, DATA[1] is 0x12.
High 8 bits of the number of parameters to which data will be written
DATA[2] (hexadecimal), M(H)
Low 8 bits of the number of parameters to which data will be written
DATA[3] (hexadecimal), M(L)
CRCL CRC active byte (low 8 bits)
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Value Description

CRCH CRC active byte (high 8 bits)

END Equal to or greater than 3.5-character idle time, frame end
Error response frame

Error frame response format:

Value Description
START Equal to or greater than 3.5-character idle time, frame start
ADDR Servo axis address, hexadecimal
CMD Command code: 0x90
DATA[0]~[3] DATA error code
CRCL CRC active byte (low 8 bits)
CRCH CRC active byte (high 8 bits)
END Equal to or greater than 3.5-character idle time, frame end
Error code:

Error code Code description
0x0001 Illegal command code
0x0002 Illegal data address
0x0003 Tllegal data
0x0004 Slave device fault
0x0006 Write length error
0x0008 Sector error
0x0020 Reading disabled

32-bit parameter addressing

When Modbus commands are used to read/write 32-bit parameters, the communication address is determined
by the address of the parameter with the smaller offset number. Two parameters are operated per operation.
See the following examples.

NOTICE

® In the following example, the servo axis address defaults to 01.

For example, the Modbus command for reading parameter C11.12 (1st displacement) is as follows:
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‘01 ‘ 03 ‘ 1 ‘ 12 ‘ 00 ‘ 02 ‘CRCL‘CRCH

If the "1st displacement” is 0x40000000 (decimal equivalent: 1073741824), the following response frames

apply.
When C0A.06 is set to 0 (Low 16 bits before high 16 bits), the response frame is as follows:

‘ 01 ‘ 03 ‘ 04 ‘ 00 ‘ 00 ‘ 40 ‘ 00 ‘ CRCL ‘ CRCH
When COA.06 is set to 1 (High 16 bits before low 16 bits), the response frame is as follows:

o1 03 04 | 4 00 00 | 00 | CRCL CRCH
For example, the Modbus command for writing 0x12345678 (1st displacement) is:

When COA.06 is set to 0 (Low 16 bits before high 16 bits), the response frame is as follows.

‘ 01 ‘ 10 ‘ 11 ‘ 0C ‘ 00 ‘ 02 ‘ 04 ‘ 56 ‘ 78 ‘ 12 ‘ 34 ‘ CRCL ‘ CRCH
When COA.06 is set to 1 (High 16 bits before low 16 bits), the response frame is as follows.

‘ 01 ‘ 10 ‘ 11 ‘ 0C ‘ 00 ‘ 02 ‘ 04 ‘ 12 ‘ 34 ‘ 56 ‘ 78 ‘ CRCL ‘ CRCH

For example, the command for writing 0x00100000 (decimal equivalent: 1048576) to the 32-bit parameter

C05.07 is as follows.
If COA.06 is set to 0 (Low 16 bits before high 16 bits), the Modbus command is:

‘01‘10‘05‘07‘00‘02‘04‘00‘00‘00‘IO‘CRCL

‘ CRCH

CRC

The host controller and the servo drive must use the same CRC algorithm during communication. Otherwise,

a CRC error will occur. The MD-730P servo drive adopts 16-bit CRC, with low bytes placed before high

bytes. The polynomial used for CRC is X, + X5 + X, + 1 (0xA001).
Uintl6 COMM_ CrcValueCalc(const Uint8*data, Uint16 length)
{
Uint16 crcValue = Ox({ffT;
intl6 i;
while (length--)
{
crcValue » = *data++;
for (1= 0; i<§; i++)
{
if (crcValue & 0x0001)
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{
crcValue = (crcValue>>1) » 0xA001
}
else
{
crcValue = crcValue>>1;
}

H

return (crcValue);

s
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10.1 Model

MD-KS26S3C04

Power level (01:100W, 02: 200W, 04: 400W, 08: 750W)
Rated speed (3C: 3000rmp, C:10°)

Brake and oil seal specifications

(N:No brake and oil sealing; S:No brake, with oil seal, thereaded;
C:With brake, no oil sealing; E:With brake and oil sealing)

Shaft end specification (6: straight shaft, with keyway, threaded)

Encoder type (2:17 bit multi turn absolute value magnetic encoder)

Voltage level (S: 220V)

Series Name

Product Categories (MD: motor driver)

10.2 Nameplate

Nameplate
AC SERVO MOTOR CE

Model — MD-KS26S3C08
Motor parameters — 220V 250Hz 4.6A

0.75kW 2.39Nm Ins:F

rated/max 3000/6000 rpm
Manufacturing SN — S/N: RS00648A2450700001

MEAN WELL ENTERPRISES CO.,LTD

Figure 10-1 Nameplate of the MD-K servo motor
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10.3 Components

U Quality connector

ﬂ Quality motor bearing Wear-resistant oil sealing

Shaft extension protection

Figure 10-2 Components of the MD-K servo motor

10.4 Terminal Definition

NOTICE

® The figure is for reference only. For details about the motor correspondence and size information,
refer to the supporting relationships and drawings. Pay attention to the mirror relationship between
the motor side and the cable side.

Cable Type Terminal Layout (Cable Side) Pin No. Usage

Power input connector 1 Phase V

!

Phase U

Phase W

Grounding cable

Brake (polarity insensi-tive)

oo NI =S S VS )

Brake (polarity insensi-tive)

Encoder connector 1 DATA+

L

DATA-

BAT+

BAT-

<o w

+5V

ov

BN —
N N W AW N

Enclosure




10.5 General Specifications

10.5.1 Mechanical Characteristics
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Item

Description

Duty

S1 (Continuous)

Vibration class!"

V15

Insulation resistance

500 V DC, above 10 MQ

Excitation mode

Permanent magnetic

Mounting mode

Flange

Thermal class

Level F

Insulation voltage

1500 V AC, 1 minute (220 V level)
1800 V AC, 1 minute (380 V level)

IP rating of the enclosure

IP67 with an oil seal (oil seal installed on the axis side)

Forward direction of rotation

The servo drive rotates counterclockWise (CCW) as observed
from the axis side under the forward rotation command.

Ambient temperature

(Non-freezing) (Derate based on the derating curve for
temperatures above 40°C.)

Ambient humidity

20% to 80% (Non-condensing)

® Free from corrosive or explosive gases
® Well ventilated with minimum amount of dust, waste, and
moisture
® Convenient for inspection and cleaning
Ambient Installation site ® Derating required only for altitudes above 1000 m
conditions ® Away from sources that may generate strong magnetic field
® Away from heating sources such as a heating stove
® Use a motor with oil seal in places with grinding fluid, oil
mist, iron powders or cuttings.
Observe the following requirements for storage of a de-
. energized motor:
Storage environment ® Storage temperature: (Non-freezing)
® Storage humidity: (Non-condensing)
Shock Shock e;ctcg:;r;t:wn rate 490 m/s?
resistance'”
Number of shocks 2
Vibration Vibration acceleration
resistance'”’ rate at flange 49 m/s?
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/\ CAUTION

® [1] The vibration class V15 indicates that the vibration amplitude is less than 15 um when a servo
motor rotates at its rated speed.

® [2] The value in the table indicates the resistance against shock in the vertical direction with the
servo motor shaft mounted horizontally.

® [3] The value in the table indicates the resistance against vibration in the vertical, left-right, and
forward-backWard directions with the servo motor shaft mounted horizontally.

® The strength of the vibration that the servo motor can withstand depends on the application. Check
the vibration acceleration rate applied to the servo motor through the actual product.

Vertical —

Forward-backward | S| ) R

Left-right

Figure 10-3 Directions of short and vibration applied to the servo motor

10.5.2 Overload Characteristics

The motor is compliant with NEC and CEC requirements and equipped with protective functions against
overload and over-temperature.

To protect different load motors, set the motor overload protection gain based on the overload capacity of the
motor. Use the default gain in general conditions. However, when one of the following conditions occurs,
change the gain based on actual motor temperature:

® The motor operates in environments with high temperature.

® The motor is in cyclic motion featuring a short motion cycle and frequent acceleration/deceleration.

See the following inverse time lag curve for motor overload protection.

Run time (s)
=
L

120 130 140 150 160 170 180 190 200 210 220 230 240 250 300 350 Load ratio (%)

Figure 10-4 Motor overload protection curve
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10.5.3 Load moment of inertia

The load moment of inertia represents the inertia of the load. Larger load moment of inertia means slower
response, which may result in unstable motion. The allowable load moment of inertia of the motor is subject
to a limit. The limit varies with the driving conditions of the servo motor.

An overvoltage warning may occur during deceleration if the load moment of inertia exceeds the allowable
value. The servo drive with a built-in braking resistor may generate an overload warning. In case of such
warnings, take one of the following measures:

® Reduce the torque limit value.
Reduce the deceleration rate.

[ ]
® Reduce the maximum speed.
[ ]

Install an external braking resistor if the warning cannot be cleared using the above measures.

® Servo motors with the capacity below 400 W do not have built-in braking resistors.

® When a built-in braking resistor is used, some energy generated under certain regenerative driving
conditions still exceeds the allowable capacity loss (W) of the built-in braking resistor. In this
case, an external braking resistor is required.

The following figure shows the relationship between the ratio of allowable load moment of inertia and the
speed when a servo is used without a built-in regenerative resistor or an external braking resistor. (The
following figure shows the reference values upon deceleration at 200 VAC input and torques greater than the
rated torque.)

Ratio of allowable load moment
of inertia (times)

1000 2000 3000 4000 5000 6000 7000 Speed (rpm)

Figure 10-5 Ratio of allowable load moment of inertia for the speed

When the servo unit is used by load whose moment of inertia exceeds the allowable value, an overvoltage
alarm may be triggered.
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10.6 Selection Precautions

® Motors with oil seals must be derated by 10% during use.

® Do not share the power supply of the brake with other electrical devices. Failure to comply may result
in malfunction of the brake due to voltage or current drop caused by other devices.

. . 2
® Use cables with a cross-sectional area above 0.5 mm".

® All parameters and torque-speed characteristic values are subject to the conditions that the motor works
with a servo drive and the armature coil temperature is 20°C.

® The torque for fastening the terminal screws must be 0.19 N-m to 0.21 N-m. Excessive torque may

damage the screws.

® Radial and axial loads of the motor

LF

l Radial load

Axial load

Figure 10-6 Radial and axial loads of the motor
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10.7 Technical Specifications

10.7.1 Model of 3000 rpm

100 W (40 frame)
Item S26N3C01
(MD-KXXXXXXXXX) (Without brake)
Rated power (W) 100
Rated current (A) 1.1
Maximum current (A) 3.9
Rated torque (N-m) 0.32
Maximum torque (N-m) 1.12
Rotor inertia (10*-kg-m?) 0.03
Rated speed (rpm) 3000
Maximum speed (rpm) 6000
Rated voltage (V) 220

Product Dimensions (unit: mm)

S26N3C01 (Without brake)

0.04 A
@ O o @ O 56 @816 L
= 22 e 770.02]
2-04.3
3 ho I~ T
| <
046 ®
M3T7 {
3 B 3.4 14 @30h7 b
|62 20 0]00.04[A
040 774 25
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200 W (60 frame)

Item S26S3C02
(MD-KXXXXXXXXX) (Without brake)

Rated power (W) 200
Rated current (A) 1.29
Maximum current (A) 4.41
Rated torque (N-m) 0.64
Maximum torque (N-m) 2.23
Rotor inertia (10™*kg-m2) 0.34
Overload multiplier 3.5

Rated speed (rpm) 3000
Maximum speed (rpm) 6000
Rated voltage (V) 220

Product Dimensions (unit: mm)

S26S3C02 (Without brake)

@146

|m C
;[ @ 14
—
—H oo
255
70.50 30

05017 b
[



400 W (60 frame)
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Item S26S3C04
(MD-KXXXXXXXX) (Without brake)

Rated power (W) 400
Rated current (A) 2.51
Maximum current (A) 8.78
Rated torque (N-m) 1.27
Maximum torque (N-m) 4.45
Rotor inertia (10™*-kg-m?) 0.59
Overload multiplier 3.5

Rated speed (rpm) 3000
Maximum speed (rpm) 6000
Rated voltage (V) 220

Product Dimensions (unit: mm)

S26S3C04 (Without brake)

4-05.5

5h9

MS5T10

D14 h6 i

—
—
j

@50 h7 fms

55 | (@
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750 W (80 frame)

Item S26S3C08
(MD-KXXXXXXXX) (Without brake)

Rated power (W) 750

Rated current (A) 4.60
Maximum current (A) 16.30
Rated torque (N-m) 2.39
Maximum torque (N-m) 8.36
Rotor inertia (10™*-kg-m?) 1.72
Overload multiplier 3.5

Rated speed (rpm) 3000
Maximum speed (rpm) 6000
Rated voltage (V) 220

Product Dimensions (unit: mm)

S26S3C08 (Without brake)

A B
s |

P
|

S
o

=
5 — 1%
22
H
970 h7 dw
Az © 00.04] A|
94.6 35
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10.8 Motor torque-speed characteristics

Model of 3000 rpm

Speed (rpm)

Speed (rpm)

7000
6000
5000
4000
3000
2000
1000

7000
6000
5000
4000
3000
2000
1000

MD-KS26N3C01

0.20.40.60.81.01.2
Torque (N-m)

MD-KS2653C04

1.22.43.64.86.07.2
Torque (N-m)

Speed (rpm)

Speed (rpm)

7000
6000
5000
4000
3000
2000
1000

7000
6000
5000
4000
3000
2000
1000

Motor and Options

MD-KS2653C02

0.6 1.21.82.43.03.6

Torque (N-m)

MD-KS26S53C0

8

2.55.07.510
Torque (N-m)

12.5 15

A Continuous work area

B === Short-time work area

343



344

| Motor and Options

10.9 Supporting relationship between the drive and motor

220V
SIZE A SIZE B
Single-phase 220V
Drive model MD-730P
S-020 S-040 S-075
100W 200W 400W 750W
Motor model MD-K-
S26N3C01 S26S3C02 S26S3C04 S26S3C08

10.10 Supporting relationship between the motor and cable

Model of 3000 rpm
17-bit Absolute Matching Accessories of
Motor | yiotor | Motor Model Encoder Oil | Shaft Motor
frame Brake . .
Power MD-K- Sealing | Diameter | power cable | Encoder
number Single-turn | Multi-turn
model cable model
100W
40 (220V) KS26N3C01 ® 08 ©) ®
200W
(20V) KS26S3C02 ° o @ ®
60 014
400W
(220V) KS2683C04 o ° ® ®
750W
80 (220V) KS26S3C08 [ ] [ 019 ©) ®
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10.11 Cable Information

Cabl
Cable Name Cable Model Le?ngteh Cable Appearance No.
L£30.0mm
MD-PWCRO-3 3.0m 00m10 0mm
Power cable 10.0:2.0mm _|
MD-PWCRO0-5 5.0 0£5.0mm
without brake ¢ m \50 — @
MD-PWCRO-10 10.0m
MD-PWCBO0-3 3.0m
Power cable P periing e
with brake MD-PWCBO0-5 50m i | r '} T\\‘—:‘m- @
MD-PWCBO0-10 10.0m
MD-ENCC2-3 3.0m L230.0mm |
M lt 1 . 50.0+5.0mm 80.0+10.0mm
ultiple-turn MD-ENCC2-5 5.0m ®
encoder cable = |
MD-ENCC2-10 10.0m
Servo drive
100-gigabit MD-NET-0.3 0.3m @%
communication L£10.0mm |
network cable MD-NET-3 3.0m
DBI5
terminal MD-DBI15 - -
accessories
DB44 TR
terminal MD-DB44 | [] “Iﬂﬂ]] |
accessories 2
Battery MD-BAT ; -
accessories

NOTICE

® For cables related to frames of model 100 and above models, contact the manufacturer.
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11.1 List of Peripheries

Chapter 11  Peripheries

Component Installation Applicable Description
Name Location Model P
To comply with EN 61800-5-1 and UL 61800-5-1
Fuse and circuit | Input side of the standards, install a fuse/circuit breaker on the input
: All . . .
breaker drive side of the servo drive to prevent accidents caused
by short circuit in the internal circuit.
AC input reactor Input side of the All Ellmlnfite harmonlcs and improves the power factor
drive on the input side.
EMC filter Input side of the All Reduce the conducted anq radiated 1nter'ference that
drive escapes from the servo drive to the outside.
Output side of All Reduce interference to the outside and the bearing
the drive current.
Magnetic ring
Signal cable All Irpprove the anti-interference performance of
signals.

11.2 Fuse

To prevent accidents caused by short circuit, install a fuse on the input side of the drive.

Rated Input Recommended Fuse
Drive Model
Current Manufacturer Rated Current Model
Single-phase 220 V
SIZE A | MD-730PS-020 2.3A Bussmann 15A FWP-15B
SIZE A | MD-730PS-040 4A Bussmann 20A FWP-20B
SIZE B = MD-730PS-075 7T9A Bussmann 35A FWP-35C
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11.3 Electromagnetic Contactor

Rated Input Recommended Contactor
Drive Model
Current Manufacturer Rated Current Model
Single-phase 220 V
SIZEA | MD-730PS-020 23A Schneider 9A LC1 D09
SIZE A | MD-730PS-040 4A Schneider 9A LC1 D09
SIZEB = MD-730PS-075 7T9A Schneider 9A LC1 D09

11.4 Circuit Breaker

Rated Input Recommended Contactor
Drive Model
Current Manufacturer Rated Current Model
Single-phase 220V
SIZE A | MD-730PS-020 23A Schneider 4A OSMC32N2C4
SIZE A | MD-730PS-040 4A Schneider 6A OSMC32N2C6
SIZE B | MD-730PS-075 79A Schneider 16A OSMC32N2C16
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11.5 Absolute Encoder Battery

Select an appropriate battery according to the following table.

Ratings
Battery Spec. Item and Unit Requirements
Min. Typical Max.
External battery volt-age (V) 32 3.6 5 In standby state!"’
Circuit fault voltage (V) - 2.6 - In standby state
Battery alarm voltage (V) 2.85 3 3.15 -
- 2 - In normal operation”!
Output Current consumed by the - 10 - In standby state, shaft
Specifications: cireuit (uA) at a standstill

) 5(3)6611\1/Ah ) 30 ) In standby state, shaft

rotating

Ambient temperature
during battery opera-tion 0 - 40

(°C) Same as the motor

Battery storage tem-
perature (°C)

® The preceding data is measured at an ambient temperature of 20°C.

® [1] The "standby state" means that the encoder performs multi-turn counting by using the power
from an external battery when the servo drive power supply is off. In this case, data transmission
stops.

® [2] The "normal operation" means that the absolute encoder supports single-turn or multi-turn
data counting and transceiving. Power on the servo drive after connecting the absolute encoder
properly. The encoder starts data transmission after a short delay of about 5s after power-on. The
motor speed must be lower than or equal to 10 rpm during transition from the standby state to the
normal operation state (upon power-on). Otherwise, E740 (Encoder fault) may be reported. In this
case, power off and power on the servo drive again.

® Theoretically, a battery can be used for two years, but different working conditions and
environments can lead to significant differences.
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12.1 Daily Maintenance

Standard operating conditions:
® 30°C (annual average ambient temperature)
® Average load rate < 80%
® Daily operation time < 20 hours

Due to the influence of ambient temperature, humidity, dust, and vibration, the internal components of
the device may age and be damaged, causing faults or reducing the service life of the device. Therefore,
to ensure the normal function of the device and prevent damage, refer to the following items for daily
inspection and cleaning.

Check
® The ambient temperature and humidity are normal. There is no dust or unwanted objects in the
servo drive.
There is no abnormal vibration or noise for the device.
The voltage of the power supply is normal.
There is no strange smell.

There are no fibers adhered to the air inlet.

There is no intrusion of unwanted objects on the load end.

Cleaning

® C(lear the dust, especially metallic dust, on the drive surface to prevent the dust from entering the
drive.
® Keep the drive in a well ventilated environment.

® Keep the front end of the servo drive and the connectors clean.

/\ CAUTION

® Disconnect the power supply before cleaning. Use a blower gun or dry cloth to clean the equipment.

® Do not use gasoline, diluent, alcohol, acidic and alkaline detergents, to prevent discoloration or
damage to the enclosure.
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12.2 Periodic Maintenance

The electrical and electronic parts inside the servo drive may be mechanically worn out and degraded.
Perform periodic maintenance according to the following table.

Contact us or the agent before replacement to double check whether the part needs to be replaced.

Object Type Standard Replacement Interval
Bus filter capacitor About 5 years
Cooling fan 2 to 3 years (10,000 h to 30,000 h)

Aluminum electrolytic capacitor

of the circuit board About 5 years

Drive
Pre-charge relay IOO,QQO operations (depending on the operating
conditions)
Pre-charge resistor 20,0QQ operations (depending on the operating
conditions)
Bearing 3 to 5 years (20,000 h to 30,000 h)
Oil Seal 5000 hours
Motor Encoder 3 to 5 years (20,000 h to 30,000 h)
Depends on the operating conditions.
Absolute encoder battery See the operation instructions for the encoder
battery for details.

12.3 Part Replacement

12.3.1 Plain Key Replacement

/\ CAUTION

® Observe the uninstallation requirements described in this chapter. Failure to comply may result in
equipment fault or damage.

® Disassembly by force is strictly prohibited to prevent injury to hands from bumps and knocks.

Currently, the plain keys for MD-K standard motors with 60/80/130 frames have been unified to B-type plain
keys, and come with key extraction holes. The specifications for the key extraction screws are as listed in the
following table.
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Motor Mode Flat Key Size (Hexazsrrle:crsepvscli{ﬁeccﬁf;sended)
40 frame A-type plain key - A3 x 3 x 14 Without key extraction holes
60 frame B-type plain key - BS x 5 x 16.5 M3x10 and above
80 frame B-type plain key - B6 x 6 x 25 M3x15 and above

Tools: Internal hexagonal wrench

Disassembly procedure:

(@ Prepare key extraction screws (hexagon bolts as recommended) of the corresponding specifications
according to the motor models.

(@ Use an Allen key to turn the screws clockWise until the A-A end of the plain key completely disengages

from the keyway. This will allow you to remove the plain key.

Key extraction hole

Figure 12-1 Plain key disassembly
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12.3.2 Oil Seal Replacement

Tools: Needle-nose pliers, non-slip gloves, and cotton cloth

Disassembly procedure:
(D Put a cotton cloth at support point B to protect the end bracket against scratch during disassembly.
(@ Fix the motor and prop the oil seal outer lip at point A with one end of the needle-nose pliers.

3 Pry out the oil seal slowly at point B.

Figure 12-2  Oil seal disassembly
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13.1 RCD Malfunction

EMC Issues

If a residual current device (RCD) is needed, select the RCD according to the following requirements:

® Use a B-type RCD because the drive may generate DC leakage current in the protective conductor.

® For each drive, use an RCD whose tripping current is not lower than 100 mA to prevent RCD

malfunction due to high-frequency leakage current generated by the drive.

® When multiple drives are connected in parallel and share one RCD, select an RCD whose tripping
current is not lower than 300 mA.

® Use Chint or Schneider RCDs (recommended).

When an RCD malfunctions, perform troubleshooting according to the following table.

Fault

Possible Cause

Solution

Tripping upon power-

The anti-interference performance
of the RCD is poor.

The rated tripping current of the
RCD is too low.

Use an RCD from a recommended
brand.

Use an RCD with a high tripping

on An unbalanced load is connected current.
to the rear end of the RCD. Move the unbalanced load to the front
The ground capacitance at the end of the earth leakage circuit breaker.
front end of the drive is high.
The anti-interference performance Use an RCD from a recommended
of the RCD is poor. brand.
The rated tripping current of the Use an RCD with a high tripping
RCD is too low. current.
Tripping during An unbalanced load is connected Install a simple filter on the input side of
operation to the rear end of the RCD. the drive, and wind the LN/RST cable
on a magnetic ring near the RCD.

The ground distributed

capacitance of the motor cable
and the motor is too high.

Reduce the carrier frequency without
compromising the performance.

Use a shorter motor cable.
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13.2 Harmonic Suppression

To suppress the harmonic current of the servo drive and improve the power factor, install an AC input reactor
on the input side of the servo drive to meet standard requirements.

The following figure shows the reactor mounting mode.

Power supply

Input reactor EMC filter Drive
—Uul U2 L1 L1 R Uu—
— Vi1 V2 L2 L2 S vVi—
wi w2 L3 L3 T wi— Motor
PE PE PE PE
Place the metal Place the metal Place the metal
PE
enclosure on the enclosure on the enclosure on the
grounding backplate. grounding backplate. grounding backplate.

Connect the grounding copper
busbar to the backplate.

Figure 13-1 Reactor mounting mode

13.3 Control Circuit Interference

13.3.1 Common I/O Signal Interference

The drive generates very strong interference during operation. In the case of improper routing or grounding,
the drive may interfere with or be interfered with by other devices. In such a case, take the following
measures.

Use shielded cables as the I/O signal cables and connect the shield to the PE terminal.

Reliably connect the PE terminal of the motor to the PE terminal of the servo drive, and connect the
PE terminal of the servo drive to the PE terminal of the grid.

Add an equipotential bonding grounding wire between the host controller and the drive.

Add a magnetic ring for the U/V/W output cable of the drive. Wind the cable on the ring for two to
four turns.

Increase the filter capacitance at low-speed DI terminals. A maximum of 0.1 pF capacitance is
recommended.

Increase the filter capacitance between Al and GND terminals. A maximum of 0.22 uF capacitance
is recommended.

Add a magnetic buckle or magnetic ring for the signal cable. Wind the signal cable on the buckle or
ring for one or two turns.

Use shielded cables as power cables and ground the shield securely.



