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Preface

Introduction to the Materials

The Q6-DP series servo is the flagship drive developed by Sigriner. It boasts swift response and precise control,
featuring a 23bit high-precision encoder for high-accuracy positioning, maintaining millimetre-level precision. Its
dynamic response is lightning-fast, easily meeting high-speed and high-precision requirements. With superior
performance and reliable quality, it delivers powerful performance, easily handling up to 3 times overload. Its soft
landing function ensures precise force control, maintaining accuracy within an error margin of 3 grams. The design
is minimalist, yet its efficiency has been significantly enhanced: the overall volume has been reduced by 70%,
and power density has increased by 390%. With a power coverage of 750W, it supports communication methods
such as EtherCAT, pulse, CANopen/RS485. It can be paired with low-voltage linear motors, low-voltage DDR,
voice coil motors, ZR motors, frameless torque motors, and coreless motors, primarily used in industries such as

semiconductors, 3C motors, new energy, and precision machine tools.

List of product operation manuals

Specification for Q6-DP DC Servo System
Specification for Q6-DN DC Servo System
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Regarding manual acquisition
o This manual is not shipped with the product. If you need to obtain an electronic PDF file, you can obtain it

through the following methods:
e Log in to the official website of STEP (https://www.stepelectric.com/), navigate to "Product Center - Motion

Control", search for the keyword, and download.

Manual revision record

2025.10.01 V1.0 - First version released




S TE P@ Q6-DP DC Servo System Manual (User's Guide)

Content
SATELY PrECAULIONS. ...ttt st 8

safety sign

Precautions

1.1 Model identification MEthOQ...............cocovoviiieecee e 15
1.2 Contents Of the NAMEPIALE ................c..c.oieviiiiieieeeee ettt 15
1.3 Driver Dimensional Specification Table ................cccccooiiveiviiiiieeeeeseeeeeee e 16
1.3.1 Size SPecifiCation tADIE ..............c.cccoviitiiice ettt 16
1.3.2 DIimensional draWing ...............c..ccocvviiiiiiiieieeeeseestese et n st e s st 16

1.4 Confirm the names 0f €aCh PATT ..............ccco.covviiiiiiiceeeeee et 17
1.5 Description of functional SEYIES............cc.co.iviviiiicsciecee e 18
1.6 Electrical and Technical SPeCifiCatiONS................cc.ccuevuiveiiicceeie e 19
2 INSLallation AN CONMEBCTION ... bbb 22
2.1 Preparation before inStallation................cc.co.ooiiiiiiiiceeeeeeeee e 22
2.1.1 Environmental TEQUITEIMENLS. ...............cc.ccooviveveeeeeeceeee e eeee s s s eee s eeeaeneennsenaas 22

2.1.2 Space requirements

2.2 Mechanical INSTALIAION ............ccooiiiiiieic ettt
2.2.1 InStalling the AIIVET ..........coocoiviiiiiieccee e 24

2.3 Electrical system iNStallation ...........ccccco.iviiiiiiiiiiccecicieeeee s 26
2.3.1 Electrical system connection dia@ram ..........cc.cccoevviiveieiiesiiiesieeeiesese s 26

2.3.2 Introduction to servo terminal blocks

3 Basic settings and trial OPErAtION .........c.iiiie et
3.1 DEDUZEING TOOIS ...ttt e 41
3.1.1 Host computer debugging software communiCation .................c..cccoeeverivereeiersroceeeee e 41
3.2 TTIAL OPETALION ...ttt ns e 46
3.2.1 DEDUZZING PIOCESS .........ovoceieiicee ettt naeness 46
3.2.2 Inspection before trial OPEIratioN ................cc.coviveieeieiececeeec e 46
3.2.3 SN PATAIMELETS ........c..ovocviereeicecee et see et s et es st s et e st e st saeness 47
3.2.4 Servo SYSTEM TEST TUN .........ccvoiviiiiiieiciiiic ettt bbb 50
Z AGJUSTMIENES ..ottt 2 bbb s bbb bbb 54
AT OVEIVIEW......oooiioiece ettt 54
4.2 Automatic ain adjUStMENL............c.....couiiviiiieiieece e 56
4.2.1 0ne CliCK SEIf-tUNING .........c.cooiviceiiiccecee et 56

4.2.2 Tnertia identificatiOn ............c.ccoovoiiiiiiiececee e

4.2.3 Motor parameter identification ...
4.2.4 Real time automatic gain adjustment
4.2.5 Adaptive NOLCH FIIET ............oooviiiiecece s 75



S TE P@ Q6-DP DC Servo System Manual (User's Guide)

4.3 Manual gain adjuStMENt...............cco.ivruiiriieieieieie et 78
4.3.1 Position inStruction fIlteIING ............c..c.cocoviiviiiiieeeecee e 78
4.3.2 Servo gain adJUSIMENL............cocoocoviiiiieeicieicece e 79
4.3.3 GaIN SWILCHING ...t 84
4.3.4 Feedforward CONIOL.............c.cooviiiciiecsec s 91
4.3.5 Pseudo differential feedback cONtrol.............c.cco.oooioiiiiiiiiieceeee s 94
4.3.6 Friction COMPENSALION.............ocooiiieieriieesiiieiceeee e 95
4.3.7 Load torque disturbance COMPEeNSAtION................c.cooveeviiiiveieeisieieieeese e 97

4.3.8 Suppression of Quadrant Bulges

4.4 Vibration Suppression
4.4.1 Mechanical resonance suppression
4.4.2 End VIDIration SUPPIESSION............cocviiiveieiriceeeieeieeeeieeeee e eeeee s es e see sttt 106

4.5 Mechanical CharacteriStics ANALYSIS.............cc.cccvviviiiviieieceeeeee ettt 108

D BaASIC FUNCLIONS ..o e ettt ettt ettt ettt et ettt e et et et et et e et et e et et e e e eee et eee e et e ieenan 111

5.1 Setting of Instruction Division Frequency Ratio (Electronic Gear Ratio)............c..c.cocooovvivvivevcviiennnn, 111
5.1.1 FUNCHION DESCIIPLION...........ooiviiiecieeeeeeeee ettt s st en e st n s ten st
5.1.2 ReleVANT PATAIMELETS ...........co.voeveceeeieeeiecee ettt es s s st r st ensesaen s s anae s

5.2 PoSition CONIOL MOME .............coomiieiiiceeee ettt

5.2.2 Position Control Mode BIock DIiagram...............ccco.oovviviiiviieiiieiieeeeseeeeeees e
5.3 Speed CONtrOl MOUE..............ooooeieicieeeeeeeeeee et
5.3.1 Overview of Speed Control MOME..............cc.cc.cuiiiieieiececeeee e e,
5.3.2 Speed Control Mode BIock DIagram...........c..cccocoveviioceeieeeieceeceeees e,
5.4 Torque COntrol MOME...............coiiieieieceeeeeeeeeeeeee ettt
5.4.1 Overview of Torque Control MOdE..............cc.ccoeiieiiioieeeeeeeeeeeee e,
5.4.2 Torque Control Mode Block DIiagrami..............ccccooeviioiuoieiciiceceiees e,
5.5 Multi stage/Multi stage Speed Control Mode..............c..coooiveiiioeeieeeeeeeeee e
5.5.1 FUNCHION DESCIIPLION...........ooiviiieieieeceee ettt en st n s sen e
5.5.2 Relative Position CONLIOL.............cccoiviiceoceiesceceeeeee e,

5.6 Zero Returnl MOAe (MM ............oooviiiccceeeee ettt
5.6.1 FUNCHION DESCIIPLION...........ooiviiiecieeecceeee ettt s st s et n st
5.6.2 Zeroing cONfiGUIAtiON PIOCESS...........c..cvoeueveiveerceeeeeeeseieeieeeesseeieseese s s es et see s,
5.6.3 Types of Zero Return MOMES.............c.cooovuoiiieiiceceeeeece e,
5.6.4 Detailed Implementation Description of Zero Return Mode

6 APPIICATION FUNCLIONS ..ottt ettt bbbttt

6.1 Torque limit SWitChing fUNCLION .............cc..ovoiviieiccece e

6.1.1 FUNCtion DESCIIPLION.............oooveivvieesiceieeses ettt
6.1.2 Relevant parameters
6.2 Instruction division frequency switching function

6.2.1 SCOPE OFf APPIICALION.........ooiiiiiieceee e



S TE Po Q6-DP DC Servo System Manual (User's Guide)

0.2.2 ReleVaNt PATAIMETETS ...........co.ovoeveieieieseiee et s
6.3 Various timing action SETHINES ............coce.ivrvrieiiiciiee et
6.3.1 Driver Prohibited Input (NOT, POT) Timing
6.3.2 Timing of servo enable ShUtdOWN ..............c..co.oiiiiiiiic e
6.3.3 Alarm timing SEQUEIICE ...............oovuiveieiieeceeiee e
6.4 Torque saturation Protection fUNCHION. ............c..co.couiiiiiicece e
6.4.1 FUNCLION DESCIIPHION...........ooiviieiceiceie ettt aes s
6.4.2 AsSOCIAted PAramMELETS ..ot
6.5 Position comparison output (aerial photography)...........coccoovviiioiiiiiiiieeecee e
6.5.1 Function Description
0.5.2 SCOPE OF USC.......ooiieiieiei et
0.5.3 HardWare WITTNE .............ccocoviiiiiiiiieieieeiceee e
0.5.4 ReleVaNt PATAIMETETS ...........co.ovoeviivieieieice et e
6.6 SOTEWATE RESEL........ooiiiiiiiic bbb
6.6.1 FUNCLION DESCIIPHION..........ooiviceiceeicee ettt s st
6.6.2 Operating instructions and PreCaUtIONS ..............cocoveveieeieierieiieeie e
6.7 Positioning compensation function
6.7.1 FUNCHION DESCIIPHION...........oooviieiceeieceeeeee ettt s s
6.7.2 POSIEION TESTINE ........covoiviceiceeeeeeecte ettt s s
6.7.3 POSItioNINg COMPENSALION ............coovviiiiiiiieieeteece e
6.8 ADSOIULE VAIUE SYSIEIM...........coooivieiieeeeeeeee ettt
6.8.1 ADSOIULE ENCOTCT........ocovoiiiiiii e
6.9 Pulse regeneration fUNCHION................cc.couoveiiiiicee e

6.9.1 Function Description

0.9.2 ReleVant PATAIMETETS ..............o..evuiviieieieiceie e st
6.9.3 Pulse regeneration Z-phase SEtINE.............c..co.ovveieiieiiiieeeie e
6.9.4 Pulse regeneration function with positioning compensation...............c..cccocoeuevevrrorersiesieeeeeenn, 189
6.10 Forced disconnection €nable.................ccccooviiiiiiiiiieieieeci e 190
6.10.1 FUNCtion DESCIIPLION ..........c.coeuiviiicecieseceeeceteeee ettt 190
6.10.2 Operating INSTIUCLIONS ...........c.coovvieiiici e 190
6.11 Black Box
6.11.1 FUNction DESCIIPLION ..........cccoouiviiiicieseeeeecetece ettt 190
6.11.2 Function INtrodUCHION ..............coovuiiiiicicee e 190
6.11.3 FUNCHON USAZE ..ottt 193
7 COMIMUINICETION .ottt 196
7.1 Introduction to Modbus COMMUNICALION .............ccovrieiieeieieieeeeeeeeeet et

7.2 Modbus RTU Communication Configuration
7.3 Introduction t0 CAN COMMUNICATION...............oiuiuieieeeeee e eeeeee ettt ee e

7.4 CAN Communication CONfIUIAtION ...............c..ccovviviveiieeeseeeecee et

8 FAUIT HANAING ..ottt e bbbttt s s

8.1 LISt OF TAULE COURS ... vttt ettt ettt et et et et et e ettt ettt et et et et et es et et et et et et e es e eeeeens 198
6



S TE P@ Q6-DP DC Servo System Manual (User's Guide)

8.2 Fault Code DICAIS.............ovoiiiiieieicese e 200
8.3 Warning Code LiST...........ooiiiiioieicieicet e 211
8.4 Warning Code DEtails .............c..cooiiiieiiiiiieie e s 211
8.5 Reset method after troubleShOOtING ............c.co.oviiiiieei e 213
O PAAMIELET LIST ..ottt s bbb 214
10 Detailed description Of 10 PAramMELEIS ......cc.ccuciieeieceeieeee et 245
10.1 PrOO Sroup PAraQmELETS ............coeveveveeieeeeie ettt ettt ettt ettt st e s s eenasseses s s esensnenans 245
10.2 PrO] Sroup PATAMELETS ..........c.cvivieiiiiiietiiisicecisctes ettt bbb 255
10.3 PrO2 Sroup PATAMELETS ..........c..cuiiieiiiiiieticesiceiis sttt b bbbt 262
10.4 PrO3 SroUp PATAIMELETS ..........c.cviveviveicceeeeie ettt ettt ettt s s s et e s s eesasseses s s esensnenans 270
10.5 PrO4 Sroup PAraQmELETS ............cccoevevveceeeeie ettt ettt et et ne et e s e s s eenaeseses s e esensnenans 277
10.6 PrO5 Sroup PATAMELETS ........c.co.iviviiiiiiiiieiicesicec ettt b e bbbt 293
10.7 PrO6 Sroup PATAMELETS ........c.couiviviieiiiiiietiiesicecis sttt 306
10.8 PrO7 Sroup PATAMELETS ........c.c.uiviviieiiiiiieiicesiceii ettt bbbt bbb 315
10.9 PrO8 Sroup PATAMELETS ..........c..cveiviviiiiiieiicisiceii ettt a et 317
10.10 PrO9 Sroup PArammEterS...........ccccevviviiiiviiiiiiiieiiiiies ettt ettt 319
10.11 Pr10 Sroup PAramMELEIS..........cccoviviviiiieiiieiiceiiet ettt st 322
10.12 Prl1 Group PArQIMELEIS...........cccviviiiiiieiiieiiiecices ettt 330
10.13 Pr12 Group PAramMELEIS..........ccccvviviiiiiiieiiiiiiceiicies ettt 334
10.14 Pr13 Group PATAIMELEIS...........cccviviiiiiviiiiiiecieet ettt ettt 335
10.15 Prl4 Group PAramMELeIS..........ccccvoiviiiiiiieiiisiceiicies ettt bbb 335
10.16 PrlS Sroup PArammeEterS..........cccccovviviiiiiiiiiiiiiiicies ettt bbb 335
11 MIINTENANCE ...t b 338
11.1 Daily MAINIENANCE ..........covoevvirieieciieiseieeeeesesse sttt 338
11.2 Component REPIACEIMENL ..................o.oruioiieiieeeeeeeeeeeeee e 339
11.3 Waarranty AGIEEIMENT .............c.couiieiiiiiiiieiie ettt ettt 339



S TE R) Q6-DP DC Servo System Manual (User's Guide)

Safety precautions

safety sign

Types and meanings of warning signs

Before installation, wiring construction, maintenance, and inspection, please read and use this manual and other
accompanying materials thoroughly.

Please start using the equipment after confirming the knowledge about the equipment, safety information, and
precautions.

This manual categorizes safety precautions into two levels: "Danger" and "Caution".

@ This sign indicates that improper operation may lead to dangerous situations, potentially
danger

resulting in death or serious injury.

A This sign indicates that if operated incorrectly, there is a possibility of dangerous situations

occurring, resulting in moderate injuries, minor injuries, and equipment damage.

Attention

In addition, even items recorded under "Caution" may lead to serious consequences due to different situations.
All text marked with a warning sign contains important content, please follow them.

Use symbols as needed to make the displayed points easy to understand at a glance.

® Indicating prohibited content

0 Instruct the behavior of general users
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Precautions

: danger

Please avoid using it in places where water is prone to splash, in
environments containing corrosive or flammable gases, and near

combustible materials.

The temperature of servo drives, servo motors, and peripheral devices
is relatively high. Please ensure to maintain a distance and refrain from

placing flammable materials in the vicinity.

It may lead to fire,
shock,

malfunction, and

electric

damage

Do not use it in places with intense vibration and shock.

It may lead to
shock,

injury, and fire

electric

Do not use the wire when it is immersed in oil or water.

It may lead to
shock,

malfunction, and

electric

damage

Do not place it near heating elements such as heaters or large wire

wound resistors.

Do not connect the motor directly to a commercial power supply.

It may lead to fires

and malfunctions

Do not perform wiring or operation with wet hands.

It may lead to
shock,

injury, and fire

electric

Low-voltage series drives are available in both enclosed and open
versions. The enclosed version is designed to protect the internal
circuitry by separating it from potentially exposed surfaces. The open
version must be used within a cabinet that meets the appropriate level
of protection. The metal areas and components on the drive are
considered hazardous zones. Never insert your hand into the drive

when it is live, and avoid touching the hazardous zones.

It may cause burns,
shock,

injuries, and fires

electric

Please do not touch the shaft end key slot of the motor with your bare
hands.

Please do not touch the rotating part of the servo motor while it is

operating.

It may lead to injury

Please do not rotate the motor using external force.

It may lead to fires

and malfunctions

Please avoid subjecting the wire to excessive external force, heavy

pressure, clamping, and other forms of damage.

It may lead to
shock,

malfunction, and

electric
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damage

When connecting an approved isolated auxiliary power supply to the
drive, the circuit must be isolated from hazardous live parts through
reinforced insulation or double insulation, and comply with relevant
safety standards. It is strictly prohibited to connect unisolated

rectification equipment as a power source.

It may lead to
shock,

injury, malfunction,

electric

damage, and fire

It should be installed in a place with less dust and where it will not

come into contact with water, oil, etc.

Improper placement
may lead to electric
shock, fire,
malfunction, and

damage

Install the motor and driver on non-combustible materials such as

metal.

When installed on
combustible
materials, it may

cause a fire

Wiring work must be carried out by professional electrical engineers.
Only qualified personnel are allowed to install, debug, maintain, and
repair servo drives.

"Qualified" refers to possessing relevant knowledge, undergoing
professional training, and being authorized to complete tasks such as

transportation, assembly, installation, debugging, and motor operation.

People without
relevant
professional
knowledge may
cause electric shock
and injury when
carrying out wiring

operations

Please refer to the instruction manual for correct wiring.

Failure to connect
the wires correctly
may lead to electric
shock, injury,
malfunction, and

damage

The power cable should use copper conductors, and the recommended
wire size is a 600V Class 2 heat-resistant indoor PVC cable with a
continuous maximum allowable temperature of 75°C. The cable should
be securely connected, and the electrical parts must be effectively

insulated through insulation materials.

Incorrect  wiring
and short circuits
may lead to electric
shock, fire, and

malfunction

Please be careful not to let foreign objects enter the wiring section of
the terminal strip. Use appropriate tools to tighten the screws according
to the specified torque for each terminal. Control circuit cable wiring

should be carried out in accordance with UL508 standard requirements

It may lead to short
circuit, arcing, poor
contact, damage,

and malfunction

The grounding wire of the drive motor must be connected to the

protective earth (PE) terminal. The PE terminal of the isolated

Failure to connect

the wires correctly

10
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switching power supply should be connected to the "system grounding"
point. Please refer to the instruction manual for proper wiring. Before
powering on, ensure that all system components are reliably connected
to the earth ground (the current-carrying capacity of the PE wire must
be exactly the same as that of the three UVW phase wires, so that the
motor current can be instantly discharged to the PE in case of a fault).
Low-resistance grounding is the fundamental guarantee for electrical

safety.

may result in
shock,

injury, malfunction,

electric

and damage

Please ensure proper and standardized installation. Failure to do so may

lead to fires or other personal accidents.

Please install it in the external emergency stop circuit to ensure timely

operation stop and power cut-off in case of emergency.

Failure to conduct a
standardized

installation may
lead to injury,
electric shock, fire,
malfunction, and

damage

An overcurrent protection device, a residual current device (RCD), a
high temperature protection device, and an emergency stop device must
be installed

Failure to install or

confirm may result

- - in electric shock,
Relevant safety confirmation must be carried out after an earthquake | . .
injury, or fire
occurs.
Before moving, wiring, inspecting, or maintaining the drive, the power
must be cut off. Even if the motor is at a standstill, the power cable may | When performing
still carry high voltage. It is necessary to completely disconnect the | work without

drive from all power sources and wait for the charging indicator light
to turn off for 1 minute, ensuring that there is no risk of electric shock
(it is recommended to use a multimeter to measure and confirm the
absence of voltage before proceeding). Hot plugging is prohibited for

any terminals.

cutting  off the

supply,
electric shock may

power

occur

& Attention

O

Do not grasp the cable or the shaft of the motor during transportation.

It may cause injury

During transportation and installation, please avoid dropping or

inverting it.

It may lead to injury

and malfunction

Do not stand on the product, and do not place heavy objects on the

product.

It may lead to
shock,

injury, malfunction,

electric

and damage

Please do not place any obstacles that hinder ventilation around the

motor and drive peripherals.

The  temperature
rise caused by the
influence of

obstacles may

11
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ultimately lead to a

fire

Do not use it in direct sunlight.

It may lead to injury

and fire

Do not block the heat dissipation holes, and do not put in foreign

objects.

It may cause injury

and fire

Do not subject the product to strong impacts.

It may lead to

Do not subject the shaft of the motor to strong impacts.

malfunctions
It may cause
malfunctions in

detectors and other

equipment

Do not frequently switch on and off the main power supply of the drive.

Do not use electromagnetic contactors to start and stop the motor on

the main power supply side.

It may lead to

malfunctions

Do not make extreme gain adjustments or modifications to the drive.
Ensure that the machine remains stable during operation and

movement.

It may cause injury

The holding brake built into the motor cannot be used to stop a running
load.

It may lead to injury

and malfunction

After the power outage ends and power is restored, there may be a
sudden restart, so please do not approach the machine. To avoid
accidents during the restart and ensure personal safety, please take

precautions.

It may cause injury

It may lead to fire,

Under no circumstances should it be modified, dismantled, or repaired | electric shock,

by oneself. injury, and
malfunction

Please install the equipment properly based on its body weight and | Improper

rated power. installation and

Please follow the specified installation method and direction.

setup may lead to
injuries and

malfunctions

The lifting bolt of the motor is only used for moving the motor, not for

moving the machine.

If used for machine
transportation, it
may cause injury

and malfunction

Ensure that the motor and driver are used within the temperature and

humidity range specified in the instruction manual..

The spacing between the drive and other machines within the control

box should be set to the specified distance.

Improper
installation and
setup may lead to

injuries and

12
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malfunctions

The DC power supply and the signal voltage of each interface
connected to this device must fully comply with the maximum rated

values listed in this manual

Using it outside the
rated voltage range
may lead to electric
shock, injury, and

fire

Please connect the brake control relay in series with the immediate stop

circuit breaker relay.

Failure to connect
may result in injury

and malfunction

Safety devices should be installed to address the issues of built-in
brakes, idling and locking of the reducer, and leakage of reducer

lubricating grease.

Failure to install
may result in
damage or

contamination

Please combine the driver and motor according to the requirements.

Failure to use the
correct combination
may lead to
malfunctions  and

fires

When conducting a test run, please first disconnect it from other
machinery, secure the motor, confirm that it operates normally, and

then install it onto the relevant machinery.

Incorrect model and
wiring may cause

injury

When an alarm occurs, please eliminate the cause of the alarm and

ensure safety before clearing the alarm status and restarting.

Failure to eliminate
the cause of the
error may lead to

injury

When the drive malfunctions, please cut off the power supply on the

drive side.

Injuries may occur
due to malfunctions

of the equipment

When not in use for an extended period, the power must be

disconnected

Injuries may occur
due to malfunctions

of equipment

Please use a USB Type-C cable with independent shielding layer and
USB signal GND, or purchase the corresponding USB Type-C cable
from Xingelinna (model: 2H/USB3.0-AM TO USB C24)

If cables that do not
meet the
aforementioned

specifications  are
used, there may be a
risk of damaging
the drive due to

static electricity

Before powering on, make sure to confirm that all safety measures have

been implemented and the installation steps have been completed

Injuries may occur

due to malfunctions

13
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strictly according to this manual. It is essential to verify that the Safe

Torque Off (STO) function is working properly and is available.

of equipment

14
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1 Q6-DP series servo driver

1.1 Model identification method

product
[4-6] Product series
DNG6: D-series bus servo

DP6: D-series pulse servo

ODS DP6 D 003 G B 1

1-3 4-6 7 8-10 10 11 12
[1-3] Product category [7] Voltage level [8-10] Power specifications
ODS: Q6 single-axis servo | D: DC 24~72V 003: 3A

006: 6A
012: 12A
020: 20A

[11] Function type
F: Full-featured

G: General-purpose
B: Basic type

[12] Encoder interface type
B: Standard interface

Others: Customized interface

[13-14] Special specifications
1: Without shell
2: With shell

1.2 Contents of the nameplate

15

Modet ODSDPEDOT2GGB1  1POO

PN:  FROOD0S52

Input: DG 24-72v 11A

Quiput AC O~50V 12A 0~500Hz 400W
SMN:  DPSGDDTZHASE200010008
No:  DPSGODIZHAS620001-0100

Figure 1.2-1 Nameplate Content (Schematic Diagram)
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1.3 Driver Dimensional Specification Table

1.3.1 Size specification table

ODSDP6D003GBI1 3A
ODSDP6D006GB1 6A .
Length 86, depth 40, width 48
ODSDP6D012GBI1 12A
ODSDP6D020GBI1 20A
ODSDP6D003GB2 3A
ODSDP6D006GB2 6A .
Length 90, depth 40.5, width 50
ODSDP6D012GB2 12A
ODSDP6D020GB2 20A

1.3.2 Dimensional drawing

The external dimensions of the AB model drive are shown below: [Unit: mm]

a5,

Bl
o
| o
| A
.

ool 4|

Il___4=0__..1||

l— 48 _ |

Figure 1.3.2-1 Outline dimension diagram of Type A driver
Recommended fastening screw: 2-M3; Recommended tightening torque: 0.6N-m
Weight: 0.15kg

[Unit: mm]

16
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Y
B
~——— ey
___TL__._..I_|.._5| N

b — — — 20 ]

|
I
I
+
|l
I

e — — — B0 ]

@

Figure 1.3.2-2 Outline dimensional drawing of Type B driver
Recommended fastening screw: 2-M3; Recommended tightening torque: 0.6N-m
Weight: 0.15kg

1.4 Confirm the names of each part

CAN/485 In CAN/485 Out

Functional IO USB Type-C

Status

Indicator
Failure — |
Indicator

Encoder

Power

Indicator
System

Earthing

Power in/out

Figure 1.4.1-1 Schematic diagram of Type A driver interface description
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CAN/485 In —— CAN/485 Out

———— USB Type-
Functional I0———
Status
Indicator —— Encoder
Failure
Indicator

CHARGEN/ [Dc+DC- U v W B2
Power ]
Indicator ‘ﬁom ——— Power infout
System

L #

Earthing

Figure 1.4.1-2 Schematic diagram of B-type driver interface description

1.5 Description of functional styles

The Q6-D series includes both a general-purpose model and a full-function model.

USB communication

CAN communication

RS485 communication

Encoder frequency division output
(AB)
Probe (low speed)

Positioning compensation

Pulse/Direction Input

Hall input
12-bit ADC input

< |2 |22 <2 <<=
< |2 |2 ||| <2 |22

X
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1.6 Electrical and Technical Specifications

Universal type and full-function type

Terms of Use

Rotating adaptive | Serial communication encoder;
encoder
Encoder feedback | Linear adaptive | Serial communication encoder; 16Mbps ABZ encoder; BiSS C
encoder communication;
Hall signal Hall encoder feedback
Operating )
0°C~45°C (no freezing)
temperature

Storage temperature

-20°C~70°C

Operating/Storage
Humidity

Below 95%RH (no freezing or condensation allowed)

Vibration resistance

strength

Below 5.88 m/s2, 10~60 Hz (continuous use is not allowed at

resonance frequency)

Impact resistance

19.6m/ s2

For normal use, operate at altitudes below 1000m. For use at

position control

suppression control

altitude altitudes between 1000m and 2000m, please reduce the rated
power
Universal input 4-channel selects the
input function of universal input based on
.. . parameters
digital signal - -
) Universal output 3-channel, with the
10 interface . . . .
output function of selecting universal input
connector
based on parameters
. output 2 Output
pulse signal o
A and B frequency division output
Pulse/Direction input Pulse control, supporting 4Mbits
Vibration Two can be set simultaneously

V-type vibration

suppression filter

Up to one can be used simultaneously

2 degrees of freedom

available

Load variation

suppression control

available

Feedforward function | Available (speed/torque)
Gain switching | available

function 3

Friction torque | available

compensation
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Quadrant protrusion | available
suppression function

Torque limit | available
switching function

Motor movable range | available
setting

Torque saturation | available

protection function

Single-turn absolute

function

Can be used (when connecting an absolute encoder)

torque control

Speed limit function

The speed limit value can be set based on the parameters

2 degrees of freedom

Do not use

Load variation

suppression control

Do not use

Feedforward function | Speed feedforward is not allowed, but total line-down torque
feedforward is supported

Friction torque | Do not use

compensation

Mixed vibration
Do not use

suppression function

Torque limit

switching function

The bus 0x60E0/0x60E1 can be used, along with a maximum

torque limit

Torque saturation

protection function

Do not use

Single-turn absolute

function

Can be used (when connecting an absolute encoder)

Vibration

suppression control

Do not use

Model

suppression filter

vibration

Do not use

Gain Switching

Function No. 3

Do not use

Quadrant protrusion

suppression function

Do not use

Motor movable range

setting

Do not use

External
displacement sensor
position information

monitor

Do not use

Lock mode with stop

Do not use
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speed control

function
2 degrees of freedom | available
Load fluctuation | available

suppression control

Feedforward function | Torque feedforward and speed offset issued through the main
line can be used

Friction torque | available

compensation

Mixed vibration

suppression function Donotuse

Torque limit | available

switching function

Torque saturation | available

protection function

Single-turn absolute

function

Can be used (when connecting an absolute encoder)

Vibration

suppression control

Do not use

Model

suppression filter

vibration

Do not use

Gain Switching

Function 3

Do not use

Quadrant protrusion

suppression function

Do not use

Motor movable range

setting

Do not use

External
displacement sensor
position information

monitor

Do not use

Lock mode with stop

function

Do not use

General

auto-adjust

Based on the upper-level action commands and the action
commands issued by the installation and debugging software
QMaster, the load inertia is estimated and determined in real-
time under motor drive conditions, and the gain corresponding

to the rigidity setting is automatically set.

Electronic gear ratio

setting

The numerator can be set arbitrarily within the range of 1/1000
to 1000 times, and the denominator can be set arbitrarily within
the range of 1 to 23°.

Please use within the above range.
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notch filter 5 (2 automatic)
Gain switching .

) available
function

2-stage torque filter available

Position comparison

] available
output function
Overvoltage, undervoltage,
hardware error overtemperature, overload,
) ) overcurrent, encoder abnormality, etc
protection function - — —
Excessive position deviation,
Software error command pulse frequency division,
EEPROM abnormality, etc

Alarm data tracking o
] You can refer to the historical records of alarm data
function

2 Installation and connection

2.1 Preparation before installation

2.1.1 Environmental requirements

Please install the driver correctly to prevent malfunctions and accidents.
I S 1
® [nstallation/operating temperature: -5°C
to 45°C (no freezing; derate when exceeding
45°C, with power derated by 10% for every
5°C increase)

®  Storage/transportation temperature: -
20°C~65°C (maximum temperature: 85°C for
72 hours)

drive ambient temperature ® [nstallation/operation/storage humidity:
below 95%RH (no freezing or condensation
allowed)

® To enhance the reliability of the
machine, please use this product in a location
where the temperature does not change

rapidly.

®  When using in a closed space, please
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utilize a cooling fan or air conditioner for
cooling, ensuring that the inlet temperature of
the equipment remains below 45°C.

®  Place the product on a flame-retardant
surface, ensuring sufficient space around it

for heat dissipation

Below 5.88m/s?, 10~60 Hz (continuous use at

resonance frequency is not allowed)

vibration

impact Below 19.6 m/s?

For normal use, keep below 1000m. For use
. between 1000m and 2000m, please use with
altitude ] )
derating. Derating by 1% for every 100m

increase

drive
®  Without shell: IP00; With shell: IP20

® The open-type version of the drive
without a housing does not provide

. protection against direct contact with
Protection level . .
hazardous live parts. It needs to be installed
within an auxiliary housing or a restricted
access area to provide appropriate protection

against electric shock.

® Please install it inside a control cabinet
located in a room that is protected from rain
and direct sunlight;

® Do not use this product in corrosive
environments containing hydrogen sulfide,
sulfurous acid, chlorine, ammonia,
chlorinating gases, acids, alkalis, salts,
flammable gas environments, or near

drive installation site combustible materials;
® In places free from cutting fluid, oil
mist, water, metal powder, iron chips, etc;

® A well-ventilated, dry and dust-free
location;

® A vibration-free location

®  Please refrain from using gasoline,
diluent, alcohol, acidic, and alkaline cleaning

agents to prevent discoloration or damage to

the casing
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2.1.2 Space requirements

Please reserve sufficient space for effective heat dissipation.
Type A and Type B drives (rated power of 400W and below) support zero-distance installation. Considering

installation tolerances, it is recommended to reserve an appropriate distance between the drives.

A A

Fan |_J Fan |_J '
>100mm

Inside Cabinet

>1mm —| |-—

<

= @

>40mnj

The airflow directior#of the
>100mm built-in cooling fan of the
drive

Figure 2.1.2-1 Installation Direction and Spacing

2.2 Mechanical installation

2.2.1 Installing the driver

The servo drive supports wall-mounted installation.
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Figure 2.2.1-1 Schematic diagram of wall-mounted installation

(1) Please install the drive vertically upwards to facilitate heat dissipation.

(2) When mounting brackets are required, they must be made of flame-retardant material.

(3) Please reserve sufficient space for effective cooling. Please adhere to the space requirements outlined in 2.1.2.
(4) Please install a fan inside the control cabinet to ensure uniform temperature distribution within it.

(5) Regarding the environment inside the control cabinet, please ensure compliance with the environmental
requirements outlined in 2.1.2.

(6) When determining the tightening torque for product installation screws, it is necessary to consider the strength
of the screws and the material of the installation location. Please ensure that they are in a state of no loosening or
damage.

Example: When using steel screws, the recommended screw model and tightening torque are: M3 screw with a
torque within the range of 0.5~1.2N-m;

(7) Please ensure that the grounding terminal is properly grounded, otherwise there may be a risk of electric shock

or interference causing malfunctions.
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/

Base-mounted type (wall-
mounted installation)

Figure 2.2.1-2 Position of driver mounting holes

2.3 Electrical system installation

2.3.1 Electrical system connection diagram

2.3.1.1 System wiring diagram
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CAN/485 In CAN/485 Out

Functional O terminal

Connect to the upper-level
controller

USB Type-C
communication interface
connected to personal
computer communication
Encoder terminal

EMI filter

Install a noise filter to prevent external fjoise
from the power cord.

B o,

Iy

switching power supply

A 24V-72V
switching power

supply that converts

AC power to DC 11} @)
power. ][]

. a@ -~ G000 |

=

system grounding

One-to-one correspondence with the motor's UVW servo motor
terminals L

The PE terminal is the motor

grounding terminal

Figure 2.3.1.1 1 Schematic diagram of system wiring

2.3.1.2 System composition description

1) Please ensure that the driver is powered by an isolated power supply or a traction battery, and avoid using
rectified power supply that is not isolated from the grid. To prevent cross-contact accidents in the servo system,
please use a fuse on the input power supply.

2) When connecting to an external power supply, please pay attention to the power capacity, especially when
supplying power to multiple drives simultaneously. Insufficient power capacity can lead to insufficient supply
current, resulting in drive failure.

3) When connecting an EMI filter to an isolated power supply, please note the following:
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The effect of the power filter is not obvious

Power Filter
% Separate input/output | AC'“DU‘Z("l 1 3 L
— Power Filter i i
i1 2 E 4
AClnput /| 1 3 L AC Output i
| E n — Earthing | |
2 4 AC Output! |
Earthing | : ,I

Input and output cables should
not be bundled together

4) Instructions for installing the ferrite bead: When securing the ferrite bead, do not apply excessive pressure
to the cable. If the power cord comes with a sheath, the sheath must be removed. Insert the organized DC+, DC-
power cords into the ferrite bead to achieve interference reduction. If it does not work, increase the number of
ferrite beads around the coil. When installing the ferrite bead on the motor wire, it is important to insert the
organized U, V, W wires together into the ferrite bead to achieve interference reduction. Please thread the signal
wire through the ferrite bead and wind it according to actual needs. If interference is high, increase the number of

windings.

OIf 1t has no effect please
increase the number of rolls.

Figure 2.3.1.2-2 Magnetic Ring Connection Diagram

Installation requirements for magnetic rings:

signal line Please wind the necessary number of signal wires onto the magnetic ring.

encoder cable Please wind the encoder wire around the magnetic ring to the necessary number of turns.

When a wire sheath (outer skin) is attached, the wire sheath of the ferrite bead (including
the one dedicated for the power cord) installation part must be removed. Place the
power cord organized DC+, DC- wires into the ferrite bead to achieve the effect of reducing
interference. If there is no effect, please implement countermeasures such as adding

ferrite beads (including the one dedicated for the power cord).

When installing magnetic rings (including those specifically for motor wires) on the
cables recommended by our company, the wire sheath (outer skin) of the installation
Hotor wire part must be removed. Place the organized U, V, and W wires into the ferrite magnetic
rings to achieve the effect of reducing interference. If it does not work, please
implement countermeasures such as adding signal-enhancing magnetic rings (including

those specifically for motor wires).
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5) Contactor

Used to connect/disconnect the main power supply of the drive. Please install a coil surge absorber before
use.

It is strictly prohibited to use contactors for the operation and stopping of motors. Since motors are large

inductive components, the instantaneous high voltage generated may cause the contactor to break down.

2.3.2 Introduction to servo terminal blocks

2.3.2.1 Wiring of Interface J2 (I/0)
The servo driver panel features one I/O interface, serving as the connection port for the driver's digital
input/digital output/frequency division output/analog input, as well as the STO function. The following figure

depicts the front view of the interface:

|
24 | 2
—— —[-]- -[f]- mouth mouth [] mouth mouth mouth mouth mouth mouth mouth] |
[

|
-E- -[#H- mouth mouth mouth mouth mouth mouth mouth mouth mouth []
23 ! 1

— . | I —
2

25.9

Figure 2.3.2.1-1 J2 Interface

J2 interface definition

1 SO1+ SO1+ digital output DO digital output 1+
2 COM + COM + Optocoupler . inputOptocoupler input common terminal
common terminal

3 SO1- SO1- digital output DO digital output 1-
4 SI 1 SI 1 Digital input DI digital input 1

S SO2+ SO2+ digital output DO digital output 2+
6 SI 2 SI 2 Digital input DI digital input 2

7 SO2- SO2- digital output DO digital output 2-
8 SI 3 SI 3 Digital input DI digital input 3

9 SO3+ SO3+ digital output DO digital output 3+
10 SI 4 SI 4 Digital input DI digital input 4
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11 SO3- SO3- digital output DO digital output 3-
12 SI STO SI STO STO digital input STO function
Phase A positivel o
13 OA+ OA+ . Pulse frequency division output A phase +
terminal
Phase B  positive| L
14 OB+ OB+ ) Pulse frequency division output B phase +
terminal
IA-phase inverting| L
15 OA- OA- i Pulse frequency division output A phase-
terminal
Phase B  negativel L
16 OB- OB- . Pulse frequency division output B phase-
terminal
17 PULSE1 PULSE1 Pulse signal input Pulse input 1
Pulse direction| . .
18 OPC OPC . Pulse direction optocoupler common terminal
common terminal
19 IPULSE2 PULSE2 Pulse signal input Pulse input 2
20 GND GND Ground signal signal ground
21 SIGN1 SIGN1 Direction signal input [Direction input 1
22 ADC _IN IADC_IN lAnalog signal input  |ADC input
23 SIGN2 SIGN2 Direction signal input [Direction input 2
Shielding andThe internal part has been connected to the
24 PE PE . .
grounding ground terminal
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J2 J2

ol >
hos/ T

—1=
—1=]

20K Q

10K Q@

J2

20 GND
=

Note: The frequency
division output function
requires the use of
shielded twisted-pair
cables, and the GND of
the driver must be
connected to the GND
of the upper-level
controller.

22 ADC

—10V~+10V

>

20 GND

COM+ 2 4.7K
—
. % {Qﬂ
_ s
47K >
—
w e
; si2 6 1
47K
—
w [
j si3 8 1
47K
—
e
5 si4 10
47K >
—
1K %z})%
st sto 12 1
—— so1+ 1
; 34%»} £y
, so1- 3| T
o S02+ 5
L_:.J 74}} £y J2
, so2- /| I
——  SO3+ 9
L;J 1 J\({A‘:XZ
so3- | } z
DC
12V-~24V__ |
Figure 2.3.2.1-2 Connector J2 Input/Output NPN Type Connection
*Note:

1. COM+ is the optocoupler input common terminal, and customers should connect it according to their actual

needs. When COM+ is connected to a 24V positive terminal, it follows an NPN connection method; when
connected to a 24V negative terminal, it follows a PNP connection method.

2. The output is divided into positive and negative terminals. The positive terminal is connected to a 24V positive

pole in a PNP configuration, with the load connected to the negative terminal; the negative terminal is connected

to a 24V negative pole in an NPN configuration, with the load connected to the positive terminal.
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A3

ceh
3

K
w

<
W

=i
0 «J}“Lq T T

J2

com+ 2| 47K
1K %Z
si1 4 %
4.7K
1K
N si2 6
4.7K
1K
si3 8
4.7K
1K
: si4 10
4.7K
1K
. slsto 12
. 1 —
i SO1+
I~ 3 }?Xz
., sO1- 7 il
5 s02+ 3 -
v
o |
so2- /| T
5 s03+ 9 -
~ £y
jﬁ
S03- u T

J2

J2

l§ OA+
14 0a-/ ¢

l% OB+
1608/ ¢

M M

20KQ

10K @

| 22 ADc

pa
pa

20GND
| —C

Note: The frequency
division output function
requires the use of
shielded twisted-pair
cables, and the GND of
the driver must be
connected to the GND
of the upper-level

controller. 10V~+10V

»;

| 20 GND

Figure 2.3.2.1-3 Input/Output PNP Type Connection of Connector J2

1. COM+ is the optocoupler input common terminal, and customers should connect it according to their actual

needs. When COM+ is connected to a 24V positive terminal, it follows an NPN connection method; when

connected to a 24V negative terminal, it follows a PNP connection method.

2. The output is divided into positive and negative terminals. The positive terminal is connected to a 24V positive

pole in a PNP configuration, with the load connected to the negative terminal; the negative terminal is connected

to a 24V negative pole in an NPN configuration, with the load connected to the positive terminal.
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Driver J2 CoUn‘:S::er
13 OA1+ |
— 14 OA1-
150B1+
— 16 OB1- o
20GND
EOVJ7 Housing | J7GND
Note: For frequency Shielding 7
division output,
shielded twisted-pair
cables are required.

Figure 2.3.2.1-4 Schematic diagram of differential reception

*Note: When using a differential receiving circuit, pin 17 of the servo driver serves as the internal GND of the
driver and must be connected to the GND of the differential receiver on the host computer. Otherwise,

abnormalities may occur under severe interference conditions.

2.3.2.2 Wiring of connector J1 (ENC encoder)

The servo driver J1 serves as an encoder interface, with the interface definition as follows.

1 i

]
2
=B B 0 0O O 0O H

\ i - mouth [J  mouth [J

1.1 | 1

| | | ] | ] /

2 A
- 13.9

Figure 2.3.2.2-1 J1 Interface
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J1 (ENC) interface definition

grounding

Encoder GND 1 Encoder power supply negative pole
power supply | 5.2V 2 Encoder power supply positive pole
Absolute encoder signal +/BISS-C communication
IN A+ 3 DAT+/
encoder signal ABZ encoder A-phase input +
IN A 4 Absolute encoder signal-/BISS-C communication DAT-/
- ABZ encoder A-phase input-
BISS-C communication CLK+/ABZ encoder B-phase
IN_B+ 5 )
. - mput+
encoder signal —
N B 6 BISS-C communication CLK-/ABZ encoder B-phase
- input-
i IN Z+ ABZ encoder Z-phase input +
encoder signal = -
IN Z- 8 ABZ encoder Z-phase input-
CSl1 Hall input 1
Hall signal CS2 10 Hall input 2
CS3 11 Hall input 3
Shielding and PE 12 The internal part has been connected to the ground

terminal

Rotating servo compatible encoder:
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Driver ENC Absolute
Encoder
3PS
4 PS $ %
2
52V [ ,‘\ j T 5y
Note: Absolute /
value encoders 1

require shielded
twisted-pair J7 1 Z/hOUSIﬂg J7GND
cables. ov. — o

Shleldlng/%

Figure 2.3.2.2-2 Absolute encoder wiring

Note: Drive alarm 210 indicates abnormal protection due to encoder communication disconnection. Please
check whether the drive encoder wiring is correct, the encoder plug is securely inserted, the encoder type is
correctly selected, and the encoder is functioning properly.

Linear servo-compatible encoder (ABZ incremental encoder):
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ABZ Incremental

Driver J1 encoder
3 INA+
- 4 INA- }7
> INB+
- 6 INB- %
7 INZ+
— 8 INZ- {\%
Note:
Incremental 2 .\‘ ;,‘
differential 5 2\[ k,\ ," T 5y
output
encoders 1
require
shielded 0OV
twisted-pair _1<2/HOUS”P9 GND
cables. Shielding 7

Figure 2.3.2-3 Wiring of ABZ incremental encoder
Note: When selecting an ABZ incremental encoder, the driver supports a disconnection detection function.
When the encoder reports 550, please check the corresponding wiring of the encoder, whether the encoder plug

is securely inserted, and whether the encoder is functioning properly.
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Linear servo compatible encoder (BiSS C encoder):

Driver J1 Biss-C Encoder

3 INA+(DAT#) "

4{;} 14 INA-(DA'I:;’i)

5 INB+(CLI§(+)

; 6 INB-(CLK%}-)

YEY

2
s2v [
. H 1
Note: BiSS-C e :
encoder requires oV
shielded 12/Housing GND
twisted-pair St
cables. Shielding /7T7

Figure 2.3.2-4 Biss-C encoder wiring
5.3.2.3 Connector (power and power line)
J1 provides the driver power supply, servo motor power supply, and grounding port. The driver power supply
and control power supply share the same input.

Interface definition of J1:

DC+ DC- U vV W PE

@\010)\010)%

[

Figure 2.3.2.3-1 Power Supply and Power Line Interfaces
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DC+ DC+ 1 DC input positive connection port
DC- DC- 2 DC input negative connection port
U U 3 Motor U-phase output

v \% 4 Motor V-phase output

W % 5 Motor W-phase output

PE PE 6 System PE grounding

DC+ and DC- are the power interfaces for the driver, which share the same power supply for both driving
and control. U, V, and W are the power line interfaces for the motor, connecting to the U, V, and W phases of
the servo motor. PE is the motor ground terminal, which is used for grounding by connecting the motor's

grounding wire to the motor ground terminal for common grounding.

2.3.2.4 Wiring of connectors JP1 and JP2 (EtherCAT bus)

T

CAN&485/IN CAN&485/0UT

Figure 2.3.2.4-1 JP1/IP2 Interface

JP1 (RJ45) EtherCAT communication connector IN

CAN communication H | CANH 1 CAN differential signal H
CAN communication L | CANL 2 CAN differential signal L
Empty (not used) NC 3 Please do not connect any devices
485 communication B | 485B 4 485 differential B signal
485 communication A | 485A 5 485 differential A signal
"Empty (not used)" NC 6 Please do not connect any devices
signal ground GND 7 signal ground
signal ground GND 8 signal ground
Shielding and L
. PE 9 Outer shielding layer
grounding

JP2 (RJ45) CAN & RS485 communication connector OUT

CAN communication
H
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CAN communication L | CANL 2 CAN differential signal L
terminating resistor Terminal R+ 3 120Q2 terminal resistor R+
485 communication B | 485B 4 485 differential B signal
485 communication A | 485A 5 485 differential A signal
terminating resistor Terminal R- 6 120Q terminal resistor R-
signal ground GND 7 signal ground
signal ground GND 8 signal ground
Shielding and o

. PE 9 Shell shielding layer
grounding

*Note: When multiple devices are used in series, the last device needs to be equipped with an end connector on
JP2 to ensure the correct insertion of the communication terminal resistor. End connectors are divided into two
types according to the communication mode: CAN and RS485. When the communication mode changes, the

corresponding end connector needs to be replaced and cannot be mixed.

1-3 for short circuiting, 4/5/7/8 are
1---3 CANH~120R+ o
prohibited for use
CAN .
2-6 are short-circuited, and 4/5/7/8 are
2---6 CANL~120R- .
prohibited for use
4-3 short circuit, 1/2/7/8 are prohibited for
4---3 485A~120R+
use
RS485 - -
5-6 are for short connections, while
5---6 485B~120R- o
1/2/7/8 are prohibited for use

2.3.2.5 Wiring of USB connector (host computer)
The wiring of the USB connector is connected to the computer's USB module. It allows for parameter setting

changes and monitoring.

L L

x
1

=N\ S\

Figure 2.3.2.5-1 USB Interface

GND Al,B12, A12, Bl The grounding wire has been
USB Type-C connected to the control circuit
VBUS A4, B9, A9, B4 Used when communicating with a
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D-

A7,B7

D+

A6, B6

computer

*Please ensure that the TYPE-C cable used avoids situations such as communication interruptions. It is

recommended to use a TYPE-C cable with a magnetic ring.

*Regarding USB compatibility issues with some computers, please check if the COM is functioning properly in

the computer's Device Manager

*Drivers need to be installed for WIN7 system, while WIN10 system supports driver-free installation
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3 Basic settings and trial operation

3.1 Debugging tools

3.1.1 Host computer debugging software communication

1. Preparation before communication

The Q6s-D series servo debugging software, QQ Master, requires the Windows® operating system to run. No

%@

ater VO0.02.003.rae Master.exe

Note:

(1) The Q Master debugging software can be obtained by contacting the corresponding sales or technical
support personnel.

(2) The PC port is connected to the servo driver via a USB Type-C cable. It is recommended to use a USB cable
with a shielding layer and a magnetic ring, otherwise it may be affected by electromagnetic interference in the on-
site environment, leading to abnormal data acquisition and communication.

(3) The USB Type-C data cable is an optional accessory, available for purchase through the sales outlet. Model:
109.03.05010014-00, black data cable 1.5 with magnetic ring, USB3.0 A TO TYPE CL=1.5 BK

2. Establish communication
(1) . Double-click Master.exe;

@

Master.exe

=]

(2) Click the "Connect" button O , then click "Refresh" to update the USB COM port, and finally click "OK"
to establish communication;
If the USB port fails to refresh at this time, it is necessary to confirm whether the USB driver is installed
properly (manual installation is required for Windows 7);
If the driver is already installed, it is recommended to reseat the USB cable or power off and restart the servo,

and then try refreshing again;
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Select the connection drive method

0K
0 Communicate with the drrve
Connect to the drive via a Type-C data cable cancel
port Driver series Drive model Servo power
refresh

(O WIFI client mode Port number:8899 WIFI configuration
connection

The mode of the computer connecting
to the hotspot of the WIFI module

OWTFI server mode
connection, port number:

8899 IP address 192.168.16.1 ™

The drive 1s connected to the same router as the computer,with the computer acting as the
server

O No communication with the dnive

"Does not communicate with the drive,only loads saved files on the computer.etc.”

3. Confirm the servo firmware version

Click on the "Version Information" button on the right to view the current servo software version, firmware
version, hardware version, host computer version, XML file version, and other information.
When a servo abnormal fault occurs, relevant information at this point needs to be provided to the servo technical

support personnel.
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: —. = it
oy PO vomew 0 & wipend Ol pen ¥ postion 0] | counts ¥ Bus veltage ; v e :

® @

‘parxmeter revet Read
Fatan

paramenes
claghication
e paranseter nanse p:mme( st iz i default valise =
i i vahse
P 0 [ 51 ipen selecrion 0 167772, 0 3289650
1 [ 512 Ieput selertion 0 167772, 0 BAB7207
2 [ 513 Inpur sedection [} 167772, 0 8553000
3 [] 514 lnput seiection (i} 167772.. 0 2236962
4[] 515 Inpu selection 263172 187772, 0 2105376
10 [J 501 ourpur selection 197379 167772.. 0 197379
11 | S0 cutput selection 263172 167772 0 131585
12 [ 503 output selection 65793 167772.. 0 65793
31 [[] Poutionmg complenion range 10 [nselnm»n 2097152 0 0
1
32 ] Pounonmg complenon (1] 1 ] o
— cutpat wettmg
{ 33 [ TNP bold time 0 ms 30000 0 0
34 [] zev0 specd 50 pm 20000 10 50
35 [ Comsisent speed and widih 50 rpm 20000 w50
36 [ Amval speed 1000 rpm 20000 10 1000
37 [ The mechanical brake 0 ms 0000 0 o
engages when wopping
38 [ The mechanical brake acts 0 ms 32000 0 a
g opeation
39 [] Brake release specd setting 30 pm 3000 30 30
40 [] Waming cutpat selection | 0.0R catput of all hd 40 0 0
— warmngs
41 [ Warmng carpur selecticn 2 0-OR outpat of all w 40 1] 0
— warings
42 [ Possioning completion sauge 10 2087152 0 10
Instastly effective Set the function allocation for ST1 ingut =
parancters Thas possmetes 1s st wang bexsdecimal notaties as the dandard 75
Haever the input paramseters nesd to be converted to decimal As shown below,set each control mode wing hexadecimal
Restart effecrive 00----Fiseh Position Fully Closed-loop Control
panclery 00-Fire-Fire--y Speed comtrol

00 Huahusah b Torque comtrol
Please st the function sunsber m the"Fue™section. For the function number please refer to the imstruction mamual. The logic

settmg 1 alse weluded i the function nunber

Read-only parameter

>
Software ODSDP&EV0. 41. 0
version:
Hardware W1 straight line
Version: madel
Driver model-pulse-type driver
Firmware 210000007
version:

Driver power: 200w, 6A 48V level
ProductCode  0Ox0

Host computer version:
V00.02.009.01

4. Firmware Upgrade
(1) In the unzipped file of the servo debugging software Q Master, locate QMaster V00.02.005.06_All

The USB driver file "InstallDriver.exe" corresponding to \AiBurn\driver is used to install the USB driver;
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User Account Control

Do you want to allow this app from an unknown
publisher to make changes to your device?

InstallDriver.exe

Publisher:Unknown
File source:Hard drive on this computer

Display more detailed information

yes No

Device driver mstallation wizard [
Drevice drver installation wizasd

Welcome to the Device Driver

Installation Wizard! wizard

Thus wazad belps vou metall software drrvers. Without these
deavers some compwier devices camnet fustion

To continae. please click Nex™

<Previous(B) | Next page(i) cmed

(2) Follow the operation prompts and instructions

Drwver name starus

w” Libashl hrtinchip It's ready to use.

<Previous(B)

Click "Open Firmware Update Tool" to open the corresponding image file .img;
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Completing the device driver installation

Thie driver has been suceessfiully mtalled on this computer

Wou can now connect your devace to thue computer, I the
device comes with matructions, please read them first

cance]



STEP.

Q6-DP DC Servo System Manual (User's Guide)

L (counts W Bus voltage

U ¥ poution v
Fummwae
Metbod
0] = o Toci]ox Open the fismmware updand tocl
& Theeea
try function
vidd = x
. T PC ) o= ———
Progrumming | Crnne s starep cun -
=y
Ty = spmmtcn Yew Febde L= B ]

Ly
o
unidresmied 1564574
Odavter VO0L02.005
Trctmsesl Dormmestanss
J 4 Techamel mpyet
J# FaStarsge
1O miitn Seno2_wp v1 900007 1 img

3 ] 9 iy o STER
. Local ki€ ) % STEP Fovdier Conior M
o Ll kT 4 Meme

Farred sppradie Rastart the derice uber

1 pre prazmzy e Lial hedE ! Du-sne parmmeters wrveda

- Step Work (F) v €

ppe Spesd T s |

Pide marantty

mEB0x_Servad_wp vIS00007

CoflisersAdminisirate [Teshtop/mES T Servol_wp, V15000071 img 2
start

o medel iy Bl level model Seel  Verssen watsber | 00 —

(2) Click "Start", and the servo will automatically restart after the programming is completed;

£ Al

NLE = x £ AiBumviAg - *
Propammuge  Cresteasurmp Do easwe Pregrummag | Crrsse s swrep cand Dt ssamre
Day T
7 Ceemecnen  USB | dayy © usE |
ey L
USB devace 1 2

Boo v Ko

AutinChup device in

Foured o Restart the devioe afier sccendel programesing Farced vpprade Restart the device xbee
wpmade

| propammsy top demice
progren: Speed Time sesalt | A— Spend 656 TEL Tisae 988 Roalr SCCE |
CUsarsAdmintstratr ADesktop/mEEts Served wp,v15000071.img 2 & " CUsarsAdmintstrator estop/mESDs Servad wp, v15000071.img 2
start
5oL model mist Boad level model Servi)  Versien sussber 100 oo et SPLNOK, art (e — Bt 3ol modet e
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3.2 Trial operation

3.2.1 Debugging process

Debugging pi)ocess

h 4 1. Confirm appearance
unboxing inspechion- — — —po 2. Confirm the servo model
& ISPeEet 3. Confirm whether it matches the motor
4. Confirm whether the wiring terminals are
—complete
h 4
Poweron  |———— | 1, Connect the main power supply of the servo
system
Y
1. Connect the encoder cable
10 Control line cgrﬁgmaﬁaﬂ- —p»| 2. Connect the power line(electrical connection required)
3. Configure input and output signal lines
—according to requirements
A4
1. Open the Master software
Set servo parametegs — — — — P 2. Configure motor parameters
3. Configure relevant parameters such as control
mode
v . . .
1. Enter trial operation and enable
trialtun 0 b — — — — - 2. Confirm whether there 15 any interference in the moving h befors
oparation
3. Perform the action at low speed and confirm
Whether there are any abnormalities in operation
A4
. 1. Collect and analyze waveforms
Optimize servo parfmeters — — pm L
2. Optimize relevant control parameters to meet
—expected control requirements
h J —
1. Debugging completed,shut down and disable
parameter backup- — — — —®| cpable 2. Upload parameter backup
v
end

3.2.2 Inspection before trial operation

1. Confirm whether the main power supply, control power supply, and input voltage are within the required
range of the product;

2. Confirm whether the motor power line is properly connected, the phase sequence is normal, and the motor
resistance is within normal range;

3. Confirm whether the brake wiring is normal, and whether the brake can operate normally when switching
the enable status between ON and OFF;
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4. Confirm whether the encoder cable is properly connected and whether the encoder signal feedback is
normal;

5. Confirm whether the motor parameter settings are correct, such as motor current, pole pairs, encoder type,
resolution, etc;

6. Confirm whether the servo grounding system meets the requirements;

7. Confirm that the load mechanism is securely connected and free from abnormal interference;

8. Confirm that there are no other personnel in the surrounding area within the movable range of the load to

prevent accidental injury accidents;
CAN/485In CAN/485 Out

il
) i
T ]
F:-:H ZHengsheng
"_|_|_|_|_|_|_l_|_;; _.'_ -_:"_ ] Functional O terminal
7 Connect to the
¥ upper-level controller

. 1 USB Type-C communication
— —— interface connacted to
: I personal computer

EMII filter
Install a noise filter to prevent exterya

notse from the po‘r\'erﬁ‘ ; Sé‘x}en Encoder terminal
i 4 L_7

— communication

g

=
switching power suppl
A 24V-T2V switching pofver supplythat converts
AC power to DC power

o

=]

system grounding

Comrasponding oue-to-oue i e mose servo motor
UVW tarzmiake

The PE terminal 1s the

motor grounding terminal

3.2.3 Setting parameters

1 Position control mode
In position mode, the servo will control the motor shaft to move a corresponding distance according to the

received pulse commands, thus achieving position control of the load.
The following provides an explanation of the basic settings for position control.
(1) Command pulse input processing

The position command (pulse train) corresponds to the following three types of inputs.
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A&B phase pulse
+ CW/CCW

Pulse train + direction
According to the specifications of the upper-level controller and the servo settings, determine the pulse shape

and pulse counting method.

® Associated parameters

Command pulse o ) )
] o Set the direction for counting the input of command
Pr0.06 rotation direction | 0~1
) pulses.
setting

Command pulse input )
Pr0.07 . 0~3 Set command pulse input mode
mode setting

(2) Electronic gear function

The value obtained by multiplying the pulse command input from the upper controller by the preset frequency
division ratio is given to the position loop as the position command for position control. Through this function,
the motor rotation and movement amount per unit input command pulse can be arbitrarily set.

When the pulse output capability of the upper-level controller is insufficient, resulting in the motor failing to
reach the desired speed, this function can be used to increase the pulse command frequency.

® Associated parameters

Number of command Set the number of command pulses per rotation
Pr0.08 . 0to 16777216
pulses for one rotation of the motor.

The first instruction is to o
. Set the molecule for frequency division
divide the frequency of ] ) )
Pr0.09 0~1073741824 processing corresponding to the input of
the molecule by a
. command pulses.
certain factor

. Set the denominator for the frequency division
Instruction  frequency . ) ]
Pr0.10 L . 1~1073741824 processing corresponding to the input of the
division denominator

command pulse.

(3) Position command filter function
Increasing the value of the command filter can make the position command after frequency division (electronic

gear) smoother.

® Associated parameters

Pr2.22 Command 0 to 1000 ms Set the time constant of the first-order delay filter
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smoothing filter corresponding to the position command.

Command  FIR Set the time constant of the FIR filter corresponding
Pr2.23 0 to 1000 ms L )

filter to the position instruction.

(4) Pulse output function

The movement amount of the servo axis can be transmitted from the servo driver to the upper controller using
AB-phase pulse mode.

Z believes that the signal is output once for every revolution of the motor.

The output resolution and B-phase logic parameters can be set.

® Associated parameters

The pulse output resolution is set based on the
Number of output

Pr0.11 . 1~2097152 | P/r number of pulses output per rotation of each of
pulses per revolution
OA and OB.
Set the B-phase logic and output source for pulse
Pulse output logic output. Based on this parameter, the phase
Pr0.12 inversion/output 0~3 — relationship between the A-phase pulse and the B-
source selection phase pulse can be reversed by inverting the B-
phase pulse.
When the number of output pulses per rotation is
Pulse output 0 © not an integer, please set it to a value other than 0,
Pr5.03 frequency division 16777216 — and use Pr0.11 as the frequency division
denominator numerator and Pr5.03 as the frequency division

denominator to set the frequency division ratio.

Effective setting of Set the wvalidity/invalidity of error detection
Pr5.33 pulse regeneration | 0~1 — (Err28.0 "Pulse Regeneration Output Limit
output limit Protection").

(5) Deviation counter reset function
This function clears the value of the position deviation counter in position control by resetting the input (CL)

through the deviation counter.

e Associated parameters

Counter reset input Set the condition for clearing the deviation counter
Pr5.17 Oto4 ) .
mode reset input signal.

(6) Positioning completion output (INP) function
The output (INP) is completed through positioning, confirming the positioning completion status. Under
position control, when the absolute value of the position deviation count is below the positioning completion
range set by parameters, it becomes ON. In addition, the presence or absence of a position command can be

added to the determination conditions.
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® Associated parameters

Positioning Command | Set the time for outputting the position deviation
Pr4.31 . 0~2097152 . . o

completion range unit of the positioning completion signal (INP1).

Positioning . L

. Select the output condition for the positioning
Pr4.32 completion 0to 10 — . .
. completion signal (INP1).
output setting

) Set the holding time when Pr4.32 "Positioning
Pr4.33 INP hold time 0to 30000 | Ims ] ) ]
completion output setting" is set to 3.

Positioning . . . o
. Instruction | Set the dynamics of the positional deviation of the
Pr4.42 completion range | 0~2097152 . S . .
) unit output positioning completion signal 2 (INP2).

(7) Instruction pulse inhibit (INH) function

The command pulse inhibit input signal (INH) enables the command pulse counter to handle forced stops.

When the INH input is ON, the servo driver disregards the command pulse input and does not perform
pulse counting.

This function is disabled in the factory default state. When using it, please change the setting of Pr5.18
"Command pulse inhibit input disabled".

® Associated parameters

Invalid setting of

o Set the validity/invalidity of command pulse input
Pr5.18 command pulse inhibit | 0~1 L
. prohibition.
input

. Select the signal read cycle where command pulse input
Command pulse input and ) L )
Pr5.19 o ) 0Oto5 is prohibited. When the signal state matches the number
read prohibition setting

of times set for the read cycle, update the signal state.

3.2.4 Servo system test run

Conduct a trial run through the upper computer debugging software QO Master

3.2.4.1 Trial operation
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speed

acceleration 50,000

decelmation 50,000

Hegative direction lLimit{palae) Curent posizicn(pulsc)

o 0

®

fehan

Ol A 0 rpm
Exter trial operation enable
value st
Tog 3
maode
Jog 1000.000 pir

¥ position 0 | putse w Bus voltage ee| v
Step 1
Tnitiate the coafirmation of the wafety statas for trial operation If the wervo sydtem it fusctioning
withowt {audr click te"Entes "bunion 1o commence the mal operaton.

Apgly changes

Step 2 Claec novable range rameters for JOG. For JOG mevement st the
et and s values of &

Positive direction lamatiplse)

s s the variows bistrons 10 cantral the mater ia TOG{nching)or STEP(
aperation)

Nexi sep

(1) Set the JOG mode to 3, then set the speed, acceleration, and deceleration, and click "Apply Changes";
(2) Click "Enable", then click "JOG+", "JOG-", to jog the axis for forward and reverse rotation;
(3) To move a fixed step distance, click "Next", set the step distance, and then click "STEP+" or "STEP-" as

appropriate;
Negative direction limit(  Current position(counts) Positive direction limit(
counts) counts)
0 10020 0
D Continuous jogging
Step length(counts):1 0000 [] Contimuous step
u \_/
return Next
step
3.2.4.2 Test mode

Test mode:
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In the test mode interface, functions such as encoder position angle self-learning, fault reset, motion mode
switching, and point-to-point trial operation can be completed;

(1) Set motion mode: 1 (position reciprocating operation);

Target location 1: 0 counts
Target location 2: 0 zounts
Sports mode: §:5pead sports '
-
Wiz shutdom: 1:Redprocating mation of position 4
2:5ingle-point motion in position
3:Continuous movement in position
4:Reservation
Emor code 5:Reservation
§:5pead sports

(2) Set the speed, acceleration, deceleration, and set two target points for relative displacement, then click "Apply

Changes";
(3) Click "Enter Trial Run", then click "Enable", and finally click "Run" to perform reciprocating motion between

two points;

3.2.4.3 Return to zero

On the homing interface, you can set the homing mode and utilize the servo's internal homing function to conduct

an axis homing test;
(1) Set homing method selection: (Choose a suitable homing method based on the characteristics of the equipment);
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—_—
“—
EtherCAT.
S O mm ¥ pouticn 0} | Putse e voltage: 23| v
Seliction of 2et0 tétien 1-Afler Jeaving the negatsve humt poutio, the first Index 15 marked v
et avamo
Apply changes
Cuartent locatiom 0 julse
Returm to zevo sate ]
Enter trial opération
Zero eeturn method. 1-medbus master computer TETIm 19 200 W
Retitrn-lo-zero acoeleration 1000.000 ms/krpm
Return to gexo and
adart
Futst ez speett 10.000 pm
Second zoio speed 10.000 rpm Herurn 1o 2ev0 and
clowe
Return 1o 2ero affsel a pulse
¥
G mroex
Selection of zero retum method: {-Homing:Reset parametars to zaro

Reset 0-Homing parameters to zero
1-After leaving the negative limit the first Index is marked as zero

2-After leaving the positive limit the first Index is marked as zero

Current location: ] . : - .
3-After leaving the zero retum switch the first Index is marked as zero(positive travel zero retum switch)
Afier comfacting S zoro e swichidn i Index mark & st fo ceso(positing sravel zero retem swick)
5-Adfter leaving the zero return switch the first Index is marked as zero{negative fravel Zero retum switch)
Afear commacting e mare resam swick e firt Indax mark & 504 fo zero{megase mavel zare resmm swick)

Return to zero state: 7- Afier leaving the magatie adge of the resar-to-zero wisch dhe First Index i mried a3 maro and dhe imiial formard

Fma Izdex & mared as 2 i mital formand

After conu.cﬁ.u,g_the po_:jﬂit'e edge of the zero return switeh tha first Index is marked as

(2) Set the zero return mode to: 1 or 2;

Retum to zero method: 0-Does not rsmm to zero W
0-Mot retuming to zero
1- Medbus/Host computer retums to zero
2-10 trigger retum to zero

T e P e

(3) Set the zero return acceleration, the first zero return speed, the second zero return speed, etc;

(4) Click "Apply Changes", then click "Zero Return Start", and wait for the zero return to complete;
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4 Adjustments

4.1 Overview

Adjustment refers to the function of optimizing responsiveness by adjusting the servo gain of the servo

unit.For instructions issued from the controller, the driver needs to ensure that the motor operates accurately and

without delay according to the instructions.In order to make the motor action closer to the command and maximize

the performance of the machinery, gain adjustment is necessary.

The servo gain is set through a combination of multiple parameters (position loop gain, velocity loop gain,

velocity loop integration time constant, filter, velocity feedforward, load inertia ratio, etc.), which will affect each

other. Therefore, the balance between the set values of each parameter must be considered when setting.The

factory setting for servo gain is a stable setting.Please use various adjustment functions based on the user's

mechanical condition to further improve responsiveness.

Adjustment example:

Gain setting: low

Gain setting: high

Gain setting: high+feedforward

setting

Position loop gain: 20.0

Position loop gain: 100.0

Position loop gain: 100.0

Speed loop gain: 100.0

Speed loop gain: 50.0

Speed loop gain: 50.0

50.0

Speed loop integral time constant:

Speed loop integral time constant:
50.0

Speed loop integral time constant:
50.0

Speed feedforward: 0

Speed feedforward: 0

Speed feedforward: 100

Inertia ratio: 250

Inertia ratio: 250

Inertia ratio: 250

Adjustment function:

. . An offline gain adjustment function that automatically adjusts the
Automatic | One click . ) )
i . gain parameters of the servo after setting the curve trajectory and | 7.2
gain self-tuning ) )
) response requirements parameters through a wizard.
adjustment ——— . - . . . . . .
inertia Divided into offline identification and online identification, it can | 7.2
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identification | identify the load inertia ratio
Motor Can identify the resistance and inductance parameters of the motor
parameter 7.2
identification
An online gain adjustment function that can identify the inertia ratio
Real time | and friction force in real time, automatically configure the notch 79
gain tuning filter, and manually adjust the rigidity to automatically adjust the gain
parameters.
In the actual operating state, the resonance frequency is inferred based
Adaptive on the vibration component in the motor speed, and the parameters of 79
notch filter the notch filter that removes the resonance component are
automatically set to reduce the vibration at the resonance point.
Position Can smooth position instructions
instruction 7.3
filtering
Servo  gain | Can achieve optimal servo performance 73
adjustment
When controlling the position, the speed control command required
for the action is calculated from the internal position command, and
Feedforward | the speed command calculated by comparing it with the position 73
function feedback is added to obtain the speed feedforward. Compared with
feedback control, it can better reduce position deviation and improve
responsiveness.
By using internal data or switching gain through external signals, it is
Gain possible to achieve effects such as reducing vibration during 73
Manual switching stopping, shortening setting time, and improving command
gain responsiveness.
adjustment | 3rd gain | Increasing the gain during the stopping process within a certain 73
switching period of time can shorten the positioning and setting time
Two degree | Can improve location responsiveness
of  freedom 7.3
control
Pseudo Pseudo differential feedforward control enhances the anti-
differential interference ability of the speed loop and improves its ability to 73
feedforward | follow speed commands by adjusting the speed loop control method.
control
Pseudo Can enhance anti-interference ability and reduce overshoot
differential
feedback 73
control
friction Three types of torque compensation: offset torque compensation and | 7.3
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compensation | offset load compensation that maintain a fixed action, dynamic
friction compensation that changes direction according to the action
direction, and viscous friction compensation that changes according
to the command speed
Torque In non torque control mode, disturbance observation function can be 73
observation used .
Suppression | Can eliminate quadrant patterns
of over
7.3
quadrant
protrusions
Mechanical By using notch filters to suppress resonance points, higher gains or
resonance reduced vibrations can be set 7.4
suppression
vibration In response to the vibration at the end of the device and the overall
suppression o shaking of the device, it is necessary to eliminate the vibration
End vibration . )
. frequency components from the position command in order to | 7.4
suppression . . . o . .
achieve the function of reducing vibration.This product provides 4
damping filters that can simultaneously suppress 4 frequency points.
Mechanical characteristic | By scanning the frequency of the machine and drawing a Bode plot, 75
analysis the inherent characteristics of the machine can be obtained ’

When in a vibration state (abnormal noise or vibration), please quickly cut off the power or turn off the servo

enable, and pay attention to safety.

4.2 Automatic gain adjustment

4.2.1 One click self-tuning

The self-tuning function is an offline gain adjustment function. After setting the curve trajectory and response

requirements parameters through a wizard, the servo will automatically adjust the gain parameters. The one click

self-tuning adjustment parameter flowchart is shown below.
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Start

Parameter
Initiate

| I

Select Self
Tuning

Mode Setting

I

Reduce
Gain Yes

Vibration occurs

Running Setting during jog operation

No

Self Tuning

Result
Confirming

i)

End

Operation steps:

By clicking the 'self-tuning' button on the upper computer, you can enter the self-tuning operation interface,
as shown in the following figure. The self-tuning function is divided into the following four steps:
STEPI mode setting
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@ self-tuning - O X

STEFP 2 STEFP 3 STEF 4
Run settings Self adjustmpnt Result .

Mode Selection

© standard response(default) O Positioning (O Trajectory synchronization
prionity mode mode

(O high rigidity © Medium rigidity(default) QO Low rigidity

Positioning completion condition

10 Fulse

Expl 1on:Set the positioning accuracy in command units;If there are no specific
requirements just follow the default parameters.

Position mstruction FIR

[‘I ]ms (0,100

Previous step 1/4 Next step

There are three modes to choose from, namely standard response, positioning priority mode, and trajectory
synchronization mode. The default mode is standard response mode.
® Standard response mode: suitable for the vast majority of application scenarios.
® Positioning priority mode: suitable for applications with fast positioning.
® Trajectory synchronization mode: suitable for applications with high trajectory tracking
requirements.

2. There are three types of load mechanisms to choose from, namely high rigidity, medium rigidity, and
low rigidity, with the default being medium rigidity.

® High rigidity: After the tuning is completed, the system has high response performance.

] Medium rigidity: After the tuning is completed, the system response performance is at a
moderate level.

® Low rigidity: After the tuning is completed, the system response performance is relatively
low.

3. Positioning completion condition: When the error between the actual position and the instruction position
stabilizes at the set value of instruction units, the positioning is considered complete, with a default of 10
instruction units.

4. Position instruction FIR filtering time: Position instruction FIR filtering time constant, unit: ms, value

range: 1-100ms, default is Ims.
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After setting the above options and parameters, click "Next" to enter the STEP 2 operation setting interface.

STEP2 mode setting

@ self-tuning — O >

STEP 1 STEP 3 Self ady STEFP 4
Mode settin Run settin; Result
| Modeseaing Co |

Jog speed- 60 I Tpm
Jog acceleration and| 50 I ns/krpm ’ .

deceleration time:

u u Tip:The positive and negative operating range must be
greater than 0.25 turns.
NIN(x) NOTOR (r) MY (x)
[o | 0.000 lo | If the unidirectional rotation mode is selected the operating
) ) range settmg 1s mvalid.

Operation mode sefting
. . .

Running direction: () Forward and backward (O Unidi 1 forward Qu 1 reversal
reciprocatng
Moving distance: () Full range operation (O Unidirectional rotation distance 3 } curcle

Tip:Select the forward and backward reciprecating mode and un between the set positive and negative

Operating curve limitations

Maximum speed: 1500 ron Maximum 100 I ns/rpm
: acceleration:
2/4 Next step

Previous step

1. Set the motion range, mainly including the Jog speed, Jog acceleration and deceleration time, and motion

range.
® Jog speed: The maximum speed at which the motor operates in Jog mode, measured in r/min.

The default Jog speed is 60r/min.

® Jog acceleration and deceleration time: In Jog mode, the acceleration and deceleration time is
measured in ms/(1000r/min), and the default Jog acceleration and deceleration time is 50
ms/(1000r/min).

After setting the Jog speed and Jog acceleration/deceleration time parameters, click the "ON" button to
enter Jog mode, and set the operating range through the "Jog -" and "Jog+" buttons.After setting the operating
range, click the "OFF" button to exit Jog mode.

[Note 1]: If the unidirectional rotation mode is selected, the operating range setting is invalid.
[Note 2]:The positive and negative operating range must be greater than 0.25 turns
2. Set the running direction, default to forward and backward reciprocating mode.
® Forward and backward reciprocating: The motor will reciprocate within the set positive and
negative operating range.
® Unidirectional forward rotation: When rotating in a unidirectional direction, the positive and
negative operating ranges are invalid, and it will rotate forward according to the set unidirectional
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rotation distance.
® Unidirectional reversal: When reversing in one direction, the positive and negative operating
ranges are invalid, and the rotation will be reversed according to the set one-way rotation distance.
3. Set the movement distance, default to full range operation.
® Full range operation: Only when in forward and reverse reciprocating mode, full range operation
is effective, and the motor will reciprocate within the positive and negative operating ranges.
® Unidirectional rotation distance: The unidirectional rotation distance is only effective when in
unidirectional forward/reverse mode, and the motor will rotate forward/backward according to the set
unidirectional rotation distance.
4. Set operating curve limits.
® Maximum speed: The maximum operating speed within the set range of motion, measured in
r/min, with a default maximum speed of 1500r/min.
® Maximum acceleration: Within the set range of motion, the maximum acceleration is measured
in ms/(1000r/min), with a default maximum acceleration of 100 ms/(1000r/min).
® After setting the above options and parameters, click "Next" to enter the STEP 3 self-adjusting

interface

STEP3 self-adjusting
@) self-runing - 0o X

STEP 1 mode sgti] STEFP 2 EP STEFP 4
Run settings Self adjustment Result
confirmed

Poar [ ] Inertia identification onty

terst

Load inertia ratio: | 250 l %

S"[ .

Ripasehas) 14 l HIN () MOTOR (r) HAX (r}
Speed gain: [35 lgz | | [-3.004 | [oza | 0341
3rd notch frequency: | 5000 l Hz
4th notch frequency- | 5000 l Hz - 17%
Previous step 374 Next step

1. Click the "START" button in the interface to enable the self-tuning function, and the progress bar below
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will display the self-tuning process.If only the inertia needs to be identified, the "inertia identification only" option
can be checked.The left interface will display the identification results of load inertia ratio, setting rigidity and
speed loop gain, and adaptive notch configuration results. When the third and fourth notch frequencies are both
5000Hz, it indicates that no resonance point has been detected in the system.

After the self-tuning is completed, a prompt box will pop up saying "self-tuning completed".Once the tuning
is completed, the servo enable will automatically turn off and save the tuning parameters.

@) seif-tuning - O X

STEP 1 mode $efting STEP 2 Runnifg Sefting STEP 4
Self adjustment Result
confirmed

‘ Inertia identification only

Load inertia ratio: 7V prompt ‘ %

g orr

: ° Setting completed

Rigid setting: |
Speed gaim: | WOTOR (x) WAL (x)
, | [0.341 | [0.341
Resonance
ppIession
3rd notch frequency- 5000 l Hz
4th notch frequency: 5000 l Hz
Previous step 374 Next step

3. Click the "OK" button and then click the "Next" button to enter the STEP 4 result confirmation interface.

STEP 4 Result Determination
1. This interface will display the values of relevant parameters before and after tuning.
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G st g - box
STEP 1 mode etti STEP 2 ing Settings STEP 3 Self adjustment P 4
I s
confirmed
parameter number parameter name Before the change after the change unit
1 Pr0.03 Real time automatic adjustment 12 18
of rigidity settings
2 Pr0.04 Inertiaratio 252 251 %
3 Pr1.00 Position 1 loop gain 39 120 1/s
4 Pr1.01 1lst speed proportional gam 22 75 Hz
5  Pr1.02 The first speed mtegration time 25 10.6 ms
constant
6  Pr1.04 The first torque filter 1.03 0.3 ms
7  Pr1.05 2nd position loop gain 39 120 1/s
8  Pr1.06 Second speed proportional gain 22 75 Hz
9  Pr1.07 Second speed mtegration time 25 10.6 ms
constant
10 Pr1.09 Second torque filter 1.03 0.3 ms
11 Pr2.22 Instruction smoothing filter 11.3 3.1 ms
12 Pr6.48 Adjust the filter 1.3 0.4 ms
Previous 474 complete

One click self-tuning update parameters:

Pr0.03 Real time automatic adjustment of rigidity settings
Pr0.04 Inertia ratio

Pr1.00 Position 1 loop gain

Pr1.01 1st speed proportional gain
Pr1.02 The first speed integration time constant
Pr1.04 The first torque filter

Pr1.05 2nd position loop gain

Pr1.06 Second speed proportional gain
Pr1.07 Second speed integration time constant
Pr1.09 Second torque filter

Pr2.07 3rd notch frequency

Pr2.08 Third notch width

Pr2.09 Depth of the third notch

Pr2.10 4th notch frequency

Pr2.11 4th notch width

Pr2.12 4th notch depth

Pr2.22 Instruction smoothing filter
Pr6.48 Adjust the filter
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4.2.2 Inertia identification

As an important parameter of the servo system, the accuracy of the moment of inertia seriously affects the
performance of the speed loop, which in turn affects the overall performance of the servo system.In general, the
inertia of the motor shaft is known, and only the load inertia needs to be identified. The load inertia ratio is defined
as follows:

Load inertia

Load inertia ratio =
Motor shaft inertia

If the load inertia ratio is known, it can be manually set;In most cases, the load inertia ratio is unknown and

needs to be identified. Identification methods include offline inertia identification and online inertia identification.

4.2.2.1 Offline inertia identification

Offline inertia identification refers to the trajectory generated by a pre-set trajectory generator within the
servo system, which can set speed and acceleration limits according to user needs.
Applicable conditions:

(1) The motor can run for more than 0.2r;

(2) Friction torque or load torque exceeding acceleration torque may result in significant inertia identification
errors;
Operation steps:

By clicking the 'self-tuning' button on the upper computer, you can enter the self-tuning operation interface,
as shown in the following figure. The self-tuning function is divided into the following
Four steps:
STEP1 mode setting
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_(,3 self-tuning — O =
STEFP 2 STEF 3 STEFP 4
Run settings Self adjustment Result -
Mode Selection
© standard response(default) (O Positioning O Trajectory synchronization
priority mode mo

O high rigidity © Medinm rigidity(default) O Low rigidity

Positioning completion condition

Explanation:Set the positioning accuracy m command unitsIf there are no specific
requirements_just follow the default parameters.

Position instruction FIR

Previous step 1/4 Next step

Detailed explanation is the same as the one click self-tuning chapter in 4.2.
STEP2 mode setting
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@ self-tunmg — D x
STEP 1 STEP3 Selfidiustment .| STEP 4
Mode setting Result
confirmed
Jog acceleration an ms/krpm ’ .
deceleration time: . > ~ >
Goo) Goo)
\_} \_} Tip:The positive and negative operating range must be
— — greater than 0.25 fumns.
MIN () MOTOR () MAX (x)
[ 4] ID.O{}D l 0 ] If the unidirectional ion mode is selected,the operating

fange setting 1s invahd.

Operation mode setting

Running direction: () Forward and backward (O Unidirectional forward (O Unids 1 reversal

reciprocating
Moving distance: () Full range operation O Unidirectional oot il

Tip:Select the forward and backward reciprocating mode and mun between the set positive and negative limats;

Operating curve limitation:

Maximum speed: | 1500 rpm Maxmum 100 ns/krpm
acceleration:

Previous step z2/4 Next step

Detailed explanation is the same as the one click self-tuning chapter in 4.2.

STEP3 self-adjusting
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@) scif-tuning — i > [
fornman
s STEB 1'mbae sotting 5|  STEP 2 o STER4Reu I
| Run sefttings =
I_-°d o Inertia identificatign only
Load inertia ratio: 0 ] '
st e
Rigid setting: 19 |
e ’ﬁ 0 o WIN (r) MOTOR (r) HAX (r)
— o | [0.000 | 5
3rd notch frequency: 5000 \ Hz
4th notch frequency: 5000 ] Hz
1 Previous step 3/4 Next step F

Select 'Inertia Identification Only' as shown in the diagram, and the motor START button will start inertia
identification.The inertia identification result will be displayed on the left side after the inertia identification is

completed.

4.2.2.2 Online Inertia Identification

Online inertia identification refers to the process where the operating trajectory is arbitrarily set by the user
without prior knowledge of the trajectory. It can be controlled by a controller or by generating position commands
internally within the servo system, and the load inertia ratio is updated in real-time according to a certain update
strategy.
Applicable conditions:

(1) Operating speed greater than 250rpm,;

(2) Friction torque or load torque exceeding acceleration torque may result in significant inertia identification

errors;

Operation steps:

By clicking the 'Gain Adjustment' button on the upper computer, you can enter the real-time gain adjustment
operation interface, as shown in the following figure:

Set the mode selection to 1: standard response mode;

The running trajectory can be generated by Q Master or by the controller.As long as the online identification

update conditions are met, the load inertia identification results will be displayed in real-time in the red box in the
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following figure.

If there is abnormal noise during operation, the rigidity setting value can be reduced until no abnormal noise

occurs.
&) Gain adjustment — O X I
automatic gain vibration control Instruction filter correlated parameters

Mode 1:5tandard response mode ~

Selection

Speed response frequency=000 Hz Rigid setting
Characteristic changes 1:Basically no change

Load characteristics set value Estimated value unit
Inertia 0 %
ratio
Positive friction 0 %
Reverse friction 0 %
Viscous friction 0.0 %,/(10000r/min)
edit write

4.2.3 Motor parameter identification

When the resistance and inductance parameters of the motor are unknown, or when the actual resistance and
inductance deviate significantly from the theoretical design values, especially for linear motors, the motor
parameter identification function can be used to identify the resistance and inductance parameters of the motor.The
servo matched rotating motor does not require motor parameter identification.

Operation process:

(1) Click the 'Motor Parameter Identification' button on the upper computer to enter the motor parameter

identification operation interface, as shown in the following figure:
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@ Master - O X

Motor parameter identification

Tip:Do not use this function on platforms that may fall due
to the mfluence of gravity!

Motor phase 0.55 a

Tesistance:

Direct axis 2.29 mH
mductance of

motor:

Motor cross axis 2.29 mH
inductance:

The motor specification book label 15 called the theoretical
value.and the above identification values are the actual
values

(2) Click the [ START 1 button in the above figure to perform parameter identification, as shown in the
following figure:

@& Master - O *

Motor parameter identification

Tip:Do not use this function on platforms that may fall due
to the mfluence of gravity!

Motor phase 0.55 9]
resistance:

Direct axis 2.29 nH
mductance of

motor: )

Motor cross axis 2.29 nH
mductance:

The motor specification book label 15 called the theoretical
value.and the above identification values are the actual
values

(3) The identification process will end in about 1 minute, and the identification results will be displayed as shown

in the following figure:
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[Note] Do not use this function on platforms that may fall due to the influence of gravity.

The real-time gain adjustment function is an online gain adjustment function that can identify the inertia ratio

and friction force in real time, automatically configure the notch filter, and manually adjust the rigidity to
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Master — |
(O]

Motor parameter identification

to the mnfluence of gravity!

X

Tip:Do not use this function on platforms that may fall due

Motor phase 0.82 l £2

resistance:

Direct axis 2.18 l mH
mductance of LS
motor:

Motor cross axis 2.94 l mH
mductance: —_—

@
Identification results

The motor specification book label 15 called the theoretical
value and the above identification values are the actual
values

automatically adjust the gain parameters.

Operation steps:
By clicking the 'Gain Adjustment' button on the upper computer, you can enter the real-time gain adjustment

operation interface, as shown in the following figure:
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@ Gain adjustment — mouth X
automatic gain vibration control Instruction filter correlated parameters
Mode 0:Invalid e
Selection
Speed response frequency=750 Hz Rigid setting
Characteristic changes 1:Basically no change
Load characteristics set value Estimated value unit
Inertia 251 %
ratio
Positive friction 0 %
Reverse friction 0 %
Viscous friction 0.0 %/(10000r/min)
edit write

When the servo is enabled to be turned off, there are 5 modes to choose from: invalid, standard response
mode, high response mode, high response mode 2, and high response mode 3.1t can also be set by modifying the
parameter Pr0.02- real-time automatic adjustment setting.

(1) Invalid: The real-time gain function is invalid.

(2) Standard response mode: a mode that emphasizes stability.No offset load friction compensation or gain
switching is applicable.

(3) High response mode: a mode that emphasizes positioning.Used for horizontal unbiased load, low friction
screw driven machines, etc.Speed and torque control are the same as standard mode.

(4) High response mode 2: Based on the high response mode, the deviation of positioning and setting time can
be suppressed by using offset load compensation and the third gain.Torque control is the same as standard mode.

(5) High response mode 3: Based on high response mode 2, it shortens the positioning and setting time under
high friction loads.Under speed control, it is the same as the vertical axis mode, and under torque control, it is the

same as the standard mode.
1. According to the actual load characteristics, the "Characteristic Change" option can be pre selected, with

a total of 4 options: no change, basically no change, slow change, and rapid change. The default selection is no

change.

70



STEP.

Q6-DP DC Servo System Manual (User's Guide)

& Gain adjustment mouth

>

automatic gain vibration control Instruction filter

correlated parameters

Mode Selection 1:Standard response mode

Speed response frequency=1400 Hz

Rigid setting

Characteristic changes 1:Basically no change
. _ 0:No change
Load characteristics set value Estimated value -

1:Basically no change
2:5lowly changi

Inertia 245 G oo HNEHE

ratio 3:Rapid changes

Positive friction 0 o4

Reverse friction 0 %%

Viscous friction 0.0 %/(10000r/min)

2. Click the "Vibration Control" button to set the filter mode to 2 valid modes, or set it through parameter

write

Pr2.00.
&) Gain adjustment — mouth %
automatic gain vibration control Instruetion filter correlated parameters
Filter method 2:2 valid Y edit write
Ho. sefting clear Fequency width depth 2]
first 5000 2 0
second 5000 2 0
third 5000 2 0
fourth 5000 2 0 N
fifth 5000 2 0 M
Vibration reduction 0:MNo switching v edit write
control switching setting
No. setting clear frequency filter depth width
first 115 30 0 0
second 0 30 0 0
third 0 30 0 0
fourth 0 30 0 0
16:32:00:5¢67  Filter method successfully
written
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3. Activate the servo and operate the machine as usual to begin identifying the load characteristics.

After the identification of load characteristics is completed, the Pr0.04 inertia ratio will be updated.In addition,
according to the mode setting, Pr6.07- torque command added value, Pr6.08- positive direction torque
compensation value, and Pr6.09- negative direction torque compensation value will also change accordingly.

If there is a resonance point in the system, the third and fourth traps will be automatically configured to
suppress resonance.

"nman

6. In the "Automatic Gain" interface, adjust the rigidity by clicking or "=" or improve the rigidity by
setting the parameter Pr0.03- Real time automatic adjustment of rigidity.When adjusting the rigidity, the
parameters in the interface corresponding to the "instruction filter" option will change with the rigidity.

@ Gain adjustment - O X

automatic gain vibration control Instruction filter correlated parameters

For a delay in the position instruction.execute the FIR type smoothing

filter setting. i
edit write
category set value umit
FIR filter 1.0 ‘ms
smoothing filter 1.8 ms

1. Click the "" button to increase rigidity, observe the running waveform, and adjust to the most suitable
value.

After adjusting to the appropriate value, the result will be automatically saved.

3. Note 1: After starting, after the first servo enable is turned on, or when increasing Pr0.03- real-time
automatic adjustment of mechanical rigidity setting, abnormal noise or vibration may occur before the load
characteristics are estimated to be stable. If it can be stabilized immediately, it is not an abnormal situation.If the
vibration or action is repeated more than 3 times and there is still abnormal noise, please take the following
measures.

4. Reduce Pr0.03- Real time automatic adjustment of rigidity setting.

5. Set Pr0.02- real-time automatic adjustment to 0 to render real-time automatic adjustment ineffective.

6. Pr0.04 inertia ratio is set as the identification value, and Pr6.07 torque command added value, Pr6.08
positive direction torque compensation value, Pr6.09 negative direction torque compensation value, and Pr6.50
viscous compensation gain are set to 0.

7. Invalidate the load fluctuation suppression function.(Pr6.10 bit4=0 followed by bit=0).

8. [Note 2] After abnormal noise or vibration occurs, Pr0.04 inertia ratio is set as the identification value.

The values of Pr6.07 torque command added value, Pr6.08 positive direction torque compensation value, Pr6.09
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negative direction torque compensation value, and Pr6.50 viscous compensation gain will become extreme
values.If the above situation occurs, please implement the countermeasures mentioned in 3) above.

9. [Note 3] In the real-time automatic adjustment results, Pr0.04 inertia ratio, Pr6.07 torque command added
value, Pr6.08 positive direction torque compensation value, Pr6.09 negative direction torque compensation value,
and Pr6.50 viscosity compensation gain are written to EEPROM every 30 minutes. When the power is reconnected,
this data is used as the initial value for real-time automatic adjustment.If the power is turned off within 30 minutes,
the real-time automatic adjustment results cannot be saved. Please take note.At this point, please manually write
the parameters to EEPROM before turning off the power.

10. [Note 4] The control gain is updated when it stops, and in cases where the gain is extremely low or when
instructions are continuously given in one direction, the setting value of Pr0.03- real-time automatic adjustment
of mechanical rigidity may not take effect when the motor is not stopped.In this case, according to the rigidity
setting reflected after stopping, abnormal noise or vibration may occur.When changing the rigidity, please stop
the motor and confirm that the changed rigidity setting has indeed taken effect before proceeding to the next step.

11. Real time gain adjustment updated parameters:

Pr0.04 Inertia ratio When real-time gain adjustment is effective (Pr0.02=1-4), update this
parameter
Pr6.07 Torque command added Update this parameter when real-time gain adjustment is in high
value response modes 2 and 3 (Pr0.02=3,4)
Pr6.08 | Positive direction torque | Update this parameter when real-time automatic adjustment of high
compensation value response mode (Pr0.02=4)
Pr6.09 Negative direction

torque compensation

value

Parameters updated based on rigid settings:

Pr1.00 Position 1 loop gain
Pr1.01 1st speed loop gain
Pr1.02 The first speed integration time
constant
Prl1.04 The first torque filter When real-time gain adjustment is effective
Pr1.05 2nd position loop gain (Pr0.02=1-4), update the set value according to
rigidity
Pr1.06 Second speed loop gain
Pr1.07 Second speed integration time
constant
Pr1.09 Second torque filter
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Pr2.22 Instruction smoothing filter

When real-time gain adjustment takes effect
(Pr0.02=1-4), update the set value according to
rigidity.

[Note] The primary filter is fixed under speed

control.

Pr6.48 Adjust the filter

When real-time gain adjustment takes effect
(Pr0.02=1-4), update the set value according to
rigidity.

[Note] The primary filter is fixed under speed

control.

Parameters set to fixed values:

Pr1.03 First speed detection filter 0
Pr1.08 Second speed detection filter
Prl1.10 Speed feedback gain 1000(100%)
Prl.11 Speed feedforward filter 0
Pr1.12 Torque feedforward gain 1000(100%)
Pr1.13 Torque feedforward filter 0
Pr6.10 Function extension settings bitd=1
Pr6.49 Instruction response filter/adjust 15
filter attenuation setting

Parameters set based on gain switching settings:

Prl.14 2nd gain setting When real-time gain adjustment is effective, (Pr0.02=1-
4)issetto .
Prl.15 Position control switching Set to 0 in standard response mode (Pr0.02=1).When
mode high response mode 1-3 (Pr0.02=2-4) is set to 7.
Prl.16 Delay time for switching When real-time gain adjustment is effective, (Pr0.02=1-
position control 4) is set to 10.
Prl1.17 Position control switching When real-time gain adjustment is effective, (Pr0.02=1-
level 4)is setto 0.
Pr1.18 Position control switching
timing
Pr1.19 Position gain switching time | When real-time gain adjustment is effective, (Pr0.02=1-
4) is set to 10.
Pr1.20 Speed control switching mode | When real-time gain adjustment is effective, (Pr0.02=1-
Pr1.21 Speed control switching time 4) is set to 0.
Pr1.22 Speed control switching level | When real-time gain adjustment is effective, (Pr0.02=1-
4) is set to 10.
Pr1.23 Delay during speed control When real-time gain adjustment is effective, (Pr0.02=1-
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switching 4)issetto 0.
Pr1.24 Torque control switching
mode
Pr1.25 Torque control switching time | When real-time gain adjustment is effective, (Pr0.02=1-
4) is set to 10.
Pr1.26 Torque control switching level | When real-time gain adjustment is effective, (Pr0.02=1-
Pr1.27 Delay during torque control 4) is set to 0.
switching
Pr6.05 Position 3 gain effective time When in standard response mode and high response
mode (Pr0.02=1,2), set to 0 (invalid).
High response modes 2 and 3 are set to (Pr0.02=3,4)
and Pr2.20 x 20.
(However, the maximum value must be limited to
within 10000.)
Pr6.06 Position 3 gain multiplier When in standard response mode and high response

mode (Pr0.02=1,2), set to 100 (100%).At high response
modes 2 and 3 (Pr0.02=3,4), set to 200 (200%).

Usually set as invalid parameters:

Pr6.10 Function extension settings | Enable bitl for load fluctuation suppression function and
enable bit3 for inertia ratio switching function are invalid
internally
Pr6.13 Second inertia ratio Although the parameter settings can be changed, the

inertia ratio switching function is set to be invalid.

4.2.5 Adaptive notch filter

4.2.5.1 Overview

In the actual operating state, the resonance frequency is inferred based on the vibration component in the

motor speed, and the parameters of the notch filter that removes the resonance component are automatically set

to reduce the vibration at the resonance point.
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Filter
Position/Speed /Auto Tuning/ Torque ﬂMotor
Command _ Position/Spee CommandlCyrrent| [FUe"
> —» | notch filter > »  Motor
| d Command Control
Inference of !

resonant frequency [

Encode

Driver

Figure 4.2.5.1 Adaptive Filter Block Diagram

4.2.5.2 Scope of Application

Can be applied to modes other than torque control.

It needs to be in a servo enabled open state.
Properly set the deviation counter reset command input prohibition, torque limitation, and other
elements beyond control parameters to ensure that the motor rotates normally without

obstacles.

4.2.5.3 Precautions

When the resonance frequency is lower than three times the speed response frequency.

When the resonance peak is low or the control gain is low, and the impact on motor speed cannot
be manifested.

When there are three or more resonance points.

When the motor speed changes with high-frequency components due to nonlinear factors such as
backlash.

4.2.5.4 Usage

Please input the action command when Pr2.00 'Adaptive Filter Mode Setting' is set to a value other than
0.When the resonance point affects the motor speed, the parameters of the third notch filter or the fourth notch
filter will be automatically set according to the number of adaptive filters.
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Please use the following parameters to set the corresponding action of the adaptive filter.

When changing the mode, please temporarily set it to 0 (invalid) or 4 (clear).

<Invalid adaptive filter>
The adaptive filter is invalid.
The parameters associated with the third and fourth notch

filters remain at their current values.

<1 adaptive filter is effective>
One adaptive filter is effective.
Update the associated parameters of the third notch filter

based on the adaptation results.

<2 adaptive filters are effective>
Adaptive Two adaptive filters are effective.
2 00 filter Update the associated parameters of the 3rd and 4th notch

mode filters based on the adaptation results.

Resonance frequency measurement mode

Measure the resonance frequency.The measurement results
3 can be confirmed by Q Master.

The parameters associated with the third and fourth notch

filters remain at their current values.

<Adaptive result clearing>
The associated parameters of the third and fourth notch filters

are invalid,

And clear the adaptation results.

At the same time, automatically set the following parameters.

3rd notch o
2 07 Set to 5000 when no resonance point is found.
frequency
2 08 Third notch width
) 09 Depth of the third | The adaptive filter is automatically set when it is effective.
notch
Automatically set the second resonance frequency inferred by
2 10 4th notch frequency | the adaptive filter, and set it to 5000 when no resonance point is
found.
2 11 4th notch width . . .
Two effective adaptive filters are automatically set.
2 12 4th notch depth

[ Precautions ]
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1. After the first servo enable is activated, there is a possibility of abnormal noise or vibration before the
adaptive filter stabilizes. If it can be stabilized immediately, it is not an abnormal situation when the real-time
automatic adjustment is effective and the rigidity setting is improved.If there is still abnormal noise after
continuous vibration or repeated action for more than 3 times, please take the following measures.

(1) Write the parameters during normal operation into EEPROM.

(2) Reduce Pr0.03 'real-time automatic adjustment of rigidity setting'.

(3) Set Pr2.00 'Adaptive Filter Mode Setting' to 0 to disable the adaptive filter.
(4) Manually set the notch filter.

After emitting abnormal noise or vibration, the values of the third and fourth notch filters will become very
extreme.In this case, following the method described in (3) above, set the adaptive filter to invalid, i.e., set the
values of Pr2.07 "3rd notch frequency" and Pr2.10 "4th notch frequency" to 5000 (invalid), and then reset the
adaptive filter to valid.

3. The third notch filter (Pr2.07-Pr2.09) and the fourth notch filter (Pr2.10-Pr2.12) are written to the
EEPROM every 30 minutes. When the power is turned on again, this data is used as the initial value for automatic

adjustment.

4.3 Manual gain adjustment

4.3.1 Position instruction filtering

4.3.1.2 Instruction smoothing filter
During position control
Set the time constant of the first-order delay filter corresponding to the position instruction.
(1) The actual filter constant for (set value x 0.1ms) has a maximum absolute error of 0.4ms if it is less than

100ms, and a maximum relative error of 0.2% if it exceeds 20ms.

[r/min] |Fosition command ! -
RPM [r/nin] before filtering Position command Filter switching
W after filtering & waiting time*?
c

Command smoothing filter
Setting Time [g=]
(Pr2. 22%0. 1 m3)

VeX 0,632 F——=== -

VeX0. 368" p===== B e et ittt e g~

(2) The switching of Pr2.22 "instruction smoothing filter" is performed when the instruction pulse
transitions from 0 state to a state other than 0 at regular intervals (0.1 ms) during the positioning completion
output.If the filtering time constant is small and the positioning completion range is large, there will be
accumulated pulse residues in the filter at the above time (the difference between the position command before
filtering and the position command after filtering, and the area is calculated by time integration). After
switching, it will quickly return to its original position, so the motor will operate at a higher speed than the

previous command. Please note.

78



S TE P@ Q6-DP DC Servo System Manual (User's Guide)

(3) Change Pr2.22 'Instruction Smoothing Filter' until it is suitable for situations where internal calculations
may experience delays. During this period, there is a possibility that the change will be retained when the
switching time reaches * 2.

(4) When in 2-degree-of-freedom control mode (Pr6.47 bit0=1), Pr2.22 is the time constant of the 2-

degree-of-freedom instruction response filter. The maximum value is limited to 2000 (=200.0 ms)

4.3.1.2 Instruction FIR Filter
During position control
Set the FIR filter time constant for the corresponding instruction.
During speed control
When in the degree of freedom control mode (P6.47 bit0=1), set the corresponding FIR filter time constant.
Set the arrival time of V¢ according to the square wave command corresponding to the target speed Vc, as

shown in the following figure.

RPM [r/min]|Position Command

before filtering Postion Command Filter switching &

after filtering waiting time **

Vo f--—-- F
I/

Command FIR filter
Setting time [ms]
(Prz. 23%0.1 ms) ™

"—‘” ' Time

For the actual moving average time (set value x 0.1 ms), if it is less than 10 ms, the maximum absolute error is
0.2 ms, and if it exceeds 10 ms, the maximum relative error is 1.6%.Please make the change to Pr2.23
'Instruction FIR Filter' after the instruction pulse has stopped, that is, after the filter waiting for switching
time.When the waiting switching time of the filter is below 10 ms, it is (set value x 0.1 ms+0.25 ms), and when
it is above 10 ms, it is (set value x 0.1 ms x 1.05).When changing Pr2.23 'Instruction FIR Filter' during
instruction pulse input, the change content cannot be immediately reflected, and the subsequent no instruction

pulse state is updated after the filter waiting for switching time to continue.

4.3.2 Servo gain adjustment

The servo drive includes three closed-loop control components: position loop, speed loop, and current
loop.The response speed of the innermost loop (current loop) is the fastest, and the response speed of the
intermediate loop (velocity loop) must be higher than that of the outermost loop (position loop).If this principle is
not followed, it will cause vibration or poor response during motor operation. The default design of the servo drive
ensures that the current loop has good response performance as much as possible, so users only need to adjust the

gains of the position loop and speed loop.

Speed
Feedforward

Position Speed
Controller Ot Controller

Kp Kv, Ti
SpdFbk
T_spdfbk

PosFbk Lpt

Current
Controller
We_acr
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When manually adjusting the servo gain, please adjust each servo gain one by one based on understanding
the composition and characteristics of the servo unit.In most cases, if a parameter undergoes significant changes,
other parameters must be adjusted again.In order to confirm the response characteristics, it is necessary to prepare
for monitoring the output waveform using servo upper computer software.

1. Overview

By manually adjusting the servo gain of the servo unit, the response characteristics of the servo unit can be
improved.For example, in position control, the positioning time can be shortened.Please use manual adjustment
in the following situations.When one click self-tuning cannot proceed smoothly,

Compared with the results of one key self-tuning, when the customer still needs to decide the ratio of servo gain
to moment of inertia, manual gain is recommended to start from the default parameters of the servo factory or the

gain setting state at the end of one key self-tuning.

2. Precautions
Sometimes vibration and abnormal noise may occur when adjusting the servo gain.It is recommended to set

the Pn2.00 adaptive filter mode to 1 or 2. Please refer to the following content for the adaptive filter mode setting

Adaptive  filter mode | Set Effective

name ) . ] ) data range | 0~6
setting effective immediately

accessibilit . Related factory
RW unit - P/S ) 1

y modes settings

Set the resonance frequency estimated by the adaptive filter and the estimated action.

The associated parameters of the third and fourth filters

0 Adaptive Filter: Invalid . .
remain at their current values
Adaptive filter: 1 | One adaptive filter is effective, and the associated
1 effective parameters of the third notch filter are updated based on
the adaptation result
Adaptive  filters: 2 | Two adaptive filters are effective, and the associated
2 effective parameters of the third and fourth notch filters are

updated based on the adaptation results

Resonance frequency | Measure the resonance frequency, and the measurement

measurement mode results can be confirmed by the upper computer.
3 The associated parameters of the third and fourth notch
filters remain at their current values
4 Adaptation result | The associated parameters of the third and fourth notch
clearance filters are invalid, and the adaptation results are cleared
5 Manufacturer's use reserve
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| 6 ‘ Manufacturer's use reserve

When adaptive filtering cannot suppress vibration and abnormal noise, refer to the adaptive notch section for

the operation method when adaptive notch cannot suppress abnormal noise and vibration.

3. Example of adjustment steps (for position control and speed control)

1 Adjust the time constant of the first torque filter (Pr1.04) and set it to prevent vibration.

2 Try to increase the velocity loop gain (Pr1.01) as much as possible within the range where
mechanical vibration does not occur, while reducing the velocity loop integration time
parameter (Pr1.02).

Repeat steps 1 and 2 to restore the changed values by 10% to 20%.

4 During position control, increase the position loop gain (Pr1.00) within the range where

mechanical vibration does not occur
Supplementary Notes:

In servo gain, if one parameter is changed, other parameters also need to be readjusted.Please do not make

significant changes to only one parameter.Please adjust the gain of each servo slightly based on a rough standard

of around 5%.Regarding the steps for changing servo parameters, please generally follow the following

instructions.

When improving response:

1. Reduce the time parameter of the torque command filter
2. Increase the speed loop gain

3. Reduce the integration time parameter of the speed loop

4. Increase the position loop gain

When reducing response, prevent vibration and overshoot:
1. Reduce the position loop gain

2. Increase the integration time parameter of the speed loop
3. Reduce the speed loop gain

4. Increase the time parameter of the torque filter

The servo gain to be adjusted can be adjusted by setting the following servo gains to modify the response

characteristics of the servo unit.
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Pr1.00: Position loop gain
Pr1.01: Speed loop gain
Pr1.02: Speed loop integration time parameter

Pr1.04: Time constant of the first torque filter

position loop gain

The responsiveness of the servo unit position loop is determined by the gain of the position loop.The higher
the setting of the position loop gain, the higher the responsiveness and the shorter the positioning time.Generally
speaking, the gain of the position loop cannot be increased beyond the natural frequency range of the mechanical
system.Therefore, to set the position loop gain to a larger value, it is necessary to increase the rigidity of the

machine and increase its natural frequency.

. . Set Effective
name Position 1 loop gain . ] ) data range | 0~30000
effective immediately
o . Related factory
accessibility | RW | unit 0.1/s P/S . 480
modes settings

Determine the responsiveness of the position control system.

Increasing the position loop gain can shorten the positioning time.However, please note that setting too high a

value can cause vibration.

Additional note: Machinery with a position loop gain (Pr1.00) that cannot be set too large may generate
overflow alarms during high-speed operation.At this point, if the values of the following parameters are increased,
the detection of alarms will become difficult.As a rough standard for setting values, please refer to the following
conditions.

LG [§ 4 /]
Pr1.00/10[1/s]

2.0

Pr0.14 >

When using a position instruction filter, the dynamic tracking error will increase based on the filter time

parameter.
Setting for excessive | Set Effective
name . o . . . data range | 1~1073741824
positional deviation | effective | immediately
o . Related factory
accessibility | RW | unit ALL : 100000
modes settings

Set the position deviation range to be too large through the instruction unit (default value).

Change the setting unit to encoder unit through Pr5.20 (position setting unit selection).In this case, please set
the number of encoder feedback pulses under position control and the number of external displacement sensor
pulses under full closed-loop control.

When this parameter is 0, Err24.0 (position deviation protection) is invalid.

Notice: Please refer to parameter "Pr5.20" for instructions on "instruction unit" and "encoder unit".

speed loop gain
Determine the parameters of speed loop responsiveness.Due to the responsiveness of the velocity loop
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constraining the response of the position loop, a lower velocity loop gain can cause overshoot or oscillation of the
velocity command. Therefore, within the range where the mechanical system does not vibrate, the larger the set

value, the more stable and responsive the servo system is.

. Set Effective
name 1st speed loop gain . i . datarange | 1~32767
effective immediately
o . Related factory
accessibility | RW | unit 0.1Hz ALL : 270
modes settings

Determine the responsiveness of the speed loop.In order to improve the position loop gain and enhance the
overall responsiveness of the servo system, it is necessary to increase the speed loop gain value.However,

please note that setting too high a value can cause vibration.

Note: When the inertia ratio of Pr0.04 is set correctly, the setting unit of Pr1.01 is Hz.

Converted load moment of inertia of motor shaft (J,) % 100

Pr 0.04 setting value =
Rotational inertia of the rotor of a servo motor (Jy;)

The factory set value for Pr0.04 (moment of inertia ratio) is "250".Please use the above formula to calculate

the moment of inertia ratio before performing servo adjustment, and set it in Pr0.04.

) ) Set Effective data
name Inertia ratio . . . 0~20000
effective | immediately | range
L . Related factory
accessibility | RW unit % ALL . 250
modes settings

When the real-time automatic adjustment is effective, the inertia ratio is estimated in real-time and saved in

EEPROM approximately every 30 minutes.

UL Note:
The setting unit for Pr1.01 and Pr1.06 is (Hz) when the inertia ratio is set correctly.When the Pr0.04 inertia
ratio is larger than the actual value, the setting unit of the velocity loop gain will increase, while when the

Pr0.04 inertia ratio is smaller, the setting unit of the velocity loop gain will decrease.

Speed loop integral time constant
In order to respond to small inputs, the velocity loop contains integral elements.Due to the fact that this
integral element is a delay element for the servo system, when the time parameter is set too large, overshoot may

occur or the positioning time may be extended, resulting in poor responsiveness.

Integration time constant | Set Effective
name . . ) data range | 1~10000
of the first speed loop effective immediately
L . Related factory
accessibility | RW unit 0.1ms ALL . 210
modes settings

Set the integration time constant for the speed loop.mS

The smaller the set value, the faster the deviation approaches zero when stopping.
Set to '9999' to maintain points.

If set to "10000", there will be no integration effect.
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Torque command filter
Configure the first torque filter in the torque command filter. Please refer to the following content for the

configuration of the torque command filter mode:

Time constant of the first | Set Effective
name ) ] ) data range | 0~2500
torque filter effective immediately
L ) Related factory
accessibility | RW | unit 0.01ms ALL : 40
modes settings

Set the time constant of the delay filter that has been added to the torque command section.

Can suppress vibrations caused by torsional resonance.

4.3.3 Gain Switching

Switching gain based on internal data or external signals will achieve the following effects:
Reduce the gain during stop (servo lock) to suppress vibration.
Increase the gain when stopping (setting time) and shorten the setting time.
Increase the gain during actions and improve command responsiveness.

Switch gain using external signals based on machine status.

[
[
| |
! [
[
Action I :
[
Command I :
Speed : |
|
Stop | : St >
. op o N
Status (Servo Locked) : Drive :(Servo Locked) i E]
[
| |
! |
[ .
[ : '
. Low Gain ' ngg;&inLow : Low Gain
Gain (1% Gain) v (2 Gain) | (1% Gain)
1 '
— — e
vl Ams 2ms ! '
Gain reducing,

vibration suppressed

Figure 4.3.3-1 Timing Chart for Gain Switching
<Usage Example>
If it is necessary to reduce the abnormal noise caused by motor stop (servo lock), low gain can be switched to

reduce the abnormal noise.
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Pr1.05-Pr1.09

N . s d gain) Set Pr1.14 When
0 gain econd gain
'g ] ! & to Pr1.19 stopped,
switching, and . .
(Gain Adjust (1st
manual Pr1.00-Pr1.04 o )
. switching gain)
gain Set the same .
. condition) Pr1.01 and
adjustment. value for the first
] Pr1.04.
gain
Position 1 loop
1.00 . 63
gain
1st speed loo
1.01 P P35 27
gain
The first speed
1.02 integration time | 16
constant
First speed
1.03 . 0
detection filter
The first torque
1.04 0.65 0.84
filter
Speed
1.10 feedforward 30
gain
Speed
1.11 feedforward 0.5
filter
2nd position
1.05 . 63
loop gain
Second speed
1.06 . 35
loop gain
Second speed
1.07 integration time 16
constant
Second speed
1.08 . 0
detection filter
Second torque
1.09 0.65
filter
1.14 2nd gain setting | O 1
Position control
1.15 L 7
switching mode
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Delay time for
1.16 switching 30

position control

Position control

switching level

Position control
1.18 o 0
switching delay

Position gain
1.19 o 0
switching time

‘Input numerical
values when
load calculation
is known.

‘By debugging
0.04 Inertia ratio the software, the
inertia ratio can
be automatically
measured.

-The factory

value is 250.

Setting of gain switching conditions

® Position control mode, fully closed-loop control mode (o: parameter valid, -: invalid)

0 The first gain is fixed — - — —

1 The second gain is fixed | — - —

2 Gain switching input — - —

3 torque command A o o [%] o [%]

4 Invalid (fixed first gain) — — —

5 Speed command C 0o O [r/min] O [r/min]

6 position bias D o o "3 [pulse] o "3 [pulse]
There is a location

7 E o — —
command
Positioning not

8 F o — —
completed

9 actual speed C o o [r/min] o [r/min]

10 Position G o o [r/min] *> o [r/min] *?
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command-+actual speed ‘ ‘

e Speed control mode

0 The first gain is fixed - — -

. The second gain is _ _ _
fixed

2 Gain switching input — - —

3 torque command A o o [%] o [%]
Change in speed . .

4 B — 0" 4110 (r/min)/s] 0" 4110 (r/min)/s]
command

5 Speed command C o O [r/min] O [r/min]

e Torque control mode

0 The first gain is fixed — — —
The second gain is fixed — — —

) Gain switch input GAIN _ B -
turned on

3 torque command A o o [%] o [%]

Note: The delay time (Pr1.16, 1.21, 1.25) is only valid when returning from the second gain to the first gain.
The definition of hysteresis (Pr1.18, 1.23, 1.27) is shown in the following figure.
3. Specify the resolution of the encoder or external displacement sensor according to the control mode.
When there is a speed change of 10r/min within 4.1s as a condition, please set the set value to 1.

When Pr1.15=10, the meaning of delay time, level, and lag is different from usual.
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Delay
(Pr1.18, 1.23, 1.27)

~

A A

Degree
(Pr1.17, Pr1.22, Pr1.26)

0 A

Figure 4.3.3-2 Definition of hysteresis
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Figure 4.3.3-3 Timing Chart for Gain Switching
Note: The above figure does not reflect the offset of gain switching timing caused by hysteresis (Prl.18, 1.23,
1.27).

4.3.3.1 Third gain switching
In addition to the usual gain switching function shown in P.5-30, a third gain switching during the stopping
process can also be set to increase the gain during the stopping process for a certain period of time, which can

shorten the positioning and setting time.Scope of adaptation (if the following conditions are not met, this

function cannot be used)

Position control.
Pr0.01=0: Position control
Pr0.01=3: The first control mode for position and speed control

Pr0.01=4: The first control mode of position and torque control

The servo needs to be in the enabled on state.
Properly set conditions beyond control parameters, such as input prohibition of deviation count
reset command, torque limitation, etc.

The motor needs to be in a normal rotating and fault free state.

correlated parameters

Position 3 gain effective o . .
6 5 . Set the effective time for the third gain.
ime

Set the third gain with a multiplier for the first gain.
6 6 Position 3 gain multiplier | The third gain is equal to the first gain multiplied by
Pr6.06/100

Instructions for use

In the normal operation of the gain switching function, set the applicable time of the third gain in Pr6.05
"Position Third Gain Effective Time", and set the multiplier of the third gain for the first gain in Pr6.06
"Position Third Gain Multiplier".

When not using the third gain, please set Pr6.05=0 and Pr6.06=100.

The third gain is only effective during position control.

In the third gain range, only the position loop gain/velocity loop gain is set as the third gain, and other settings
are applicable to the first gain.

When the second gain switching condition is met in the third gain interval, switch to the second gain.

When switching from the second gain to the third gain, apply Pr1.19 "Position Gain Switching Time". Please
note:

When changing parameters or other situations, if the second gain is switched to the first gain, a third gain

interval will also occur. Please note.
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For example, Prl1.15 "Position Control Switching Mode"=7 Switching Condition: When there is a position

command

Position Command Speed [r/min]

Pr6.05 X0.1ms

2" Gain !
Pr1.05~ 1.09 !

A
\4

|
1 Gain |
]

Pr1.00 ~ 1.04

[3 Gain Interval]

Position Loop Gain = Pr1.00xPr6.06/100

Speed Proportional Gain = Pr1.01xPr6.06/100

The speed integral time constant, speed detection
filter, and torque filter still use the first gain.

Figure 4.3.3.1 Third gain switching function

4.3.4 Feedforward control

In position control and fully closed-loop control, the speed control command required for the action is
calculated from the internal position command, and the speed command is added to the speed feedback calculated
by comparing it with the position feedback. Compared with feedback control, it can better reduce position
deviation and improve responsiveness.

In addition, the torque command required for the action is calculated from the speed control command, and the
torque feedforward calculated by comparing the torque command with the speed feedback can improve the
response of the speed control system.

correlated parameters

Use two types of feedforward functions: speed feedforward and torque feedforward.

Multiply the speed control command calculated from the
{ 10 Speed feedforward | internal position command by this parameter
gain The value after the ratio is added to the speed command from
the position control processing.
{ 1 Speed feedforward | Set the time constant of the first-order delay filter required for
filter speed feedforward input.
Multiply the torque command calculated from the speed
. o Torque feedforward | control command by this parameter ratio
gain The value after the rate is added to the torque command from
the speed control processing.
. 13 Torque feedforward | Set the time constant of the first-order delay filter required for
filter torque feedforward input.
6 ) Simulate torque | Simulate input gain setting for torque feedforward.
feedforward 0-9 is invalid.
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Transform gain

Set the bits related to simulated torque feedforward.
Function extension | Bit5 0: Invalid simulated torque FF 1: Valid simulated torque
settings FF

The lowest bit is bit0.

Example of using speed feedforward
By gradually increasing the speed feedforward gain, the speed feedforward becomes effective.At a certain
speed, the position deviation during the action can be reduced by adjusting the speed feedforward gain value

according to the following formula.

Position deviation [instruction unit]=instruction speed [instruction
unit/s]/position loop gain [1/s]
% (100- speed feedforward gain [%])/100

Position Deviation Speed FF Gain

Motor Speed

0[%]

———

50[%] \\

v

Figure 4.3.4-1 Effect Diagram of Speed Feedforward Action

If the feedforward gain is set to 100%, the position deviation will be 0 in calculation, but significant
overshoot will occur during acceleration and deceleration.

In addition, when the update cycle of the position command input is longer than the control cycle of the
driver, or when the pulse frequency is uneven, the working sound may become louder when the speed
feedforward is effective.In this case, please use a position instruction filter (one-time delay/FIR smoothing) or

increase the value of the velocity feedforward filter.

Example of using torque feedforward

When using torque feedforward, it is necessary to correctly set the inertia ratio.The torque feedforward
filter, set at around 0.5 ms, gradually increases the torque feedforward gain to make the torque feedforward
effective.By increasing the torque feedforward gain, the position deviation during fixed acceleration and
deceleration can be made close to 0. Therefore, under ideal conditions without interfering torque, the position
deviation of all action areas during the driving of the trapezoidal velocity model can be approximately close to

0.In fact, there must be interference torque, so the position deviation cannot be completely reduced to zero.
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In addition, similar to speed feedforward, if the time constant of the torque feedforward filter increases, the

sound of the action will decrease, but the position deviation of the acceleration change point will increase.

g  motorspeed Speed feedforward gam=100[%]

Position \3 fixed

eviation Ittt O
instruction dpeed oo eI s “

7| *0
: & 50 [%] ‘-‘n
"J’ \\t U-IIIE
L
100 (%]

Torque feedforward can reduce the positional deviation

s - £ < £ 1 e
A L F RS ¥ it ¥ R SN TR A Ly oy L 0 L

4.3.4.1 2 Degrees of Freedom Control

The 2-degree-of-freedom control independently adjusts the requirements for both target followability and
external disturbance rejection dimensions to achieve optimal performance simultaneously, thereby improving the
tracking performance of position commands and reducing overshoot.By default, 2-degree-of-freedom control is
effective and also applicable to most working conditions.When the delay of speed feedforward or torque
feedforward is sensitive in on-site applications, it is necessary to turn off 2-degree-of-freedom control and use
4.3.4 feedforward control for fine adjustment.

Related parameters:

Take
Extended  Function | Set effect
name . . data range | -32768~32768
Setting 2 effective after
restart
o . Related factory
accessibility | RW unit ALL : 1
modes settings

Bit0: 0:2 degrees of freedom control is invalid;1: 2. Effective freedom control.

) Set Effective data
name Speed feedforward gain . . ) 0~4000
effective | immediately | range
L . Related factory
accessibility | RW unit 0.1% P . 1000
modes settings

When the 2-degree-of-freedom control is effective, this parameter controls the magnitude of the speed

feedforward.
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Set Effective

name Torque feedforward gain ) ] ) data range | 0~2000
effective immediately
o . Related factory
accessibility | RW unit | 0.1% P/S : 1000
modes settings

When the 2-degree-of-freedom control is effective, this parameter controls the magnitude of torque

feedforward

When the 2-degree-of-freedom control is effective, the Prl.11 speed feedforward filter and Prl.13 torque

feedforward filter are invalid.

4.3.4.2 Pseudo differential feedforward control

Pseudo Differential Forward Feedback Control (PDFF control) can be used in both position control mode and
velocity control mode to adjust the response of the velocity loop, enhance its anti-interference ability, and
improve its ability to follow velocity commands.

Related parameters:

PDFF control | Set Effective
name ) . ] ) data range | 50.0~500.0
coefficient effective immediately
o . Related factory
accessibility | RW | unit % ALL . 100.0
modes settings

The factory default parameter is 100.0%, and pseudo differential feedforward control does not work;Pseudo
differential feedforward control only works when the PDFF gain is not 100.0%.

Reducing Pr1.20 can reduce the overshoot of the speed loop, but if it is too small, it will slow down the response

of the speed loop.

4.3.5 Pseudo differential feedback control

Pseudo differential feedback control (PDF) has some similarities with conventional PID control, but it
overcomes the shortcomings of PID control such as differential mutation and start-up loop, and has the
characteristics of fast response and accurate tracking.Its output is relatively smooth, with very little loss of control
and oscillation, good anti-interference performance, few parameters that need to be debugged, and for most

systems, it is an optimal control.

related parameters
External resistance gain | Set Effective
name ) . ] ) data range | 0~1000
coefficient effective | immediately
o . Related factory
accessibility | RW unit % ALL . 0
modes settings

This parameter is used to increase resistance to external forces and reduce overshoot during acceleration and
deceleration.The factory default value of this parameter is 0, which indicates that the function is invalid. The
larger the value, the stronger the effect.To adjust P1.21, it is recommended to refer to the following rules:

In speed mode, increasing this parameter can reduce speed overshoot.
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‘ 2. In position mode, lowering this parameter can reduce position overshoot.

4.3.6 Friction compensation

As a function of reducing the frictional effects of machinery, it has three types of torque compensation:

offset torque compensation and offset load compensation that maintain fixed action, dynamic friction

compensation that changes direction according to action direction, and viscous friction compensation that

changes according to command speed.

Scope of application (If the following conditions are not met, this function cannot be applied.)

Changes occur according to each function, please refer to the following associated parameters

The servo needs to be in the enabled on state.
Properly set conditions beyond control parameters, such as input prohibition of bias count reset

command, torque limitation, etc. The motor needs to be in a normal rotating and fault free state.

correlated parameters

Torque Set the offset load compensation value added to the torque command

6 7 command using a control mode other than torque control.
added value
Positive During position control and fully closed-loop control, the dynamic
direction friction compensation value is set to be added to the torque

6 8 torque command when receiving positive direction position commands.
compensation
value
Negative During position control and fully closed-loop control, the dynamic
direction friction compensation value is set to be added to the torque

6 9 torque command when receiving negative direction position commands.
compensation
value

When the 2-degree-of-freedom control mode is effective, the product

Viscous of the command speed and this set value is added as the viscous
friction friction torque compensation amount to the torque command.By

6 >0 compensation | setting the estimated value of the viscous friction coefficient with
gain real-time automatic gain adjustment, the position deviation of the

feedback displacement sensor near the tuning area can be improved.

Instructions for use
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Friction torque compensation is calculated based on the input position command direction, as shown in the

figure below.

Speed command

Pr6.50 [Positive direction]
Viscous friction compensation gain  prg 08"Positive direction torque compensdtion value"

I
[
I
1

Pr6.07 Pr6.09 Negative direction torque
Torque command adfled/ value compensation value | |

—— e
I -
; tune
T l Ll
1 —— f————
i Pr6.50"Viscous Friction : ; !
! Compensation Gam" ‘ : ) !
| ; ; - i
E L\ | : ]
: Negative ] : ! ;
i direction | ' ; !
1 I ]
The motdr is not powered on : ! The motor
: l is not
The motor is rered on
powered

The friction compensation torque is the sum of the offset load compensation value set by adding a fixed
value to the torque command addition value, the dynamic friction compensation value set by adding the positive
or negative torque compensation value based on the last input command speed, and the viscous friction
compensation value added based on the speed command.Reset the instruction speed direction when the power is
turned on and the motor is not powered on.

When a continuous and constant bias torque is applied to the motor, such as the gravity acting on the
vertical axis, the positioning deviation caused by different moving directions can be reduced by setting Pr6.07
"torque command added value".

For example, for track drive shafts, due to radial loads, a large amount of dynamic friction torque is
required. By setting Pr6.08 "positive direction torque compensation" and Pr6.09 "negative direction torque
compensation value", the deterioration and deviation of positioning time caused by dynamic friction can be
reduced.

The torque command value for viscous loads can be set using Pr6.50 "Viscous Friction Compensation
Gain" to reduce response delay during acceleration.In terms of nature, the compensation value is proportional to
the speed command value.

Attention: Partial load compensation and dynamic friction compensation can be used in combination or
separately, but please note that there are usage restrictions based on the control mode.

During torque control, regardless of parameter settings, the offset load compensation and dynamic friction
compensation are set to 0.

When speed control and servo enable are turned off: the offset load compensation is effective according to
Pr6.07, and the dynamic friction compensation is independent of parameter settings and is set to 0.

When the servo is enabled under position control and full closed-loop control, maintain the offset load
compensation and dynamic friction compensation values until the initial position command is input. When there

is a change from no position command to a position command, the offset load compensation is updated
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according to Pr6.07.Additionally, corresponding to the instruction direction, update the dynamic friction

compensation value based on Pr6.08 or Pr6.09.

4.3.7 Load torque disturbance compensation

The load torque disturbance observer can observe disturbances in real-time online and perform feedforward
compensation, which is beneficial for improving the system's disturbance resistance performance.The
disturbance observer can be used for both position control mode and speed control mode.

The functional block diagram of the disturbance observer is shown in the following figure:

/" motor

—(—+ Position loop co

current loop contrgt—|

Disturbange|observer

Related parameters:

Observation of Load

) Set Effective
name Torque Disturbance . ] ) data range | 0~32767
effective | immediately
Enable
L . Related factory
accessibility | RW unit ALL ) 0
modes settings

Bit0: 0- Invalid observation of load torque disturbance;1- Enable observation of load torque disturbance.

Load variation | Set Effective
name ) . ] ) data range | 0.10~25.00
compensation filter effective | immediately
o ) Related factory
accessibility | RW unit Ms ALL . 0. 53
modes settings

Used to set the responsiveness of the load torque disturbance observer, the smaller the value, the faster the
response, but if it is too small, it may cause system instability.

The recommended calculation formula is as follows:

1000
6.28+Pr1.01 (1st—order velocity proportional gain)

Pr6.24 =
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4.3.8 Suppression of Quadrant Bulges

The quadrant protrusion suppression function can effectively suppress the "quadrant pattern" caused by
cross quadrant interpolation motion of two or more axes, especially in working conditions such as metal arc

cutting, as shown in the following figure (taking circular machining as an example).

* Y Axis Direction

-y ————"4————- l\_ X Axis Direction

Actual Command
trajectory I trajectory

Scope of Application

operation .
P In position mode and fully closed-loop mode
mode
h The servo is in the enabled open state
other ) )
The servo motor needs to be in a normal rotatable state without any other faults
Notes:

When using the quadrant protrusion suppression function in practice, the friction compensation function needs
to be set to invalid first (Pr6.08 and Pr6.09 parameters are both set to 0), and the corresponding parameters are as

follows:
Positive direction torque | Set Effective
name ) . ) . data range | -100~100
compensation value effective | immediately
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accessibility

RW %

Related

modes

factory

settings

During position control, the dynamic friction compensation value is set to be added to the torque command

when receiving positive

position commands.

When the friction compensation mode with automatic adjustment is effective, update this parameter. When

using the quadrant bulge suppression function, please set it to 0.

Negative direction torque | Set Effective
name ) . ] ) data range | -100~100
compensation value effective | immediately
L . Related factory
accessibility | RW unit | % P . 0
modes settings

During position control, the dynamic friction compensation value is set to be added to the torque command

when receiving negative direction position commands.

When the real-time automatic adjustment friction compensation mode is effective, update this parameter. When

using the quadrant bulge suppression function, please set it to 0.

Associated parameters:
Positive  interpolation | Set Effective
name . ) . data range | -100%~100%
value of quadrant bulge | effective | immediately-
L . Related factory
accessibility | RW unit | % - : 0
modes settings
Quadrant protrusion positive interpolation value, percentage of rated current.
Negative interpolation | Set Effective
name . ) ) data range | -100%~100%
value of quadrant bulge | effective | immediately-
L . Related factory
accessibility | RW unit | % - . 0
modes settings
Quadrant convex negative interpolation value, percentage of rated current.
Quadrant bulge | Set Effective
name . . . . . data range | 0~1000
compensation delay time | effective | immediately-
L . Related factory
accessibility | RW unit ms - . 0
modes settings

Quadrant bulge compensation delay time, unit: ms. This parameter is currently invalid and does not need to be

set.

name

Quadrant

compensation filter setting L

bulge

Set
effective

Effective

immediately-

data range

0~10000
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accessibility

RW unit

ms

Related
modes

factory
settings

0

Quadrant bulge compensation filter setting, unit: ms, this parameter is currently invalid and does not need to

be set.

Quadrant bulge .
) ] Set Effective
name compensation filter setting . . . data range | 0~10000
q effective | immediately-
L . Related factory
accessibility | RW unit | ms - ; 0
modes settings

Quadrant bulge compensation filter setting, unit: ms, this parameter is currently invalid and does not need to

be set.

Establishment  time  of )
Set Effective data
name quadrant bulge . ] ) 0~1000
) effective | immediately- | range
compensation
L . Related factory
accessibility | RW unit | ms - : 0
modes settings

The establishment time

compensation value

of quadrant bulge compensation is the time required for the current to rise to the

Quadrant bulge | Set Effective data
name ) o ) . ) 0~1000
compensation holding time | effective immediately- | range
o : Related factory
accessibility | RW unit | ms - . 0
modes settings

Quadrant bulge compensation holding time, unit: ms, which is the time to maintain the compensation value

Usage:

The usage method of the modified function is shown in the following figure:
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A Command Speed V

» Timet

A

|
|
|
|
Compensation Torque |
|
|
|
|
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4.4 Vibration Suppression

4.4.1 Mechanical resonance suppression

When the mechanical rigidity is low, vibrations and abnormal noises may occur due to resonance caused by

shaft torsion, and sometimes the gain setting value cannot be increased.In this case, by suppressing the

resonance point with a notch filter, higher gain or reduced vibration can be set.

1. Torque command filter (Pr1.04, 1.09)

Set the filter time constant to attenuate the gain near the resonance frequency.

The cut-off frequency of the torque command filter can be calculated using the following formula.

Cut off frequency (Hz) fc=1/(2 m x set parameter value x 0.00001)

2. Notch filter
Adaptive filter (Pr2.00, Pr2.07-2.12)

By using adaptive filters, automatic suppression of vibrations caused by resonance can be controlled.Please

set Pr2.00 "Adaptive Filter Mode Setting" to a parameter other than 0.When the resonance point affects the

motor speed, the parameters of the third and fourth notch filters are automatically set according to the

corresponding number of adaptive filters.

Adaptive filter mode

1: One effective adaptive filter

2: Two effective adaptive filters

3rd notch frequency

When no resonance point is found, set to 5000.

Third notch width

Depth of the third notch

Automatically set when the adaptive filter is effective.

4th notch frequency

Automatically set the second resonance frequency estimated by
the adaptive filter.

When no resonance point is found, set to 5000.

4th notch width

4th notch depth

Automatically set when 2 adaptive filters are effective.

e Notch filter (Pr2.01-2.12, 2.24-2.26)

Equipped with 5 notch filters, the parameters of frequency, width, and depth can be manually adjusted.

First notch frequency

Set the center frequency of the first notch filter. *!

First notch width

Set the frequency width of the first notch filter.

First notch depth

Set the depth of the center frequency of the first notch filter.

Second notch frequency

Set the center frequency of the second notch filter. !

Second notch width Set the frequency width of the second notch filter.

Set the depth of the center frequency of the second notch
Second notch depth

filter.
3rd notch frequency Set the center frequency of the third notch filter. *!
Third notch width Set the frequency width of the third notch filter.
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Depth of the third notch Set the depth of the center frequency of the third notch filter.
4th notch frequency Set the center frequency of the fourth notch filter. *!
4th notch width Set the frequency width of the fourth notch filter.
Set the depth of the center frequency of the fourth notch
4th notch depth
filter.
Sth notch frequency Set the center frequency of the 5th notch filter. !
Sth notch width Set the frequency width of the Sth notch filter.
5th notch depth Set the depth of the center frequency of the 5th notch filter.

*When the set value is 5000, the notch filter is invalid.
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Mechanic

al characteristics

during resonance

Gain |

anti-resonance

Resonance

Characteristics of

notch filter

Frequency

Gain :

notch /

Frequency
W|dth W|dth Torque
Command N i
» w I af—t—ef-fi‘;er
' E
— [ | |
Automatic tracking Frequenc Frequenc
frequency a y g /

Adaptive filter

1% notch filter

2™ ~5" notch filter

Instantar?eous You can copy from -dTEe frzq:encg/,
suppression 9f the adaptive filter to width, and depth can
FaSORaRee POt the first notch filter be adjusted (refer to
P.5-211)
Example of adaptive - - - -
equipment
i
Gain Gain Gain

Equipment with resonance point
variations due to individual
Jdifferences and time changes

&% Frequency

Frequency

Equipment with multiple
resonance points

Frequency

L

response speed ™,

Equipment with small peaks
near the speed response

The adaptive filter is effective

Adaptive filter, notch filter

Deep adjustment is effective

Figure 4.4.1-1 Filter Function and Example
3. Regarding notch width and depth

The ratio of the width of the notch filter, the notch center frequency at depth 0, and the frequency bandwidth

with an attenuation rate of -3 [dB] is shown on the left side of the table below.
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The depth of a notch filter represents the ratio of the input that completely cuts off the center frequency when
set to 0 and the output input that completely passes when set to 100.When represented as [dB], the values on the

right side of the table are formed.

0 0.5 0 0 —o0

1 0.59 1 0.01 —40

2 0.71 2 0.02 —34

3 0.84 3 0.03 —30.5

4 1 4 0.04 —28

5 1.19 5 0.05 —26

6 1.41 6 0.06 —244

7 1.68 7 0.07 —23.1

8 2 8 0.08 —21.9

9 2.38 9 0.09 —20.9

10 2.83 10 0.1 —20

11 3.36 15 0.15 —16.5

12 4 20 0.2 —14

13 4.76 25 0.25 —12

14 5.66 30 0.3 —10.5

15 6.73 35 0.35 —9.1

16 8 40 0.4 —38

17 9.51 45 0.45 —6.9

18 11.31 50 0.5 —6

19 13.45 60 0.6 —4.4

20 16 70 0.7 —3.1
80 0.8 —1.9
90 0.9 —0.9
100 1 0

Motch filter frequency characteristic

—aps]

.
-
:
|3
[~
~
.

100

Frequency (Hz)

1000

Depth:0, Width:4
Depth: 50, width: 4

- Depth: 0, width:8

Figure 4.4.1-2 Frequency characteristics of notch filter
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4. The relationship between gain adjustment and mechanical rigidity
To improve mechanical rigidity
(1) The machinery should be firmly placed on the ground to prevent any shaking.
(2) High rigidity servo couplings should be used.
(3) Use a wide synchronous belt.In addition, the tension should be set within the allowable axial overload range
of the motor.
(4) Use gears with small backlash.

The inherent vibration (resonance frequency) of machinery can greatly affect the gain adjustment of servo

machinery.
Machinery with low resonance frequency (=low mechanical rigidity) should not set the responsiveness of

the servo system too high.
Notice: To install and debug the software "QQ Master", please contact the relevant personnel of our company.

4.4.2 End vibration suppression

In certain industrial applications, mechanical devices may experience overall shaking during operation or
end shaking after reaching a designated position, which can affect equipment performance.In response to the
vibration at the end of the device and the overall shaking of the device, it is necessary to eliminate the vibration
frequency components from the position command in order to achieve the function of reducing vibration.This
product provides 4 damping filters that can simultaneously suppress 4 frequency points.

Tip
“3™ Vibration
Observe vibrati

k, with a displacenr
- sensor

Set the tip vibration

, frequency Driver _
PLC
:'
! Mach
! Torque
Yosition h 4 Command Motor |
>mmand Vibration > Position/ Current Currentl
»{| damping Speed > Control >
filter Control :
|
Motor Position
Driver
Figure 4.4.2-1 Vibration Control Block Diagram
Scope of Application

If the following conditions are not met, this function cannot be used

Position control or fully closed-loop control.

Pr0.01=0: Position control
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Pr0.01=3: The first control mode for position and speed control

Pr0.01=4: The first control mode of position and torque control

Pr0.01=6: Fully closed-loop control

Precautions

Under the following conditions, sometimes it cannot operate normally or the damping effect is not significant

Vibration caused by reasons other than instructions (external forces, etc.).

When the ratio of resonance frequency to anti resonance frequency is large.

When the vibration frequency is outside the range of 1-300 Hz.

Instructions for use

1. Vibration frequency setting (Pr2.14, Pr2.16, Pr2.18, Pr2.20)

Measure the vibration frequency at the end of the measuring device.The laser locator can be used for direct
measurement, and the vibration frequency (Hz) can be read from the measured waveform and input as the
damping frequency parameter.

When there is no measuring instrument, use the oscilloscope function of the servo upper computer
debugging software, as shown below, to read the frequency (Hz) of the vibration based on the position deviation

waveform and set it.

Position
Command Deyiation
Speed /
e\ Calculate
Vibration

Frejuency

Figure 4.4.2-2 Vibration Frequency Measurement
2. Damping coefficient setting (Pr2.15, Pr2.17, Pr2.19, Pr2.21) The damping coefficient setting range is 0-

1, and the smaller the value, the stronger the effect.

3. Switching selection of damping filters (Pr2.13): According to actual needs, switch the 1st to 4th damping
filters

. - OFF O o
- ON O o
2 OFF OFF O
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OFF ON (0]
ON OFF o
ON ON o

positive direction o (0]

negative direction (0] O

Attention: The switching of vibration control is performed during the positioning completion output, and
when the instruction pulse with a fixed time (0.1ms) transitions from a 0 state to a state other than 0 and the
instruction is activated.

Especially when switching to high damping frequency or ineffective, if the positioning completion range is
too large, there will be accumulated pulse residue in the filter at the above time, and it will quickly return to its
original position after switching, so the motor will operate at a higher speed than the previous command. Please

be aware.

4.5 Mechanical Characteristics Analysis

1. Function Overview
Connect the servo unit and computer to measure the frequency characteristics of the machinery.Mechanical

frequency characteristics can be measured without using measuring devices.

Servo Drive

T

i

Servo Motor Speed

| | Motor —_—

’7 7 7 7
excitation command

Apply vibration to the machine through a servo motor and measure the frequency characteristics relative to

Motor Speed

excitation command

e s O

/

the motor torque and speed.The frequency characteristics measured can reveal the mechanical resonance
point.Can master the resonance of machinery and use it as a reference element for adjusting servo and changing
machinery.Some mechanical rigidity cannot fully utilize the performance of servo, so it is necessary to consider
replacing the machinery.The adjustment of servo refers to the reference values used for adjusting parameters such
as servo rigidity and torque filtering time.In addition, it can be used as input values for parameters such as notch
filter settings.
2. Frequency characteristics

By applying vibration to the machine through a servo motor and measuring the frequency characteristics

from torque to motor speed, the characteristics of the machine can be determined.In general machinery, if the
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frequency characteristics are plotted as a gain and phase chart (Bode plot) as shown in the figure below, the
resonance frequency can be clearly seen.The Bode plot displays the response magnitude (amplitude frequency
characteristics) and phase delay (phase frequency characteristics) of the mechanical response, including torque,
by frequency.In addition, the frequency and phase delay of the gain troughs (anti resonance points) and peaks
(resonance points) can be used to understand the mechanical resonance frequency.

When using servo motor optical axis or high rigid mechanical load, the amplitude frequency characteristics and

phase frequency characteristics are slowly changing Bode plots.

Note:
Mechanical analysis will actually drive the machinery for measurement, so there may be danger due to
mechanical action.Before executing this function, please follow the instructions and manual provided by Q

Master's operating interface.

3. Operation steps
1) Click the '"Mechanical Characteristic Analysis' button from the main drawing of QQ Master to the navigation

bar, and a dialog box for mechanical characteristic analysis will pop up.

@Mechamcal characteristic testing

amplitude %Rated torque  offset

o1
Frequency[HZ]

0.1
Frequency[HZ]

2) Click the 'Measurement' button to bring up the dialog box for setting the conditions for mechanical
characteristic analysis and measurement

®  Screen display
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& determination *

Detemmination condition semting

Measurement condition setting instmactions When the test mode 15 the spead closed-loop chanacteristic the maximom
amplimde setting valne is 1000 and cannot be 0. The maximnm set valoe for offset is 1500. When in torquespesd
madethe amplimds sefting range is 1%:-80%_ The measuremant condition valus is an integer

Friction compensation: The range of fiction compensation valne is st fiom 0 o 10%0f the rated torgue

(1) TS one hundred r/ain Patem 1 Speed closed-loopcmarmrarEr— (4)
2) offist o hundred r/min Signal Type 0- White Noise  ~ ———————— (3)
(3) ampleg (- 5000 w
RN
determination Rated torqueof | fre. (N Y Advanced feamres of application mede— (6)
moior x

Ther mastor e will urskergn ibmaie charges donrg iml

1P B TP T WM BSFA bc tasticd 1 s st wherw 1 ernld b opicdy

Hiars i a poadbiliny of darmyping the sguipment dos w0 e Tizorows movemeat of the meotor pleate do not we this fimction.
Please stan the measurement when the servo is noi enabled and there are no emors in the serva.

If an emror ocoars during the oral measnrement process please wait for 1 minnte before execnting the fancton.

® Display content description

1) amplitude When the mode is selected as 1-speed closed-loop characteristic, the maximum
amplitude is set to 1000 and cannot be 0, with the amplitude unit being [r/min];
When the mode is selected as 0-torque speed, the amplitude setting range is 1-80,

and the amplitude unit is [%];

2) offset When the mode selection is 1-speed closed-loop characteristic, the maximum
offset is set to 1500, and the offset unit is [r/min];

When the mode is selected as 0-torque speed (usually), no offset is set;

3) sampling rate The smaller the sampling rate range, the longer the excitation time. Generally, 0-
5000 is chosen
4) pattern 0-Analyze the mechanical characteristics under open-loop speed analysis

1. Analyze the mechanical characteristics under the speed closed loop

5) signal type 0- Use white noise as the excitation signal;
1. Use Chirp signal as the excitation signal;
6) application Normal mode: default signal type is white noise
mode Advanced mode: You can choose the type of excitation signal

[Note] The set values for the measurement conditions are all integers
3) Click [Test], Screen display:

110



S TE R) Q6-DP DC Servo System Manual (User's Guide)

@

$AE[12)

101 [deg]
o
/
)

Display content description:

1) Measurement Display the measurement conditions in step 2
conditions
2) smooth Filter the output signal, and the larger the smoothing coefficient, the smoother

the output Bode plot, which helps to better locate the resonance point

3) cursor Checking the display cursor allows for manual measurement of frequency gain
phase;

Checking the display cutoff frequency can automatically display the resonance

frequency

5 Basic Functions

5.1 Setting of Instruction Division Frequency Ratio

(Electronic Gear Ratio)

The Q 6-DP series servo drive corresponds to the electronic gear ratio set based on the shaft
parameters Pr0.08 (the number of command pulses per motor rotation), Pr0.09 (electronic gear numerator),
and Pr0.10 (electronic gear denominator).The relationship between position resolution, movement speed,

and instruction multiplication ratio is as follows:

Electronic gear is the function of multiplying the position command input from the upper level by the
electronic gear ratio set by the object as the position command for position control. According to the use of

this function, the motor rotation/movement amount for each command unit can be set arbitrarily.
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5.1.1 Function Description

Rotary Speed:
Instruction frequency T[r/min]

Pulse train position division ratio
@ Machine

command o_Pr0.09 | .
»D=—""""- |
Pr0.10 " otor

Displacement: P1[pulse] Reduction Ratio: R
Speed: F[pulse/s] Speed: V[mm/s]

Y

FB

Number of Encoder Feedback Pulse:
E[pulse/r]*8388608(=23bit)

Figure 5.1.1-1 Relationship between Position Resolution, Movement Speed & Instruction Division Frequency Ratio

As an example of a motor, let's take screw drive as a mechanical example.

If the screw pitch is L [mm)], the actual screw movement M [mm] of the relative movement command
P1 [pulse] is as shown in equation (1).M = P1 « (D/E) * (1/R) *L— — — — — — — — — — €Y

Therefore, the position resolution (equivalent to the movement amount A M of instruction 1 pulse) is

given by the following formula (2).

20 1 212 4096

2! 2 213 8192

22 4 21 16384
2 8 215 32768
2 16 216 65536
25 32 217 131072
26 64 218 262144
27 128 219 524288
28 256 220 1048576
20 512 22 2097152
210 1024 2 4194304
on 2048 2% 8388608
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23
500000x 2200 27 1 60-750
20 2

Instruction
split
multiple D= N xE D= Pr0.09
F x60 Pr0.10
Frequency
ratio
2000x2”  2000x2” 8388608 Pro.0978383608
- XL X - Pr0.10=15000
500000x 60 2000x500x 30 15000

Movement amount of command pulse (mm)

AM :Exle
E R

(Position resolution)

23
20002 Lx%xzo —0.00133mm

— X
500000x 60 2%

5.1.2 Relevant parameters

Number of command pulses | Effective | Power on
name . . data range
per revolution of the motor method again

0~16777216
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Modbus
address

0x3010

unit | pluse

Related
modes

factory

settings

10000

Set the command pulse for each rotation of the motor.

When this setting value is 0, Pr0.09 "first instruction multiplier numerator" and Pr0.10 "instruction multiplier

denominator" are valid.

The first instruction is divided .

] ] Effective | Power on
name into multiple frequency . data range 0~230

method again

molecules
Modbus . Related factory

0x3012 unit - P . 0
address modes settings

The molecule that sets the instruction pulse input for frequency division processing, namely the electronic gear

ratio molecule.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

Instruction multiplier | Effective | Power on
name . , data range 1~2%
denominator method again
Modbus . Related factory
0x3014 unit - P : 10000
address modes settings

electronic gear ratio.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

Set the denominator of the instruction pulse input multiplication processing, which is the denominator of the

The relationship between Pr0.08, Pr0.09, and Pr0.10 during position control

Pr0.08 Pr0.09 Pr0.10 Instruction division frequency processing
Command
Pulse Input Encoder Resalution Position Command
e [
Pr0.08 Setting Value
1~8388608 . )
(No impact) (No impact) )
Unrelated to the settings of Pr0.09 and 0.10, the
above figure is processed based on the set value of
Pr0.08.
Command .
Pulse Input Encoder Resolution Position Command
—_— —_—
Pr0.10 Setting Value
0 1~1073741824
When both Pr0.08 and Pr0.09 are 0, perform the
0 above graph processing based on the set value of
Pr0.10.
Command .
Pulse Input Pr0.09 Setting Value Position Command
1~1073741824 | 1~1073741824 Pr0.10 Setting Value
When Pr0.08 is 0 and Pr0.09 # 0, perform the above

114




S TE R> Q6-DP DC Servo System Manual (User's Guide)

graph processing based on the set values of Pr0.09
and 0.10.

LLLI Note:

Although the values of the denominator and numerator can be set to any value, their action cannot be
guaranteed when extreme division or multiplication ratios are set.Please select a frequency division/multiplication
ratio range between 1/1000 and 8000 times.

5.2 Position Control Mode

5.2.1 Overview of Position Control Mode

In position mode, the servo will control the motor shaft to move the corresponding distance based on the
received pulse command, achieving position control of the load.The following provides an explanation of the

basic settings for position control.

Position Command
(Clp\r\nmand pulse sequence= Command Instruction Position
] |l pulse P frequency | command filter »
1] > sequence division function function
CL Input o
Upper INH Input = —>‘ Deviation counter reset function ‘—>
Controller Pulse Outpu o - T - Position
> p }’\\ —>‘ Command pulse input inhibit function ‘—» Control
< 1 Pulse
- ‘1 ;‘ f regeneration f
> \ ] < output !
INP Output function INP
LI Output =
T Function

Figure 5.2.1-1 Basic settings of controller input
(1) Instruction pulse input processing
The position command (pulse train) corresponds to the following three forms of input.
A&B phase pulse

CW/CCW

Pulse train+direction
According to the specifications of the upper controller and the servo settings, set the pulse shape and pulse

counting method.

The pulse input signal is as follows:
Input: "PULSH1, PULSH2, SIGNH1, SIGNH2" differential input (4Mpulse/s)

e Associated parameters

Pr0.06 Command pulse | 0~1 Set the direction of instruction pulse input counting.
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rotation direction

setting

Command pulse .
Pr0.07 . . 0-3 Set command pulse input mode
input mode setting

(2) Electronic gear function
It has the function of multiplying the pulse command input by the upper controller with the ratio of the set
multiplier as the position command for position control and giving it to the position loop.Through this function,
the motor rotation and movement of the unit input command pulse can be set arbitrarily.When the pulse output
capability of the upper controller is insufficient, resulting in the motor not reaching the desired speed, this function
can be used to increase the pulse command frequency.

® Associated parameters

Number of )
Set the number of command pulses for each revolution
Pr0.08 command pulses | 0~16777216
. of the motor.
per revolution
The first
instruction is
divided into Set the molecules for frequency division processing
Pr0.09 . 0~1073741824 . . . .
multiple corresponding to the instruction pulse input.
frequency
molecules
Instruction . T .
L Set the denominator for the multiplication processing
Pr0.10 multiplier 1~1073741824 o . )
. of the corresponding instruction pulse input.
denominator

(3) Position instruction filter function
To smooth the position command after frequency division (electronic gear), a command filter needs to be set.

® Associated parameters

Instruction )
) Set the time constant of the first-order delay
Pr2.22 smoothing 0~1000 ms ] o ]
filter corresponding to the position instruction.
filter
Instruction Set the time constant of the FIR filter
Pr2.23 0~1000 ms . L )
FIR filter corresponding to the position instruction.

(4) Pulse output function
The movement amount can be transmitted from the servo driver to the upper controller using AB phase pulse
method.The Z-phase signal is output once every 1 revolution of the motor.Output resolution and B-phase logic
can be set using available parameters.

® Associated parameters
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Number of Set the pulse output resolution based on the
Pr0.11 output  pulses | 1~2097152 P/r number of pulses output for each rotation of
per revolution OA and OB.

Set the B-phase logic and output source for
Pulse output ] )
loei pulse output.According to this parameter, the
ogic
Pr0.12 . g . 0-3 — phase relationship between the A-phase pulse
inversion/output
. and the B-phase pulse can be reversed by
source selection ]
reversing the B-phase pulse.

When the number of output pulses per
Pulse output o ) ]
revolution is not an integer, please set it to a

frequency
Pr5.03 divisi 0~16777216 | — value other than 0, and use Pr0.11 as the
ivision
] division numerator and Pr5.03 as the division
denominator . L .
denominator to set the division ratio.
Effective setting
Prs.33 of pulse 01 Enable/disable error detection (Err28.0 "pulse
rS. ~ —
regeneration regeneration output limit protection).

output limit

(5) Deviation counter reset function
This function is to reset the value of the position control position deviation counter to zero by resetting the

deviation counter input (CL).

® Associated parameters

Prs.17 Counter reset 04 Set the clearing conditions for the bias counter to reset
1S5. -
input mode the input signal.

(6) Localization completion output (INP) function

The positioning completion status can be confirmed through the positioning completion output (INP).Under
position control, the absolute value of the position deviation count becomes ON when it is below the positioning
completion range set by the parameters. In addition, the presence or absence of position commands can be added

to the judgment criteria.

® Associated parameters

Pr4.31 Positioning 0~2097152 | Instruction | Set the time for the position deviation of the
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completion range unit output positioning completion signal (INP1).
Positioning o o
Select the output conditions for the positioning
Pr4.32 completed output | 0~10 — L
. completion signal (INP1).
setting
. Set the hold time for Pr4.32 when the
INP retention e . . . .
Pr4.33 t' 0-30000 Ims "positioning completion output setting" is set
ime
to 3.
Positioning . . .. .
. Instruction | Set the dynamic position deviation of output
Pr4.42 completion range | 0~2097152 . L . .
) unit positioning completion signal 2 (INP2).

(7) Instruction pulse disable (INH) function

Using the instruction pulse disable input signal (INH) can force the instruction pulse counter to stop
processing. When the INH input is ON, the servo driver ignores the instruction pulse input and does not count the
pulses.
This function is invalid in the factory state. When using, please change the setting of Pr5.18 'Invalid input of
command pulse prohibition'.
e Associated parameters

Invalid command o
. Set the command pulse to prohibit input of
Pr5.18 pulse input | 0~1 L .
o ) valid/invalid.
prohibition setting

Select the signal reading cycle that prohibits input
Command pulse

o ) of instruction pulses.When the signal state with a
Pr5.19 prohibition input | 0-5

. set reading cycle matches the complex number of
read setting

times, update the signal state.
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5.2.2 Position Control Mode Block Diagram
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5.3 Speed Control Mode

5.3.1 Overview of Speed Control Mode

According to the simulated speed command input from the upper controller, or the servo controls the speed
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based on the internal speed command set by the servo driver.

Simulated
speed L
command Servo Driver
10V=10V > .| Simulate speed command o
- input processing -
Internal speed |
Upper ZEROSPD Input -~ command setpoint o
Controller Zero-speed clamping | _ Speed
AT-SPEED Output function ‘ Control
V-COIN Output 4—‘ Speed reach output }:
Consistent speed | _
-T- output I
Figure 5.3.1-1 Speed Analog Control Mode
I0/Modbus -
Control input Servo Driver
> .| Speed control o
"| command "
Internal speed _
Upper ZEROSPD Input _cqmmand setpoint "
Controller %ero—speea clamping _ Speed
AT-SPEED Output function ‘ Control
V-COIN Output < Speed Reach Output [«
. Consistent speed

= tput
_|_ ou

Figure 5.3.1-2 Speed Analog Control Mode

(1) Speed control through analog speed commands
Simulate the speed command input (voltage) for AD conversion to obtain a digital value, which will be
converted into the speed command value.To remove instruction noise, a filter can be set and zero drift adjustment

can be performed
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Speed setting '

o ] Select the speed command input method
Pr3.00 inside and outside | 0-3 — .

. in speed control mode

switch

Speed command Method for specifying the
Pr3.01 direction 0~1 — positive/negative direction of the speed

Specify selection command selection

Speed command . Set the first speed of internal command
Pr3.02 ] . 10~2000 (r/min) /V

input gain speed

Reverse  speed Set the second speed for internal
Pr3.03 . 0~1 one

command input command speed
Pr4.22 Analog input 1 | -10000~ mv Set the third speed for internal command
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(AIl) zero drift | 10000 speed

setting

Analog input 1
Pr4.23 (AIl zero drift | 0~64 ms
setting)

Set the 4th speed for internal command

speed

(2) Speed control through internal speed commands
Perform speed control based on the internal speed command values set to the servo parameters.By using the
internal command speed selection 1-3 (INTSPD1-3), one can choose from a maximum of 8 internal speed
command settings.The factory state is simulated speed command setting.Use Pr3.00 to switch between internal
and external speed settings.
® Associated parameters

Speed setting . .
o ] Select the speed command input method in
Pr3.00 inside and outside | 0-3 —
. speed control mode
switch
Speed command o o .
L Method for specifying the positive/negative
Pr3.01 direction 0~1 — o )
. . direction of the speed command selection
Specify selection
Speed setting 1st .
Pr3.04 Set the first speed of internal command speed
speed
Pr3.05 Speed setting Set the second speed for internal command
3.
second speed speed
Speed setting 3rd . .
Pr3.06 Set the third speed for internal command speed
speed
Speed setting 4th .
Pr3.07 Set the 4th speed for internal command speed
speed -20000 to .
- r/min
Speed setting 5th | 20000 )
Pr3.08 Set the 5th speed for internal command speed
speed
Speed setting 6th .
Pr3.09 Set the 6th speed for internal command speed
speed
Speed setting 7th .
Pr3.10 Set the 7th speed for internal command speed
speed
Speed setting 8th .
Pr3.11 q Set the 8th speed for internal command speed
spee

(3) Zero speed clamping (ZEROPD) function

By using zero speed clamp input, the speed command can be forcibly set to 0.

® Associated parameters

Zero speed . .
Pr3.15 . 0-3 — Set zero speed clamping function.
clamping
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function
choice
Set the time to switch to position control when
Zero speed ) . .
Pr3.16 . 10-20000 r/min Pr3.15 'Zero Speed Clamping Function
clamping level C
Selection' is set to 2 or 3.

(4) Speed reaching output (AT-SPEED)
When the motor speed reaches the speed set by Pr4.36 "reaching speed", the output speed reaches the output (AT-
SPEED) signal.

® Associated parameters

Set the timing for detecting the speed reaching

Pr4.36 Arrival speed 10-20000 r/min
the output (AT-SPEED).

(5) Consistent speed output (V-COIN)
Output when the speed command (before acceleration and deceleration processing) is consistent with the motor
speed.If the difference between the speed command before acceleration and deceleration processing inside the

driver and the motor speed is within Pr4.35 "speed consistency width", it is considered consistent.

® Associated parameters

Consistent . Set the detection timing for consistent speed
Pr4.35 . 10-20000 r/min
speed and width output (V-COIN).

(6) Speed command acceleration/deceleration setting function

For speed command input, set the acceleration and deceleration settings inside the drive as speed commands for
speed control.When entering a stepped speed command and using internal speed settings, a soft start can be
performed.In addition, to reduce impact through acceleration changes, the S-shaped acceleration and deceleration
function can be used.

® Associated parameters

Set the acceleration time for the

Acceleration . acceleration processing
Pr3.12 ] ) 1 to 1000000 ms/ (1000r/min) .
time setting corresponding to the speed

command input.

Set the deceleration time for the

Deceleration . deceleration processing
Pr3.13 ] ) 1 to 1000000 ms/ (1000r/min) )
time setting corresponding to the speed
command input.
Pr3.14 S-shaped 0~1000 ms Set the S-shaped time for
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acceleration and
deceleration

setting

acceleration

and deceleration

processing corresponding to the

speed command input.

5.3.2 Speed Control Mode Block Diagram
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5.4 Torque Control Mode

5.4.1 Overview of Torque Control Mode

Perform torque control based on the torque command specified by the simulated voltage.In torque control,
in addition to torque commands, it is also necessary to input speed limits to control the motor speed within the
range of speed limit values.According to the different input methods of torque command/speed limit, it is divided
into three modes. Various modes are shown below:

Pr3.17 "Torque Command Selection"

Torque command

0 . Analog Input 1 Parameter value (Pr3.21)
selection 1
Torque command )

1 Analog input 2 Analog Input 1

selection 2

Torque command
2 . Analog Input 1 Parameter values (Pr3.21, Pr3.22)
selection 3

When Pr0.01 "control mode setting"=5 (speed/torque control), the torque command input is analog input 2.

<Torque command selection 1,3>

Simulated torque e

command B .
Al1.-10V~10V Servo Driver

: »- _ | Simulated torque command _

o input processing o

Speed limit value o

Upper ZEROSPD Input | (parameter) >
Controller " o Zero-speed o Torque
AT-SPEED Output " | clamping function - Control

V-COIN output 4—‘ Speed reach Output }:

Consistent speed
output

—I

<Torque command selection 2>
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Simulated torque

command w .
AI2-10V~10V : Servo Driver
> _ | Simulated torque command _
Speed limit input input processing -
Al1.-10V~10V___ —
> .| Speed limitinput o
Upper o command o
Controller ZEROSPD Input - Eﬁz\ Zero-speed clamping _ Torque
AT-SPEED Output o - function g Control

V-COIN Output

4—{ Speed reach output }:

Consistent speed
-T— output

(1) Simulated torque command input processing
Simulate the torque command input (voltage) for AD conversion to obtain a digital value, which will be
converted into the torque command value.To remove noise, filters can be set and zero drift adjustment can be

performed.

e Associated parameters

Direction of
torque The method for  specifying the
Pr3.18 command 0~1 — positive/negative  direction of  torque
Specify command selection.
selection
Torque Set the transformation gain from the voltage
command [V] applied to the simulated torque
Pr3.19 . 10-100 0.1V/100%
input command (TRQR) to the torque command
gain [%].
Torque
Pr3.20 command 0-1 o Set the polarity of the voltage applied to the
input simulated torque command (TRQR).
reverse
Analog
input 2 | -10000 to Set the zero drift adjustment value applied to
Pr4.25 mV
(AI2) zero | 10000 the analog input 2 voltage.
drift setting
Pr4.26 Analog 0-6400 0.01ms Set the time constant of the first-order delay
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Input 2 filter applied to the analog input 2 voltage.
(AI2) Filter
Setting

(2) Speed limit function

As a protection during torque control, speed limitation is applied.Control the speed within a range smaller
than the speed limit during torque control.

Note: During speed limit control, the torque command received by the motor will not be executed according
to the input simulated torque command.

When the motor speed reaches the speed limit value, the motor speed will be controlled at the speed limit
value.

Associated parameter<torque command selection 0,2>

Speed limit ) o
Pr3.21 e 1 0~20000 r/min Set the speed limit value for torque control.
value

Speed limit ) o
Pr3.22 e 2 0~20000 r/min Set the speed limit value for torque control.
value

Zero speed

clamping . .
Pr3.15 . 0-3 — Set zero speed clamping function.
function

choice

o Associated parameter<Torque command selection 1>

Speed ) )
Set the transformation gain from the voltage
command ) ] ] L
Pr3.02 ot 10-2000 (r/min)/V applied to the simulated speed limit input
inpu
P (SPL) to the speed limit value.
gain

Analog input . . .

- Set the zero drift adjustment value applied to
Pr4.22 1 (AIl) zero mV .
) . 10000~10000 the analog input 1 voltage.
drift setting

Analog Input
Pr4.23 1 (AIl) Filter | 0-6400 0.01ms
Setting

Set the time constant of the first-order delay

filter applied to the analog input 1 voltage.

Zero  speed

clamping . .
Pr3.15 i 0-3 — Set zero speed clamping function.
function

choice
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5.4.2 Torque Control Mode Block Diagram
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5.5 Multi stage/Multi stage Speed Control Mode

5.5.1 Function Description

In certain situations, customers may need to control the motor without using pulse generation to achieve
movement and switching of multiple fixed positions.The Q 6-DP series servo drive can provide up to 32 relative
positions and 32 absolute positions, each of which can be configured with different operating speeds.By
combining different "internal position controls" to achieve the desired position, the motor is started to reach the
corresponding set position of the "internal position control" by triggering the rising edge of the "selection iO
control".Different module numbers can be combined with specified inputs to correspond to different
positions.There are two ways to operate the multi-stage function:

(1) IO point control:
Arrival Position = internal position control 0 X 2° + internal position control 1 x 2!
+ internal position control 2 X 22 + internal position control 3 x 23
+ internal position control 4 x 2*

When the corresponding 1O is valid, the value is 1, and when it is invalid, the value is 0;

For example, when the "internal position control 2" signal is valid and the "internal position control 4"
signal is valid, the following can be calculated:

Arrival Position = internal position control 0 X 1 + internal position control 1 x 2
+ internal position control 2 X 4 + internal position control 3 X 8
+ internal position control 4 X 16
=0Xx1+0x2+1%x4+0x8+1x16=20

From this, it can be concluded that the motor needs to reach position 20, and then the trigger signal can be
activated through the "selection_iO control trigger" to make the motor reach the corresponding position 20.After
the triggered position is reached, the corresponding positioning completion output signal will output 10, and the

"workstation detection output" IO signal will be output through the following table:

Workstation | Workstation Workstation | Workstation | Workstation
output signal detection detection detection detection detection
output 0 output 1 output 2 output 3 output 4
Corresponding
numerical 1 2 4 8 16
value

For example, when reaching position 20, the "workstation detection output 2" and "workstation detection output
4" signals are valid.
(2) Modbus point control:
Point control can be achieved through servo upper computer or Modbus, in addition to IO implementation.
When implemented on the upper computer or Modbus, simply set the multi segment position number in the
corresponding Modbus address and set the trigger to achieve it. After the position is reached, the Modbus

point outputs the corresponding position number.
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5.5.2 Relative Position Control

Relative position refers to the distance moved from the current position, as shown in the following figure:

Current Position 10000 pulse Target Position 30000 pulse

i ]

| Relative Position 20000 pulse |

The specific implementation method of relative position control is as follows:
(1) When using relative position control, the Pr15.0 multi-stage control mode needs to be selected as 0;
(2) Configuration Internal position control;
(3) Set the relative position and speed of multiple levels;
(4) Servo enabled, triggering the 'Selection SO Control Trigger'.

Associated parameters:

Multi  stage/zero

Pr6.28 return control mode | 0-2 — Select multi-stage/zero return control mode

selection

. Multi level mode selection
Multi stage control

Pr15.00 q 0~1 — 0: Relative position control mode;
mode
1: Absolute position control mode.
Multi segment Trigger multiple levels through Modbus or
Pr15.02 . 0~1 —
Modbus trigger upper computer
. In Modbus control mode, set the multi
Multi segment o
Pr15.03 . 0~31 — segment position numbers that need to be
position number
moved
Pr15.04 Multi level relative ) ) o )
-2°63~2"63 Pulse Multi level relative position setting

~Pr15.35 | position setting
Pr15.68 Multi level speed
~Pr15.99 | setting

-20000~20000 | Rpm Multi level speed setting

0: The position unit is count;

) ) 1: The position unit is 0.001 °
Multi level relative . .
o . 2: The position unit is 0.001mm
Pr15.101 position unit | 0~2 — . .
. In relative position control mode, when the
selection o o
position unit is set to count, the calculated

data is not an integer. In case of loss of
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accuracy, please change the position unit.

5.5.3 Absolute Position Control

Absolute position refers to the distance that needs to be set from the current position, as shown in the following

figure:

Current position 10000 pulse Target position 20000 pulse

_ ]

| Relative position 20000 pulse |

There are three modes of absolute position control.

When configured to operate in the positive direction at 0: always operate in the positive direction (for
rotational motion mode);

When configured as 1, absolute position control operates in the opposite direction, always moving in the
opposite direction (for rotational motion mode); When configured as 2, the absolute position controls the
shortest path operation, running in the direction closest to the current position.

The specific implementation method of absolute position control is as follows:

(1) When using absolute position control, the Pr15.0 multi-stage control mode needs to be selected as 1;

(2) Multiple level absolute position mode Pr15.1 needs to be configured;When configured to 0, the absolute
position control operates in the positive direction and always operates in the positive direction (for rotational
motion mode); When configured as 1, absolute position control operates in the opposite direction, always moving
in the opposite direction (for rotational motion mode); When configured as 2, the absolute position control operates
in both forward and reverse directions, moving towards the direction closest to the current position

(3) Configure module number specified input;

(4) Set the relative position and speed of multiple levels;Servo enabled, triggering the 'Selection SO Control
Trigger'.

correlated parameters

Multi  stage/zero
Pr6.28 return control | 0-2 — Select multi-stage/zero return control mode

mode selection

Multi stage control Multi level mode selection
Pr15.00 0~1 — . ..
mode 0: Relative position control mode;
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1: Absolute position control mode.

Multi level 0: Absolute positive
Pr15.01 absolute position | 0~2 — 1: Absolute negative
mode 2: The shortest path
Multi segment Trigger multiple levels through Modbus or
Pr15.02 . 0~1 —
Modbus trigger upper computer
. In Modbus control mode, set the multi
Multi segment o
Pr15.03 . 0~31 — segment position numbers that need to be
position number
moved
Multi level
Pr15.36 . . . .
Pr5.67 absolute position | -263~2"63 Pulse Multi level absolute position setting
~Pr15.
setting

Pr15.68 Multi level speed

. -20000~20000 Rpm Multi level speed setting
~Pr15.99 | setting

Set the motor rotation range, that is, when
Pr0.15=4 when the rotary mode switch is
turned on, and the motor position value
reaches the set value of the rotary mode, the
rotary position value will start cycling again
from 0.Assuming that the rotation value is
set to 10000 plus, the feedback position
value of the rotation encoder will cycle from
Pri5.100 | Rotation value 02147483647 | puse | 0 '© 10000 When the rotation range is set to
0, this function is invalid. Please set the
"rotation mode" to ten times or more of the
encoder;The rotation mode cannot be used
simultaneously with trajectory shaping.
Under normal operating conditions, the
rotation value is equal to the encoder
position feedback. This function DD takes

the shortest absolute position path more

frequently.

5.6 Zero Return Mode (hm)

5.6.1 Function Description

In some specific situations, the servo motor needs to return to the zero position by itself. The Q 6-DP series
servo drive provides customers with 38 zeroing modes to meet different on-site application needs.Different
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zeroing modes, customers can directly find the Z-phase (index) signal of the servo motor according to the on-site
application situation;Alternatively, you can first search for the mechanical (left/right) limit switch and origin
signal, and then search for the servo motor Z-phase (index) signal;Mechanical zero positioning can also be
achieved by using only mechanical (left/right) limit switches, origin signals, and other methods.

[Note] When using the reset function, the corresponding I/O signal must be connected to the driver. If I/O reset
is required, the corresponding input port function should be set to "reset to enable input", and the output port
function should be set to "reset to origin complete state". When receiving the "reset to enable input" signal, reset
should be enabled, and after completion, output "reset to origin complete".The zeroing speed includes two speeds:
one is the speed of the search switch signal (positive limit, negative limit, origin switch), which can be set to a
higher value to prevent the zeroing time from being too long and causing abnormal zeroing alarms;The second is
to search for the origin speed, which can be set to a lower value to prevent servo overshoot during high-speed

parking, resulting in a significant deviation between the stop position and the set mechanical origin position.

5.6.2 Zeroing configuration process

The input configuration of the upper computer corresponds to 10, and the NOT and POT functions are
normally open;Set Pr6.28 special function selection 1: Block Motion is valid (Modbus communication) 2: Block
Motion is valid (input is valid);Selecting 1 means that it can be reset to zero through the upper computer or
Modbus;Choose 2 to return to zero through 10.Select the zeroing mode, set the first zeroing speed (fast speed),
set the second zeroing speed (slow speed), zeroing acceleration, and zeroing bias;The servo enables zeroing, and

the servo will automatically return to zero according to the set mechanical origin.

5.6.3 Types of Zero Return Modes

The zeroing modes supported by the servo are shown in the table below

1 After leaving the negative limit, the first Index is marked as zero

2 After leaving the positive limit, the first Index is marked as zero

After leaving the zero return switch, the first Index is marked as zero (positive stroke zero

3 return switch)

After touching the zero return switch, the first Index is marked as zero (positive stroke zero
4 return switch)

After leaving the zero return switch, the first Index is marked as zero (negative stroke zero
5 return switch)

After touching the return to zero switch, the first index is marked as zero (negative stroke

6 return to zero switch)

After leaving the negative edge of the return to zero switch, the first Index is marked as zero

7 and initially moves forward

After touching the negative edge of the return to zero switch, the first Index is marked as zero
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and initially moves forward
After touching the positive edge of the return to zero switch, the first Index is marked as zero
9 and initially moves forward
After leaving the positive edge of the return to zero switch, the first Index is marked as zero
10 and initially moves forward
After leaving the positive edge of the return to zero switch, the first Index is marked as zero
11 and initially moves in the negative direction
After touching the positive edge of the return to zero switch, the first Index is marked as zero
12 and initially moves in the negative direction
After touching the negative edge of the return to zero switch, the first Index is marked as zero
13 and initially moves in the negative direction
After leaving the negative edge of the return to zero switch, the first Index is marked as zero
14 and initially moves in the negative direction
15 retain
16 retain
17 Negative limit falling edge
18 Positive limit descending edge
19 Return to zero switch with falling edge (forward return to zero switch)
20 Return to zero switch with rising edge (positive return to zero switch)
21 Return to zero switch with falling edge (negative stroke return to zero switch)
22 Return to zero switch with rising edge (negative stroke return to zero switch)
23 Return to zero switch with negative edge falling back to zero (initial positive motion)
24 Return to zero switch with rising edge on the negative side (initial positive motion)
25 Return to zero switch with positive rising edge (initial forward motion)
26 Return to zero switch with positive edge falling edge (initial forward motion)
27 Return to zero switch with positive edge and falling edge (initial negative motion)
28 Return to zero switch with positive rising edge (initial negative motion)
29 Return to zero switch with rising edge on the negative side (initial negative motion)
30 Return to zero switch with negative edge falling back to zero (initial negative motion)
31 retain
32 Single circle close to zero
33 Run in the initial negative direction to the Index signal point (offset position)
34 Run in the initial positive direction to the Index signal point (offset position)
35 Declare the current position as zero position
36 Reverse collision, with the first Index marked as zero
37 Forward collision, with the first Index marked as zero
38 Collision on both sides, with zero in the middle
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5.6.4 Detailed Implementation Description of Zero Return

Mode

Zero return method 1: After leaving the negative limit, the first Index signal is at zero position

Signal: negative limit, index signal
Instructions
As shown in the figure, there are two
situations for this mode:
Scenario 1: The load is not in the
negative limit switch position
Return to zero steps:
1. Run in the negative direction until
the negative limit switch decelerates
and stops;
2. After reaching the negative limit,
search for the first Index signal in the
positive direction to slow down and
stop;
3. Run to the Index position and use
this position as the zero point.
Scenario 2: The load is in the negative
limit switch position
1. Search for the first Index signal in
the positive direction to slow down and
stop;
2. Run to the Index position and use

this position as the zero point.

illustration
-H |

Index Pulse

Negative Limit Switch

Zero return method 2: After leaving the positive limit, the first Index signal is at zero position

Signal: positive limit, index signal

Instructions
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As shown in the figure, there are two
situations for this mode:
Scenario 1: The load is not in the

positive limit switch position |

Return to zero steps: I
1. Run in the positive direction until the

positive limit switch decelerates and

stops;

2. After reaching the positive limit,

search for the first Index signal in the
negative direction to slow down and

stop;

3. Run to the Index position and use Index Pulse

this position as the zero point.

Scenario 2: The load is in the positive

limit switch position Positive Limit Switch

1. Search for the first Index signal in
the negative direction to slow down
and stop;

2. Run to the Index position and use

this position as the zero point.

Zero return method 3: After leaving the origin switch, the first Index is at zero position (positive stroke origin
switch)
Signal: Origin switch, index signal

Instructions illustration

As shown in the figure, there are two

situations for this mode:

Scenario 1: The load is not at the positive %
direction origin switch position | |
Return to zero steps: | !

1. Run in the forward direction to the origin | 1 )
switch and then decelerate and stop; <—®—

2. Run in the negative direction away from

the origin switch and decelerate and stop - @ -L i
when encountering the first Index signal;
3. Run to the Index position and use this

position as the zero point.

. . Index Pulse
Scenario 2: The load is at the positive
direction origin switch position
Return to zero steps: Home Switch
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1. Run in the negative direction until you
leave the origin switch, and when you
encounter the first Index signal, slow down
and stop;

2. Run to the Index position and use this

position as the zero point.

Zero return method 4: Contact the origin switch, with the first Index at zero position (positive stroke origin switch)
Signal: Origin switch, index signal
Instructions illustration

As shown in the figure, there are two

situations for this mode:
Scenario 1: The load is not at the positive | |

direction origin switch position

Return to zero steps: I H L @

1. Run in the forward direction to the origin

switch and then decelerate and stop; H I

2. Run in the positive direction and
decelerate and stop when encountering the L 1

first Index signal; 4®_>
3. Run to the Index position and use this

position as the zero point.

. . Index Pulse
Scenario 2: The load is at the positive
direction origin switch position
Return to zero steps: Home Switch i 3

1. Run in the negative direction until it
leaves the origin switch and then decelerate
and stop;

2. Run in the forward direction to the origin
switch, continue running and encounter the
first Index signal to slow down and stop;
3. Run to the Index position and use this

position as the zero point.

Zero return method 5: After leaving the origin switch, the first Index is at zero position (negative travel origin
switch)

Signal: Origin switch, index signal

Instructions illustration
As shown in the figure, there are two

situations for this mode:
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Scenario 1: The load is not at the negative
direction origin switch position 3

Return to zero steps:

1. After running in the negative direction to -H | |
the origin switch, slow down and stop; ( 3 |
2. Run in the positive direction away from

the origin switch and decelerate and stop |
. . L
when encountering the first Index signal; I @—>

3. Run to the Index position and use this

position as the zero point.

: . Index Pul
Scenario 2: The load is at the negative

Home Switch

direction origin switch position

Return to zero steps:

1. Run in the forward direction until you
leave the origin switch, and when you
encounter the first Index signal, slow down
and stop;

2. Run to the Index position and use this

position as the zero point.

Zero return method 6: Contact the origin switch, with the first Index at zero position (negative travel origin switch)
Signal: Origin switch, index signal
Instructions illustration

As shown in the figure, there are two

situations for this mode:
Scenario 1: The load is not at the negative

direction origin switch position

Return to zero steps: - = (3 =t I
1. After running in the negative direction to

the origin switch, slow down and stop; | H

2. Run in the negative direction and I )

decelerate and stop when encountering the R

first Index signal,;
3. Run to the Index position and use this

position as the zero point.
Index Pulse

Scenario 2: The load is at the negative
Home Switch

direction origin switch position

Return to zero steps:

1. Run in the positive direction until it
leaves the origin switch and then decelerate

and stop;
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2. Run in the negative direction to the origin
switch, continue running and encounter the
first Index signal to slow down and stop;

3. Run to the Index position and use this

position as the zero point.

Zero return method 7: Leave the negative edge of the origin switch, with the first Index at zero position (initial
positive motion)
Signal: positive limit, origin switch, index signal

Instructions illustration

As shown in the figure, there are three

situations for this mode:
Scenario 1: The load is at the negative I I | I

position of the origin switch |

H
1. Run in the forward direction to the A
origin switch and then decelerate and :
stop; 4—6}L | IiH
2. Leave the origin switch in the negative )
<0 -
U

direction and decelerate and stop when

encountering the first Index signal; I I

3. Run to the Index position and use this Index Pulse

position as the zero point. Home Switch

Scenario 2: The load is at the origin

Positive Limit Switch

switch position

1. Run in the negative direction until it
leaves the origin switch and slows down
to stop. When the negative direction
encounters the first Index signal, slow
down and stop;

2. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is in the positive
direction position of the origin switch

1. Run in the positive direction to the
positive limit switch and then decelerate
and stop;

2. Run in the negative direction until you
leave the origin switch, and when you
encounter the first Index signal, slow
down and stop;

3. Run to the Index position and use this
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position as the zero point.

Zeroing method 8: Contact the negative edge of the origin switch, with the first Index at zero position (initial
positive motion)
Signal: positive limit, origin switch, index signal

Instructions illustration

As shown in the figure, there are three
situations for this mode: I I I
Scenario 1: The load is at the negative

position of the origin switch I—L
I. Run in the positive direction until it H

touches the origin switch, then decelerate and CL

stop; |L
and stop when encountering the first Index

D

signal; &@_»

3. Run to the Index position and use this Index Pulse | |

2. Run in the positive direction and decelerate

position as the zero point. ‘

Home Switch

Scenario 2: The load is at the origin switch

Positive Limit_Switch

position

1. Run in the negative direction until it leaves
the origin switch and decelerates to stop;

2. After running in the forward direction and
touching the origin switch, it decelerates and
stops at the first Index signal;

3. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is in the positive
direction position of the origin switch

1. Run in the positive direction to the positive
limit switch and then decelerate and stop;

2. Run in the negative direction until it leaves
the origin switch and then decelerate and
stop;

3. Run in the positive direction to the contact
origin switch, and decelerate and stop when
encountering the first Index signal;

4. Run to the Index position and use this

position as the zero point.
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Zeroing method 9: Contact the positive edge of the origin switch, with the first Index at zero position (initial
forward motion)
Signal: positive limit, origin switch, index signal

Instructions illustration

As shown in the figure, there are three situations for

this mode: M

Scenario 1: The load is at the negative position of the 1 " |

origin switch | )

1. Run in the positive direction until it leaves the origin «L@

switch and then decelerate and stop; I . )
After running in the negative direction and touching <t 9

the origin switch, it decelerates and stops when |—H
encountering the first Index signal; <« ()=

3. Run to the Index position and use this position as | |
the zero point. e —
Scenario 2: The load is at the origin switch position Home Swiwhj —
1. Run in the positive direction until it leaves the origin poitve Limit Swich

switch and then decelerate and stop;

After running in the negative direction and touching
the origin switch, it decelerates and stops when
encountering the first Index signal;

3. Run to the Index position and use this position as
the zero point.

Scenario 3: The load is in the positive direction
position of the origin switch

1. Run in the positive direction to the positive limit
switch, and in the negative direction to the contact
origin switch before decelerating and stopping;

2. Run in the negative direction and decelerate and
stop when encountering the first Index signal;

3. Run to the Index position and use this position as

the zero point.

Zero Return Method 10: Leave the positive edge of the origin switch, with the first Index at zero position (initial
forward motion)
Signal: positive limit, origin switch, index signal

Instructions illustration

As shown in the figure, there are three

situations for this mode:

Scenario 1: The load is at the negative

position of the origin switch
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1. Run in the positive direction until it
leaves the origin switch and then I I § I

decelerate and stop; | H L G)—»

2. Run in the positive direction and

| H L O >
decelerate and stop when encountering ]

l H
the first Index signal; |
3. Run to the Index position and use this H
L(@—’

position as the zero point. (
Scenario 2: The load is at the origin I

switch position Index Pulse I

1. Run in the positive direction until it Home Switch

leaves the origin switch and then

Positive Limit Switch

decelerate and stop;
2. Run in the positive direction and
decelerate and stop when encountering
the first Index signal;
3. Run to the Index position and use this
position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch
1. Run in the positive direction to the
positive limit switch and then decelerate
and stop;
2. Run in the negative direction until it
touches the origin switch and then
decelerate and stop;
3. Run in the forward direction until you
leave the origin switch, and when you
encounter the first Index signal, slow
down and stop;
4. Run to the Index position and use this
position as the zero point.

Zero return method 11: Leave the positive edge of the origin switch, with the first Index at zero position (initial

negative motion)
Instructions illustration
As shown in the figure, there are three
situations for this mode:
Scenario 1: The load is in the positive
direction position of the origin switch
1. After running in the negative direction

to the origin switch, slow down and stop;
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2. Move away from the origin switch in

the positive direction and slow down M
when encountering the first Index signal;
3. Run to the Index position and use this
position as the zero point.

| L @
Scenario 2: The load is at the origin H | >

switch position

1. Run in the forward direction until it

leaves the origin switch and slows down

to stop. When encountering the first Index Pulse I

L
Index signal in the forward direction, Home Switch

slow down and stop;

Negative Limit Switch

2. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is at the negative
position of the origin switch

1. After running in the negative direction
to the negative limit switch, slow down
and stop;

2. Run in the forward direction until you
leave the origin switch, and when you
encounter the first Index signal, slow
down and stop;

3. Run to the Index position and use this

position as the zero point.

Zero return method 12: Contact the positive edge of the origin switch, with the first Index at zero position (initial

negative motion)

Signal: Negative limit, origin switch, index signal
Instructions illustration
As shown in the figure, there are three
situations for this mode:

Scenario 1: The load is in the positive
direction position of the origin switch

1. Run in the negative direction until it
contacts the origin switch and then
decelerate and stop;

2. Run in the negative direction and
decelerate and stop when encountering
the first Index signal;

3. Run to the Index position and use this
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position as the zero point.

Scenario 2: The load is at the origin
switch position

1. Run in the positive direction until it
leaves the origin switch and decelerates
to stop;

2. Contact the origin switch in the
negative direction and slow down when
encountering the first Index signal;

3. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is at the negative
position of the origin switch

1. After running in the negative direction
to the negative limit switch, slow down
and stop;

2. Run in the positive direction until it
leaves the origin switch and then
decelerate and stop;

3. Run in the negative direction to contact
the origin switch, and decelerate and stop
when encountering the first Index signal;
4. Run to the Index position and use this

position as the zero point.

Index Pulse

Home Switch

Negative Limif Switch

Zeroing method 13: Contact the negative edge of the origin switch, with the first Index at zero position (initial

negative motion)

Signal: Negative limit, origin switch, index signal

Instructions

illustration

As shown in the figure, there are three M

situations for this mode:

Scenario 1: The load is in the positive

direction position of the origin switch

1. Run in the negative direction until it leaves

the origin switch and then decelerate and stop;

2. After running in the forward direction and

-H |

—

contacting the origin switch, it decelerates and

stops when encountering the first Index signal;

3. Run to the Index position and use this

position as the zero point.

Index Pulse

L

iy
% -H|
Li

Home Switc

Negative Limii

Scenario 2: The load is at the origin switch
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position

1. Run in the negative direction until it leaves
the origin switch and then decelerate and stop;
2. After running in the forward direction and
contacting the origin switch, it decelerates and
stops when encountering the first Index signal;
3. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is at the negative
position of the origin switch

1. Run in the negative direction to the negative
limit switch;Slow down and stop when
running in the positive direction and touching
the origin switch;

2. Run in the positive direction and decelerate
and stop when encountering the first Index
signal;

3. Run to the Index position and use this

position as the zero point.

Return to zero method 14: Leave the negative edge of the origin switch, with the first Index at zero position (initial

negative motion)

Signal: Negative limit, origin switch, index signal

Instructions illustration

As shown in the figure, there are three

situations for this mode:

Scenario 1: The load is in the positive I | I I

direction position of the origin switch

1. Run in the negative direction until it
leaves the origin switch and then
decelerate and stop;

2. Run in the negative direction and
decelerate and stop when encountering

the first Index signal;

Index Pulse

3. Run to the Index position and use this

position as the zero point. Home Srwitch

Scenario 2: The load is at the origin

Negative Limit Switch

switch position
1. Run in the negative direction until it
leaves the origin switch and then

decelerate and stop;
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2. Run in the negative direction and
decelerate and stop when encountering
the first Index signal;

3. Run to the Index position and use this
position as the zero point.

Scenario 3: The load is at the negative
position of the origin switch

1. After running in the negative direction
to the negative limit switch, slow down
and stop;

2. Run in the positive direction until it
touches the origin switch and then
decelerate and stop;

3. Run in the negative direction until you
leave the origin switch, and when you
encounter the first Index signal, slow
down and stop;

4. Run to the Index position and use this

position as the zero point.

Return to Zero Method 15: Retain
Return to Zero Method 16: Retain

Return to zero method 17: The negative limit falling edge is at zero position
Signal: Negative limit
Instructions illustration
As shown in the figure, there are two I I I
situations for this mode:
Scenario 1: The load is not in the H

negative limit switch position

. . . L
1. After running in the negative N
direction to the negative limit switch, !

slow down and stop; l 3

| Lo

Negative Limit Switch

2. Run in the positive direction until it

leaves the limit switch position and

decelerate to stop;

3. Use this position as the zero point.
Scenario 2: The load is in the
negative limit switch position

1. Run in the positive direction until it

leaves the limit switch position and
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decelerate to stop;

2. Use this position as the zero point.

Return to zero method 18: The positive limit falling edge is at zero position

Signal: Positive limit

Instructions illustration

As shown in the figure, there are two I I I
situations for this mode:

Scenario 1: The load is not in the | H |

positive limit switch position )
1. Run in the positive direction to the
positive limit switch and then |
decelerate and stop; 18 -L
2. Run in the negative direction until it

leaves the limit switch position and

decelerate to stop; Positive Limit Switch

3. Use this position as the zero point.
Scenario 2: The load is in the positive
limit switch position

1. Run in the negative direction until it
leaves the limit switch position and
decelerate to stop;

2. Use this position as the zero point.

Zero return method 19: The falling edge of the origin switch is at zero position (forward origin switch)

Signal: Origin switch

Instructions illustration

As shown in the figure, there are two I I I
situations for this mode: §

Scenario 1: The load is not at the origin IL H |

switch position )
1. Run in the positive direction until it
touches the origin switch, then |
decelerate and stop; ;9 -L

2. Run in the negative direction until it

leaves the origin switch position and

slows down to stop; Home Switch

3. Use this position as the zero point.
Scenario 2: The load is at the origin
switch position

1. Run in the negative direction until it
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leaves the origin switch position and
decelerates to stop;

2. Use this position as the zero point.
Zero return method 20: The falling edge on the origin switch is at zero position (forward origin switch)

Signal: Origin switch

Instructions illustration

As shown in the figure, there are two I I I
situations for this mode: §

Sc.elilarlo' 1: The. .load is not at the H 210 I:»
origin switch position | ::

1. Run in the positive direction until it -H |
touches the origin switch, then |
decelerate and stop; (o)»>

2. Use this position as the zero point.

Home Switch

Scenario 2: The load is at the origin

switch position

1. Run in the negative direction until it
leaves the origin switch position and
decelerates to stop;

2. Run in the positive direction until it
touches the origin switch and then
decelerate and stop;

3. Use this position as the zero point.
Zero return method 21: The falling edge of the origin switch is at zero position (negative origin switch)

Signal: Origin switch

Instructions illustration

As shown in the figure, there are two

situations for this mode: M
Scenario 1: The load is not at the origin L |
switch position | : >

1. Slow down and stop when running -H l

in the negative direction to the contact I
L

origin switch position; 21)-pp

2. Run in the positive direction until it

Home Switch

leaves the origin switch position and

decelerates to stop;
3. Use this position as the zero point.
Scenario 2: The load is at the origin

switch position
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1. Run in the positive direction until it
leaves the origin switch position and
decelerates to stop;

2. Use this position as the zero point.

Zero return method 22: The falling edge on the origin switch is at zero position (negative origin switch)
Signal: Origin switch

Instructions illustration

As shown in the figure, there are two

situations for this mode:

Scenario 1: The load is not at the %

origin switch position

1. Slow down and stop when running |

in the negative direction to the contact <—L@
origin switch position;

2. Use this position as the zero point. L | -
Scenario 2: The load is at the origin

switch position

1. Run in the positive direction until it
Home Switch

leaves the origin switch and then
decelerate and stop;

2. Run in the negative direction to the
contact origin switch position and
decelerate to stop;

3. Use this position as the zero point.
Zero return method 23: The negative edge of the origin switch falls to zero position (initial positive motion)

Signal: Origin switch, positive limit

Instructions illustration
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As shown in the figure, there are three

situations for this mode: M
Scenario 1: The load is at the negative 'Hi

position of the origin switch D
1. Run in the forward direction to the 3
origin switch and then decelerate and -—O" | I_H

stop;

2. Run in the negative direction until it -

leaves the origin switch position and

slows down to stop; Home Switch

3. Use this position as the zero point.

Positive Limit Switch

Scenario 2: The load is at the origin
switch position

1. Run in the negative direction until it
leaves the origin switch position and
decelerates to stop;

2. Use this position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch
1. Run in the positive direction to the
positive limit switch and then
decelerate and stop;

2. Run in the negative direction until it
leaves the origin switch position and
slows down to stop;

3. Use this position as the zero point.

Zero return method 24: The rising edge of the negative side of the origin switch is at zero position (initial positive
motion)

Signal: Origin switch, positive limit

Instructions illustration
As shown in the figure, there are three

situations for this mode:

Scenario 1: The load is at the negative

position of the origin switch

1. Run in the positive direction until it

touches the origin switch, then

decelerate and stop;

2. Use this position as the zero point.

Scenario 2: The load is at the origin
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switch position
1. Run in the negative direction until it I I ] é
leaves the origin switch position and I—L

decelerates to stop;

2. Run in the positive direction until it
touches the origin switch and then @ | L
H
L<@>

decelerate and stop;

3. Use this position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch

1. Run in the positive direction to the
Home Switch

positive limit switch and then

decelerate and stop;

2. Run in the negative direction until it
leaves the origin switch position and
slows down to stop;

3. Run in the positive direction to the
contact origin switch position and
decelerate to stop;

4. Use this position as the zero point.

Zero return method 25: The rising edge of the positive side of the origin switch is at zero position (initial forward
motion)
Signal: Origin switch, positive limit

Instructions illustration

As shown in the figure, there are three

situations for this mode:

Scenario 1: The load is at the
negative position of the origin switch
1. Run in the positive direction until it
leaves the origin switch and then

decelerate and stop;

2. Run in the negative direction to the

contact origin switch position and
Home Switch

decelerate to stop;

3. Use this position as the zero point. Positive Limit Switch

Scenario 2: The load is at the origin
switch position

1. Run in the positive direction until it
leaves the origin switch and then

decelerate and stop;
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2. Run in the negative direction to the
contact origin switch position and
decelerate to stop;

3. Use this position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch
1. Run in the positive direction to the
positive limit switch and then
decelerate and stop;

2. Run in the negative direction to the
contact origin switch position and
decelerate to stop;

3. Use this position as the zero point.

Return to zero method 26: The positive

Signal: Origin switch, positive limit
Instructions
As shown in the figure, there are three
situations for this mode:
Scenario 1: The load is at the negative
position of the origin switch
1. Run in the positive direction until it
leaves the origin switch and then
decelerate and stop;
2. Use this position as the zero point.
Scenario 2: The load is at the origin
switch position
1. Run in the positive direction until it
leaves the origin switch and then
decelerate and stop;
2. Use this position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch
1. Run in the positive direction to the
positive limit switch and then
decelerate and stop;
2. Run in the negative direction to the
contact origin switch position and
decelerate to stop;
3. Run in the positive direction until it

leaves the origin switch position and
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decelerates to stop;

4. Use this position as the zero point.

Zero return method 27: The positive edge of the origin switch falls to zero position (initial negative motion)
Signal: Origin switch, negative limit
Instructions illustration
As shown in the figure, there are three
situations for this mode:
Scenario 1: The load is at the

negative position of the origin switch

1. After running in the negative
direction to the negative limit switch,
slow down and stop;

2. Run in the positive direction until it

leaves the origin switch position and

decelerates to stop;

Home Switc]

3. Use this position as the zero point.

Scenario 2: The load is at the origin Negative Limit §witch
switch position

1. Run in the positive direction until it
leaves the origin switch position and
decelerates to stop;

2. Use this position as the zero point.
Scenario 3: The load is in the positive
direction position of the origin switch
1. Run in the negative direction until
it contacts the origin switch and then
decelerate and stop;

2. Run in the positive direction until it
leaves the origin switch position and
decelerates to stop;

3. Use this position as the zero point.

Return to zero method 28: The rising edge of the positive side of the origin switch is at zero position (initial
negative motion)
Signal: Origin switch, negative limit

Instructions illustration
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As shown in the figure, there are I I I
three situations for this mode: |

Scenario 1: The load is in the -

positive direction position of the I#

origin switch L/
1. Run in the negative direction until —l ‘

it contacts the origin switch and then H

decelerate and stop;

2. Use this position as the zero point.

Scenario 2: The load is at the origin

Home] Switch

switch position

1. Run in the positive direction until Negative Lirit Switch

it leaves the origin switch position
and decelerates to stop;

2. Run in the negative direction until
it touches the origin switch and then
decelerate and stop;

3. Use this position as the zero point.
Scenario 3: The load is at the
negative position of the origin switch
1. After running in the negative
direction to the negative limit switch,
slow down and stop;

2. Run in the positive direction until
it leaves the origin switch position
and decelerates to stop;

3. Slow down and stop when running
in the negative direction to the
contact origin switch position;

4. Use this position as the zero point.

Zero return method 29: The rising edge of the negative side of the origin switch is at zero position (initial negative
motion)
Signal: Origin switch, negative limit

Instructions illustration
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As shown in the figure, there are
three situations for this mode:

Scenario 1: The load is at the
negative position of the origin switch
1. After running in the negative
direction to the negative limit switch,

slow down and stop; :

2. Run in the positive direction to the

contact origin switch position and <@9‘>
L

decelerate to stop;
3. Use this position as the zero point. Home! Switch —‘

Scenario 2: The load is at the origin

switch position Negative Lithit Switch

1. Run in the negative direction until
it leaves the origin switch and then
decelerate and stop;

2. Run in the positive direction to the
contact origin switch position and
decelerate to stop;

3. Use this position as the zero point.
Scenario 3: The load is in the
positive direction position of the
origin switch

1. Run in the negative direction until
it leaves the origin switch position
and decelerates to stop;

2. Run in the positive direction to the
contact origin switch position and
decelerate to stop;

3. Use this position as the zero point.
Zero return method 30: The negative edge of the origin switch falls to zero position (initial negative motion)

Signal: Origin switch, negative limit

Instructions illustration

154



S TE R) Q6-DP DC Servo System Manual (User's Guide)

As shown in the figure, there are
three situations for this mode:
Scenario 1: The load is at the
negative position of the origin
switch

1. After running in the negative
direction to the negative limit

switch, slow down and stop;

2. Run in the positive direction to the

contact origin switch position and

decelerate to stop;

Home! Switch

3. Run in the negative direction until

it leaves the origin switch and then Negative Lirit Switch

decelerate and stop;

4. Use this position as the zero point.
Scenario 2: The load is at the origin
switch position

1. Run in the negative direction until
it leaves the origin switch and then
decelerate and stop;

2. Use this position as the zero point.
Scenario 3: The load is in the
positive direction position of the
origin switch

1. Run in the negative direction until
it leaves the origin switch position
and decelerates to stop;

2. Use this position as the zero point.

Return to Zero Method 31: Retain
Return to zero method 32: Run a single loop nearby until the index is zero
Signal: index signal

Instructions illustration
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As shown in the diagram, there are
two situations for this mode
Scenario 1: The load is on the left
side of the middle position of a single
circle

1. Run in the negative direction to
the first index signal;

2. Use this position as the zero point.
Scenario 2: The load is on the right
side of the middle position of a single
circle

1. Run forward to the first index
signal;

2. Use this position as the zero point.

Index Pulse I

Middle Pos

Index Pulse l |
Middle Pos

Zero return method 33: Run in the negative direction until the index is zero

Signal: index signal

Instructions illustration

Scenario 1:

I. Run in the negative
direction to the first index
signal;

2. Use this position as the zero

point.

S
¢@L|

Index Pulse | | |

Return to zero method 34: Run in the positive direction until the index is zero

Signal: index signal

Instructions illustration

Scenario 1:

1. Run forward to the first
index signal;

2. Use this position as the zero

point.

b

Index Pulse | | | |

Return to zero method 35: The current position is zero

Signal: None

Instructions illustration
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The current position serves as

the zero point.

®

Zeroing method 36: Reverse collision, with the first Index at zero position
Signal: mechanical edge, index signal

Instructions illustration

1. Move in the negative
direction until it collides with WI

the mechanical edge;

When the current reaches the

collision current, the load

moves in the positive R A

direction and decelerates and | |
stops when it encounters the EEel |

first Index signal,;

In:dex Pulse

3. Run to the Index position |

and use this position as the

zero point.

Zeroing method 37: Forward collision, with the first Index at zero position

Signal: mechanical edge, index signal

Instructions illustration

1. Move in the positive

direction until it collides with M
the mechanical edge; l | 0

When the current reaches the |

moves in the negative A A

direction and decelerates and
. Lpa T
stops when it encounters the

first Index signal; Index Pulse |

3. Run to the Index position

collision current, the load 4_@ -L >

and use this position as the

zero point.
Zero return method 38: Collision on both sides, with zero in the middle

Signal: mechanical edge, index signal

Instructions illustration
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1. Move in the positive B
direction until it collides with i ‘ I E
| |

the mechanical edge; S— A‘L
ull 5 FEL YL

| T
When the current reaches the : i !
collision current, it moves in T } }Ffﬁﬂmﬂ
the negative direction until it i i : il :
collides with the mechanical i H } }>
edge; < | |
When the current reaches the } L @> }

collision current, it moves in
the positive direction to the
middle position, and this
position is taken as the zero

point.

6 Application Functions

6.1 Torque limit switching function

6.1.1 Function Description

The Q 6-DP series servo drive supports multiple torque output limiting methods internally and also
supports torque limit switching function. For detailed parameter settings, please refer to Pr5.21 parameter

description below.

6.1.2 Relevant parameters

L . Effective Effective
name Torque limit selection . . data range 0~6
method immediately
Modbus . Related factory
0x352A unit | - P/S/T/F : 1
address modes settings

The selection method for setting torque limits.

0 Not supported, please do not set
First torque limit (Pr0.13)
2 First torque limit (Pr0.13) | Second torque limit (Pr5.22)
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TL-SEL OFF — 1st torque limit (Pr0.13)
TL-SEL ON — Second torque limit (Pr5.22)

4 Not supported, please do not set

Not supported, please do not set

TL-SEL OFF

First torque limit (Pr0.13) | Second torque limit (Pr5.22)

6 TL-SEL ON

Positive torque limit during external input

(Pr5.25) (Pr5.26)

Negative direction torque limit during external

nput

When set to 0:
When set to 1:
When set to 2:
When set to 3:
forward=Pr0.13;Negative=- Pr0.13;When On, positive=Pr5.22;Negative=- P5.22;
When set to 4: not supported, please do not set

not supported, please do not set
positive=Pr0.13;Negative=- Pr0.13;
positive=Pr0.13;Negative=- P5.22;

When set to 5: not supported, please do not set it;

forward=Pr0.13;Negative=- P5.22;0n, positive=Pr5.25;Negative=- P5.26;

it needs to be used in conjunction with the torque limit switching input in 10: when Off,

When set to 6, it needs to be used in conjunction with the torque limit switching input in [O: When Off,

) o Effective Effective
name First torque limit ] ) data range 0~500
method immediately
Modbus . Related factory
0x301A unit | % ALL . 350
address modes settings
Set the first limit value for the output torque of the motor.
o Effective Effective
name Second torque limit ] ) data range 0~500
method immediately
Modbus : Related factory
0x352C unit | % P/S/F . 500
address modes settings

Set the second torque limit value for the motor output torque.

In addition, the parameter values are limited by the maximum torque of the applicable motor.

6.2 Instruction division frequency switching function

6.2.1 Scope of Application

The Q 6-DP series servo drive not only uses electronic gear ratios set with parameters Pr0.08 (command

pulses per motor rotation), Pr0.09 (electronic gear numerator), and Pr0.10 (electronic gear denominator), but

also has gear ratio switching function.

By combining the "Instruction Division Frequency Switching Input 1" and "Instruction Division Frequency
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Switching Input 2" in the IO input function into different modes, 4-channel gear ratio switching can be
achieved.
This function operates under the following conditions.

control mode Location mode

other Servo enabled on state.

6.2.2 Relevant parameters

LLLH Note:

[ (O] : Indicates that the parameter will take effect when powered on again

[1] :Indicates that the parameter takes effect immediately

Number of command pulses | Effective
name . data range 0~16777216
per revolution of the motor method
Modbus . Related factory
0x3010 unit | pluse . 10000
address modes settings

Set the command pulse for each rotation of the motor.

When this setting value is 0, Pr0.09 "first instruction multiplier numerator" and Pr0.10 "instruction multiplier

denominator" are valid.

The first instruction is divided .

. . Effective
name into  multiple frequency data range 0~230

method

molecules
Modbus . Related factory

0x3012 unit - . 0
address modes settings

ratio molecule.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

The molecule that sets the instruction pulse input for frequency division processing, namely the electronic gear

Instruction multiplier | Effective
name , data range 1~2%
denominator method
Modbus . Related factory
0x3014 unit - . 10000
address modes settings

Set the denominator of the instruction pulse input multiplication processing, which is the denominator of the

electronic gear ratio.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

The relationship between Pr0.08, Pr0.09, and Pr0.10 during position control
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Pr0.08 Pr0.09 Pr0.10 Instruction division frequency processing
Command
Pulse Input Encoder Resolution Position Command
D [ ———
— — Pr0.08 Setting Value
1~8388608 . .
(No impact) (No impact) .
Unrelated to the settings of Pr0.09 and 0.10, the above
figure is processed based on the set value of Pr0.08.
(P:E [nsen}igit Encoder Resclution Position Command
s o [ — R
Pr0.10 Setting Value
0 1~1073741824
When both Pr0.08 and Pr0.09 are 0, perform the above
graph processing based on the set value of Pr0.10.
0 Command .
Pulse Input Pr0.09 Setting Value Position Command
_— T | —

Pr0.10 Setting Value

1~1073741824 | 1~1073741824 ]
When Pr0.08 is 0 and Pr0.09 # 0, perform the above

graph processing based on the set values of Pr0.09 and
0.10.

Note:

Although the values of the denominator and numerator can be set to any value, their action cannot be
guaranteed when extreme division or multiplication ratios are set.Please select a frequency division/multiplication
ratio range between 1/1000 and 8000 times

The second instruction

divides the frequency of | Effective Effective
name ] . . data range 0~230
molecules into | method immediately
multiples
Modbus . Related factory
0x3500 unit - P . 0
address modes settings
The third instruction . )
. Effective Effective
name divides the frequency . . data range 0~230
method immediately
molecule
Modbus . Related factory
0x3502 unit - P . 0
address modes settings
The fourth instruction . )
o .| Effective Effective
name divides the harmonic ] ) data range 0~230
method immediately
molecule
Modbus . Related factory
0x3504 unit - P . 0
address modes settings

Set the second to fourth molecules for frequency division processing of instruction pulse input.

When Pr0.08 "the number of command pulses per rotation of the motor" is 0, it is considered valid.
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When the set value under position control is 0, the encoder resolution is set to numerator.

Multiple gear ratios can be set and used through 10 switching.

6.3 Various timing action settings

6.3.1 Driver Prohibited Input (NOT, POT) Timing

Set the action timing when the driver prohibits input (NOT, POT) from being valid.

(1) Parameter association:

Driver input prohibition | Effective
name , O data range | 0~2
setting method
Modbus . factory
0x3508 unit - | Related modes | ALL . 1
address settings

Set the action of prohibiting input (POT, NOT) for the driver.

POT — Positive direction drive prohibited NOT — Negative

direction drive prohibited
[11] POT and NOT are invalid
Either POT/NOT input will result in Err38.0 "Driver input

prohibition protection"

Please configure this value reasonably: When NOT/POT is invalid, the servo will not process the shutdown

logic.
Driver prohibition time | Effective
name O data range 0~2
sequence method
Modbus : Related factory
0x350A | unit - ALL . 0
address modes settings

When Pr5.04 "Drive Prohibit Input Setting" is set to 0, the state of deceleration after the input of drive
inhibit inputs (POT, NOT) is stopped.
Detailed content of Pr5.05 'Driver prohibition timing'

Pr5.04 Pr5.05 Driver prohibition time sequence
0 0 Immediate shutdown - deceleration time
is0(*1)
1 Rapid shutdown - deceleration time of
10ms/krpm (* 2)
2 Deceleration stop - Deceleration time
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is 100ms/krpm (* 3)

*1. Immediate shutdown: position control, position command=0;During speed control, the speed
command is 0;During torque control, the speed limit value is 0.

*2. Rapid shutdown: refers to the situation where the servo does not accept the position command sent
by the controller when the drive prohibition input (NOT, POT) signal is valid, and directly controls
its rapid deceleration and shutdown from the current speed.At this time, the torque command value is
limited by Pr5.11 "torque setting for immediate stop”, and there is no need to amplify the position
deviation. It can be set reasonably.

*3. Deceleration and shutdown: refers to the situation where the servo does not accept the position
command sent by the controller when the drive prohibition input (NOT, POT) signal is valid, and
directly controls its deceleration and shutdown from the current speed.At this time, the torque
command value is also limited by Pr5.11 "torque setting for immediate stop".The calculation method
for Pr0.14 'excessive position deviation setting' is the same as the quick stop method, and there is no
need to amplify the deviation. It can be set to a reasonable value.

Description of limit motion control: When the drive prohibition input signal is valid, if the controller
continues to send instructions in the direction of drive prohibition, the servo will not respond to the
position instructions issued by the controller. Based on the current speed and the set drive prohibition
time sequence, the shutdown mode will be planned;In position control mode, when the controller
continues to send motion commands exceeding 20 times the current stop position of the single turn

encoder value (taking a rotating motor as an example), an alarm Err91.1 will be triggered. In speed

mode, there is no position limit alarm.

Torque setting for instant | Effective | Effective
name ] ) data range 0~500
stop method | immediately
Modbus . Related factory
0x3516 unit | % ALL : 0
address modes settings

Set torque limit for immediate stop.

Note: When the set value is 0, it applies to the torque limit during normal operation.

Special note: When the system uses the internal reset function of the driver, the Pr5.04 driver disable setting
parameter needs to be set to 0 or 1. At this time, in non reset mode, the driver will effectively shut down according
to the described logic. Some controllers place the reset action on the system, etc. Generally, the limit protection
of this system is also handled by the system. Therefore, setting the Pr5.04 driver disable parameter to 1 is invalid,

and the driver will not provide any protection for the limit signal.

6.3.2 Timing of servo enable shutdown

(1) Associated parameters:

! name Servo enable shutdown | Effective | Effective data range 0~9
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timing sequence method | immediately
Modbus . Related factory
address 0x330C unit ) - modes ALL settings 0
Set the deceleration and stop states after the servo is turned off.

0 Dynamic Brake (DB) Action | Dynamic Braking (DB) Action | Clear “*
1 Free operation (DB OFF) Dynamic Braking (DB) Action | Clear **
2 Dynamic Brake (DB) Action | Freedom (DB OFF) Clear "4
3 Free operation (DB OFF) Freedom (DB OFF) Clear "4
4 Dynamic Brake (DB) Action | Dynamic Braking (DB) Action | Maintain "2
5 Free operation (DB OFF) Dynamic Braking (DB) Action | Maintain *2
6 Dynamic Brake (DB) Action | Freedom (DB OFF) Maintain *?
7 Free operation (DB OFF) Freedom (DB OFF) Maintain *?
8 Stop immediately ™' Dynamic Braking (DB) Action | Clear **
9 Stop immediately "' Freedom (DB OFF) Clear **

1. Immediate stop refers to stopping immediately in order to achieve control effects while the servo is
enabled.At this time, the torque command is limited by Pr5.11 "torque setting for immediate stop".

2. When the servo is turned off and continuously sends position commands, or when the motor continues to
operate and accumulates position deviation, Err24.0 "excessive position deviation protection" will occur.In
addition, if the servo enable is turned on when the position deviation is too large, in order to control the
deviation to 0, the motor may run rapidly.Please maintain sufficient positional deviation before use.

3. The so-called deceleration refers to reducing the motor's operating state to a speed range below 30r/min
(default value, can be set through parameters). When the speed drops below 30r/min and changes after
stopping, it will not be affected by the motor speed but will follow the state after stopping.

4. Position deviation, always maintain a zero state.

Attention: When an error occurs during servo enable shutdown, follow Pr5.10 "Alarm Time Sequence" for

action.In addition, if the power is turned off during the servo enable shutdown, it is necessary to follow Pr5.07

"Power Off Timing".
Mechanical brake action | Effective | Effective data
name . . ) . 0~10000
setting when stopping method | immediately range
Modbus . Related factory
0x344A unit | ms ALL . 0
address modes settings
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When the servo enable is turned off while the motor is stopped, set the time for the brake release signal (BRK-
OFF) to be turned off (brake held) until the motor is not powered on (servo free).

To prevent small movements/drops of the motor (workpiece) caused by response delay (t,) of the brake.

The setting of Pr4.37 is > t,,

In practice, after the brake is activated, it is set to the servo enabled closed state.

Note: This value is used to set the PWM off delay time after the motor stops;If the motor needs to stop freely,

please set this value to 0;

SRV-oN  ON OFF

Mechanical brake action | Effective | Effective data
name . ) ) ) ) 0~32000
setting during operation method | immediately range
Modbus . Related factory
0x344C unit | ms ALL . 0
address modes settings

When the servo enable is turned off during motor rotation, set the time from the detection of the servo enable
on input signal (SRV-ON) being turned off to the external brake release signal (BRK-OFF) being turned off.
Designed to prevent brake degradation caused by motor rotation.

The servo enable shutdown method during motor rotation is as follows. The time tb in the following figure is
the set time of Pr4.38 or the smaller time value when the motor rotation speed drops below the set speed of
Pr4.39.

srv -on __ON | OFF

BRK-OFE Release Hald
—

PWR on

T
Power Status of Motor | PWR Off
I
I
I

Motor Speed N speed setpoint in Pr4.39
i

f

Note: This value is used to set the delay time for holding the brake DO off after enabling DI to be

disconnected;If the motor needs to stop freely, please set this value to 0;

) Effective | Effective data
name Brake release speed setting . . 30~3000
method | immediately range
Modbus | 0x344E ‘ unit ‘ rpm Related | ALL factory 30

165



STEP.

Q6-DP DC Servo System Manual (User's Guide)

address

‘ modes

‘ settings

Set the speed value when the brake is released

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,

respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Torque setting for instant | Effective | Effective
name ] ) data range 0~500
stop method | immediately
Modbus . Related factory
0x3516 unit | % ALL : 0
address modes settings

Set torque limit for immediate stop.

Note: When the set value is 0, it applies to the torque limit during normal operation.

Function extension | Effective | Effective
name . . . data range 0~2147483647
settings method | immediately
Modbus : Related factory
0x3614 unit | - ALL . 16
address modes settings
Each function is set in bit units.
bit0 Unused Please fix position 0
bit] Overload detection of detection Invalid
i
shielded IGBT module valid detection
. Block ABZ disconnection | . . .
bit6 ) invalid effective
detection
Encoder overheating
bitl1 abnormal protection invalid effective
detection
) The servo fast power-off ) ) .
Bitl2 o ) effective invalid
function is effective
bitl5 Slow stop function invalid effective
*The lowest bit is bit0
*When the encoder overheating warning occurs, Err15.1 "Encoder Overheating Abnormal Protection”
occurs.

Immediate stop time upon | Effective | Effective
name . ) data range 0~1000
alarm method | immediately
Modbus . Related factory
0x361C unit | ms ALL . 200
address modes settings

Set the allowable time to immediately stop the action when an alarm occurs.

If it exceeds this set value, it will become a mandatory alarm state.
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When the set value is 0, it does not immediately stop, but immediately becomes an alarm stop state.

Note: To make the motor stop freely, set it to 0.

Instant  stop  completion | Effective | Effective
name o ] ) data range | 0~10000
waiting time method immediately
Modbus : Related factory
0x3666 unit | ms ALL . 0
address modes settings

When a warning corresponding to immediate stop occurs, the brake release output (BRK-OFF) is set to OFF,
and the motor is maintained energized for a certain period of time.

Note: To make the motor stop freely, set it to 0.

(2) Clearance of positional deviation:
Absolute position system, when an alarm occurs, the position deviation is automatically reset to zero.
(3) Shutdown timing:
When the driver detects normal actuation (excluding non abnormal alarms such as alarms or AC power outages),

the current shutdown logic is determined as follows: the time in the figure is Pr4.37 brake delay closing time;

Normal
enable
fok<Pra.39-—NO
Yes
Release the Pr5.06
brake Temporal
shutdown

Brake delay time mee
he requirements?

Stop output

When the enable is disabled and the speed feedback is greater than the Pr4.39 setting, the shutdown mode can be

selected based on the Pr5.06 parameter mentioned above. There are several specific types:
*Mode 1: DB-DB, DB slows down - DB stops;

During the | Force system disconnection to enable;
shutdown When the system enable status is confirmed to be turned off and the PWM output is turned
process off, the dynamic braking DB action is directly opened,;

167




STEP.

Q6-DP DC Servo System Manual (User's Guide)

When the downtime is less than Pr4.38 and the speed feedback is less than Pr4.39, turn off
the enable and brake;

2. Otherwise, when the shutdown time is greater than Pr4.38, the enable will be forcibly
turned off and the brake will be turned off;

SERVO_OFF

After the shutdown is completed, as it is a DB shutdown, activate the dynamic brake

*Mode2: Free-DB,ldle deceleration - DB stops;

During the | Force system disconnection to enable;
shutdown When the downtime is less than Pr4.38 and the speed feedback is less than Pr4.39, turn off
process the enable and brake;
2. Otherwise, when the shutdown time is greater than Pr4.38, the enable will be forcibly
turned off and the brake will be turned off;
SERVO_OFF After the shutdown is completed, as it is a DB shutdown, activate the dynamic brake

*Mode 3: DB Free, DB slows down, idle stops

During the | Force system disconnection to enable;
shutdown When the system enable status is confirmed to be turned off and the PWM output is turned
process off, the dynamic braking DB action is directly opened,;
When the downtime is less than Pr4.38 and the speed feedback is less than Pr4.39, turn off
the enable and brake;
2. Otherwise, when the shutdown time is greater than Pr4.38, the enable will be forcibly
turned off and the brake will be turned off;
SERVO OFF After the shutdown is completed, as it is a free shutdown, the dynamic brake is turned off

*Mode4: Free-Free, Idle stop, idle stop

During the | Force system disconnection to enable;
shutdown When the downtime is less than Pr4.38 and the speed feedback is less than Pr4.39, turn off
process the enable and brake;
2. Otherwise, when the shutdown time is greater than Pr4.38, the enable will be forcibly
turned off and the brake will be turned off;
SERVO_OFF After the shutdown is completed, as it is a free shutdown, the dynamic brake is turned off

*Mode 5: Stop DB: STOP stops, DB stops

During the | Bit15=0 for Pr6.10, when anti fall is turned off, the speed loop is set to force=0
shutdown Bitl15=1 for Pr6.10, turn on anti fall, switch Motion to JOG, set speed=0, plan shutdown;
process The implementation of anti fall function is described in detail below;

SERVO OFF After the shutdown is completed, as it is a DB shutdown, activate the dynamic brake
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*Mode 6: Stop Free, STOP stop, idle stop

During the | Bit15=0 for Pr6.10, when anti fall is turned off, the speed loop is set to force=0

shutdown Bit15=1 for Pr6.10, turn on anti fall, switch Motion to JOG, set speed=0, plan shutdown;
process The implementation of anti fall function is described in detail below;

SERVO_OFF After the shutdown is completed, as it is a free shutdown, the dynamic brake is turned off

*7. Time sequence of anti fall function

No

No

Y es v
T=Max
fok<Pr4.39 (Pr4.38,
Pr6.14)
Release the
brake
No Release
Brake
yes *
Disable Disable Disable
Stop output Stop output Stop output

Figure 6.3.2-1 Time sequence diagram of anti fall function

*The maximum value for immediately stopping torque output is Pr5.11;
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6.3.3 Alarm timing sequence

Set the action timing for alarm occurrence status.

(1) Associated parameters:

o Effective Effective
name Alarm timing sequence . . datarange | 0~7
method immediately
Modbus . Related factory
0x3514 | unit - ALL . 0
address modes settings

Set the state during deceleration and after stopping when an alarm occurs.

0 Dynamic Brake (DB) Action Dynamic Brake (DB) Action | Reset * !
1 Free operation (DB OFF) Dynamic Brake (DB) Action | Reset * !
2 Dynamic Brake (DB) Action Freedom (DB OFF) Reset * !
3 Free operation (DB OFF) Freedom (DB OFF) Reset * !
Action A: Stop immediately . .
4 i o Dynamic Brake (DB) Action | Reset * !
Action B: DB action "2
Action A: Stop immediately . .
5 . o Dynamic Brake (DB) Action | Reset * !
Action B: DB action "2
Action A: Stop immediately
6 ) o Freedom (DB OFF) Reset * !
Action B: DB action "2
Action A: Stop immediately
7 ) o, Freedom (DB OFF) Reset * !
Action B: DB action "2

below 30r/min.

main circuit until the deceleration stops.

1. Position deviation, absolute position system, reset directly after the alarm occurs.

2. Actions A and B indicate whether to immediately stop when an alarm occurs. If the corresponding alarm
for immediate stop occurs, and the set value is 4-7, then action A should be followed for immediate stop.If
there is an alarm that does not immediately stop, it will not stop immediately, but instead become the

dynamic brake (DB) action specified by action B, or become idle.Please maintain the power supply of the

3. The so-called deceleration refers to the interval where the motor's operating state is reduced to a speed

Torque setting for instant | Effective Effective
name . . data range | 0~500
stop method immediately
Modbus : Related factory
0x3516 | unit % ALL . 0
address modes settings

Set torque limit for immediate stop.

Note: When the set value is 0, it applies to the torque limit during normal operation.
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Function Expansion | Effective Power on

name ] ) data range | -32768~32767
Setting 2 method again

Modbus . Related factory
0x365E | unit - ALL . 1

address modes settings

Each function is set in bit units.

. 2-degree-of-freedom control . . )
Bit0 invalid effective
mode
Bitl1 Instant stop alarm extension invalid effective

*The lowest bit is bit0

Mechanical brake . )
. . Effective | Effective data
name action setting when . ) 0~10000
] method immediately | range

stopping
Modbus . Related factory

0x344A | unit ms ALL . 0
address modes settings

When the servo enable is turned off while the motor is stopped, set the time for the brake release signal (BRK-
OFF) to be turned off (brake held) until the motor is not powered on (servo free).

To prevent small movements/drops of the motor (workpiece) caused by response delay (t,) of the brake.

The setting of Pr4.37 is > t,,

In practice, after the brake is activated, it is set to the servo enabled closed state.

Note: This value is used to set the PWM off delay time after the motor stops;If the motor needs to stop freely,

please set this value to 0;

sV -oN — 2N CFF
BRK-OFF RElease | | Hold
g S——
Real Status of Brake RElEase | : Hald
_————— F--
|
Motor speed PWR on | PWR Of

Mechanical brake . .
) ) ] Effective | Effective
name action setting during . . data range | 0~32000
. method immediately

operation
Modbus . Related factory

0x344C | unit ms ALL . 0
address modes settings

When the servo enable is turned off during motor rotation, set the time from the detection of the servo enable
on input signal (SRV-ON) being turned off to the external brake release signal (BRK-OFF) being turned off.

Designed to prevent brake degradation caused by motor rotation.
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The servo enable shutdown method during motor rotation is as follows. The time tb in the following figure is
the set time of Pr4.38 or the smaller time value when the motor rotation speed drops below the set speed of
Pr4.39.

ON
SRV -ON _, OFF
BRK-OFF Release Haold

[
Power Status of Motor pywr Dnl

Motaor Speed I ! Speed setpoint in Prd.39
1

f

Note: This value is used to set the delay time for holding the brake DO off after enabling DI to be

1
i PWR OFf
I
I
I
1

disconnected;If the motor needs to stop freely, please set this value to 0;

Brake release speed | Effective Effective
name ] ] ) data range | 30~3000
setting method immediately
Modbus . Related factory
0x344E | unit rpm ALL . 30
address modes settings

Set the speed value when the brake is released
The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Torque setting for instant | Effective Effective
name . . data range | 0~500
stop method immediately
Modbus . Related factory
0x3516 unit | % ALL . 0
address modes settings

Set torque limit for immediate stop.

Note: When the set value is 0, it applies to the torque limit during normal operation.

Function extension | Effective | Effective

name . ] ) data range 0~2147483647
settings method | immediately

Modbus . Related factory
0x3614 unit | - ALL . 16

address modes settings

Each function is set in bit units.

bit0 Unused Please fix position 0
bit] Overload detection of detection Invalid
i
shielded IGBT module valid detection
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. Block ABZ disconnection | . )
bit6 ) invalid effective
detection
Encoder overheating
bitl1 abnormal protection invalid effective
detection
. The servo fast power-off . . .
Bitl2 o ) effective invalid
function is effective
bitl5 Slow stop function invalid effective
*The lowest bit is bit0
*When the encoder overheating warning occurs, Err15.1 "Encoder Overheating Abnormal Protection”
occurs.

Immediate stop time upon | Effective | Effective
name . . data range 0~1000
alarm method | immediately
Modbus . Related factory
0x361C unit | ms ALL . 200
address modes settings

Set the allowable time to immediately stop the action when an alarm occurs.

If it exceeds this set value, it will become a mandatory alarm state.

When the set value is 0, it does not immediately stop, but immediately becomes an alarm stop state.

Note: To make the motor stop freely, set it to 0.

Instant ~ stop  completion | Effective | Effective
name o ] ) data range | 0~10000
waiting time method immediately
Modbus . Related factory
0x3666 unit | ms ALL . 0
address modes settings

When a warning corresponding to immediate stop occurs, the brake release output (BRK-OFF) is set to OFF,

and the motor is maintained energized for a certain period of time.

Note: To make the motor stop freely, set it to 0.

There are two modes of timing requests during shutdown, SeqA and SeqB, which are set according to parameter

Pr5.10 as follows:

Pr5.10=0 DB_DB DB_DB
Pr5.10=1 FREE DB FREE DB
Pr5.10=2 DB_FREE DB_FREE
Pr5.10=3 FREE_FREE FREE_FREE
Pr5.10=4 STOP_DB DB_DB
Pr5.10=5 STOP_DB FREE_DB
Pr5.10=6 STOP_FREE DB_FREE
Pr5.10=7 STOP_FREE FREE_FREE

*1. Set Bitl1 to 1 through parameter Pr6.47 to enable all errors for immediate stopping;
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*When bitl11=0 in Pr6.47, does the attribute of this error in the internal alarm list of the servo support immediate
stop;
*3. When immediate stop is allowed, use SegA's timing shutdown, otherwise use SeqB shutdown. The detailed

shutdown logic is consistent with the description in the servo enable shutdown mode.

6.4 Torque saturation protection function

6.4.1 Function Description

In order to effectively protect the load equipment, an appropriate torque limit value can be set during the
initial adjustment stage or normal use. After reaching the limit torque, the output torque saturation abnormal
protection can be set. The saturation detection time can be specified in parameter Pr6.57 for details.

Attention: This function is invalid in torque mode.

6.4.2 Associated Parameters

Detection time of torque | Effective | Effective
name ) ] ] ) data range | 0~5000
saturation anomaly protection | method immediately
Modbus . Related factory
0x3672 unit | ms P/S/F . 0
address modes settings

Set the detection time for torque saturation anomaly protection.

When torque saturation occurs above the set time, Err16.1 "torque saturation abnormal protection" occurs.
When the set value is 0, this function is invalid and no alarm occurs.

For example, when set to 5000, Err16.1 occurs when the torque saturation state lasts for about 5 seconds.

During torque control, this function is invalid and Err16.1 does not occur.

When the warning is immediately stopped, this function is invalid and Err16.1 does not occur.
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Torque N
Torque
Limitation
Torque
Command

Signal cutput

during torque limitation  OFF OFF (FF

(TLO) P ! |
I Talarm ! I
Alarm : ot ! :
QcCur
DL'JEE‘L:;E : : : { Ex=f. 1 Occur
LAl

Setpoint of Pre.57 (ms) not full Setpoint of Pré.57 (ms)

When the torque saturation state does When the torque saturation state

not persist within the Pré.57 set value persists above the set value of Pré.57,

for ms, Err16.1 does not occur, and the Err16.1 occurs.

counter is reset to zero.

6.5 Position comparison output (aerial photography)

6.5.1 Function Description

Position comparison output (flying shot) function, which compares the servo with different set position
values during motion. When the comparison conditions are met, it immediately outputs a high-speed digital DO
signal of adjustable length for subsequent motion control.The comparison action is completed by hardware
without software delay issues, and can accurately compare high-speed moving axes. Therefore, when using the
position comparison output function, please configure this function to be used on high-speed DO.

The Q 6-DP series servo drive does not have a high-speed output port, therefore, it only supports low-speed
position comparison output function.For DP pulse type drivers: up to 8 position comparison values can be
set;Multiple positions can be configured at the same output port or different output ports, and the average high
and low voltage of the output signal can be independently set.In addition, the position comparison output function
is limited to single ended output signals of the universal DO port, without differential output interfaces. Therefore,
the Pr4.47 setting is invalid.

The basic specifications of the  6-DP series servo drive are as follows:

output I/F [Universal+High Speed The hardware output port
Output (SO)] Single ended | definition of each driver in the
Route 3 (SO1~6) Q 6 series is different, and the

wiring method should refer to

the hardware wiring
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instructions of each model

logic Parameter setting -
(output polarity can be set)
Output signal Parameter setting Can set output width
width (0.1~3276.8ms)
delay Support, Compensate for delay
compensation compensation time can be errors caused by hardware
set through parameter transmission
settings
Comparing Encoder support -
sources (Communication/ABZ)
comparison set quantity eight o'clock
value Set position range Signed 32-bit The user unit needs to undergo

gear ratio conversion

6.5.2 Scope of use

If the following conditions are not met, this function cannot be used.

control mode

Position Mode

other

Origin reset action completed

Precautions

The accuracy of position comparison output may be limited under the following conditions.

(1) When the encoder resolution is low.

6.5.3 Hardware Wiring

For detailed hardware wiring of the Q 6-DP series pulse servo driver, please refer to the relevant IO

chapters.
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6.5.4 Relevant parameters

Posit
ion
comparis . . .
0.1~327 Set the pulse width for position comparison
4| 44 on output 0.1ms
6.7 output.At 0 o'clock, the pulse does not output.
pulse
width
setting
Bit0: SO1 or OCMP1
Bitl: SO2 or OCMP2
Bit2: SO3 or OCMP3
Posit Bit3: SO4 or OCMP4
ion bit4: SOS
comparis bit5: SO6
4| 45 0-63 -
on output set value
polarity 0: In pulse output, SO2~6 output optocouplers are
selection ON, and OCMP1~4 are L levels respectively.
1: In the pulse output, SO1-6 output optocouplers
are OFF, and OCMP1-4 are at H level.
Usually set to 0.
Pul Select the signal from the pulse output/position
uls
comparison output terminal.
4| 47 € output 0~7 - . . .
i DP pulse driver does not support differential
selection . o .
output, this parameter is invalid.
Posit
ion - comma
. Set the comparison value for position
4| 48 comparis | 2147483648~ | nd i
. comparison 1.
on value 2147483647 unit
1
Posit
ion - comma ) o
) Set the comparison value for position
4| 49 comparis | 2147483648~ | nd .
. comparison 2.
on value 2147483647 unit
2
4l 50 Posit - comma Set the comparison value for position
ion 2147483648~ | nd comparison 3.
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comparis | 2147483647 unit
on value
3
Posit
ion - comma . .
. Set the comparison value for position
4| 51 comparis | 2147483648~ | nd .
. comparison 4.
on value 2147483647 unit
4
Posit
ion - . .
. Instruct Set the comparison value for position
4| 52 comparis | 2147483648~ | . . .
ion unit | comparison 5.
on value | 2147483647
5
Posit
ion - comma
. Set the comparison value for position
4 comparis | 2147483648~ | nd i
3 . comparison 6.
on value | 2147483647 unit
6
Posit
ion - comma
. Set the comparison value for position
4| 54 comparis | 2147483648~ | nd i
. comparison 7.
on value | 2147483647 unit
7
Posit
ion - comma
. Set the comparison value for position
4] 55 comparis | 2147483648~ | nd .
. comparison 8.
on value | 2147483647 unit
8
Posit
ion
comparis
4| 56 on output - . Compare the output delay based on the
lus
delay 32768~32767 compensation position of the circuit.
compensa
tion
amount
4l 57 Posit - Set the output terminals corresponding to
ion 2147483648~ positions 1 to 8 using bit settings.
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comparis

on output
allocation

setting

2147483647

Multiple comparison values can be set at one
output terminal.

Set bit

Bit 0-3 position comparison 1

Bit4-7 position comparison 2

Bit 8-11 position comparison 3

Bit12-15 position comparison 4

Bit16-19 position comparison 5

Bit 20-23 position comparison 6

Bit24-27 position comparison 7

Bit 28-31 position comparison 8

The set values of each setting bit * 2) * 3

The output of the set value 0000 is invalid

0001 assigned to SO1 or OCMP1

0010 is allocated to SO2 or OCMP2

0011 assigned to SO3 or OCMP3

0100 assigned to SO4 or OCMP4

0101 assigned to SO5

0110 assigned to SO6

Used by manufacturers other than those

mentioned above (do not set)

Posit
ion
comparis
on output
direction

setting

0~2

Set position comparison output trigger
direction

0: Triggered in the positive direction, not
triggered in the negative direction;

1: Negative direction triggered, positive
direction not triggered;

2: Bidirectional triggering.

*1) Parameter properties, please refer to the relevant parameter descriptions.

*2) When using the universal output (SO1~S0O2, single axis) as the position comparison output (CMP-

OUT), please set the functions of Pr4.10~Pr4.15;Cannot monitor position comparison output through EtherCAT

communication.
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6.6 Software Reset

6.6.1 Function Description

In order to restart the driver device and simplify the debugging steps in the event of non hardware power
failure, the upper computer debugging software is now available

Q. Master has added a one click device restart function

6.6.2 Operating instructions and precautions

The operation is shown in the following figure: Use the following buttons in the debugging software menu

bar to operate:

If;]';:l @ © ¥ current | m A ¥ Speed: | ::: rpm

6.7 Positioning compensation function

6.7.1 Function Description

In some situations where high positioning accuracy is required, there may be certain errors between the
encoder values and the actual angles or distances due to mechanical structure or encoder technology. In this
case, we can effectively improve the positioning accuracy of the equipment by using the "positioning
compensation” function.When using "positioning compensation", first use the driver's "Homing Zeroing Mode"
to reset to zero, then use a laser interferometer to test the actual error of the device, and then import the error file
into the positioning compensation table.The main process is divided into:

(1) Error data collection

When collecting error data from load devices, it is necessary to first use a laser interferometer to collect
error data and save it in a specific format file (before this operation, ensure that the driver is reset to zero);The
driver integrates the "position test" function to correctly set the motion distance and number of motion points.

(2) Positioning data compensation

Currently, only Renishaw RTA and RTL data imports are supported. Please ensure that the units for
importing data are mrad (RTA) and um (RTL).The RTA data is applicable to the positioning compensation of

incremental rotating motors. When importing RTA angle data, the compensation interval calculation formula is:

AG

—*Pr10.19
1000*2* 7

Among them: AQ to compensate for the angle interval, the unit is 0.001rad, Pr10.19 is the incremental encoder
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resolution; The applicable scenario for RTL distance data is the positioning compensation of incremental linear

motors. When importing RTL distance data, the compensation interval calculation formula is:

Al*Pr10.21

Among them, Al represents the distance interval between each point, with a unit of 0.001um, and Pr10.21 is the
I:)fdb = IDenc + I:)cmp

resolution of the grating ruler.After enabling the positioning compensation function, where is

Pfdb

the actual feedback position, is the encoder's actual feedback, = "¢ and is the position compensation

position;When compensating for position, currently only incremental angles and lengths are supported as positive

0,AP,2AP,3AP....NAP; AP =0

numbers. The compensation position is:

6.7.2 Position testing

Before position testing, please turn off the positioning compensation function, then use the zero return
function to return to zero, turn on the Renishaw laser interferometer recording function, turn on automatic
positioning, and the motor starts running according to the set parameters. After running, save the interferometer
recording data. Note that during position testing, it is necessary to ensure that the movement is in both

directions, and one-way operation will cause abnormal internal calculation of point positions.

¥ Sped O pm ¥ poabo S8V 1] pulse W B voliage Gl v
Pesitioning Location testing

Location poists 100 Agply changes
Relative distance 1000 pulse

s wial opesation
Cross barder distance 50 pulse

enable

Found trip frequescy

Amsomaric
Waiting tme 100 = Asouiic posiioning

Location points

p

Cross boundary  relative distance Cross boundary distance
distance

Figure 6.7.2-1 Position Test Interface
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6.7.3 Positioning compensation

After loading RTA/RTL data, click Write to save the data to the servo;After setting the positioning

compensation switch, compensation start index, and compensation start position, click Apply to modify and

restart.

The conditions for enabling positioning compensation are: the positioning compensation switch is set to

one-dimensional error compensation+commutation completion+zeroing completion;

W current

Positioning
Compensation

Location paints:

Relative
distance;
Cross border
distance:
Raund wip
fregquency:
Waiting time:

Interface related parameter description:

¥ Spead: 0| pm

COUNLE

countd

Apply
changes
enter

enable

Antomatic positioning enablsd

¥ Temperatura: ‘C ¥ Bus valtage: ::! v

Locaiion
paini

o 1 2 ] N-1 N

L i i A i L J

L i I A 'l L J D

relarive disrance Cross boundary

distance

Figure 6.7.3-1 Positioning Compensation Interface

Positioning
compensation 0x8428 restart 0-1 0-Close, 1-Open Compensation
switch
Compensation . .
0x842a immediately | 0-2 0-pulse, 1-0.01um, 2-0.001rad

data type
Compensation . . . o

o 0x842c immediately | 0-999 Set the starting position index
starting index
Compensation . )

) o 0x842¢ immediately | -2"31-1-2"31 *1)
starting position
Compensation ) ) Set the number of data in the

) 0x8430 immediately | 0-999 ]

points compensation table
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Compensation . .
0x8432 immediately | -2"31-1-2"31 *2)

position gap

*1) Set compensation starting position: The encoder position at which compensation starts should be set to
the minimum value of the encoder feedback position when testing error data;If the feedback position of the
motor encoder is in the positive direction area when testing error data, then the starting position is 0.If the
feedback position of the motor encoder is in the negative direction area when testing error data, the starting
position is the farthest position in the negative direction.For example, when testing error data, if the encoder
feedback position area is from 0 to 400000, the starting position is set to 0;If the encoder feedback position area
is -40000 to 0, set the starting position to -40000.

*2) Set the theoretical interval pulse number for adjacent data in the compensation table,

6.8 Absolute Value System

6.8.1 Absolute Encoder

If Pr0.15 "Absolute Encoder Setting" is set to a value other than "1" (factory setting), it can form an

absolute system that does not require an origin reset action after power on.

m Associated parameters

Set the usage method for
absolute encoders.

0: Used in absolute systems
(absolute mode).

I: Used in incremental
systems (incremental mode).
The  detection of the

following protection|
Absolute inctions is invalid
nctions is invalid.
0 15 C encoder 0~4 - cHONS 18 fiva
_ Err40.0 "Absolute System
setting

Down Exception Protection"
Err41.0 "Absolute Counter
Overflow Exception|
Protection” Errd2.0
"Absolute  Over  Speed
Exception Protection”
Err45.0 "Absolute Multi
Loop Counter Abnormall
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Protection"

2: Used in absolute systems
(absolute mode), but]
ignoring multi cycle counter|
overflow.

3: Used in absolute systems
(absolute mode), but not with|
multi turn counters.

(Single loop absolute mode)
4: Rotation mode (using

multi-stage function).

with battery

need No need

battery-free

No need

1 Absolute encoder zeroing

The absolute encoder with battery utilizes an absolute data battery to store multiple cycles of

data.Therefore, after installing the absolute encoder battery, when starting the device initially, it is necessary to

perform the encoder reset action at the origin position and set the multi turn data value to 0.The clearing action

of the absolute encoder is performed through USB communication (specialized debugging software Q2 Master)

or auxiliary function 10 of the panel LED.Please refer to the description in the panel function chapter for panel

auxiliary functions, which will not be described in detail here. When debugging software on the upper computer,

please enter the "advanced password" first, open the expert mode, as shown in the following figure:
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¥ current I ¥ Speed: 1 -ount: ¥ Bus voltage: 332 v
position |
Sum of pulse inputs: E clear Position angle
Speed 20,000 s it jeammg
Acceleration 6666.667 mm/s*
- Fault reset
deceleration” 6666.667 /s
Instruction FIR filter: 1.0 ms
Repeated waiting time: 1000 ms Enter trial operation
Target location 1: 20694317 count Set position 1
Target location 2 12065117 counts Set position 2
enable
Sports mode 3:Continuous
movement of position
Shutdown due to wire 1 Disconnect and continue X
Dreakage: running
Apply changes 4 mun
Address: C: 0-Normal operation > @ stop
1:Fully self-tuning| ioti
Fault code D Tieriia }s’elf—l g 2 Fault Description

1 210 oo foea o diomcthee. 3 Addrece

2 270 Abnormal imput frequency +-Address 4

of command pulse 5 Address 5

3 962 Abnormal protection '6:Address 6

of control unit 1
7-Parameter reset

8:Address 8
9-Address 9

S
and multiple
cycles

Figure 6.8-1 Multi cycle Clearing Method

2. Battery replacement for absolute encoder with battery

If the battery (salt lithium sulfite battery) is stored in a non discharging state for a long time, a battery alarm
may occur due to a brief low voltage phenomenon during the next discharge.To prevent this situation, discharge
treatment (replacement) of the battery can be carried out.The battery replacement can be done through USB
communication.

Note: * 1) If battery replacement is performed, a battery warning may occur.In this case, please clear the
battery warning.

*2) If it is a battery free absolute encoder, do not perform battery updates.

6.9 Pulse regeneration function

6.9.1 Function Description

Pulse type drivers can also transmit the movement amount from the servo to the upper computer controller
in AB pulse mode for position monitoring or feedback closed-loop control function of the upper system; The output
source can be selected as an encoder or an external displacement sensor output; The output type can be set to signal
regeneration and no signal regeneration;At present, the pulse output limit protection can be turned on through
parameter Pr5.33, with a protection threshold of 4M.

(1) Encoder resolution calculation:

. . ole spacin,
Linear motor:Line = w
Resolution

Rotating motor+ABZ encoder:Line = Pr 1 0.32(Incremental encoder resolution)
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. . . H __~Prio.16
Rotating motor+communication encoder: Line =2"

Among them, Pr10.16 is the encoder single loop resolution, and Pr10.32 is the incremental encoding

resolution.

(2) Determination of numerator and denominator for pulse regeneration:

Number  of | Dividing Calculation of gear ratio | Number of output pulses per cycle
divided denominator (Fac)

pulses

--- 0 pr0.11*4/Line Pr0.11

--- #0 Pr0.11/Pr5.03 Fac*Line/4

(3) Native regeneration selection
The current frequency division output and native regeneration output are all set by software for frequency division,
and the z-phase width cannot be set.

(4) Direction setting

=lor3 B-phase reversal

=0 or2 B-phase non reversal

6.9.2 Relevant parameters

Real time automatic
adjustment of | Set Effective
name ) . ] ) data range | 0~31
machinery effective | immediately
Rigid setting
o . Related factory
accessibility | RW unit - ALL . 13
modes settings

Set the responsiveness when real-time automatic adjustment is effective.

Mechanical
rigidity

Servo .
Low — rigidity —3» High

Low <= —»  High

[N QRSN L B — 30- 31

Low <#-Responsiveness 3= High

LLLE Note:

As the set value increases, the speed responsiveness increases and the servo rigidity also improves, but it

becomes more prone to vibration.Please change the set value from low to high while confirming the action.
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then proceed to the next action.

2. Because the control gain is updated when it stops, if the motor does not stop and the gain is extremely low
or continuous input of commands in the same direction, changing Pr0.03 "Real time automatic adjustment of
mechanical rigidity setting" will result in a situation where the change cannot be reflected.In this case, there
may be abnormal noise or vibration based on the rigidity setting reflected after stopping.Please temporarily

stop the motor when the rigidity changes, confirm that the rigidity setting has been accurately reflected, and

The motor outputs the .
Effective Power on
name number of pulses per . data range 1~2097152
. method again

revolution
Modbus . Related factory

0x3016 | unit | P/r ALL . 2500
address modes settings

Set the pulse output resolution based on the number of output pulses for each rotation of OA and OB.

Pulse output logic :

. i Effective Power on
name inversion/ . data range 0~3

. method again

Output source selection
Modbus . Related factory

0x3018 | unit - ALL . 0
address modes settings

the B-phase pulse

Pulse output logic inversion

Set the B-phase logic and output source for pulse output.According to this parameter, the phase

relationship of the B-phase pulse corresponding to the A-phase pulse can be reversed by inverting

0 encoder
Non-
o it LT L | o T L L
2 Revertive
BAH B#H
1 encoder
; reverse AFH I_ AFH _I |_| I_
BAH B#H

Note:

Including selecting the Z-phase output source.Set values 0 and 1 as the Z-phase output of the encoder

Pulse output frequency | Effective .

name L . Power on again | data range 0~16777216
division denominator method

Modbus . Related factory
0x3506 unit | - ALL . 0

address modes settings
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Set the denominator for pulse output frequency division.
When set to 0, the number of output pulses per 1 rotation of the motor is parameter Pr0.11;

When non-zero is set, the pulse output frequency division gear ratio is pr0.11/pr5.03;

Pulse regeneration output | Effective | Power on
name o ) ) data range 0~1
limit setting method | again
Modbus . Related factory
0x3542 unit | - ALL : 0
address modes settings
Set the detection of Err28.0 'pulse regeneration limit protection' to be valid/invalid.
0 invalid
1 effective
) Effective .
name Encoder Z-phase setting Power on again | data range 3~32767
method
Modbus . Related factory
0x3626 unit | pluse ALL . 30
address modes settings
Note that the current width cannot be set and is fixed internally.
AB phase output type
external displacement .
Effective )
name sensor AB phase Power on again | data range 0~1
) method
regeneration method
selection
Modbus . Related factory
0x362C unit | - F . 0
address modes settings
When dividing the pulse output into ABZ encoders, select the regeneration mode:
0-  No signal regeneration;
1-  Signal regeneration, AB phase regeneration, Z native, serial encoder only has regeneration
function.
Set )
name encoder type . Power on again | data range 0~11
effective
Modbus . Related factory
0x3A1E unit | - ALL . 0
address modes settings
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Set the encoder type used for the connected motor.

0 Tamagawa 2.5M Encoder
1 Nikon 2.5M Encoder
2 Panasonic  encoder, currently not
supported
3 ABZ encoder
4 Tamagawa 4M Encoder
5 Nikon 4M Encoder
6 Singlinna 2.5M encoder
7 Singlinna 4M encoder
8 Tamagawa 1M encoder, currently not
supported
9 Shengtaiqi  encoder, currently not
supported
10 BiSS C encoder
Single cycle resolution of | Set .
name o . Power on again | data range 10~32
communication encoder effective
Modbus ) . Related factory
address 0x3A20 unit | Bit modes ALL settings 17

Set the resolution of the absolute position encoder used for single turn counting.

6.9.3 Pulse regeneration Z-phase setting

The current version cannot set the Z-phase width, it is fixed internally.

6.9.4 Pulse regeneration function with positioning

compensation

Currently, positioning compensation data is used as the source for frequency division output.
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6.10 Forced disconnection enable

6.10.1 Function Description

After the driver is powered on automatically using external IO or bus, when it needs to update the servo
program, disable debugging, or adjust the mechanical structure, it is necessary to change the IO configuration
and restart to take effect. The operation is cumbersome and inconvenient. In order to simplify the debugging
process, the Q 6-DP series servo supports the strong disable function and uses the highest priority to ensure that

the current axis is in an unprepared state.

6.10.2 Operating Instructions

Click the STOP button in the upper left corner of the upper computer debugging software to activate this

function. In order to prevent misleading information caused by the button remaining after the drive is powered

off, this action is set as a non power-off save attribute.

STEP. © ®

parameter Motion

Figure 6.10.2-1 Force Enable Operation Interface

6.11 Black Box

6.11.1 Function Description

In order to facilitate the analysis of the causes of occasional servo failures, the Q 6-DP series servo drive
supports black box function, which can set the data to be collected (up to 8 sampling data can be set). Under the
set triggering conditions, the data can be sampled and saved through the set sampling time interval;When the

triggering conditions are met, the sampling data near the fault can be read online to draw waveform analysis.

6.11.2 Function Introduction

(D The lower right corner is the trigger condition configuration area,@ The upper right corner corresponds to

the channel configuration area, The navigation above is the function activation area;
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code
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Figure 6.11.2-1 Black Box Channel Configuration and Sampling Configuration

1. Trigger condition configuration

Settings: Click the Settings button to send the values of the condition settings and channel settings to the

drive.

Read last configuration: Read the condition settings and channel settings of the servo's last configuration.

The specific configuration parameters are as follows:

imode selection

] 0-Fast Sampling interval of 100us

sampling X .

1- Middle Sampling interval 500us
frequency —
2- Slow Sampling interval 1ms
0- Do not open [Set to not on, the black box function will not sample data.
1- Trigger any ) . . .
et IAny malfunction will result in data being collected and saved.
au
Black box

2- Designated
fault trigger

Data will only be collected and saved when a specified fault occurs.

3- Trigger

specified conditions

Data will only be collected and saved when triggered under specified

conditions.

trigger position

0%~100%

The triggering position is 0%, all of which are sampled data after the
triggering conditions are met. The triggering position is 100%, all of
which are sampled data before the triggering conditions are met.The
triggering position is 75%, which is the sampling data before the
triggering conditions are met;25% is the sampled data after the

triggering condition is met.Each channel supports 400 sampling

points.
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Specify fault

code

Fault code

Select from the dropdown menu list of specific values.

trigger source

trigger source

The specific value can be selected from the dropdown menu list.

trigger level -2°64 ~ 2764  [The specific value depends on the trigger source configuration.
0-Rising edge [Trigger source variable value greater than trigger level
1- Descending ) . . .
) The trigger source variable value is less than the trigger level
Trigger level |edge
selection 2- Equal to The trigger source variable value is equal to the trigger level
3- Along the ) . . .
The trigger source variable value is not equal to the trigger level
change

2. Channel configuration

Channel settings, select the variable to be observed from the drop-down variable list, and use on/off to

enable the sampling channel selection.After selecting the corresponding channel, click the "Settings" button to

send the configured channel variables to the servo drive and store them.

0:Position given

|o:®osition given
1:Position
Crren spesd
3:Spesd fesdock:
H:Speed feedback filtering value
5:Torque given
6 torque given filter value
7 Torque Feadback
Position instruction filtering value
Position command speed
10:Mixed deviation original ralue
11:Longmen synchronization exror
12:Averags load rate
Condision |13:Fault code
s |14:Bus voltage

Biack box mode selection: 0- Do not wigger
Toigga posicion: [75 ud
trigzer condition

Specify fault | 130 overvolfage protection

Trigger source: 0 Position given

rigger level Trigger level selaction:

Orising edge

Read the last
configuration

Figure 6.11.2-2 Black Box Channel Configuration Method

3. Function activation area

The data status display has three states: red light, yellow light, and green light, which respectively indicate

nn

"no data",

No data
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sampling in progress", and "sampling completed".
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Figure 6.11.2-3 Black Box Data Status
Click on "waveform sampling" to activate the black box function. The data status display area is
highlighted with a yellow light, and the black box function is in the process of sampling. At this time, the
interface parameters cannot be set.Click 'Stop Sampling' to stop the black box function, the data status display
area will turn red, and the parameters will return to the configurable state. When a green light appears, the
sampling is completed.Click on 'Draw Waveform' to draw the waveform of the collected data. When the data

status display area is green or yellow, the black box is in an unsampled state.Clicking the 'waveform sampling'

button will initiate a new round of sampling.

6.11.3 Function Usage

Open the black box function configuration interface, fault monitoring - fault waveform (black box).

EtherCAT.

A w Speed 0| pm W postion i VBun'nlugg! B v

Clear historical faults Fault waveform(black box)

Fault Number Fault Descption. solution.

1 A-phase connection abnermal 550
otection

2 Bphase connection abuermal protection 551

3 7-phe connection abaormal protection. 552

Warning Name Warning Number Warning Instructions solution

| Encoder self mung warming AF

Figure 6.11.3-1 Black Box Open Interface
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The configuration and waveform interface of the pop-up black box function are as follows. Configure the
parameters such as acquisition channel, sampling frequency, black box mode selection, trigger position, etc.,
and send them to the servo driver through the "Settings" button.As shown in the following figure, 'specified fault

trigger' requires configuring a specified fault code.

0:Position given
1-Position
feedback
2:Given speed
A4 3:Speed
back
4:Spaed faedback filtering

value
5:Torque given

6:Torque given filter value v @

linear transformation
Condition settings

Sampling frequency: 0-Fast v
Black box mode _2- Designated fault
sslection: —

bz »
trigger condition

Bater source; 1 Position feedback
trigger level Trigger level selection:
1 Orisinz odse

Read the List
confignration

x Axis

Figure 6.11.3-2 Black Box Designated Fault Trigger

To trigger under specified conditions, it is necessary to configure the corresponding trigger source, trigger
level, and trigger level selection.

11 —— 0Peuston groem | o
2 1 Position feedback w .;,
uEl 2Givem wpeed | @lon
4 4:Speed feedback | @
= Sltwring vabes Qe
s 7. Toaque feedfback | Wl
[] 4 —— & Teeqne grren finer | @en
17 46 Dubugging Dans L
16
uf 1 Poatiom ferdback ~
1
ey S
Condian
weugs
:lw'—'-s 2. Slow v
Tougpe poutes 75 specafzed ‘
mpre condmon conditns
Sperify fmull 120 overvolage jrotection
e
Triggs mml 0 Posities grvm v ]
wigges leyg] Tragger becel selection
100000 | [Oaungedge |
I Semmg I Hrad the bat
Informaton
peompt
s L Fi 4
1 3 i
® heit

Figure 6.11.3-3 Black Box Specific Condition Trigger
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Click on "waveform sampling" to activate the black box function. At this time, the working state of the

black box is "sampling in progress...", as shown in the following figure.

oscope

linear mansformation.

0-Fast
3- Triggar spacified
conditions .

¥

2 dxis

Figure 6.11.3-4 Black Box Startup Sampling
When the data display area is green, click "Draw Waveform" to draw the waveform of the collected data.
When drawing the waveform, the interface parameters cannot be drawn. After the data is drawn, the parameters
will be restored to adjustable.As shown below, there are normal data points and fault data points before and after

the boundary line.

|l
v @
w ..,
4 Tpend frdiack -
el va
el 8 —— T Tougue feedback < @
el it v =y
2. pekiind g a
17 44 Datraazizg Do ~
I8 o
uil 1-Pounca fredback. s 2
—
Y
Conditran
e
saglng ‘_ S
Ikn:mﬂrv 2- Slow
Blurk bo mode selocncn: 3. Trigger -
Tiagpm puitien i pecified L
[rrem——— comscbstunzs
- . Spealy frll 130 prmalings
dividing line i L
e : 1 | Togpmsomee  jpPoraicn givm
bl Tregges level selermen.
100000 0 rning sdgs
Head the las
|/ | ) Semap st
Be normal. outlier e o
/| e
ki EJ_
L] 000
o Al

Figure 6.11.3-5 Analysis of Black Box Sampling Waveform

Attention

1. The DP series does not have a built-in power-off data retention function and only supports online
viewing. After the servo is powered on again, the data will not be saved and needs to be resampled.

2. If the triggering conditions of the servo drive are not met before it is powered off, the servo drive will
automatically turn on the sampling function by default when it is powered on again, using the channel

settings, condition configuration, and triggering conditions set last time.
195



S TE R) Q6-DP DC Servo System Manual (User's Guide)

7 Communication

7.1 Introduction to Modbus Communication

The Q 6-DP series servo drive has Modbus communication function, which can realize servo drive parameter
modification, query, status monitoring, motor operation, etc. through the upper computer communication software,
and supports RTU communication mode.

For actual use, please refer to Appendix B Q 6-DP series servo driver Modbus communication manual.

7.2 Modbus RTU Communication Configuration

After the hardware wiring is completed, the communication parameters need to be configured correctly.

agreement Modbus RTU (RTU mode only)

physical layer RS485

Baud rate 2400. 4800. 9600. 19200. 38400. 57600, 115200. 230400
bps

data 8 bit

parity check none

start position 1 bit

stop bit 1. 2 bits (factory value is 1 bit)

The communication parameters are set as follows:

1 Modbus connection setting: Set the communication protocol to 2, Modbus RTU (RS485 communication,
corresponding to 1: N);

2. Set axis number: When multiple servo drives are networked, each drive can only have a unique address,
otherwise it will cause communication abnormalities and inability to communicate. Set axis numbers in order;

3. Set communication baud rate: The Q 6-DP series servo drive supports baud rates of 2400bps~230400bps.
Set the correct baud rate according to actual needs, and the communication baud rate of the drive must be
consistent with the communication baud rate of the upper computer;

4. Set the data verification method for communication between the driver and the upper computer;

If it involves zeroing and multi-stage functions, special function selection parameters need to be set, and the

zeroing and multi-stage control mode should be set to Modbus control.
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The associated parameters are as follows:

0:2400 bps
1:4800 bps
RS485 2:9600 bps
5 30 communication 0-7 3:19200 bps
baud rate 4:38400 bps
setting 5:57600 bps
6:115200 bps
7:230400 bps
When multiple drives are networked, the
server needs to identify which axis to
. communicate with when communicating
5 31 Axis number 0~127 )
with the upper host such as a computer.
This parameter can be used to set the axis
number.
Set up RS485 communication protocol.
0: MINAS Standard Protocol
Modbus 1: Modbus RTU (RS232 communication,
5 37 connection 0~2 11 only)
. 2: Modbus RTU (RS485 communication,
settings .
corresponding to 1: N)
Only supports Modbus RTU (RS485
communication, supports 1: N)
0:Even/1bit
1:Even/2bit
2:0dd/1bit
Modbus 3:0dd/2bit
5 38 communication | 0~5 4:None/1bit
settings 5:None/2bit
Set the parity of Modbus communication
(Even/Odd/None) and stop the bit length
(1-bit/2-bit).
Select the validity/invalidity of the Block
motion function.
Special 0: Invalid
6 28 function 0~2 1: Enable multi-stage and zero return
selection through Modbus communication
2: Make multi-stage and zero return
effective through input signals
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7.3 Introduction to CAN Communication

The Q 6-DP series servo drive has CAN communication function, which can realize servo drive parameter

modification, query, status monitoring, motor operation, etc. through the upper computer communication software.

7.4 CAN Communication Configuration

Follow-up supplement

8 Fault Handling

The drive has various protection functions. When the protection function is activated, the motor stops, and
the front panel of the drive flashes and prompts a fault/alarm code. The cause of the fault/warning can be
investigated by querying the fault code list/warning code list. Faults are divided into purgeable faults and
unclearable faults. After eliminating the cause of the abnormality and ensuring safety, reset the fault for resettable
faults when the machine is stopped;Fault that cannot be reset, power off and restart after eliminating the cause of
the abnormality;For faults that cannot be resolved after restarting, please seek technical support from the

manufacturer.

8.1 List of fault codes

120 Err.12.0 overvoltage protection yes
130 Err.13.0 Main power insufficient voltage protection (PN | yes
voltage insufficient)
140 Err.14.0 overcurrent protection yes
141 Err.14.1 IPM abnormal protection No
150 Err.15.0 overheat protection No
151 Err.15.1 Encoder overheating abnormal protection No
160 Err.16.0 overload protection yes
161 Err.16.1 Abnormal torque saturation protection yes
162 Err.16.2 Motor stalling protection yes
163 Err.16.3 IGBT I2T protection yes
210 Err.21.0 Encoder communication disconnection abnormal | No

198



STEP.

Q6-DP DC Servo System Manual (User's Guide)

protection
211 Err.21.1 Encoder communication anomaly protection yes
230 Err.23.0 Encoder communication data anomaly protection yes
240 Err.24.0 Protection against excessive positional deviation yes
241 Err.24.1 Protection against excessive speed deviation yes
260 Err.26.0 The first overspeed protection yes
261 Err.26.1 Second overspeed protection yes
262 Err.26.2 Exercise enabled prohibition yes
270 Err.27.0 Abnormal protection for instruction pulse input | yes

frequency
272 Err.27.2 Abnormal protection for instruction pulse doubling | yes
280 Err.28.0 Pulse regeneration limit protection yes
290 Err.29.0 Deviation counter overflow protection yes
292 Err.29.2 Counter overflow exception protection yes
330 Err.33.0 Input duplicate allocation exception 1 protection No
331 Err.33.1 Input duplicate allocation exception 2 protection No
332 Err.33.2 Input function exception 1 No
333 Err.33.3 Input function exception 2 No
334 Err.33.4 Abnormal output function 1 No
335 Err.33.5 Abnormal output function 2 No
376 Err.37.6 PowerID error No
377 Err 37.7 Software version mismatch No
380 Err.38.0 Driver input prohibition protection yes
400 Err.40.0 Absolute system shutdown protection yes
410 Err.41.0 Absolute counter overflow protection No
420 Err.42.0 Absolute overspeed protection yes
440 Err.44.0 Absolute rotating single turn counter protection No
450 Err.45.0 Absolute multi turn counter protection No
550 Err.55.0 ABZ connection abnormality protection No
700 Err.70.0 Abnormal protection of U-phase current detector No
701 Err.70.1 W-phase current detector abnormal protection No
720 Err.72.0 Abnormal temperature sensor No
870 Err.87.0 Forced alarm input protection yes
911 Err.91.1 Instruction exception protection (limit instruction | yes

out of bounds)
926 Err.92.6 Encoder position angle recognition failed yes
927 Err.92.7 Inertia identification failed yes
950 Err.95.0 Motor automatic recognition abnormality 0 No
951 Err.95.1 Motor automatic recognition abnormality 1 No
954 Err.95.4 Motor automatic recognition abnormality 4 No
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955 Err.95.5 Motor power range mismatch No

956 Err.95.6 Motor parameters are incorrect or parameters have | No
not been written using fixtures

980 Err.98.0 Return to zero exception yes

982 Err.98.2 Z-signal overtravel protection yes

989 Err.98.9 Micro commutation timeout yes

990 Err.99.0 Micro commutation failed yes

8.2 Fault Code Details

If the voltage between DC+and
DC - at the rectification
position is higher than the
specified value (80V) for a
Overvolt period of time, overvoltage | Measure the DC+and DC - voltages of
120 age protection will be reported. connectors and terminal blocks.
es
protectio Y (D The power supply voltage | O Enter the correct voltage.
n exceeds the allowable input | @Replace the drive with a new one.
voltage range due to the high
AC input power supply.
® Driver malfunction (circuit
failure).
Measure the line to line voltage of DC+and DC
) When parameter Pr5.08=1, the i
Main ) ) - for connectors and terminal blocks.
Instantaneous stop time D 1 th . £ th |
ower ncrease the capacity of the power su
P . between DC+and DC - exceeds pacity P PP y
insufficie . voltage and replace the power supply.Check if
the time set by Pr5.09.0r when .
nt ) ) there are any factors such as electronic
the servo is enabled, if the ) o
voltage transformers connected to the site, eliminate
130 . yes voltage between DC+and DC - .
protectio ] ] o the cause of the main power contactor, and
at the rectification position of
n (PN . . reconnect the power supply.
the main power supply is lower )
voltage . @ Attempt to extend the Pr5.09 setting value.
) ) than the specified value (15V) .
insufficie . . 3 Increase power capacity.
for a period of time, an alarm
nt) . . @ Connect the power supply correctly
will be triggered. . .
® Replace the drive with a new one.
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(D Remove the motor cable and enable the
servo. If a malfunction occurs immediately, a
overcurre The current flowing through . Y
nt ) new driver needs to be replaced.
140 yes the rectifier exceeds the i . .
protectio ) @ Check if the motor wire connections U, V,
specified value. o ]
n ) ) W are short circuited, and if there are burrs on
@ Driver failure (IGBT or ]
L the connector wires.
other circuit failure, etc.)
(® Connect the motor cable correctly.Check
@ Motor cables U, V, W are ) ) )
o the insulation resistance between the U, V, W
short circuited. )
| of the motor cable and the motor wire.Please
(® The motor power line is ]
o replace the motor with a new one when the
short circuited to PE. . o
. insulation is poor.
@ The motor is burnt out. ) ) .
@ Check if the resistance between the wires
® Poor contact of motor . o
) of the motor is balanced. If it is not balanced,
IPM WIIeES.
©® F ¢ activafi d the motor needs to be replaced.
requent activation an
141 abnormal No ) q ® Check if the connector terminals of motors
protectio deactivation lead to relay
. ) U, V, and W are loose or detached. If they are
n failure of the dynamic brake. )
. loose or detached, they should be tightened.
@ Pulse input and servo ]
) o ® Replace the drive.
enable time synchronization or . )
. (@ After enabling the server for 100 ms, input
pulse input too fast.
the pulse command.
Power module overheat ) )
. Increase  drive  capacity.Extend
protection. . . .
acceleration and deceleration time, reduce
load.
If the temperature of the heat
sink and power components of
the driver exceeds the specified | O Improve the ambient temperature and
heat value of 85 ° C for a certain | cooling conditions of the drive, and check for
overhea
. period of time, the servo alarm | any fan abnormalities.
150 protectio | No ) ) )
will sound. @ Improve the capacity of servo drives and
n
(D The ambient temperature of | motors.Extend ~ the  acceleration  and
the drive exceeds the specified | deceleration time.Reduce the load.
value.
@ Overloading.
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151

Encoder
overheati
ng
abnormal
protectio

n

When the encoder overheating
abnormal protection detection
of parameter Pr6.10's set value
bit 11 is effective (the initial set
value is  invalid), the
temperature of the encoder
exceeds the encoder
overheating  threshold (the
threshold may vary slightly
depending on the encoder
type).

(D The temperature around the
servo motor is high.

@ Overloading.

(D Check if the encoder power supply is
normal.

@ Increase the capacity of the motor and
extend the acceleration and deceleration

time.Reduce the load.
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When the actual action value of
the torque command exceeds
the overload protection time
limit characteristic, overload
protection occurs.

(O Overloaded, actual torque
exceeds rated torque, and
operates continuously for a
long time.

@ Poor gain adjustment leads
to vibration.The motor is
experiencing vibration and

abnormal noise, and the set

The upper computer debugging software
monitors the torque (current) waveform and
compares it with the rated current and
maximum current to see if the current is too
high and if the current waveform vibrates too
much.Confirm the overload warning display
and load rate through the upper computer
software or front panel.

(D Increase the capacity of the motor.Increase
acceleration and deceleration time, reduce
load.

@ Adjust the gain again.

overload L . .
. value of Pr0.04 inertia ratio is | @  Connect the motor wires correctly
160 protectio | yes . . )
abnormal. according to the wiring diagram and replace
B (3 The UVW three-phase | the cables.
wiring of the motor is incorrect | @ Check if the equipment installation is
or disconnected. abnormal, ecliminate mechanical distortion
@ Mechanical collision, | factors, and reduce the load.
sudden increase in weight, and | & Test the voltage at the brake end of the
mechanical distortion. motor.Open the brake.
® When the brake is not | ® Connect the motor and encoder wires
turned on, the motor operates. | correctly to the corresponding shafts.
® In multiple mechanical
wiring systems, the motor | Attention: This alarm can only be cleared after
wires were mistakenly | 10 seconds of occurrence. When this alarm
connected to other shafts and | occurs, be careful not to clear it frequently.
wired incorrectly.
Abnorma The motor current is greater
1 torque than the set value of Pr0.13 and | Confirm the operational status of the drive.
saturatio the duration is greater than the | Please perform the same processing as
et Y | set time of Pr6.57 "torque | Errl6.0.
protectio saturation abnormal protection | Check if Pr6.57 is set too low.
n detection time".
Motor . . .
stalling Torque saturation, speed less | (O Confirm the operational status of the drive.
162 protectio yes than 0.5rpm and duration | @ Please perform the same processing as
A exceeding 500ms Err16.0.
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IGBT module junction
temperature exceeds the limit, | (1) Check whether the NTC temperature of the
IGBT possible reasons: driver and the fan are working properly;
T (1) Abnormal cooling fan of | (2) Check if abnormal motor parameters are
163 . yes the drive; causing incorrect operation;
protectio . . . L
2) The servo motor is running | (3) Calculate whether the driver selection is
n
at low speed and high load; appropriate and whether the selection is too
(3) The selection of the driver | small
is too small;
Encoder
communi o ) )
" The communication between | Connect the encoder wire correctly according
cation
) the encoder and the driver is | to the wiring diagram.
disconne ) ) ] o
210 i No interrupted continuously for a | Correct the incorrect wiring of the connector
ction
certain number of times (10 | terminals and check if the encoder type
abnormal o o
. consecutive times). selection is abnormal.
protectio
n
. o (D Check if the motor is running normally, if
The filtered position deviation ] o
. there is an alarm similar to a runaway
value (which can be collected | . . ] )
. situation, and check if the motor power line
) from oscilloscope channel 48- o
Protectio . . wiring and  encoder  feedback  are
) position tracking error i e
n against . normal;Check if the rigidity is too weak,
] (filtered)) exceeds the setting ] o
excessive causing the motor to shake and the position to
240 o yes of Pr0.14.
positiona . follow poorly.
(D The motor did not operate . )

1 . . . @ When the motor is running normally,
o according to the instructions. ) )
deviation increase the set value of Pr0.14 appropriately

® The value of Pr0.14 (set for ) - o
. . _ . .| (usually set to 3-5 times the position deviation
excessive position deviation) is
under extreme speed and
too small. ) ) o
acceleration/deceleration conditions).
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The difference (speed
deviation) between the internal
command speed and the actual ) ) ) .
(D Check if the motor is running normally, if
speed exceeds the set value of ) o
Pr6.02 there is an alarm similar to a runaway
16.02.
L situation, and check if the motor power line
Note: Due to the prohibition of o
) . . wiring and encoder feedback  are
) instruction pulse input (INH) ) L
Protectio . . normal;Check if the rigidity is too weak,
) or the immediate stop of ) ) )
n against » . . causing poor speed tracking. You can increase
) positive/negative direction ] )
241 excessive | yes L . ) the setting value of Pr6.02 appropriately.
drive input, forcibly setting the . .
speed ] o ] ] @ Increase the acceleration and deceleration
o internal position instruction | | ) o
deviation . i time of the internal position command speed,
speed to 0 will result in an ) . ]
. . o or improve responsiveness through gain
increase in speed deviation at .
. ] adjustment.
this moment. When the internal o .
. @ Set the speed deviation protection value
position command speed starts, .
o ) Pr6.02 to a higher value.
the speed deviation will also
increase, so please set
sufficient margin.
The rotational speed of the
motor exceeds the set value of
The first Pr5.13. ) )
(DCheck if the speed command is too large.
overspee When Pr5.13=0, the threshold )
) ) . @  Confirm the input frequency and
260 d yes is 1.2 times the maximum | = o i
. division/multiplication ratio of the command
protectio speed;When Pr5.13 # 0, take i
ulse.
n the smaller of Pr5.13 and the P
) ® When overshoot occurs due to
maximum speed of the motor | ) ) ) )
inappropriate gain adjustment, please adjust
as the alarm threshold. )
- the gain.
The rotational speed of the )
@ Connect the encoder wires correctly
motor exceeds the set value of . . .
according to the wiring diagram.
Second Pr6.15. .
®  Check whether the maximum speed
overspee When Pr6.15=0, the threshold .
) . : parameter and overspeed level setting of the
261 d yes is 1.2 times the maximum
) motor are reasonable.
protectio speed;When Pr6.15 # 00, take
n the smaller of Pr5.13 and the
maximum motor speed as the
alarm threshold.
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Abnorma
1
protectio The input frequency of the
n for command pulse exceeds the set ) o
] ] ] Confirm if there are any abnormalities in the
270 instructio | yes value of Pr5.32 by 1.2 times .
. command pulse input.
n pulse (maximum 4M Dbefore 4th
input harmonic).
frequenc
y
The product of the instruction
pulse count and the instruction
multiplication ratio exceeds o )
. (O Set the minimum value as much as possible
approximately 5000M. . .
Abnorma within the range of 1/1000 to 8000 times the
(D Abnormal frequency of | . T )
1 . . . instruction division ratio.
. instruction pulse input;The .
protectio o . @ Confirm command pulse input.
multiplication ratio set for the ) ) )
272 n for | yes . 3 Use long line driven interfaces as much as
) . numerator and denominator of )
instructio ] ) possible.
the 1st to 4th instruction ) ) )
n pulse o ] @ Set Pr5.32 (instruction pulse input
] multiplication is not ) ) o )
doubling . maximum setting/digital filter setting) below
appropriate.
. 1000.
@  The input of command
pulses is counted incorrectly
due to interference.
Pr5.33 = 1, When pulse
Pulse ) ) ]
regeneration  protection is | @ Confirm the set values of Pr0.11 and
regenerat .
) o effective;The output frequency | Pr5.03.
280 ion limit | yes ) ) )
ecti of pulse regeneration exceeds | 2 When detected as invalid, please set Pr5.33
rotectio
P the 16M protection limit (after | to O.
n
4 harmonics).
When in position control or | O Confirm if the motor is rotating.
Deviatio fully closed-loop control, the | @ The oscilloscope monitors whether the
n counter position deviation value of the | torque output is saturated.
290 overflow | yes encoder unit before filtering | 3 Adjust the gain.
protectio exceeds -2 * 30-1 @ Set Pr0.13 and Pr5.22 as maximum values.
n 2730)-1= ® Connect the encoder according to the
1073741823 wiring diagram.
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Input
duplicate
allocatio ) )
(1) The function allocation of
n
330 ) No input signals (SI1, SI2, SI3,
exception . Please correctly allocate the functions of the
S14) is repeatedly set.
1 connector pins.
protectio Different input signals cannot be configured
n for the same function, otherwise error 330331
Input will be reported;
duplicate i itchi ion, it i
Hp ) @  The normally When using the mode switching function, it is
allocatio iti
open/normally closed state necessary to configure the position, speed, and
n . .
331 t' No settings of the input torque modes, otherwise error 332333 will be
exception . i i i
P signals (ST1, SI2, SI3, SI4) reported;Functions used in multiple modes
2 . . must be assigned to the same pin.
) are inconsistent.
protectio
n When the A CLR (alarm clearing function) is
Abnorma The input signals (SI1, SI2, | configured as normally closed, it triggers
1 input SI3, SI4) are assigned | alarms 332 and 333.
332 . No .
function undefined numbers in the
model 1 functional allocation.
Abnorma .
The output signals (SO1, SO2)
1 output .
334 . No have no defined numbering in
function ) _
the functional allocation.
model 1
Alarm PowerID error when
176 PowerID N driver power or voltage | This issue is to detect abnormal resistance of
0
error segment is not correctly | the PowerlD driver and replace the driver
identified
When Pr5.04 "Drive Prohibit
Input Setting" is set to 0, both
) the positive and negative ) L
Driver o ] o Confirm if there are any abnormalities in the
] direction drive inhibit input . . )
input . connection switch, wires, and power supply
o (POT/NOT) signals are turned o ) o )
380 prohibiti that prohibit input signals for positive/negative
es on.
on Y direction driving.It is particularly necessary to
. When Pr5.04=2, the )
protectio o ] o confirm whether the start of the control signal
positive/negative direction )
n . . . power supply (DC12-24V) is delayed.
drive prohibits one of the input
signals from being in the open
state.
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(1) For the first time connecting a motor with
a battery, a reset action of the absolute
encoder is required to clear the battery alarm
The power supply voltage
. and zero the number of turns.
provided to the encoder drops, ) ]
Absolute (2) If this alarm occurs during a non first
or the encoder battery voltage o )
system ] . connection, it is necessary to check if the
is lower than the specified .
400 shutdown | yes . encoder battery voltage is below 2.8V (some
) value (in general, the normal . .
protectio . encoders may trigger an alarm if the battery
battery supply voltage is 3.6V, .
n T voltage is below 3V). If so, replace the
and if it is lower than 2.8V, an .
) ) battery and clear the alarm;No, check if the
alarm will be triggered at 400). L ]
encoder battery wiring is loose and if the
power supply voltage of the encoder is
abnormal.
When Pr0.15=0 or the external )
Absolute o ] @ Set Pr0.15 to 2 and ignore the overflow of
communication encoder is a .
counter ) i the multi turn counter.
multi turn encoder, if the )
410 overflow | No ) @ Move the motor until the number of turns
) encoder's multi turn count |
protectio i is within the alarm range.
exceeds the specified value, an .
n ) : @ Try replacing the motor.
alarm will be triggered.
When using an absolute
encoder )
) (D Confirm whether there is external force
(O When there is a power ] i
pushing the motor, and at the same time
outage and only battery power
Absolute . . i confirm the current speed, and operate to keep
is supplied, the motor rotation i
overspee i the speed below the specified value.
speed exceeds the specified ] o
420 d yes i @ Starting from switching to power outage
value.
protectio ) ) mode during normal operation
@ During normal operation,
n Confirm the power supply voltage on the
due to some reason, the power .
. encoder side (5V £ 5%).
supply of the encoder is cut off )
) Confirm the connection status of the encoder.
and the rotation speed exceeds
the specified value.
ABZ
connectio The phase line of the
n incremental encoder ABZ has | Confirm if the encoder type selection is
550 abnormal | No experienced abnormalities | normal;Confirm the wiring of the external
ity such as disconnection, and the | displacement sensor.
protectio ABZ three-phase is shared.
n
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(DAfter cutting off the power, reconnect and
Abnorma check if the STO wiring is abnormal.
1 . @ After the driver is enabled, the current
) The current collection value of ] ] )
protectio ) ) waveform is collected. If this alarm still occurs
phase U is the maximum . .
700 n of U- | No ) ) ) and the current waveform is abnormal, it may
negative value, triggering an . o
phase i be due to a fault in the driver itself.
alarm
current (3 Please discontinue use and replace the
detector servo drive.Return to the agency for inspection
(repair).
@
W-phase After the driver is enabled, the current
current The current collection value of | waveform is collected. If this alarm still occurs
201 detector N phase W is the maximum | and the current waveform is abnormal, it may
0
abnormal negative value, triggering an | be due to a fault in the driver itself.
protectio alarm @ Please discontinue use and replace the
n servo drive.Return to the agency for inspection
(repair).
(DAfter cutting off the power, reconnect it.If
Abnorma An alarm is triggered when the | this alarm still occurs, it may be due to a
1 detected driver temperature is | malfunction in the internal temperature sensor
720 temperat | No below the temperature | of the drive.
ure threshold (-21 °C) when there | Please discontinue use and replace the servo
sensor is no resistance. drive.Return to the agency for inspection
(repair).
Site . Check if the Ecat communication chip is
Ecat 0x12 Site Address o
address . . functioning properly. If so, restart the servo;If
798 ) yes Register Cannot Write . )
setting there is an abnormality, the servo needs to be
. Correctly
failed replaced.
Ecat N
799 initializat Ecat initialization failed. Re burn the XML to the servo drive.
no
ion failed
Lost link Hardware connection error . . ) .
. Confirm if there are any issues with the wiring
detection occurred after Safeop mode: T
of EtherCAT communication cables
852 anomaly | yes software lost frames o o
; ) ) ) Determine if there are any communication
protectio continuously 5 times in Op | . )
issues from the upper device
n mode
Forced .
i When configuring the forced
alarm
. alarm input (E-STOP) for IO, | Confirm the wiring of the forced alarm input
870 input yes . .
. the IO port inputs a valid level, | (E-STOP).
protectio :
forcing the alarm to shut down
n
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The numerator or denominator
Abnorma o .
of the bus in this round is 0;0r o ) )
1 gear . i .| After adjusting the electronic gear settings,
883 ) No the ratio value for this round is )
ratio turn on the control power again
. greater than 8000 or less than
setting
0.01;
(D Replace any two-phase phase sequence of
(O Motor phase sequence
Encoder the motor.
. error. .
position . @ Check the motor parameters (especially the
2 Motor parameter setting . .
926 angle yes number of pole pairs and the resolution of the
error
recogniti . encoder's single turn)
i (3 The motor brake is not open ] )
on failed 3 Check if the motor brake is open
@ overload
@ Reduce load
(D Set an appropriate operating distance.
@ Set appropriate identification parameters
(D The running distance is too | such as speed and acceleration
short. (® Estimate a suitable inertia ratio set to the
@ Unreasonable parameter | P0.04 parameter
Inertia settings for identifying speed, | @ Confirm the balance between the gain of
937 identifica acceleration, etc the position loop and the gain of the velocity
es
tion Y (3 The P0.04 value differs | loop, and do not generate oscillations during
failed significantly from the actual | control
load inertia ratio Attention: When this alarm occurs or there is
@ Inappropriate  gain | no change in inertia, collect the speed feedback
parameters filter value to see if there is a large fluctuation
in speed. If so, increase Pr1.03 appropriately
and use the first speed detection filter.
950 indicates encoder self
recognition failure;When the
encoder self recognizes, it
Motor cannot  correctly  identify )
) . (1) Confirm whether the motor encoder E2 is
automati whether the encoder type is: .
] ) written normally;
c Tamagawa, Nikon, Panasonic; .
o (2) Confirm whether the driver has performed
950 recogniti | No When the encoder type of 951 o )
. . parameter reset. If it still cannot recognize
on is  three-way, it cannot .
. itself after power off and restart after reset,
abnormal recognize the correct encoder .
] ] ] ] the driver and motor need to be replaced.
ity 0 information through certain
specific parameters in E2.
954 failed to self identify
Panasonic motor parameters
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Confirm whether the return to zero conditions
such as the return to zero switch are correct
(O Perform other operations after the servo
Return to -
Return to zero condition not | returns to zero
980 Zero yes . )
" met or abnormal return to zero | @ Ensure that the zeroing acceleration and
exception
P deceleration settings are appropriate, and
ensure that there is no disconnection or
abnormal shutdown during zeroing
Reversin . o 20S still cannot recognize the correct electrical
989 ) yes Micro commutation timeout ) .
g timeout angle;Check if the encoder feedback is normal
and replace any two-phase phase sequence of
Abnorma the motor.
1 . Check the motor parameters (especially the
990 yes Abnormal commutation ) )
commuta number of pole pairs and encoder resolution)
tion to reduce the load and place the linear motor in
the middle position

8.3 Warning Code List

If the warning can be restored in an abnormal state, it can automatically recover to a state that did not occur.As
shown in the table below, the lock will remain in a warning state for the duration of the lock.If the warning is

lifted, it will automatically clear and return to a non occurring state after the lock duration ends.

Warning Code Warning Name

A0 Overload warning

A2 Battery warning

A3 Collision limit signal warning

AA High temperature warning for servo
chamber

AE Servo waiting to restart warning

AF Encoder self-tuning warning

c3 Lack of phase warning

8.4 Warning Code Details
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When the load rate is above 85% of | D  Increase the acceleration and
A0 Overload the protection level and the duration | deceleration time during operation and
warning is greater than the Pr6.27 setting, an | reduce acceleration and deceleration;
overload warning is triggered. @ Set Pr6.27 as a reasonable value.
(@O When measuring whether the
battery voltage is normal, if the voltage
. When the battery voltage is below | is below 3.2V, replace the battery;
A2 Battery warning . .
3.2V, a battery warning is triggered | @ Under normal voltage conditions,
check if the encoder battery wiring is
functioning properly.
1. Check if the hard Ilimit is
A3 Collision limit | When encountering a limit signal, | encountered during movement;
signal warning | trigger a warning 2. Check if there is interference with
the limit signal.
When the temperature resistance is
normal, if the chamber temperature
exceeds the threshold (the NTC
threshold of the heat sink is 85 °C,
the overheating threshold of the Arm . .
o . (D Increase the deceleration time
. chip is 95 °C, the temperature rise . .
High o . during operation and reduce the
threshold of the Arm chip is too high .
temperature ) . deceleration speed;
AA . is 45 °C, the warning threshold of .
warning for ) . @ Power off and restart to see if there
the heat sink NTC temperature rise .
servo chamber | | o are any warnings.
is 40 °C, and the upper limit of the
temperature threshold for the driver
temperature resistance not
connected is 130 °C), and the
duration is greater than Pr6.27, a
warning will be triggered
The phase sequence test, micro
commutation completion, parameter
Need to restart . . . reset and other functions need to be
) After completing certain functions, a )
AE warning . . restarted, and the panel displays a
restart is required ) ) ) )
warning;Check if the drive is
performing the above functions and
restart the drive.
During the self-tuning process of the
Encoder self- | encoder (i.e. position angle self- . .
) ) ) ) .| Automatically clear after setting is
AF tuning warning | learning process), a warning is
) ) completed
displayed and automatically cleared
after the tuning is completed.
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) ) The voltage OFF time between L1-L3
When Bitl of parameter Pr5.08 is 1, | .
Lack of phase . is greater than the set value Pr5.09.
C3 i the main power supply runs out and . .
warning . . Check the wiring and increase the
triggers a warning

Pr5.09 parameter appropriately.

8.5 Reset method after troubleshooting

When the drive fails, the red light starts flashing. You can use debugging software to connect and confirm
that the fault is good. By checking the fault list, determine the cause of the fault and whether the fault can be
cleared. After troubleshooting, you can reset the drive in the following way:

(1) Fault types can be cleared:

Reset through the "Fault Reset" button on the upper computer.

Configure the IO input function as alarm clearing input (A-CLR) and reset the driver through 10 input.

Select Alarm Clear (A_CLR) to reset the driver by operating the auxiliary function interface on the front
panel.

Power off and restart the drive.

(2) Fault type cannot be cleared: restart the drive (restart: including disconnecting the DC power supply or
directly restarting the upper computer interface).
When a warning appears on the drive, the front panel will flash and prompt a warning code. The reason for the
warning can be determined by checking the warning list. After the warning is released, it will automatically return
to normal after the warning latch time ends;When the warning lock time is indefinite, the drive needs to be

powered off and restarted to restore normal operation.
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9 Parameter List

[ Category 0 1 Basic Settings

0 0x3000 Rotation direction setting 0~1 1 - ALL
0x3002 Control mode setting 0~7 0 - ALL
0x3004 Real time automatic

0 2 . . 0~6 1 - ALL
adjustment of settings
0x3006 Real time automatic
0 3 . o . 0~31 13 - ALL
adjustment of rigidity settings
0 4 0x3008 Inertia ratio 0~20000 | 250 % ALL
0x300A Instruction pulse input
0 5 . 0-2 0 - P
selection
0x300C Command pulse rotation
0 6 . . 0~1 0 - P
direction setting
0x300E Command pulse input mode
0 7 . 0-3 1 - P
setting
0x3010 Number of command pulses
0 8 . 0~224 10000 | pluse P
per revolution of the motor
0x3012 The first instruction is divided
0 9 into  multiple  frequency | 0~230 0 P
molecules -
0x3014 Instruction multiplier
0 10 . 1~230 10000 | - P
denominator
0x3016 The number of output pulses | 1~20971 pluse/
0 11 . 2500 ALL
per revolution of the motor 52 r
0x3018 Pulse output logic
0 12 inversion/output source | 0~3 0 - ALL
selection
0 13 0x301A First torque limit 0~500 350 % ALL
0x301C . ) . Instru
Setting for excessive positional .
0 14 . 0~230 100000 | ction P
deviation .
unit
15 0x301E Absolute encoder setting 0~4 1 - ALL
16 0x3020 Regenerated electricity 0~3 3 - ALL
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External obstruction setting
0 17 0x3022 Manufacturer's use 0~4
0 18 0x3024 Manufacturer's use 0~2
0 19 0x3026 Manufacturer's use 0
0x3028 Positive and negative pulse
0 20 sequence input IDLE level | 0~1 P
state

[ Category 1 1 Gain Adjustment:

LLLC Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure

1 0 0x3100 Position 1 loop gain 0~30000 | 480 0.1/s P
1 1 0x3102 1st speed loop gain 1~32767 | 270 0.1Hz ALL
0x3104 Integration time constant of the
1 2 1~10000 | 210 0.1ms ALL
first speed loop
1 3 0x3106 First speed detection filter 0~2500 10 0.01ms ALL
1 4 0x3108 The first torque filter 0~2500 40 0.01ms ALL
1 5 0x310A 2nd position loop gain 0~30000 | 480 0.1/s P
1 6 0x310C Second speed loop gain 1~32767 | 270 0.1Hz ALL
0x310E Second speed integration time
1 7 1~10000 | 210 0.1ms ALL
constant
1 8 0x3110 Second speed detection filter 0~2500 10 0.01ms ALL
1 9 0x3112 Second torque filter 0~2500 40 0.01ms ALL
1 10 0x3114 Speed feedforward gain 0~4000 1000 | 0.10% P
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1 11 0x3116 Speed feedforward filter 0~6400 0 0.01ms P
1 12 0x3118 Torque feedforward gain 0~2000 1000 | 0.10% P/S
1 13 0x311A Torque feedforward filter 0~6400 100 0.01ms P/S
1 14 0x311C 2nd gain setting 0~1 1 - ALL
0x311E Position control  switching
1 15 0~10 0 - P
mode
0x3120 Delay time for switching
1 16 o 0~10000 10 0.1ms P
position control
0x3122 Position control  switching
1 17 0~20000 |0 - P
level
0x3124 Delay during position control
1 18 o 0~20000 |0 - P
switching
1 19 0x3126 Position gain switching time 0~10000 10 0.1ms P
1 20 0x3128 PDFF Control Gain 0~1500 1000 | 0.1 ALL
1 21 0x312A External deduction gain 0~1000 0 0.1 ALL
1 22 0x312C Dual loop control enabled 0~1 0 ALL
0x312E Dual loop control differential
1 23 . 0~1000 0 Hz ALL
gain
0x3E30 Dual loop control proportional
1 24 . 0~1000 0 Hz ALL
gain
1 25 0x3E32 Dual loop control integral gain | 0~1000 0 Hz ALL
0x3E34 Double loop control with
1 26 . . 0~1000 0 Hz ALL
additional gain
0x3E36 Smooth filtering for speed
1 27 . 0~5 0 ALL
detection

LLLZC Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[ Category 2 1 Vibration control function:
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2 0 0x3200 Adaptive filter mode setting 0~6 1 - P/S

2 1 0x3202 First notch frequency 50~5000 5000 | Hz ALL

2 2 0x3204 First notch width 0~20 2 - ALL

2 3 0x3206 First notch depth 0~99 0 - ALL

2 4 0x3208 Second notch frequency 50~5000 5000 | Hz ALL

2 5 0x320A Second notch width 0~20 2 - ALL

2 6 0x320C Second notch depth 0~99 0 - ALL

2 7 0x320E 3rd notch frequency 50~5000 5000 | Hz ALL

2 8 0x3210 Third notch width 0~20 2 - ALL

2 9 0x3212 Depth of the third notch 0~99 0 - ALL

2 10 0x3214 4th notch frequency 50~5000 5000 | Hz ALL

2 11 0x3216 4th notch width 0~20 2 - ALL

2 12 0x3218 4th notch depth 0~99 0 - ALL

5 13 0x321A Switching and Selection of 06 ) ) P
Vibration Control Filter

2 14 0x321C The first damping frequency 0~3000 0 0.1Hz P

2 15 0x321E The first vibration damping 1~999 30 0.001 P

2 16 0x3220 Second damping frequency 0~3000 0 0.1Hz P

2 17 0x3222 2nd damping system 1~999 30 0.001 P

2 18 0x3224 The third damping frequency | 0~3000 0 0.1Hz P

2 19 0x3226 The third damping system 1~999 30 0.001 P

2 20 0x3228 4th damping frequency 0~3000 0 0.1Hz P

2 21 0x322A 4th damping system 1~999 30 0.001 P

2 22 0x322C Instruction smoothing filter 0~10000 92 0.1ms P/S

2 23 0x322E Instruction FIR filter 0~10000 10 0.1ms P

2 24 0x3230 5th notch frequency 50~5000 5000 | Hz ALL

2 25 0x3232 5th notch width 0~20 2 - ALL

2 26 0x3234 5th notch depth 0~99 0 - ALL

2 27 0x3236 Manufacturer's use 0~1000 0 - - -

2 28 0x3238 Manufacturer's use 0~1000 0 - - -

2 29 | 0x323A S,eleCt,ion of , Vshaped | o 1000 |0 - - P
vibration suppression

5 I~ 0x323C V- shapec.l vibration | 100~ . Hy ) P
suppression frequency 1000

> |31 |oxaosg | Vheped o vibration) o o0 {200 | % p
suppression gain

2 32 0x3240 Model control selection 0~1 0 Hz P

> |33 |oxspap | The resomance frequency | <00 300 | He p
measurement results show that
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The measurement results of

0x3244 low-frequency jitter frequency | 0~5000 100 0.1Hz P

show

LU= Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.
2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:

torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[ Category 3 1 Speed and torque control

Switching  between
3 0 0x3300 internal and external | 0~3 0 - S
speed settings
Speed command
3 1 0x3302 direction designation | 0~1 0 - S
selection
0x3304/0xC00 | Speed command input (rpm)/
3 2 ) 10~2000 500 S/T
0 gain \'%
Reverse speed
3 3 0x3306 . 0~1 1 - S
command input
0x3308/0xC00 | Speed  setting  1st
3 4 -20000~20000 | 0 rpm S
2 speed
0x330A/0xCO | Speed setting second
3 5 -20000~20000 | 0 rpm S
04 speed
0x330C/0xCO | Speed setting 3rd
3 6 -20000~20000 | 0 rpm S
06 speed
0x330E/0xCO | Speed setting 4th
3 7 -20000~20000 | 0 pm S
08 speed
0x3310/0xC00 | Speed setting 5Sth
3 8 -20000~20000 | 0 pm S
A speed
0x3312/0xC00 | Speed setting 6th
3 9 -20000~20000 | 0 rpm S
C speed
3 10 0x3314/0xC00 | Speed setting 7th | -20000~20000 | 0 pm S
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E speed
0x3316/0xCO1 | Speed setting  8th
3 11 -20000~20000 | O rpm S
0 speed
0x3318/0xC10 | Acceleration time ms/kr
3 12 . 1~1000000 100 S
0 setting pm
0x331A/0xC1 | Deceleration time ms/kr
3 13 . 1~1000000 100 S
02 setting pm
S-shaped acceleration
0x331C/0xCl1 )
3 14 04 and deceleration | 0~1000 0 ms S
setting
Zero speed clamping
3 15 0x331E . . 0~3 0 - S/T
function selection
0x3320/0xCO01 | Zero speed clamping
3 16 10~20000 30 rpm S/IT
2 level
Torque command
3 17 0x3322 . 0~2 0 - T
selection
Selection of torque
3 18 0x3324 command direction | 0~1 0 - T
designation
Torque command 0.1V/1
3 19 0x3326 ] . 10~100 30 T
input gain 00%
Reverse torque
3 20 0x3328 . 0~1 0 - T
command input
0x332A/0xCO0 o
3 21 14 Speed limit value 1 0~20000 0 rpm T
0x332C/0xC0 o
3 22 16 Speed limit value 2 0~20000 0 rpm T

Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

4. The rpm unit and ms/krpm unit parameters are given as reference with the rotating motor as the default unit. If

it is a linear motor, its speed and acceleration/deceleration units correspond to mm/s and mm/s * 2.

[Category 4] I/F Monitor Settings
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8553
4 0 0x3400 SI1 input selection 0~16777215 - - ALL
. . 8487
4 1 0x3402 SI2 input selection 0~16777215 207 - ALL
. . 9539
4 2 0x3404 SI3 input selection 0~16777215 850 - ALL
. . 3947
4 3 0x3406 SI4 input selection 0~16777215 58 - ALL
4 4 0x3408 Manufacturer's use 0~16777215 4108 | - ALL
. 1973
4 10 0x3414 SO1 output selection | 0~16777215 9 - ALL
. 1315
4 11 0x3416 SO2 output selection | 0~16777215 %6 - ALL
. 6579
4 12 0x3418 SO3 output selection | 0~16777215 3 - ALL
Positioning Instructio
4 31 0x343E . 0~2097152 10 . P
completion range n unit
Positioning
4 32 0x3440 completed output | 0~11 0 - P
setting
4 33 0x3442 INP retention time 0~30000 0 ms P
0x3444/0x
4 34 zero speed 10~20000 50 rpm ALL
Co018
0x3446/0x | Consistent speed and
4 35 . 10~20000 50 rpm S/T
CO1A width
0x3448/0x .
4 36 Arrival speed 10~20000 1000 | rpm S/T
co1C
Mechanical brake
4 37 0x344A action setting when [ 0~10000 0 ms ALL
stopping
Mechanical brake
4 38 0x344C action setting during [ 0~32000 0 ms ALL
operation
4 39 0x344E/0x | Brake release speed | 30~3000 30 rpm ALL
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CO1E setting
Warning output
4 40 0x3450 . 0~40 0 - ALL
selection 1
Warning output
4 41 0x3452 ) 0~40 0 - ALL
selection 2
Positioning
4 42 0x3454 . 0~2097152 10 - P
completion range 2
4 43 0x3456 Analog dead zone 0~1000 0 mV ALL
Position comparison
4 44 0x3458 output pulse width | 0~32767 0 0.1ms o P
setting
Position comparison
4 45 0x345A output polarity | 0~63 0 - o P
selection
46 0x345C Manufacturer's use 0~0 0 - - -
47 0x345E Pulse output selection | 0~7 0 - o ALL
Position comparison ) Instructio
4 48 0x3460 2147483648~214 | 0 . P
value 1 n unit
7483647
Position comparison ) Instructio
4 49 0x3462 2147483648~214 | 0 . P
value 2 n unit
7483647
Position comparison ) Instructio
4 50 0x3464 2147483648~214 | 0 . P
value 3 n unit
7483647
Position comparison ) Instructio
4 51 0x3466 2147483648~214 | 0 . P
value 4 n unit
7483647
Position comparison ) Instructio
4 51 0x3468 2147483648~214 | 0 . P
value 5 n unit
7483647
Position comparison ] Instructio
4 53 0x346A 2147483648~214 | 0 P
value 6 n unit
7483647
Position comparison ) Instructio
4 54 0x346C 2147483648~214 | 0 . P
value 7 n unit
7483647
Position comparison ) Instructio
4 55 0x346E 2147483648~214 | 0 . P
value 8 n unit
7483647
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Position comparison
4 56 0x3470 output delay | -32768~32767 0 0.1us P

compensation amount

Position comparison | -

4 57 0x3472 output allocation | 2147483648~214 | 0 - P
setting 7483647
Position comparison

4 58 0x3474 output direction | 0~2 2 - P
setting

L= Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

4. The rpm unit and ms/krpm unit parameters are given as reference with the rotating motor as the default unit. If

it is a linear motor, its speed and acceleration/deceleration units correspond to mm/s and mm/s * 2.

[ Category 51 Extended Settings

0x3500 The second instruction
5 0 divides the frequency of | 0~230 0 - P
molecules into multiples
0x3502 The  third instruction
5 1 divides the frequency | 0~230 0 - P
molecule
0x3504 The fourth instruction
5 2 divides the  harmonic | 0~230 0 - P
molecule
0x3506 Pulse output frequency
5 3 . . 0~16777216 | 0 - o ALL
division denominator
0x3508 Driver input prohibition
5 4 ) 0~2 1 - o ALL
setting
5 5 0x350A Driver prohibition time | 0~2 0 - o ALL
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sequence
0x350C Servo enable shutdown
5 6 . 0~9 0 - ALL
timing sequence
Sequence when the power
5 7 0x350E . 0~9 0 - ALL
AC is turned off
LV trigger selection when
5 8 0x3510 main power AC is turned | 0~3 1 - ALL
off
Main power AC shutdown
5 9 0x3512 o 20~2000 70 ms ALL
detection time
5 10 0x3514 Alarm timing sequence 0~7 0 - ALL
Torque setting for instant
5 11 0x3516 0~500 0 % ALL
stop
5 12 0x3518 Overload level setting 0~500 0 % ALL
0x351A/0x | Speed level setting
5 13 0~20000 0 pm ALL
C020
5 14 0x351C Manufacturer's use 0~1000 10 - -
Control input signal reading
5 15 0x351E . 0~6 0 - ALL
setting
Alarm Clear Input (A-CLR)
5 16 0x3520 . 0~1 0 - ALL
Setting
Counter clear (CL) input
5 17 0x3522 . 0~4 3 - P
setting
Invalid command pulse
5 18 0x3524 input prohibition (INH) [ 0~1 1 - P
setting
Instruction pulse
5 19 0x3526 prohibition input (INH) | 0~5 0 - P
reading setting
Location  setting  unit
5 20 0x3528 . 0~1 0 - P
selection
5 21 0x352A Torque limit selection 0~6 1 - P/S
5 22 0x352C Second torque limit 0~500 500 % P/S
5 23 0x352E Manufacturer's use 0~4000 0 - -
5 24 0x3530 Manufacturer's use 0~4000 0 - -
Positive torque limit during
5 25 0x3532 . 0~500 500 % P/S
external input
Negative direction torque
5 26 0x3534 L . . 0~500 500 % P/S
limit during external input
5 27 0x3536 Manufacturer's use 10~100 30 0.1V/100 P/S

223




STEP.

Q6-DP DC Servo System Manual (User's Guide)

%

5 28 0x3538 Initial state of LED 0~42 1 - ALL

5 29 0x353A Manufacturer's use 0~7 2 - -
RS485 communication

5 30 0x353C ] 0~7 2 - ALL
baud rate setting

5 31 0x353E Axis number 0~127 1 - ALL
Command pulse input

) ] o 1000pulse
5 32 0x3540 maximum  setting/digital | 250~8000 4000 / P
S

filter setting
Effective pulse

5 33 0x3542 ) o 0~1 0 - ALL
regeneration output limit
High speed input filterin

5 34 | 0x3544 gl speed 1P &l o~10 ! ] ALL
setting

5 35 0x3546 Front panel locking 0~1 - ALL

5 36 0x3548 Manufacturer's use 0~500 - -
Modbus connection

5 37 0x354A ] 0~2 0 - ALL
settings
Modbus  communication

5 38 0x354C . 0~5 0 - ALL
settings

5 39 0x354E Manufacturer's use 0~10000 0 - -

5 40 0x3550 Manufacturer's use 0~10000 - -

5 41 0x3552 Manufacturer's use 0~0 - -

5 42 0x3554 Manufacturer's use 32768~3276 | O - -

7

5 43 0x3556 Manufacturer's use 0~0 - -

5 44 0x3558 Manufacturer's use 0~0 - -
Positive compensation

5 45 0x355A -1000~1000 | O 0.10% P
value for quadrant bulge
Negative compensation

5 46 0x355C -1000~1000 | O 0.10% P
value for quadrant bulge

5 47 0x355E Manufacturer's use 0~1000 - -

5 48 0x3560 Manufacturer's use 0~64 - -

5 49 0x3562 Manufacturer's use 0~1000 - -
Establishment time of

5 50 0x3564 quadrant bulge | 0~10000 0 0.1ms P
compensation
Quadrant bulge

5 51 0x3566 ) o 0~10000 0 0.1ms P
compensation holding time

5 52 0x3568 Selection of motor overload | 0~2 0 - ALL
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protection function

2147483648
5 53 0x356A Manufacturer's use 0

~214748364

7

2147483648
5 54 0x356C Manufacturer's use 0

~214748364

7

2147483648
5 55 0x356E Manufacturer's use 0

~214748364

7

0x3570/0x
5 56 Manufacturer's use 1~1000000 100
C106

5 57 0x3572 Manufacturer's use 0~1000 0

) 2459
5 58 0x3574 Manufacturer's use 32768~3276 1

7

- 2459
5 59 0x3576 Manufacturer's use 32768~3276 5

7

) 1642
5 60 0x3578 Manufacturer's use 32768~3276 {

7

i 2461
5 61 0x357A Manufacturer's use 32768~3276 3

7

) 1742
5 62 0x357C Manufacturer's use 32768~3276 9

7

) 1741
5 63 0x357E Manufacturer's use 32768~3276 g

7

) 1742
5 64 0x3580 Manufacturer's use 32768~3276 ;

7

) 1741
5 65 0x3582 Manufacturer's use 32768~3276 9

7
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5 66 0x3584 Manufacturer's use 0~10000 0
5 67 0x3586 Manufacturer's use 0~10000 0
5 68 0x3588 Manufacturer's use 0~10000 0
5 69 0x358A Manufacturer's use -1000~1000 | O
5 70 0x358C Manufacturer's use -1000~1000 | O
5 71 0x358E Manufacturer's use -1000~1000 | O
5 72 0x3590 Manufacturer's use -1000~1000 | O
5 73 0x3592 Manufacturer's use 0~10000 0
5 74 0x3594 Manufacturer's use 0~10000 0
0x3596/0x )
5 75 Manufacturer's use 20000~2000 | O
C022
0
5 76 0x3598 Manufacturer's use 0~10000 0
5 77 0x359A Manufacturer's use -1000~1000 | O
5 78 0x359C Manufacturer's use -1000~1000 | O
) 1741
5 79 0x359E Manufacturer's use 32768~3276 0
7
- 174
5 80 0x35A0 Manufacturer's use 32768~3276 {
7
) 1639
5 81 0x35A2 Manufacturer's use 32768~3276 g
7
i 1640
5 82 0x35A4 Manufacturer's use 32768~3276 )
7
i 1641
5 83 0x35A6 Manufacturer's use 32768~3276 |
7
) 1640
5 84 0x35A8 Manufacturer's use 32768~3276 5
7

Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.
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3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.
4. The rpm unit and ms/krpm unit parameters are given with reference to the rotating motor as the default unit. If

it is a linear motor, its speed and acceleration/deceleration units correspond to mm/s and mm/s * 2.

[ Category 6 1 Special Settings

) 1640

5 85 0x35AA Manufacturer's use 32768~3276 6 - - -
7

5 86 0x35AC Manufacturer's use 32768~3276 | 0 - - -
7

6 0 0x3600 Manufacturer's use 0~0 0 - - -

6 1 0x3602 Manufacturer's use 0~0 0 - - -
0x3604/0x | Setting for excessive speed

6 2 . 0~20000 | O rpm P/S
C024 deviation

6 3 0x3606 Manufacturer's use 0~0 0 - - -
0x3608/0x | JOG trial operation command

6 4 0~500 300 rpm ALL
C026 speed

6 5 0x360A Position 3 gain effective time | 0~10000 | O 0.1ms P

6 6 0x360C Position 3 gain multiplier 50~1000 100 % P

6 7 0x360E Torque command added value | -100~100 | 0 % P/S

Positive  direction  torque
6 8 0x3610 -100~100 | O % P

compensation value

Negative direction torque
6 9 0x3612 . -100~100 | O % P
compensation value

. . . 0~214748
6 10 0x3614 Function extension settings 3647 16 - o ALL
6 11 0x3616 Current response setting 10~300 100 % o ALL
6 12 0x3618 Manufacturer's use 0~0 0 - - -
6 13 0x361A Second inertia ratio 0~20000 250 % ALL
Immediate stop time upon
6 14 0x361C ) 0~1000 200 ms ALL
alarm
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0x361E/0x

6 15 Second Speed Level Setting 0~20000 | O rpm ALL
C028
6 16 0x3620 Manufacturer's use 0~1 0 - -
Front panel parameter writing
6 17 0x3622 ) 0~1 0 - ALL
selection
6 18 0x3624 Manufacturer's use 0~100 0 - -
6 19 0x3626 Manufacturer's use 0~0 0 - -
6 20 0x3628 Manufacturer's use 0~0 0 - -
6 21 0x362A Manufacturer's use 0~0 0 - -
AB phase output type external
displacement sensor AB
6 22 0x362C ) 0~1 0 - F
phase regeneration method
selection
6 23 0x362E Manufacturer's use -100~100 | O - -
Load variation compensation
6 24 0x3630 10~2500 53 0.01ms P/S
filter
6 25 0x3632 Manufacturer's use 0~0 - -
6 26 0x3634 Manufacturer's use 0~0 - -
Warning lock (hold) time
6 27 0x3636 ] 0~10 5 S ALL
selection
Multi  stage/zero  return
6 28 0x3638 ) 0~2 0 - P
control mode selection
6 29 0x363A Manufacturer's use 0~0 0 - -
6 30 0x363C Manufacturer's use 0~1 0 - -
6 31 0x363E Manufacturer's use 0~3 1 - -
6 32 0x3640 Manufacturer's use 32768~32 | 0 - -
767
1000~300
6 33 0x3642 Manufacturer's use 0 1000 - -
6 34 0x3644 Manufacturer's use 0~30000 0 - -
6 35 0x3646 Manufacturer's use 0~32000 10 - -
Dynamic brake operation
6 36 0x3648 ] 0~1 0 - ALL
nput
6 37 0x364A Manufacturer's use 0~1000 0 - -
6 38 0x364C Warning blocking setting 32768~32 | 4 - ALL
767
6 39 0x364E Manufacturer's use ) 0 - -
32768~32
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767

6 40 0x3650 Manufacturer's use 0~0 0 - - -

6 41 0x3652 Manufacturer's use 0~1000 0 - - -

6 42 0x3654 Manufacturer's use 0~2500 0 - - -

6 43 0x3656 Manufacturer's use 0~1000 0 - - -

6 44 0x3658 Manufacturer's use 0~0 0 - - -

6 45 0x365A Manufacturer's use 0~0 0 - - -

6 46 0x365C Manufacturer's use 0~0 0 - - -

6 47 0x365E Function Expansion Setting 2 | 32768~32 | 1 - o ALL

767

6 48 0x3660 Adjust the filter 0~2000 11 0.1ms P/S
6 49 0x3662 Manufacturer's use 0~99 15 - -

6 50 Ox3664 Viscous . ' friction 0~10000 | o 0.1%/(10 P/

compensation gain 00rpm)
6 51 | ox3666 Instantstop  completion | 1300 | 0 ms ALL
wailting time

6 52 0x3668 Manufacturer's use 0~95 0 - - -

6 53 0x366A Manufacturer's use 0~95 0 - - -

6 54 0x366C Manufacturer's use 0~1 0 - - -

6 55 0x366E Manufacturer's use 0~0 0 - - -

6 56 0x3670 Manufacturer's use 0~0 0 - - -

Detection time of torque
6 57 0x3672 ) . 0~5000 0 ms P/S
saturation anomaly protection

6 58 0x3674 Manufacturer's use 21474836 0 - - -

48~21474

83647
6 59 0x3676 Manufacturer's use 0~0 0 - - -
6 60 0x3678 Manufacturer's use 0~1000 0 - - -
6 61 0x367A Manufacturer's use 0~3000 0 - - -
6 62 0x367C Manufacturer's use 0~1000 0 - - -
6 63 0x367E Manufacturer's use 0~3000 0 - - -
6 64 0x3680 Manufacturer's use 0~1000 0 - - -
6 65 0x3682 Manufacturer's use 0~3000 0 - - -
6 66 0x3684 Manufacturer's use 0~3000 0 - - -
6 67 0x3686 Manufacturer's use 0~1000 0 - - -
6 68 0x3688 Manufacturer's use 0~3000 0 - - -
6 69 0x368A Manufacturer's use 0~1000 0 - - -
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6 70 0x368C Manufacturer's use 0~3000 0 - - -
6 71 0x368E Manufacturer's use 0~1000 0 - - -
6 72 0x3690 Manufacturer's use 0~1000 0 - - -
6 73 0x3692 Manufacturer's use 0~2500 0 - - -
6 74 0x3694 Manufacturer's use 0~5000 0 - - -
6 75 0x3696 Manufacturer's use 0~5000 0 - - -
6 76 0x3698 Manufacturer's use 0~8 0 - - -

LLL Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

4. The parameters of rpm unit and ms/krpm unit are given with reference to the rotating motor as the default unit.
If it is a linear motor, its speed and acceleration/deceleration units correspond to mm/s and mm/s * 2, while

corresponding to the Modbus address used.

[ Category 7 1 Zero Return Parameter Setting

Zero return method
7 0 0x3702 | selection (38 types | 0~39 0 - P
in total)
0x3704
Return to  zero ms/krp
7 1 /0xC10 . 1~1000000 100 P
g acceleration m
0x3706
7 2 /0xC02 | The first zero speed | 0~20000 30 rpm P
A
0x3708
7 3 /0xC02 | Second Zero Speed | 0~1000 15 rpm P
C
0x370 . - Instructi
7 4 Return to zero bias 0 ] P
A 2147483648~21 on unit

230



S TE R) Q6-DP DC Servo System Manual (User's Guide)

47483647
7 5 0x370C | Collision current 0~500 0 % P
Duration of
7 6 0x3714 o 0~20000 0 ms P
collision current
Z-trip  maximum ) Instructi
7 7 0x3716 ] 2147483648~21 | 0 ] P
value protection on unit
47483647

[ Category 8 1 Self tuning parameter setting

0x3B2A Manufactu
8 0 ' 0~0 0 - - -
rer's use
0x3B2C Manufactu
8 1 ' 0~0 0 - - -
rer's use
0x3B2E Manufactu
8 2 ' 0~0 0 - - -
rer's use
0x3B30 Manufactu
8 3 ' 0~0 0 - - -
rer's use
Manufactu
8 4 0xA416 ' 0~0 0 - - -
rer's use
0x3B34 Manufactu
8 5 ' 0~0 0 - - -
rer's use
0x3B36 Manufactu
8 6 ' 0~0 0 - - -
rer's use
0x3B38 Manufactu
8 7 ' 0~0 0 - - -
rer's use
0x3B3A Manufactu
8 8 ' 0~0 0 - - -
rer's use
0x3B3C Manufactu
8 9 ' 0~0 0 - - -
rer's use
0x3B3E Manufactu
8 10 ' 0~0 0 - - -
rer's use
0x3B40 Manufactu
8 11 ' 0~0 0 - - -
rer's use
0x3B42 Manufactu
8 12 ' 0~0 0 - - -
rer's use
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UL Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[ Category 9 1 Performance tuning parameter setting

Carrier frequency

9 0 0x3900 . 0~2 0 - ALL
selection
Synchronization

9 1 0x3902 . 0~6 2 - ALL
cycle selection
Current loop

9 2 0x3904 0~2 0 - ALL

control mode

Cross decoupling

9 3 0x3906 ] 0~150 100 % ALL
ratio
Compensation
coefficient for

9 4 0x3908 back 0~150 100 % ALL
electromotive
force
Dead zone

9 5 0x390A compensation 0~150 100 % ALL
coefficient
Weak  magnetic

9 6 0x390C ] 10~1000 100 % ALL
control gain
Simulation 0~214748

9 7 0x390E ] ) 0 - ALL
function selection | 3647
Simulate load

9 8 0x3910 0~500 0 % ALL
torque
Simulate resonant

9 9 0x3912 300~2000 | O Hz ALL
frequency
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LLLI Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[ Category 10 1 Motor and Encoder Parameter Setting

10 0 0x3A00 Motor brand 0~20 1 - o ALL
10 1 0x3A02 Motor model 0~50 1 - o ALL
10 2 0x3A04 Motor Type 0~3 0 - o ALL
Rated power of
10 3 0x3A06 1~20000 | 75 0.01kW o ALL
motor
Rated current of
10 4 0x3A08 1~32767 | 50 0.1A o ALL
motor
0x3A0A/0 | Rated speed of
10 5 1~30000 | 3000 rpm o ALL
xC032 motor
0x3A0C/0 | Maximum speed
10 6 1~30000 | 6500 rpm o ALL
xC034 of motor
number of pole
10 7 0x3A0E ] 1~255 5 Pn o ALL
pairs
Rated torque of | 1~32767 0.001N.
10 8 0x3A10 2390 o ALL
motor 00 m
Motor coil phase | 1~10000
10 9 0x3A12 ) 50 0.01Q o ALL
resistance 0
0x3A14 Direct axis phase
] 1~10000
10 10 inductance of 0 290 0.01lmH o ALL
motor
Motor cross axis | 1~10000
10 11 0x3Al16 ) 290 0.0lmH | o ALL
phase inductance | 0
Motor rotor | 1~32767
10 12 0x3A18 o 182 kgCm™2 | o ALL
moment of inertia | 00
Motor back
10 13 0x3A1A electromotive 1~2000 | 28 v/krpm o ALL

force constant
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Motor load
10 14 0x3A1C simulation inertia | 0~20000 | 250 % o ALL
ratio
10 15 0x3A1E encoder type 0~11 0 - o ALL
Single cycle
resolution of
10 16 0x3A20 o 10~32 17 - o ALL
communication
encoder
Multi cycle
resolution of
10 17 0x3A22 o 0~30 0 - o ALL
communication
encoder
Actual resolution
of communication
10 18 0x8436 ) 10~32 17 - o ALL
encoder (for shift
only)
Incremental ]
2147483
10 19 0x3A40 (ABZ)  encoder 10000 pluse o ALL
) 648~214
resolution
7483647
Direct drive
. 0~21474
10 20 0x82F0 magnetic pole 2400 0.0lmm | o ALL
) 83647
spacing
Direct drive
) 1~21474
10 21 0x82F2 grating ruler 500 0.00lum | o ALL
] 83647
resolution
Number of pulses
) 1~21474
10 22 0x82F6 per magnetic pole 83647 10000 pluse o ALL
in direct drive
10 23 0x3A42 Reversing mode 0~4 0 - o ALL
Encoder
10 24 0x3A2C commutation 1~200 100 % o} ALL
current
Smooth
10 25 0x3A3E o 10~500 100 ms o ALL
commutation time
Encoder ZET0
10 26 0x3A24 position angle | 0~36000 | 0 ° o ALL
(electrical angle)
Encoder
10 27 0x3A26 malfunction 0~1 1 - o ALL
enabled
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Maximum
o 100~100
10 28 0x3A28 deviation of 000 100 - o ALL
encoder

Encoder fitting
10 29 0x3A2A 0~1 0 - o ALL
alarm enable

Current loop gain

10 30 0x3A2E . 1~9999 | 100 0.01 o ALL
coefficient Kp
Current loop

10 31 0x3A30 integral 1~9999 | 1000 0.1 o ALL
coefficient Ki
Enable input

10 32 0x3A36 phase loss | 0~2 0 - o ALL
detection
U and W phase

10 33 0x3A3C sequence 0~1 0 - o ALL
exchange

10 34 0x3A34 dead time (1)320~10 2000 ns o ALL
Enable circuit

10 35 0x3A46 detection of the | 0~1 0 - 0o ALL
brake module

10 36 |oxsaza | VRS 00 | 100 i o ALL
use

10 37 | 0x3A32 ﬁ:nufacmrervs 1~10 |0 i ° ALL

LB Attention

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

4. The parameters of rpm unit and ms/krpm unit are given with reference to the rotating motor as the default unit.
If it is a linear motor, its speed and acceleration/deceleration units correspond to mm/s and mm/s * 2, while

corresponding to the Modbus address used.

[ Category 11 1 Application Function Group Parameter Setting
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Manufacturer' | internal settings | - - - -

11 X -
s use

LLL Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[Category 12] Parameter Setting for Single Function Group

Manufacturer's

12 0 0x90B6 - - - o -
use
Manufacturer's

12 1 0x90B38 - - - o -
use
Manufacturer's

12 3 0x90BC - - - o -
use
Manufacturer's

12 4 0x90BE - - - o -
use
Manufacturer's

12 6 0x8728 0~4 0 - ALL
use
Manufacturer's

12 7 0x872A 0~4 0 - ALL
use
Manufacturer's

12 8 0x872C 0~5 0 - ALL
use
Manufacturer's

12 9 0x3A4E 0~2 1 - ALL
use
Clear the alarm

12 10 0x8434 and reset the | 0~1 0 - ALL
direction to enable
Power on delay

12 11 0x909E reading encoder | 5~50 15 0.1s ALL
time
Manufacturer's

12 12 0x372C - - - o -
use
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Manufacturer's

12 13 0x90B4 0~4 0 - ALL
use
Manufacturer's

12 14 0x371C - - - o -
use
Manufacturer's

12 15 0x8500 - - - o -
use
Manufacturer's

12 16 0x8502 - - - o -
use
Manufacturer's

12 17 0x8504 0~4 0 - ALL
use
Manufacturer's

12 18 0x8506 0~4 0 - ALL
use
Manufacturer's

12 19 0x8508 0~4 0 - ALL
use

TIPS Note.

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.

[Category 13] Parameter Setting for Single Function Group

13 X XXX Manufacturer's AL
0~4 0 -
use L

LLL Note:

The parameters marked with "O" in the "Effective Method" item will take effect after power failure and restart
after parameter changes.

2. The items represented by "related modes", ALL: represents all modes, P: position control, S: speed control, T:
torque control.

3. The parameters for "manufacturer use" should not be changed arbitrarily by customers.
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[Category 15] Parameter Setting for Single Function Group

Multi stage
15 0 0x8200 control 0~1 0 - P

mode

Multi level
absolute

15 1 0x8202 o 0~2 0 - P
position

mode

Multi level

15 2 0x8204 Modbus 0~1 0 - P
trigger
Multi
segment
15 3 0x8206 o 0~31 0 - P
position
number
Multi level | -
0x8208/0x ) plus
15 4 C120 relative 9223370000000000000~9223 | 0 P
€

position 1 370000000000000

Multi level | -
0x820A/0 ) plus
15 5 C12 relative 9223370000000000000~9223 | 0 P
X e
position 2 370000000000000

Multi level | -
0x820C/0 ) plus
15 6 Clo4 relative 9223370000000000000~9223 | 0 P
X e
position 3 370000000000000

Multi level | -
0x820E/0 ) plus
15 7 C126 relative 9223370000000000000~9223 | 0 P
X e
position 4 370000000000000

Multi level | -
0x8210/0x ) plus
15 8 108 relative 9223370000000000000~9223 | 0 P

e
position 5 370000000000000

Multi level | -

0x8212/0x ) plus
15 9 C12A relative 9223370000000000000~9223 | 0 P
e
position 6 370000000000000
0x8214/0x | Multi level | - plus
15 10 . 0 P
C12C relative 9223370000000000000~9223 e
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position 7 370000000000000
Multi level | -
0x8216/0x ) plus
15 11 CL2E relative 9223370000000000000~9223
e
position 8 370000000000000
Multi level | -
0x8218/0x . plus
15 12 C130 relative 9223370000000000000~9223
e
position 9 370000000000000
Multi level | -
0x821A/0 . plus
15 13 C132 relative 9223370000000000000~9223
X e
position 10 | 370000000000000
Multi level | -
0x821C/0 ) plus
15 14 c134 relative 9223370000000000000~9223
X e
position 11 | 370000000000000
Multi level | -
0x821E/0 ) plus
15 15 C136 relative 9223370000000000000~9223
X e
position 12 | 370000000000000
Multi level | -
0x8220/0x ) plus
15 16 C138 relative 9223370000000000000~9223
e
position 13 | 370000000000000
Multi level | -
0x8222/0x ) plus
15 17 CL3A relative 9223370000000000000~9223
e
position 14 | 370000000000000
Multi level | -
0x8224/0x . plus
15 18 CL3C relative 9223370000000000000~9223
e
position 15 | 370000000000000
Multi level | -
0x8226/0x ) plus
15 19 C13E relative 9223370000000000000~9223
e
position 16 | 370000000000000
Multi level | -
0x8228/0x ) plus
15 20 C140 relative 9223370000000000000~9223
e
position 17 | 370000000000000
Multi level | -
0x822A/0 ) plus
15 21 Clan relative 9223370000000000000~9223
X e
position 18 | 370000000000000
Multi level | -
0x822C/0 i plus
15 22 Cla4 relative 9223370000000000000~9223
X e
position 19 | 370000000000000
Multi level | -
0x822E/0 . plus
15 23 C146 relative 9223370000000000000~9223
X e
position 20 | 370000000000000
15 24 0x8230/0x | Multi level | - plus
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C148 relative 9223370000000000000~9223 e
position 21 | 370000000000000
Multi level | -
0x8232/0x ) plus
15 25 ClAA relative 9223370000000000000~9223
e
position 22 | 370000000000000
Multi level | -
0x8234/0x ) plus
15 26 Cl4c relative 9223370000000000000~9223
e
position 23 | 370000000000000
Multi level | -
0x8236/0x ) plus
15 27 Cl4E relative 9223370000000000000~9223
e
position 24 | 370000000000000
Multi level | -
0x8238/0x . plus
15 28 C150 relative 9223370000000000000~9223
e
position 25 | 370000000000000
Multi level | -
0x823A/0 . plus
15 29 Cl15 relative 9223370000000000000~9223
X e
position 26 | 370000000000000
Multi level | -
0x823C/0 . plus
15 30 Cl54 relative 9223370000000000000~9223
X e
position 27 | 370000000000000
Multi level | -
0x823E/0 ) plus
15 31 C156 relative 9223370000000000000~9223
X e
position 28 | 370000000000000
Multi level | -
0x8240/0x ) plus
15 32 C158 relative 9223370000000000000~9223
e
position 29 | 370000000000000
Multi level | -
0x8242/0x ) plus
15 33 C15A relative 9223370000000000000~9223
e
position 30 | 370000000000000
Multi level | -
0x8244/0x i plus
15 34 Cl15C relative 9223370000000000000~9223
e
position 31 | 370000000000000
Multi level | -
0x8246/0x ) plus
15 35 CLSE relative 9223370000000000000~9223
e
position 32 | 370000000000000
Multi level | -
0x8248/0x plus
15 36 C160 absolute 9223370000000000000~9223
e
position 1 370000000000000
Multi level | -
0x824A/0 plus
15 37 Cl62 absolute 9223370000000000000~9223
X e
position 2 370000000000000
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Multi level | -
0x824C/0 plus
15 38 Cled absolute 9223370000000000000~9223
X e
position 3 370000000000000
Multi level | -
0x824E/0 plus
15 39 C166 absolute 9223370000000000000~9223
X e
position 4 370000000000000
Multi level | -
0x8250/0x plus
15 40 C168 absolute 9223370000000000000~9223
e
position 5 370000000000000
Multi level | -
0x8252/0x plus
15 41 CLOA absolute 9223370000000000000~9223
e
position 6 370000000000000
Multi level | -
0x8254/0x plus
15 42 Cl6C absolute 9223370000000000000~9223
e
position 7 370000000000000
Multi level | -
0x8256/0x plus
15 43 CL6E absolute 9223370000000000000~9223
e
position 8 370000000000000
Multi level | -
0x8258/0x plus
15 44 C170 absolute 9223370000000000000~9223
e
position 9 370000000000000
Multi level | -
0x825A/0 plus
15 45 c172 absolute 9223370000000000000~9223
X e
position 10 | 370000000000000
Multi level | -
0x825C/0 plus
15 46 c174 absolute 9223370000000000000~9223
X e
position 11 | 370000000000000
Multi level | -
0x825E/0 plus
15 47 C176 absolute 9223370000000000000~9223
X e
position 12 | 370000000000000
Multi level | -
0x8260/0x plus
15 48 C178 absolute 9223370000000000000~9223
e
position 13 | 370000000000000
Multi level | -
0x8262/0x plus
15 49 ClIA absolute 9223370000000000000~9223
e
position 14 | 370000000000000
Multi level | -
0x8264/0x plus
15 50 cl7c absolute 9223370000000000000~9223
e
position 15 | 370000000000000
s 51 0x8266/0x | Multi level | - plus
CI17E absolute 9223370000000000000~9223 e
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position 16 | 370000000000000
Multi level | -
0x8268/0x plus
15 52 C180 absolute 9223370000000000000~9223
e
position 17 | 370000000000000
Multi level | -
0x826A/0 plus
15 53 Cl absolute 9223370000000000000~9223
X e
position 18 | 370000000000000
Multi level | -
0x826C/0 plus
15 54 Cl84 absolute 9223370000000000000~9223
X e
position 19 | 370000000000000
Multi level | -
0x826E/0 plus
15 55 C186 absolute 9223370000000000000~9223
X e
position 20 | 370000000000000
Multi level | -
0x8270/0x plus
15 56 C188 absolute 9223370000000000000~9223
e
position 21 | 370000000000000
Multi level | -
0x8272/0x plus
15 57 C18A absolute 9223370000000000000~9223
e
position 22 | 370000000000000
Multi level | -
0x8274/0x plus
15 58 C18C absolute 9223370000000000000~9223
e
position 23 | 370000000000000
Multi level | -
0x8276/0x plus
15 59 CISE absolute 9223370000000000000~9223
e
position 24 | 370000000000000
Multi level | -
0x8278/0x plus
15 60 190 absolute 9223370000000000000~9223
e
position 25 | 370000000000000
Multi level | -
0x8272A/ plus
15 61 absolute 9223370000000000000~9223
0xC192 » e
position 26 | 370000000000000
Multi level | -
0x827C/0 plus
15 62 C194 absolute 9223370000000000000~9223
X e
position 27 | 370000000000000
Multi level | -
0x827E/0 plus
15 63 C196 absolute 9223370000000000000~9223
X e
position 28 | 370000000000000
Multi level | -
0x8280/0x plus
15 64 198 absolute 9223370000000000000~9223
e
position 29 | 370000000000000
15 65 0x8282/0x | Multi level | - plus

242




S TE Po Q6-DP DC Servo System Manual (User's Guide)

CI9A absolute 9223370000000000000~9223 e
position 30 | 370000000000000

Multi level | -
0x8284/0x plus
15 66 C19C absolute 9223370000000000000~9223 | 0

e
position 31 | 370000000000000

Multi level | -
0x8286/0x plus
15 67 CL9E absolute 9223370000000000000~9223 | 0

e
position 32 | 370000000000000

0x8288/0x | Multi level
15 68 -20000~20000 0 rpm
CO03A speed 1

0x828A/0 | Multi level
15 69 -20000~20000 0 rpm
xC03C speed 2

0x828C/0 | Multi level
15 70 -20000~20000 0 rpm
xCO3E speed 3

0x828E/0 | Multi level

15 71 -20000~20000 0 rpm
xC040 speed 4
0x8290/0x | Multi level

15 72 -20000~20000 0 rpm
C042 speed 5
0x8292/0x | Multi level

15 73 -20000~20000 0 rpm
C044 speed 6
0x8294/0x | Multi level

15 74 -20000~20000 0 rpm
C046 speed 7
0x8296/0x | Multi level

15 75 -20000~20000 0 rpm
C048 speed 8
0x8298/0x | Multi level

15 76 -20000~20000 0 rpm
CO04A speed 9
0x829A/0 | Multi level

15 77 -20000~20000 0 rpm

xC04C speed 10

0x829C/0 | Multi level
15 78 -20000~20000 0 rpm
xCO04E speed 11

0x829E/0 | Multi level

15 79 -20000~20000 0 rpm
xCO050 speed 12
0x82A0/0 | Multi level

15 80 -20000~20000 0 rpm
xC052 speed 13
0x82A2/0 | Multi level

15 81 -20000~20000 0 rpm
xC054 speed 14
0x82A4/0 | Multi level

15 82 -20000~20000 0 rpm
xC056 speed 15
0x82A6/0 | Multi level

15 83 -20000~20000 0 rpm
xC058 speed 16
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0x82A8/0 | Multi level
15 84 -20000~20000 rpm
xCO5A speed 17
0x82AA/0 | Multi level
15 85 -20000~20000 rpm
xC05C speed 18
0x82AC/0 | Multi level
15 86 -20000~20000 rpm
xCO5E speed 19
0x82AE/0 | Multi level
15 87 -20000~20000 rpm
xC060 speed 20
0x82B0/0 | Multi level
15 88 -20000~20000 rpm
xC062 speed 21
0x82B2/0 | Multi level
15 89 -20000~20000 rpm
xC064 speed 22
0x82B4/0 | Multi level
15 90 -20000~20000 rpm
xC066 speed 23
0x82B6/0 | Multi level
15 91 -20000~20000 rpm
xC068 speed 24
0x82B8/0 | Multi level
15 92 -20000~20000 rpm
xCO06A speed 25
0x82BA/0 | Multi level
15 93 -20000~20000 rpm
xC06C speed 26
0x82BC/0 | Multi level
15 94 -20000~20000 rpm
xCO6E speed 27
0x82BE/0 | Multi level
15 95 -20000~20000 rpm
xC070 speed 28
0x82C0/0 | Multi level
15 96 -20000~20000 rpm
xC072 speed 29
0x82C2/0 | Multi level
15 97 -20000~20000 rpm
xC074 speed 30
0x82C4/0 | Multi level
15 98 -20000~20000 rpm
xC076 speed 31
0x82C6/0 | Multi level
15 99 -20000~20000 rpm
xC078 speed 32
Rotation plus
15 100 0x369A 0~2147483647
value e
Multi level
relative
15 101 0x8726 position 0~2 -
unit
selection
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10 Detailed description of 10 parameters

10.1 Pr00 group parameters

. . . Effective Power on
name Rotation direction setting . data range 0~1
method again
Modbus . Related factory
0x3000 unit | - ALL . 1
address modes settings

When viewed from the motor side, the motor rotates in the positive direction.

When the positive direction command is given, the motor rotates in the CW direction (clockwise when viewed
from the shaft side)

1: When the forward direction command is given, the motor rotates in the CCW direction (counterclockwise
when viewed from the shaft side)

When the direction of rotation changes, the shape of the servo drive output pulse and the positive or negative

monitoring parameters will not change

Factory set value

positive CW direction effective -
0 direction
negative CCW direction | - effective
direction
positive CCW direction | effective -
direction
[11] 5 . -
negative CW direction - effective
direction
. Effective Power on
name Control mode setting . data range 0~7
method again
Modbus . Related factory
0x3002 unit | - ALL : 0
address modes settings
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Set the control mode to be used.

When setting the composite modes of 3, 4, 5, and 7, it is necessary to set one DI terminal function as (C-
MODE);According to the control mode switching input, control modes 1 and 2 can be switched.

When C-MODE (10 invalid) is open circuit: select the first mode;

When C-MODE (IO invalid) is short circuited: select the second mode;

The logic setting of the C-MODE input mentioned above is normally open.When set to normally closed, switch

between open/short circuit.

Special Instructions for Mode 7:

Mainly used for the slow wire cutting process of spark machines, it actually switches between speed and torque
modes. Unlike normal switching, it is used through another DI (FWD). This mode can choose whether to set
the speed limit to O or set the speed to 0 in speed mode. The analog port settings for speed and torque mode are
also different from those for conventional ports.The main application instructions are as follows:

1. Silk transportation stage:

2. Running in torque mode, during which the motor shaft is locked, the FWD signal (a physical DI signal) is
0, and the maximum output torque is the torque value corresponding to the analog quantity;The analog input
also comes from the analog port 1 (default is analog port 2), which detects the FWD forward signal. If the
signal is 0, the speed limit value in torque mode is 0, and the motor is locked, but the torque output torque is
the torque corresponding to the analog signal,

3. 2. Silk reduction stage

4. Running in torque mode, check whether the FWD signal is valid. If it is valid, the speed limit value
comes from the parameter speed limit (other limit sources are invalid) 12RPM;

5. 3. Thread stage

6. Running in speed mode, the analog value comes from analog port 1. During operation, a sensor will
detect whether the threading is normal. The threading port will be manually blocked, and the system will
detect the sensor signal. If it is found that the threading is not successful, it will give forward and reverse
analog voltage, causing the load shaft to run back and forth until threading is successful;When switching to
analog speed mode, check whether the FWD signal is valid. If it is valid, output the speed command value
corresponding to the analog signal. When the FWD signal is invalid, it does not respond to the analog speed

value and the input is locked to 0.
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0 position -
1 speed -
2 torque -
3%l position speed
4x1 position torque
5%l speed torque
6 Manufacturer's
use
%1 Special motion mode (switching
between speed and torque modes)
. . . Effective
Real time automatic | Effective | .
name . . immediatel | data range 0~6
adjustment of settings method
y
Modbus : Related factory
0x3004 unit - ALL . 1
address modes settings
Set the action mode for real-time automatic adjustment.Please refer to the instructions for "Real time automatic
gain adjustment" in the servo adjustment section for use.
0 invalid The real-time automatic adjustment function is invalid.
(11 Standard response|/A model that values stability.No offset load friction compensation is performed|
mode and no gain switching is used.
5 Positioning Emphasize the mode of positioning.Used for screw driven equipment witl
response mode horizontal axis unbiased load and low friction.
3 Vertical axis|{In positioning mode, compensating for the offset load of the vertical axis i
response mode convenient for suppressing positioning and setting delays.
Friction . . - . e e
. In vertical axis mode, it is used for belt drive shafts with high friction, etc., t
4 compensation L . .
shorten the positioning and setting time.
response mode
5 Load characteristic|Do not change the basic gain setting and friction compensation setting, only infe
measurement the load characteristics.Used in conjunction with the upper computer.
Suitable for gain| o o ) o
6 d Suitable for use when adjusting the rigidity setting after the gain is completed.
mode
Real time automatic . )
) . Effective | Effective
name adjustment of mechanical . . data range 0~31
o . method immediately
rigidity settings
Modbus | 0x3006 unit | - Related ALL factory 13
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- address modes settings

Set the responsiveness when real-time automatic adjustment is effective.

Mechanical
rigidity

Serva .
Low #— rigidity —» High

Low — —® High

R PR P | S 30+ 31

Low <#-Responsiveness e High

LLLI Note:

As the set value increases, the speed responsiveness increases and the servo rigidity also improves, but it
becomes more prone to vibration.Please change the set value from low to high while confirming the action.

2. Because the control gain is updated when it stops, if the motor does not stop and the gain is extremely low
or continuous input of commands in the same direction, changing Pr0.03 "Real time automatic adjustment of
mechanical rigidity setting" will result in a situation where the change cannot be reflected.In this case, there
may be abnormal noise or vibration based on the rigidity setting reflected after stopping.Please temporarily

stop the motor when the rigidity changes, confirm that the rigidity setting has been accurately reflected, and

then proceed to the next action.

. . Effective | Effective
name Inertia ratio . . data range 0~20000
method immediately
Modbus : Related factory
0x3008 unit | % ALL : 250
address modes settings

Set the first inertia ratio.
Set the ratio of the load inertia to the rotor inertia of the motor.
Pr0.04=(load inertia/rotor inertia) x 100 "%"

When the real-time automatic adjustment is effective, the inertia ratio is estimated in real-time and saved in

EEPROM approximately every 30 minutes.

LLLZ Note:

The setting unit for Pr1.01 and Pr1.06 is (Hz) when the inertia ratio is set correctly. When the inertia ratio of

Pr0.04 is larger than the actual value, the setting unit of the speed loop gain will increase. When the inertia

ratio of Pr0.04 is smaller than the actual value, the setting unit of the speed loop gain will decrease.

Instruction pulse input | Effective Power on
name ) . data range 0~2
selection method again
Modbus . Related factory
0x300A unit | - ALL . 0
address modes settings
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Q 6-DP does not support differential input, simply select 0
Optocoupler input
Cp . di pt t fl opcl
orresponding to two types of lon
~OTesponding P & PULSI
line drive/open collector Refer to the
. . . .. | PULS2
0 Long line drive (maximum allowable | hardware wiring OPCH
input frequency: 500kpps diagram
p quency .pp ) g SIGN1
Open collector (maximum allowable
. SIGN2
input frequency: 200kpps)
. . . . PULSHI
Long line drive dedicated input Refer to the
. . . PULSH?2
1 Long term drive (maximum allowed | hardware wiring
e Mpps) di SIGNH1
input frequency: s iagram
p quency pp g SIGNH2
OPCl1
. PULSI1
Optocoupler input Refer to the
. . PULS2
2 Open collector (maximum allowable | hardware wiring OPCH
input frequency: 200kpps diagram
put frequency pps) g SIGN1
SIGN2
Command pulse Effective Power on 0~
name . o . . data range
Rotation direction setting method again 1
Modbus . Related factory
0x300C unit - P . 0
address modes settings
Command pulse input mode | Effective Power on 0~
name . . data range
setting method again 3
Modbus . Related factory
0x300E unit - P . 1
address modes settings
The combination table of Pr0.06 "Command Pulse Rotation Direction Setting" and Pr0.07 "Command Pulse
Input Mode Setting" is shown in the following figure.
Pulse counting is performed at the edge of the arrow in the table.
Input form of command pulse
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PULSHI1. 2

When

AB | 16Mpps 0.0625 | 0.0625 | 0.0625

0.0625

90 °
difference i ou a4t
2—phase Phw PhaseA_ri:‘_i:'_|_
PULS 1 BN
0or2 pulse [N | e T | e WL T
(Phase thotl tlotl
A+Ph Bis 90°earlier than A Bis 90° later than A
ase
B)
Square
pulse train !.i.,:\:,—l_,—\_
(1] + PULS X t2 t2
Negative | SIGN _,:»\:,_l_r'
direction t2 t2
pulse train
pulse train | | | | | _I |:| l_l I_
3 i PULS t4 t5 I Ttd+5 |
| l—< ,| «r 9 4—>|
symbol SIGN | = ' “H” ' . L
t6 t6 t6 t6
90 °
difference 1t tl o tl
2-phase L e I B o T
PULS 11 1
Oor2 pulse SIGN Phase B Ir_'l |:| I | Phase B I:JI l-_»: I |
(Phase tl o tl tl tl
A+Ph Bis 90° later than A Bis 90°earlier than A
ase
B)
Square
pulse trai L e
(1] + PULS t2 t2 I
Negative | SIGN I:\‘:'_\_I_\_
direction t2 t2
pulse train
1se train mm
. I_’: PULS t4 15 t4 15
SIGN L L7 L= w1 L
symbol t6 6 16 t6
The instruction pulse input signal allows for the maximum input frequency and minimum necessary time width

0.0625 | 0.0625

250




STEP.

Q6-DP DC Servo System Manual (User's Guide)

SIGNHI. 2 phase input,
after 4
harmonics
Except for
AB  phase | 4Mpps 0.25 0.125 | 0.125 | 0.125 0.125 0.125
input
line driver
. 500kpps | 2 1 1 1 1 0.5
interface
PULSHI. 2
open
SIGNH1. 2
collector 200kpps | 5 2.5 2.5 2.5 2.5 2.5
interface
Please control the start and end time of the instruction pulse input signal to be below 0.1 p s.
When the parameter Pr0.07=0 or 2, if the parameter Pr0.08=10000, the 2-phase pulse will rotate once when
2500 pulses are input respectively.
When parameter Pr0.07=1 or 3, if parameter Pr0.08=10000, because only one of PULS and SIGN is a pulse, it
will run once by inputting 10000 pulses.

The motor rotates once per
revolution Effective | Power
name . . . data range 0~16777216
The number of instruction | method | on again
pulses
Modbus . Related factory
0x3010 | unit | pluse P . 10000
address modes settings

Set the command pulse for each rotation of the motor.

When this setting value is 0, Pr0.09 "first instruction multiplier numerator" and Pr0.10 "instruction multiplier

denominator" are valid.

The first instruction
component Effective | Power on
name ) ) data range 0~230
Frequency doubling | method again
molecule
Modbus . Related factory
0x3012 unit - P . 0
address modes settings

The molecule that sets the instruction pulse input for frequency division processing, namely the electronic gear

ratio molecule.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

Instruction multiplier | Effective | Power on
name ] ) data range 1~230
denominator method again
Modbus . Related factory
0x3014 unit - P . 10000
address modes settings
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Set the denominator of the instruction pulse input multiplication processing, which is the denominator of the

electronic gear ratio.

Pr0.08 is valid when the number of command pulses per revolution of the motor is 0.

The relationship between Pr0.08, Pr0.09, and Pr0.10 during position control

Pr0.08 Pr0.09 Pr0.10 Instruction division frequency processing
Command
Pulse Input Encoder Resalution | DoSition Command

R [ ——
Pr0.08 Setting Value

1~8388608 . . )
(No impact) (No impact) Unrelated to the settings of Pr0.09 and 0.10, the
above figure is processed based on the set value of
Pr0.08.
gs:?m:gﬂt Encoder Resolution Position Command
_— - | —
Pr0.10 Setting Value
0 1~1073741824
When both Pr0.08 and Pr0.09 are 0, perform the
above graph processing based on the set value of
Pr0.10.
0
Command .
Pulse Input Pr0.09 Setting Value Position Command
—_— 0 " | —

Pri.10 Setting Value

1~1073741824 1~1073741824 )
When Pr0.08 is 0 and Pr0.09 # 0, perform the above

graph processing based on the set values of Pr0.09
and 0.10.

@
Note:

Although the values of the denominator and numerator can be set to any value, their action cannot be guaranteed
when extreme division or multiplication ratios are set.Please select a frequency division/multiplication ratio range
between 1/1000 and 8000 times.

The motor outputs the

Effective | Power on
name number of pulses per i data range 1~2097152
. method again
revolution

Modbus . Related factory
0x3016 unit P/r ALL . 2500
address modes settings

Set the pulse output resolution based on the number of output pulses for each rotation of OA and OB.

Effective | Effective

name First torque limit . ) data range 0~500
method immediately
Modbus . Related factory
0x301A | unit % ALL . 350
address modes settings
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Set the first limit value for the output torque of the motor.

Setting for excessive | Effective | Effective
name o o ] ) data range 1~1073741824
positional deviation method | immediately
Modbus .| Instruction | Related factory
0x301C | unit . P . 100000
address unit modes settings

Set the position deviation range to be too large through the instruction unit (at the factory).

Change the setting unit to encoder unit through Pr5.20 (position setting unit selection).In this case, please set
the position control to the number of encoder feedback pulses.

When this parameter is 0, Err24.0 (position deviation protection) is invalid.

Notice: For instructions on "instruction unit" and "encoder unit", please refer to parameter "Pr5.20". This

position deviation compares the filtered position instruction with the actual position feedback deviation.

This parameter is valid for position control in the upper computer software.

. Effective | Power on
name Absolute encoder setting . data range 0~4
method again
Modbus . Related factory
0x301E unit - ALL . 1
address modes settings

Set the usage method for absolute encoders.

0 Used as an absolute encoder

[11] Used as an incremental encoder
2 Used as an absolute encoder, but can ignore multi turn count overflow
3 Manufacturer's use (do not set)

When the motor operates in multiple stages, it is used in absolute position mode, with

positive, negative, and shortest paths

Pr0.15=1 is used as an incremental encoder (the following protection functions are detected as invalid: Er40.0
absolute system shutdown protection;Er41.0 absolute counter overflow protection;Er45.0 Absolute Multi Loop
Counter Protection

Pr0.15=When the motor is running in multiple stages, it is used in absolute position mode, positive, negative,

and shortest path;For detailed instructions, please refer to the "Multi level Control Mode"

) o Effective | Effective data
name First torque limit . ) 0~500
method | immediately | range
EtherCAT . Related factory
- unit % ALL . 350
address modes settings
Set the first limit value for the output torque of the motor.
Setting for excessive | Effective | Effective data
name . o . . 1~1073741824
positional deviation method | immediately | range
EtherCAT | - unit | Instruction | Related | P factory | 100000
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- address unit modes settings

Set the position deviation range to be too large through the instruction unit (at the factory).

Change the setting unit to encoder unit through Pr5.20 (position setting unit selection).In this case, please set
the position control to the number of encoder feedback pulses.

When this parameter is 0, Err24.0 (position deviation protection) is invalid.

Notice: For instructions on "instruction unit" and "encoder unit", please refer to parameter "Pr5.20". This

position deviation compares the filtered position instruction with the actual position feedback deviation.

) Effective | Power on | data
name Absolute encoder setting . 0~4
method | again range
EtherCAT . Related factory
- unit - ALL . 1
address modes settings

Set the usage method for absolute encoders.

0 Used as an absolute encoder

[11] Used as an incremental encoder

2 Used as an absolute encoder, but can ignore multi turn count overflow

3 Manufacturer's use (do not set)

4 When the motor operates in multiple stages, it is used in absolute position mode,
with positive, negative, and shortest paths

Pr0.15=4, For special use during motor multi-stage operation, EtherCAT bus servo does not support multi-

stage operation. Please do not set this parameter to 4.

Effective | Power on | data
name Manufacturer's use . 0~3
method | again range
EtherCAT . Related factory
- unit - ALL . 3
address modes settings

Do not set

Effective | Power on | data
name Manufacturer's use . 0~4
method | again range
EtherCAT : Related factory
- unit - ALL . 0
address modes settings

Do not set

Effective | Power on | data

name Manufacturer's use . 0~2
method | again range
EtherCAT . Related factory
- unit - ALL . 0
address modes settings

Do not set
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10.2 Pr01 group parameters

o ) Effective | Effective data
name Position 1 loop gain . . 0~30000
method | immediately | range
EtherCAT : Related factory
- unit 0.1/s P . 480
address modes settings

Determine the responsiveness of the position control system.
Increasing the position loop gain can shorten the positioning time.However, please note that setting too high a

value can cause vibration.

) Effective | Effective data
name Ist speed loop gain . . 1~32767
method | immediately | range
EtherCAT . Related factory
- unit 0.1Hz ALL ; 270
address modes settings

Determine the responsiveness of the speed loop.
In order to improve the position loop gain and enhance the overall responsiveness of the servo system, it is
necessary to increase the speed loop gain value.However, please note

Setting the value too high can cause vibration.

Note: When the inertia ratio of Pr0.04 is set correctly, the setting unit of Pr1.01 is Hz.

Integration time constant of | Effective | Effective data
name . ) 1~10000
the first speed loop method | immediately | range
EtherCAT : Related factory
- unit 0.1ms ALL . 210
address modes settings

Set the integration time constant for the speed loop.ms
The smaller the set value, the faster the deviation approaches zero when stopping.
If set to "10000", there will be no integration effect.

) ) Effective |Effective data
name First speed detection filter ) ) 0~2500
method | immediately | range
EtherCAT : Related factory
- unit 0.01ms ALL . 10
address modes settings

The time constant of the speed feedback low-pass filter (LPF) can be set.
The larger the set value, the larger the time constant. Although it can reduce motor noise, the responsiveness

will also decrease.

Effective |Effective data
name The first torque filter . . 0~2500
method | immediately | range
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EtherCAT . Related factory
- unit 0.01ms ALL . 40
address modes settings
Set the time constant of the delay filter that has been added to the torque command section.
Can suppress vibrations caused by torsional resonance.
. . Effective | Effective data
name 2nd position loop gain . . 0~30000
method | immediately | range
EtherCAT . Related factory
- unit 0.1/s P . 480
address modes settings

Determine the responsiveness of the position control system.

Increasing the position loop gain can shorten the positioning time.However, please note that setting too high a

value can cause vibration.

) Effective | Effective data
name Second speed loop gain . . 1~32767
method | immediately | range
EtherCAT : Related factory
- unit 0.1Hz ALL . 270
address modes settings

Determine the responsiveness of the speed loop.

Setting the value too high can cause vibration.
Note: When the inertia ratio of Pr0.04 is set correctly, the setting unit of Pr1.01 is Hz.

necessary to increase the speed loop gain value.However, please note

In order to improve the position loop gain and enhance the overall responsiveness of the servo system, it is

Integration time constant of | Effective | Effective data
name . . 1~10000
the second speed loop method | immediately | range
EtherCAT . Related factory
- unit 0.1ms ALL . 210
address modes settings
Set the integration time constant for the speed loop.
The smaller the set value, the faster the deviation approaches zero when stopping.
If set to "10000", there will be no integration effect.
. Effective |Effective data
name Second speed detection filter ] ) 0~2500
method | immediately | range
EtherCAT . Related factory
- unit 0.01ms ALL . 10
address modes settings

The time constant of the speed feedback low-pass filter (LPF) can be set.

If the set value is large, the time constant will also be large. Although it can reduce motor noise, the

responsiveness will also decrease.

Time constant of the second

torque filter

Effective
method

Effective

immediately

data

range

0~2500
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EtherCAT . Related factory
- unit 0.01ms ALL . 40
address modes settings

Set the time constant of the delay filter that has been added to the torque command section.

Can suppress vibrations caused by torsional resonance.

. Effective | Effective data
name Speed feedforward gain i . 0~4000
method | immediately | range
EtherCAT . Related factory
- unit 0.1% P/F ; 1000
address modes settings

The value obtained by multiplying the ratio of the calculated speed command in the internal position command

with this parameter is added to the speed command from the position control processing.

Effective | Effective data
name Speed feedforward filter ] ) 0~6400
method | immediately | range
EtherCAT . Related factory
- unit 0.01ms P . 0
address modes settings

Set the time constant of the first-order delay filter related to the speed feedforward input.
Example of using speed feedforward
When the speed feedforward filter is set to 50 (0.5 ms), gradually increase the speed feedforward gain to
activate the speed feedforward.must
The position deviation during the action in the speed state decreases according to the value of the speed
feedforward gain as shown in the following formula.
Position deviation [command unit]
= Command speed [command/s] / Position loop gain [1/s] * (100
— Speed feedforward gain[%]/100

) Effective | Effective data
name Torque feedforward gain . . 0~2000
method | immediately | range
EtherCAT . Related factory
- unit 0.1% P/S . 1000
address modes settings

The ratio of the calculated speed command in the internal position command to this parameter is added to the
speed command from the speed control processing.

By increasing the torque feedforward gain, the position deviation can approach 0 during certain acceleration
and deceleration. Therefore, under ideal conditions where the external torque does not move, when driving in

the trapezoidal speed model, the position deviation can be made close to 0 throughout the entire action interval.

Effective |Effective data
name Torque feedforward filter ] ) 0~6400
method |immediately |range
EtherCAT : Related factory
- unit 0.01ms P/S . 100
address modes settings
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Due to the involvement of torque feedforward input, a time constant for the delay filter needs to be set once.
When the torque feedforward filter is set to 50 (0.5ms), gradually increase the speed feedforward gain to
activate the torque feedforward.

<Example of using torque feedforward>

The use of torque feedforward requires the correct setting of inertia ratio.

By gradually increasing the torque feedforward gain while setting the torque feedforward filter to around 50
(0.5ms), the torque feedforward becomes effective.

By increasing the torque feedforward gain, the position deviation can approach 0 during certain acceleration
and deceleration. Therefore, under ideal conditions where the external disturbance torque does not act, when
driving under the trapezoidal speed model, the position deviation can be made close to 0 throughout the entire
action interval.

Note:

In fact, there will definitely be external interference torque, so the position deviation cannot be zero.

In addition, like speed feedforward, although the larger the constant of the torque feedforward filter, the smaller

the action sound, the greater the positional deviation of the acceleration change point.

. ) Effective | Effective data
name 2nd gain setting . . 0~1
method | immediately | range
EtherCAT : Related factory
- unit - ALL . 1
address modes settings

Use the gain switching function to set the optimal adjustment.

According to the first fixed and gain switching input (GAIN), switch the speed loop action
to PI action/P action.

GAIN input optocoupler OFF — PI action

GAIN input optocoupler ON — P action

*

When the logic setting of the above GAIN input is normally open.When set to
normally closed, OFF/ON is the opposite.

The gain switching between the first gain (Pr1.00~Pr1.04) and the second gain

[11]
(Pr1.05~Pr1.09) is effective.

Related page: For the switching conditions between the first fixed gain and the second gain, please refer to the

adjustment section "Gain Switching Function".
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Position control switching | Effective | Effective data
name ) ) 0~10
mode method immediately | range
EtherCAT 3115h- . Related factory
unit | - P . 0
address 00h modes settings
Set the triggering conditions for gain switching during position control.
Fixed to the| . .
0 . Fixed to the first gain (Pr1.00~Pr1.04)
first gain
Fixed to the| . .
1 . Fixed to the second gain (Pr1.05~Pr1.09).
second gain
¢  When the absolute value of the torque command exceeds
(level+hysteresis) [%] in the previous first gain, it transitions to the second
3 Large torque| gain.
command ¢ When the absolute value of the torque command in the previous
second gain is less than (level hysteresis) [%] during the delay time, it
returns to the first gain.
» Effective during position control.
*  When the absolute value of the speed command exceeds
) (level+hysteresis) [r/min] in the previous first gain, it transitions to
High  speed .
5 the second gain.
command . o
* In the previous second gain, if the absolute value of the speed
command is less than (level hysteresis) [r/min] and continues during
the delay time, it returns to the first gain.
* Effective during position control.
*  When the absolute value of the position deviation exceeds
(level+hysteresis) [pulse] in the previous first gain, it transitions to the
Large second gain.
6 positional * In the previous second gain, if the absolute value of the position
deviation deviation is less than (level delay) [pulse] and persists during the delay
time, it returns to the first gain.
The unit of level and delay [pulse] is set using the encoder resolution during
position control.
* Effective during position control.
There is a ¢ If'the position instruction is not 0 in the previous first gain, it will
7 location be transferred to the second gain.
command ¢ In the previous second gain, if the state of the position instruction
being 0 persists during the delay time, it returns to the first gain.
Positioning ¢ Effective during position control.
8 not yet ¢ If'the positioning is not completed in the previous first gain,
completed transfer to the second gain.
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¢ When the positioning completion state persists during the delay

time in the previous second gain, it returns to the first gain.

¢ Effective during position control.

*  When the absolute value of the actual speed exceeds
(level+hysteresis) [r/min] in the previous first gain, it transitions to the
Actual speed .
9 Lo second gain.
is high ) o

¢ In the previous second gain, if the absolute value of the actual
speed is less than (level hysteresis) [r/min] during the delay time, it returns

to the first gain.

¢ Effective during position control.

Positi ¢ If the position instruction is not 0 in the previous first gain, it will
osition
be transferred to the second gain.
10 command+ ] ) S )
¢ In the previous second gain, when the state of position instruction
actual speed ) ] ] ]
being 0 persists during the delay time and the absolute value of the actual

speed is less than (level hysteresis) [r/min], it returns to the first gain.

Delay time for switching | Effective | Effective data

name o . . 0~10000
position control method | immediately | range

EtherCAT . Related factory L
- unit | 0.lms P . accessibility

address modes settings

When controlling the position, if Pr1.15 (position control switching mode) is 3, 5~10, when switching from the

second gain to the first gain, set the time from triggering detection to actual gain switching.

Position control switching | Effective | Effective data
name . . 0~20000
level method | immediately | range
EtherCAT . Related factory
- unit - P . 0
address modes settings

When controlling the position, if Prl.15 (position control switching mode) is set to 3, 5, 6, 9, or 10, set the
trigger judgment level.
The unit varies depending on the switching mode settings.

Attention: Please set the level > hysteresis.

Delay during position control | Effective | Effective data
name T ) ) 0~20000
switching method | immediately | range
EtherCAT . Related factory
- unit - P . 0
address modes settings

When controlling the position, if Prl.15 (position control switching mode) is set to 3, 5, 6, 9, or 10, set the
delay for triggering the judgment.

The unit varies depending on the switching mode settings.

Note:
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When the level is less than hysteresis, reset hysteresis=level internally.

o ) o Effective | Effective data
name Position gain switching time . . 0~10000
method | immediately | range
EtherCAT . Related factory
- unit 0.1ms P . 10
address modes settings

When controlling the position, if the difference between Pr1.00 (first position loop gain) and Pr1.05 (second
position loop gain) is large, the rapid increase in position loop gain can be suppressed.

When the position loop gain increases, the time gain changes after the set value.

Regarding the Switching Time of Position Gain

During position control, in order to mitigate torque fluctuations and vibrations caused by rapid changes in
position loop gain during gain switching, Pr1.19 "Position Gain Switching Time" is set to increase the position
loop gain, which can slow down gain changes during switching and reduce vibrations.

Note:

When switching due to a decrease in position loop gain, it is not related to the setting of this parameter and
should be switched immediately.

For example, in the case where the first (Pr1.00) is greater than the second (Pr1.05)

$2(Prl.05) —————— —
i i fr BI85
£ Vet
551 (Pr1. 00) , {éﬁl j{g [ms] |
I ' ’
| |
| |
G EI 2 <
| |
| |

. Effective | Effective data
name Pdff control gain ] ) 100~1500
method | immediately | range
EtherCAT : Related factory
- unit 0.1% ALL ; 1000
address modes settings

Set the pdff gain percentage.
Introducing differential feedforward control to solve the problem of poor DC stiffness in PI control, and

appropriately setting the PDFF gain is beneficial for suppressing overshoot.

. . Effective | Effective data
name External deduction gain ] ) 0~1500
method | immediately | range
EtherCAT . Related factory
- unit 0.1% ALL . 0
address modes settings

Pseudo differential feedback control gain, default 0%.
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10.3 Pr02 group parameters

Adaptive filter mode | Effective | Effective
name ] ] ) data range | 0~6
setting method immediately
EtherCAT . Related factory
- unit - P/S ) 1
address modes settings

Set the resonance frequency estimated by the adaptive filter and the estimated action.

The associated parameters of the third and fourth filters

measurement mode

0 Adaptive Filter: Invalid . .
remain at their current values
. One adaptive filter is effective, and the associated
Adaptive  filter: 1 .
[11 i parameters of the third notch filter are updated based on the
effective .
adaptation result
. Two adaptive filters are effective, and the associated
Adaptive  filters: 2 .
2 . parameters of the third and fourth notch filters are updated
effective .
based on the adaptation results
Measure the resonance frequency, and the measurement
3 Resonance  frequency | results can be confirmed by the upper computer.

The associated parameters of the third and fourth notch

filters remain at their current values

4 Adaptation result | The associated parameters of the third and fourth notch
clearance filters are invalid, and the adaptation results are cleared
Manufacturer's use Do not set
6 Manufacturer's use Do not set
) Effective | Effective data
name First notch frequency . . 50~5000
method | immediately | range
EtherCAT . Related factory
- unit Hz ALL . 5000
address modes settings
Set the center frequency of the first notch filter.
Note: When the set value is 5000, the function of the notch filter is invalid.
Selection of the first | Effective | Effective data
name ) ) . 0~20
notch width method | immediately | range
EtherCAT . Related factory
- unit - ALL . 2
address modes settings

Set the frequency width of the first notch filter.

Note: The larger the set value, the wider the notch width.Generally, please use the factory settings.
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Selection of the first notch | Effective | Effective data
name . . 0~99
depth method | immediately | range
EtherCAT . Related factory
- unit - ALL . 0
address modes settings
Set the frequency depth of the first notch filter.
Note: The larger the set value, the shallower the notch depth.The phase delay decreases.
Effective | Effective data
name Second notch frequency . . 50~5000
method | immediately | range
EtherCAT . Related factory
- unit Hz ALL . 5000
address modes settings
Set the center frequency of the second notch filter.
Note: When the set value is 5000, the function of the notch filter is invalid.
Selection of the second | Effective | Effective data
name . . . 0~20
notch width method | immediately | range
EtherCAT . Related factory
- unit - ALL ) 2
address modes settings

Set the frequency width of the second notch filter.

Note: The larger the set value, the wider the notch width.Generally, please use the factory settings.

Selection of the second | Effective | Effective data
name . . 0~99
notch depth method | immediately | range
EtherCAT . Related factory
- unit - ALL . 0
address modes settings
Set the frequency depth of the second notch filter.
Note: The larger the set value, the shallower the notch depth.The phase delay decreases.
Effective | Effective data
name 3rd notch frequency . . 50~5000
method | immediately | range
EtherCAT : Related factory
- unit Hz ALL . 5000
address modes settings
Automatically set the first resonant frequency inferred by the adaptive filter.
Attention: If the resonance point cannot be found, please set it to 5000.
Selection of the third notch | Effective | Effective data
name . . . 0~20
width method | immediately | range
EtherCAT . Related factory
- unit - ALL ) 2
address modes settings

Set the frequency width of the third notch filter.
Note: The larger the set value, the wider the notch width.Generally, please use the factory settings.
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When using the adaptive filter function, the parameter values are automatically set.

Selection of the third notch | Effective | Effective
name ) ] ) data range 0~99
width method | immediately
Modbus . Related .
0x3212 unit | - ALL factory settings | 0
address modes

Set the frequency depth of the third notch filter.
Note: The larger the set value, the shallower the notch depth.The phase delay decreases.

When using the adaptive filter function, the parameter values are automatically set.

Effective | Effective data
name 4th notch frequency . . 50~5000
method | immediately range
EtherCAT . Related factory
- unit Hz ALL . 5000
address modes settings
Automatically set the second resonant frequency inferred by the adaptive filter.
Attention: If the resonance point cannot be found, please set it to 5000.
Selection of 4th notch | Effective | Effective
name ) . . data range 0~20
width method | immediately
Modbus : Related .
0x3216 unit | - ALL factory settings | 2
address modes

Set the frequency width of the fourth notch filter.

Note: The larger the set value, the wider the notch width.Generally, please use the factory settings.

When using the adaptive filter function, the parameter values are automatically set.

Selection of the fourth | Effective | Effective
name ] ) data range 0~99
notch depth method | immediately
Modbus . Related .
0x3218 unit | - ALL factory settings | 0
address modes
Set the frequency depth of the fourth notch filter.
Note: The larger the set value, the shallower the notch depth.The phase delay decreases.
When using the adaptive filter function, the parameter values are automatically set.
o Effectiv | Effective
Vibration control filter
name ) ] e data range 0~6
Switch Selection
method |y
Modbu
. Related factory
S 0x321A | unit | - . 0
modes settings
address

Set the switching method for the 4-channel filters in vibration control.

When the set value is 0: use the 1st and 2nd damping filters
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When the setting value is 1-2: switch through external inputs (VS-SEL1, VS-SEL2)

0 - -
- OFF
: - ON
OFF OFF
OFF ON
: ON OFF
ON ON

When the setting value is 3: switch according to the instruction direction

positive (0] 0)

direction

negative o 0)

direction

When the setting value is between 4 and 6: switch between effective/ineffective control mode through 2 degrees
of freedom

Position control (2 degrees of freedom control ineffective)

4 - (0] o o
5.6

Position control (2 degrees of freedom control effective)

Same as the set value of 0, the 1st and 2nd dampers are effective

OFF o
ON (0]

positive direction o

negative direction (0]

Attention: The switching of vibration control is executed every 0.1ms during the positioning completion output

when the instruction pulse transitions from 0 state to non-zero instruction.

When the damping frequency is low, if the positioning completion range is large, there will be accumulated
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speed may run higher than the current command speed.

pulse residue after performing damping, and the switch will quickly return to the original position, so the motor

The first damping | Effective | Effective
name ] ) data range 0~3000
frequency method | immediately
Modbus . Related factory
0x321C unit | 0.1Hz P . 0
address modes settings
Set the first frequency of vibration control for mechanical end shaking, calibrated in units of 0.1Hz.
The effective frequency range is 0.1~300Hz.
Please refer to [End Vibration Suppression] when using.
The first damping | Effective | Effective
name . . . data range 1~999
coefficient method | immediately
Modbus . Related factory
0x321E unit | 0.001 P . 30
address modes settings

Set the damping coefficient of the first damping control for mechanical end shaking, calibrated at 0.001.

The effective range of damping coefficient is 0.001~0.999, and the larger the damping ratio, the stronger the

effect.

Please refer to [End Vibration Suppression] when using.

Second damping | Effective | Effective
name ] ) data range 0~3000
frequency method | immediately
Modbus . Related factory
0x3220 unit | 0.1Hz P . 0
address modes settings

Set the second frequency of vibration control for mechanical end shaking, calibrated in units of 0.1Hz.

The effective frequency range is 0.1~300Hz.

Please refer to [End Vibration Suppression] when using.

. . Effective | Effective
name 2nd damping coefficient . . data range 1~999
method | immediately
Modbus . Related factory
0x3222 unit | 0.001 P . 30
address modes settings

Set the damping coefficient of the second damping control for mechanical end shaking, calibrated at 0.001.

The effective range of damping coefficient is 0.001~0.999, and the larger the damping ratio, the stronger the

effect.

Please refer to [End Vibration Suppression] when using.

. . Effective | Effective
name The third damping frequency . . data range 0~3000
method | immediately
Modbus . Related factory
0x3224 unit | 0.1Hz P : 0
address modes settings
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Set the third frequency of vibration control for mechanical end shaking, calibrated in units of 0.1Hz.
The effective frequency range is 0.1~300Hz.

Please refer to [End Vibration Suppression] when using.

i . Effective | Effective
name 3rd damping coefficient . . data range 1~999
method | immediately
Modbus : Related factory
0x3226 unit | 0.001 P . 30
address modes settings

Set the damping coefficient of the third damping control for mechanical end shaking, calibrated at 0.001.

The effective range of damping coefficient is 0.001~0.999, and the larger the damping ratio, the stronger the

effect.

Please refer to [End Vibration Suppression] when using.

. Effective | Effective
name 4th damping frequency . . data range 0~3000
method | immediately
Modbus : Related factory
0x3228 unit | 0.1Hz P : 0
address modes settings

Set the fourth frequency of vibration control for mechanical end shaking, calibrated in units of 0.1Hz.

The effective frequency range is 0.1~300Hz.

Please refer to [End Vibration Suppression] when using.

) ) Effective | Effective
name 4th damping coefficient . . data range 1~999
method | immediately
Modbus . Related factory
0x322A | unit | 0.001 P . 30
address modes settings

Set the damping coefficient of the fourth damping control for mechanical end shaking, calibrated at 0.001.
The effective range of damping coefficient is 0.001~0.999, and the larger the damping ratio, the stronger the

effect.

Please refer to [End Vibration Suppression] when using.

. . Effective | Effective
name Instruction smoothing filter . . data range 0~10000
method immediately
Modbus . Related factory
0x322C unit | 0.1ms P/S/F ) 92
address modes settings

During position control

Set the time constant of the first-order delay filter corresponding to the position instruction.

1. The actual filter constant for (set value x 0.1ms) has a maximum absolute error of 0.4ms if it is less than

100ms, and a maximum relative error of 0.2% if it exceeds 20ms.
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2. The switching of Pr2.22 "instruction smoothing filter" is performed when the instruction pulse transitions
from O state to a state other than 0 at regular intervals (0.1 ms) during the positioning completion output.

If the filtering time constant is small and the positioning completion range is large, there will be accumulated
pulse residues in the filter at the above time (the difference between the position command before filtering
and the position command after filtering, and the area is calculated by time integration). After switching, it
will quickly return to its original position, so the motor will operate at a higher speed than the previous
command. Please note.

3. Change Pr2.22 "Instruction Smoothing Filter" until it is suitable for situations where internal calculations
may experience delays. During this period, there is a possibility that the change will be retained when the
switching time reaches * 2.

When in the 2-degree-of-freedom control mode (Pr6.47 bit0=1), Pr2.22 is the time constant of the 2-degree-of-

freedom instruction response filter. The maximum value is limited to 2000 (=200.0 ms)

. Effective | Effective
name Instruction FIR filter ] ) data range 0~10000
method immediately
Modbus : Related factory
0x322E unit | 0.1ms P . 10
address modes settings

During position control

Set the FIR filter time constant for the corresponding instruction.

During speed control

When in 2-degree-of-freedom control mode (P6.47 bit0=1), set the corresponding FIR filter time constant.

Set the arrival time of V¢ according to the square wave command corresponding to the target speed Vc, as

shown in the following figure.
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Speed (r/min)

Position Command

befaore filtering

Position command

afterfiltering

Filter switching &
waiting time =2

Command FIR Filter
setting Time (ms)
(Pr2.23%0.1 ms) =*

- T o If | ]
* * "' > Time

time of * 2 during this period.

is 0.2 ms, and if it exceeds 10 ms, the maximum relative error is 1.6%.

For the actual moving average time (set value x 0.1 ms), if it is less than 10 ms, the maximum absolute error

2. Please make the Pr2.23 "Instruction FIR Filter" change after the instruction pulse has stopped, that is, after
the filter waiting for switching time.When the waiting switching time of the filter is below 10 ms, it is (set
value x 0.1 ms+0.25 ms), and when it is above 10 ms, it is (set value x 0.1 ms x 1.05).When changing Pr2.23
'Instruction FIR Filter' during instruction pulse input, the change content cannot be immediately reflected,
and the subsequent no instruction pulse state is updated after the filter waiting for switching time to continue.
3. Starting from changing Pr2.23 "Instruction FIR Filter" until it is applicable to situations where internal

calculations may experience delays, there is a possibility that the change will be retained at the switching

Effective | Effective
name Sth notch frequency . . data range 50~5000
method | immediately
Modbus : Related .
0x3230 unit | Hz ALL factory settings | 5000
address modes
Set the center frequency of the 5th notch filter.
Note: When the set value is 5000, the function of the notch filter is invalid.
Selection of the 5th notch | Effective | Effective
name . . . data range 0~20
width method | immediately
Modbus . Related .
0x3232 unit | - ALL factory settings | 2
address modes
Set the frequency width of the Sth notch filter.
Note: The larger the set value, the wider the notch width.Generally, please use the factory settings.
Selection of the 5th notch | Effective | Effective
name ] ) data range 0~99
depth method | immediately
Modbus . Related :
0x3234 unit | - ALL factory settings | 0
address modes

Set the frequency depth of the 5th notch filter.

269




STEP.

Q6-DP DC Servo System Manual (User's Guide)

Note: The larger the set value, the shallower the notch depth.The phase delay decreases.

Effective | Effective
name Manufacturer's use ] ) data range 0~1000
method | immediately
Modbus . Related .
0x3236 unit | - P factory settings | O
address modes
Do not set
Effective | Effective
name Manufacturer's use . . data range 0~1000
method | immediately
Modbus . Related .
0x3238 unit | - P factory settings | 0
address modes
Do not set
Effective | Effective
name Manufacturer's use ) . data range 0~1000
method | immediately
Modbus . Related .
0x323A unit | - P factory settings | 0
address modes
Do not set
Effective | Effective
name Manufacturer's use ] ) data range 0~1000
method | immediately
Modbus : Related .
0x323C unit | - P factory settings | 0
address modes
Do not set
10.4 Pr03 group parameters
Switching between | Effectiv .
] Effective
name internal and external | e ] ) data range 0~3
. immediately
speed settings method
Modbus . Related factory
0x3300 unit | - S . 0
address modes settings

Holding an internal speed setting function that can be easily controlled with just contact input.

Simulated Speed Command (SPR), currently does not support analog input

Internal speed setting from 1st speed to 4th speed (Pr3.04~Pr3.07)

Internal speed setting 1st to 3rd speed (Pr3.04~Pr3.06), simulated speed command (SPR)

Wi [—= O

Internal speed setting from 1st speed to 8th speed (Pr3.04~Pr3.11)
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Pr3.00 "Speed Setting Internal and External Switching" and the Relationship between Internal Command

Speed Selection 1-3 States and Speed Command Selection

OFF OFF First speed
ON OFF ) Second speed
1 no impact -
OFF ON Third speed
ON ON 4th speed
OFF OFF First speed
ON OFF Second speed
2 OFF ON no impact Third speed
Simulate  speed
ON ON
command
Same as' Pr3.00=1" OFF Ist to 4th speed
OFF OFF ON Sth speed
3 ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed
Speed command direction | Effective | Effective
name . . . . data range 0~1
Specify selection method | immediately
Modbus . Related factory
0x3302 unit | - S . 0
address modes settings

The method for specifying the positive/negative direction of the speed command.

0 + no impact positive direction
- no impact negative direction
| Symbols have no impact | OFF positive direction
Symbols have no impact | ON negative direction
Effectiv .
i . Effective 10~200
name Speed command input gain | e . . data range
immediately 0
method
Modbus m)/ | Related facto
0x3304 unit (prm) S/T . v 500
address v modes settings

Set the transformation gain from the voltage applied to the simulated speed command (SPR) to the motor

command speed.
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LLLI Note:

Analog speed input is currently not supported, and this parameter setting is invalid.

Speed command Effective | Effective
name . ] ] ) data range 0~1
Input inversion method | immediately
Modbus . Related factory
0x3306 unit | - S . 1
address modes settings
Set the polarity of the voltage applied to the simulated speed command (SPR).
LLLM Note:
Analog speed input is currently not supported, and this parameter setting is invalid.
Speed setting first speed Effective | Effective -20000~
name ) ] ) data range
~Speed setting 8th speed method | immediately 20000
Modbus | 0x3308/0xC002 . Related factory
unit | rpm S . 0
address ~0x3316/0xC010 modes settings
Set the 1st to 8th speeds of the internal command speed.
o . Effective | Effective
name Acceleration time setting . . data range 1~1000000
method | immediately
Modbus 0x3318 .| ms/ Related factory
unit S . 100
address /0xC100 krpm | modes settings
o ) Effective | Effective
name Deceleration time setting . . data range 1~1000000
method | immediately
Modbus | 0x331A/ .| ms/ Related factory
unit S . 100
address 0xC102 krpm | modes settings

be calculated using the following formula:
Acceleration time [ms]=Vc¢/1000 x Pr3.12 x 1ms
Deceleration time [ms]=Vc¢/1000 x Pr3.13 x 1ms

to Or/min is set to Pr3.13 "deceleration time setting".

Set the acceleration/deceleration time for the acceleration/deceleration processing of speed command input.
When the trapezoidal speed command has been input, set the time for the speed command to reach 1000r/min

to Pr3.12 "Acceleration Time Setting".In addition, the time for the speed command to decrease from 1000r/min

If the target value of the speed command is V¢ [r/min], the time required for acceleration and deceleration can
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Spesd command with Speed command after acceleration and

Speed {rfmin} trapezoidal input deceleration processing
.

Tima

Notice:

The acceleration and deceleration determination of the speed command, where the difference between the
selected speed command and the speed command after acceleration and deceleration is in the same direction
as the speed command after acceleration and deceleration as "acceleration" and in the negative direction as
"deceleration".

This parameter is valid during software debugging on the upper computer.

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s * 2, respectively. The display of speed

and acceleration/deceleration units can be set as needed through the upper computer debugging software.

Addition and subtraction of . )
Effective | Effective

name S characters ] ) data range 0~1000
. method | immediately
Speed setting

Modbus . Related factory
0x331C unit | ms S . 0
address modes settings

Set the S-shaped time for acceleration and deceleration processing of speed command input.

For the acceleration and deceleration times set in Pr3.12 "Acceleration Time Setting" and Pr3.13 "Deceleration
Time Setting", the time width centered around the acceleration and deceleration inflection point is set as an S-
shaped time.

This parameter is valid during speed mode debugging in the upper computer software testing mode, and is

invalid in other modes.

iz

speed (r/min) 1

Speed command after acceleration
-
-~ and deceleration processing

Target speed (V) 000X Prd. 121 ms

Please uze the seeting:
ta/2>ts, td/2=1s

i Time

Zero  speed  clamping | Effectiv | Effective
name . . . . data range 0~3
function selection ® immediately
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method
Modbus . Related factory
0x331E unit | - S/T : 0
address modes settings

Set zero speed clamping function.

0 Invalid zero speed clamp input can be ignored.

1 When the ZEROPD input signal is ON * 1, the speed command is forcibly set to 0.
When the zero speed clamp (ZEROPD) input signal is ON * 1, the speed command is forcibly

and the actual motor speed is one
2 When it is lower than Pr3.16 "zero speed clamping level", switch to position control and perfor

locking at this position.Switching positions

The basic actions outside of the setting are the same as the set value 1.

Note: Because the factory setting is logic normally closed, the function is activated by opening the terminal

(input signal is ON).Please refer to P.3-40 "Control Input".

. Effective | Effective
name Zero speed clamping level . . data range 10~20000
method | immediately
Modbus . Related factory
0x3320 unit | rpm S/T : 30
address modes settings

Set the timing for position control when switching to Pr3.15 'Zero Speed Clamping Function Selection' and

setting it to 2.

Effectiv )
) Effective
name Torque command selection | e . . data range 0~2
immediately

method

Modbus . Related factory
0x3322 unit - T . 0

address modes settings

Select the input position for torque command and speed limit value.

0 Analog input 1 *! parameter value

(AIl, resolution of 12 bits) (Pr3.21)
1 Analog input 2 Analog Input 1

(AI2, resolution of 12 bits) (All, resolution of 12 bits)
5 Analog input 1 *! parameter value

(AIl, resolution of 12 bits) (Pr3.21. Pr3.22)

Note:

Analog speed and torque input are currently not supported, and this parameter setting is invalid.
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Selection of  torque . .
L Effective | Effective
name command direction . . data range 0~1
. ) method immediately
designation
Modbus : Related factory
0x3324 unit | - T . 0
address modes settings
The method for specifying the positive/negative direction of torque command selection.
LLLI Note:
Analog speed and torque input are currently not supported, and this parameter setting is invalid.
. . Effective | Effective
name Torque command input gain . . data range | 10~100
method | immediately
Modbus . Related factory
0x3326 unit | 0.1V/100% T . 30
address modes settings
LLLLE Note:
Analog speed and torque input are currently not supported, and this parameter setting is invalid.
Reverse torque | Effective | Effective
name ) ) . data range | 0~1
command input method | immediately
Modbus . Related factory
0x3328 unit | - T . 0
address modes settings
Set the polarity of the voltage applied to the simulation command (TRQR).
LLL=EIE Note:
Analog speed and torque input are currently not supported, and this parameter setting is invalid.
L. Effective | Effective
name Speed limit value 1 ] ) data range 0~20000
method | immediately
Modbus . Related factory
0x332A unit | rpm T . 0
address modes settings
Set the speed limit value for torque control.
In torque control, the speed limit value is used to control it not to exceed the set speed.
The speed limit value when Pr3.17=2 is the forward direction command.
o Effective | Effective 0
name Speed limit value 2 . . data range
method | immediately 20000
Modbus . Related factory
0x332C unit | rpm T . 0
address modes settings
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The speed limit value when Pr3.17=2 is the negative direction command.
Zero speed clamping _
Pr3.17 Pr3.21 Pr3.22 Pr3.15 Speed limit value
(ZEROSPD)
0 no impact Pr3.21 set value
0 0~20000 no impact 1 OFF Pr3.21 set value
ON 0
) Pr3.21 set value
0~20000 0~20000 0 no impact
Pr3.22 set value
2 Pr3.21 set value
0~20000 0~20000 1~2 OFF
Pr3.22 set value
0~20000 0~20000 1~2 ON 0
Effective )
name Manufacturer's use Power on again | data range 0-6
method
Modbus . Related factory
0x332E unit | - F . 0
address modes settings
Please do not set.
Effective | Power on 0-
name Manufacturer's use . data range
method | again 16777216
Modbus . Related factory
0x3330 unit | - F . 0
address modes settings
Effective | Power on 1-
name Manufacturer's use . data range
method | again 16777216
Modbus . Related factory
0x3332 unit | - F . 1
address modes settings
Manufacturer's use
Effective | Power on
name Manufacturer's use . data range 0-3
method | again
Modbus : Related factory
0x3334 unit | - F . 0
address modes settings
Manufacturer's use
Effective | Power on
name Manufacturer's use . data range 0-1
method | again
Modbus 0x3336 | unit ‘ - Related | F factory 0

276




STEP.

Q6-DP DC Servo System Manual (User's Guide)

-I address | ‘ | modes ‘ settings |
Effective | Power  on 1-
name Manufacturer's use . data range
method | again 134217728
Modbus .| Instruction | Related factory
0x3338 unit . F . 16000
address unit modes settings
Manufacturer's use
Effective | Power on
name Manufacturer's use . data range 0-100
method | again
Modbus . ) Related factory
0x333A unit | circle F . 0
address modes settings
Manufacturer's use
10.5 Pr04 group parameters
. . Effective | Power on
name SII input selection . data range | 0~16777215
method | again
Modbus . Related factory 00323232h
0x3400 unit | - ALL .
address modes settings (3289650)

as shown below.

00 * *

Set the function allocation for SI1 input.

00---- **** h: Position control
00-- * * - h: Speed control
----------- h: Torque control

This parameter is set using hexadecimal to represent the standard. **
But when inputting parameters, they need to be converted to decimal.Set each control mode in hexadecimal

numbers.The logical setting is also included in the function number.

Please set the function number in the '* *' section.Please refer to the table below for the function

Invalid - 00h Cannot be set
Positive direction drive
o POT 01h 81h
prohibits input
Negative direction drive
. NOT 02h 82h
prohibits input
Servo open input * 1 SRV-ON 03h 83h
Alarm Clear A-CLR 04h Cannot be set
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Control mode switching

. C-MODE | 05h 85h
input * 2
Gain switching input GAIN 06h 86h
Deviation counter reset
] CL 07h Cannot be set
input * 3
Command pulse input
. INH 08h 88h
prohibited * 4
Torque limit switching
. TL-SEL 0%h 8%h
nput
Vibration control
o VS-SEL1 0Ah 8Ah
switching input 1
Vibration control
o VS-SEL2 | 0Bh 8Bh
switching input 2
Instruction division
frequency switching DIV1 0Ch 8Ch
input 1
Instruction division
frequency switching DIV2 0Dh 8Dh
input 2
Internal command speed
o INTSPD1 | OEh 8Eh
selection 1 input
Internal command speed
o INTSPD2 | OFh 8Fh
selection 2 inputs
Internal command speed
IR INTSPD3 | 10h 90h
selection with 3 inputs
Zero speed clamp input ZEROSPD | 11h 91h
Speed command symbol
. VC-SIGN | 12h 92h
nput
Torque command
. TC-SIGN | 13h 93h
symbol input
Forced alarm input E-STOP 14h 94h
Inertia ratio switching
. J-SEL 15h 95h
nput
Dynamic brake switch
_ DB SEL | 16h 96h
nput
Near origin input HOME 21h Alh
Selective 10  control
. STB 24h Adh
trigger
Internal position control 0 | B-SELO 25h AS5h
Internal Position Control
B-SEL1 26h Abh

1
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Internal Position Control

5 B-SEL2 27h A7h
Internal Position Control

3 B-SEL3 28h A8h
Internal Position Control

4 B-SEL4 2%h A%h
Return to zero and enable

] HOME-ST | 30h BOh
Input

Probe 1 PROBEI1 31h Blh
Probe 2 PROBE2 32h B2h
Flybeat 10 Enable P_CMP 17h 97h

LLLZ Note:

1. Do not set it as a functional model other than the one listed in the table.

2. The same function cannot be assigned multiple signals.Otherwise, Err33.0 "I/F input duplicate allocation
exception 1" and Err33.1 "I/F input duplicate allocation exception 2" will occur.

3. Please note that the front panel displays in decimal format.

4. It is necessary to allocate the servo connection input signal (SRV-ON).If no allocation is made, the servo
cannot be started.

When using the control mode switching input (C-MODE)), it is necessary to set all modes.

6. Control input pins with invalid settings do not affect the action.

7. Functions used in multiple control modes (such as servo on input, warning clearing function, etc.) must be
assigned to the same pin and combined with logic.If not set correctly, Err33.0 "I/F Input Duplicate Allocation
Exception 1", Err33.1 "I/F Input Duplicate Allocation Exception 2", Err33.2 "I/F Input Function Model
Exception 1", Err33.3 "I/F: Input Function Model Exception 2" will occur.

. i Effective | Power on 0
name SI2 input selection . data range
method |again OOFFFFFFh
Modbus . Related factory 00818181h
0x3402 unit |- ALL .
address modes settings (8487297)
) ) Effective | Power on 0
name SI3 input selection . data range
method |again O00OFFFFFFh
Modbus . Related factory 00828282h
0x3404 unit |- ALL .
address modes settings (8553090)
) ) Effective | Power on 0
name SI4 input selection . data range
method | again O00FFFFFFh
Modbus : Related factory 00222222h
0x3406 unit |- ALL .
address modes settings (2236962)
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. . Effective | Power on 0
name SIS input selection . data range
method | again OOFFFFFFh
Modbus : Related factory 00202020h
0x3408 unit ALL :
address modes settings (2105376)
Effective | Power on 0
name Manufacturer's use . data range
method | again OOFFFFFFh
Modbus : Related factory 00212121h
0x340A unit ALL .
address modes settings (2171169)
Manufacturer's use
) Effective | Power on 0
name SO1 output selection . data range
method | again OOFFFFFFh
Modbus . Related factory 00030303h
0x3414 unit | - ALL .
address modes settings (197379

Set the function allocation for SO1 output.

This parameter is set using hexadecimal to represent the standard. * !
After representing in hexadecimal, set each control mode as follows.
00---- **%* h: Pogition control
00-- * * - h: Speed control

00 * * cmomemeee h: Torque control

00h invalid -

01h Servo alarm output | ALM
Servo preparation

02h S-RDY
output
External brake

03h . BRK-OFF
release signal
Positioning

04h INP
completed
Speed reaches

05h AT-SPEED
output
Signal output in

06h gnal ouiput. TLC
torque limitation
Zero speed

07h L ZSP
detection signal
Consistent speed

08h V-COIN
output

0% Warning output 1 WARNI1

Please set the function number in the '* *' section.Please refer to the table below for the function numbers

280




STEP.

Q6-DP DC Servo System Manual (User's Guide)

detection output 4

0Ah Warning output 2 WARN?2
Is there any output
0Bh of the position P-CMD
command
Positioning
0Ch INP2
completed 2
Output within speed
0Dh o V-LIMIT
limit
Alarm attribute
OEh ALM-ATB
output
Is there any output
OFh Yyourst g oMb
of speed command
Servo connection
10h SRV-ST
status output
Position
14h . CMP-OUT
comparison output
oh Return to origin | HOME-
completion status CMP
Workstation
23h i B-CTRLO
detection output 0
Workstation
24h i B-CTRLI
detection output 1
Workstation
25h . B-CTRL2
detection output 2
Workstation
26h . B-CTRL3
detection output 3
Workstation
27h B-CTRL4

Note:

<Example of Change>
output 1", it is "00090909h".
Related page: Chapter 2.14.1

<Example of Change>

output 1", it is

The output signal can allocate the same function to complex signals.

Set invalid control output pins and keep the output transistor in the OFF state.

Do not set values other than the function numbers listed in the table above.

When the standard factory setting is changed from "external brake release signal" (full mode) to "warning

When the standard factory setting is changed from "external brake release signal" (full mode) to "warning
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[0009090%h ]

*

The above settings can be easily operated.

Using the installation and debugging software 'Q2 Master',

The front panel is represented in decimal, please note.

. Effective | Power on 0
name SO2 output selection . data range
method | again OOFFFFFFh
Modbus . Related factory 00101010h
0x3416 unit | - ALL .
address modes settings (1052688)
) Effective | Power 0
name SO3 output selection .| data range
method on again OOFFFFFFh
Modbus . Related factory 00010101h
0x3418 unit | - ALL .
address modes settings (65793)
Effective | Power on 0
name Manufacturer's use . data range
method | again OOFFFFFFh
Modbus : Related factory 00040404h
0x341A unit ALL :
address modes settings (263172
Effective | Power on 0
name Manufacturer's use . data range
method | again O0OFFFFFFh
Modbus . Related factory 00070707h
0x341C unit ALL .
address modes settings (460551)
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~28
method | immediately
Modbus . Related factory
0x3420 unit ALL : 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~214748364
method | immediately
Modbus : Related factory
0x3422 unit | - ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use . . data range 0~28
method immediately
Modbus . Related factory
0x3424 unit ALL ; 4
address modes settings
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Manufacturer's use

Effective | Effective
name Manufacturer's use ] ) data range 0~214748364
method | immediately
Modbus : Related factory
0x3426 unit | - ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~3
method | immediately
Modbus : Related factory
0x3428 unit | - ALL : 0
address modes settings
Effective | Effective
name Manufacturer's use . . data range 0~2
method | immediately
Modbus . Related factory
0x342A unit | - ALL . 0
address modes settings
Effective | Effective -10000
name Manufacturer's use ) . data range
method | immediately ~10000
Modbus : Related factory
0x342C unit | mV ALL ; 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~6400
method | immediately
Modbus . Related factory
0x342E unit | 0.01ms ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~100
method | immediately
Modbus : Related factory
0x3430 unit | 0.1V ALL : 0
address modes settings
Manufacturer's use
Effective | Effective -
name Manufacturer's use ] ) data range
method | immediately 10000~10000
Modbus : Related factory
0x3432 unit | mV ALL . 0
address modes settings
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Manufacturer's use

Effective | Effective
name Manufacturer's use ] ) data range 0~6400
method | immediately
Modbus . Related factory
0x3434 unit | 0.0lms ALL . 0
address modes settings

Manufacturer's use

Effective | Effective

name Manufacturer's use ] ) data range 0~100
method | immediately

Modbus : Related factory
0x3436 unit | 0.1V ALL : 0
address modes settings

Manufacturer's use

Effectiv | Effective 0
name Positioning completion range | e immediate | data range
2097152
method | ly
Modbus . Instructi | Related factory
0x343E unit . P . 10
address onunit | modes settings

Set the deviation range of the output position of the positioning completion signal (INP1).

LLL=EM Note:
The setting unit at the factory is the instruction unit, but it can be changed to the encoder unit using Pr5.20
"Position Setting Unit Selection".However, in this case, the unit for Pr0.14 'excessive position deviation setting'

was also changed simultaneously.
Notice: For instructions on "instruction unit" and "encoder unit", please refer to Pr5.20.

L Effectiv )

Positioning completed output Effective
name ] e ] ) data range 0~11

setting immediately

method

Modbus . Related factory

0x3440 unit | - P . 0
address modes settings

Select the output conditions for positioning completion signal (INP)

Set to ON when the position deviation is below Pr4.31 (positioning completion range).

When there is no position command and the position deviation is below Pr4.31 (positioning completion rang

turn it on.
If there is no position command and the zero speed detection signal is ON, and the position deviation is bel

7 | Pr4.31 (positioning completion range), set it
On ON.
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When there is no position command and the position deviation is below Pr4.31 "positioning completion rang
it is turned on. Afterwards, it remains on until Pr4.33 "INP holding time" has passed.After the INP holdi
time, refer to the position at this time

Set the INP output to ON/OFF in case of positional deviation.

N
Moo

After the positioning determination delay time set in Pr4.33 "INP holding time" for the change from preser
to absence of position command, the positioning completion determination begins. When there is no positi

command and the position deviation is below Pr4.31 "positioning completion range", it is turned on.

.10

After the change of position command from 'yes' to' no ', the positioning judgment is based on the' INP holdi
time 'set in the positioning completion range Pr4.33
After the set delay time has passed, the positioning completion judgment begins.When there is no positi

command or the position deviation is below Pr4.31 "positioning completion range", it will be turned on.

11

less than the set value and continues for Pr4.33 (holding time), output the positioning completion signal.

When not enabled, do not output. When enabled and there is no position command, if the position deviation i

The presence or absence of position commands is determined by filtering the position commands with a set
value of 1-5, and by filtering the position commands with a set value of 6-10.
5:

LLLL Note:

The change of position command from yes to no, including servo upper computer software operation;

Set the hold time for Pr4.32 when the "positioning completion output setting" is set to 3.

o Effective | Effective
name INP retention time . . data range | 0~30000
method | immediately
Modbus . Related factory
0x3442 unit | ms P . 0
address modes settings

Keep the duration infinitely long until the next instruction is received, and continue to
0 maintain the ON state.
1~30000 Only set the value [ms] to remain in the ON state.However, if a position command is received
while holding, it will become OFF state.

Effective | Effective
name zero speed . . data range | 10~20000
method | immediately

Modbus . Related factory
0x3444 unit | rpm ALL 50

address modes settings
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Set the timing of zero degree detection output signal (ZSP or TCL) by rotating at a speed of [r/min].

When the speed of the motor is lower than the set speed of parameter Pr4.34, it outputs a zero speed detection
signal (ZSP).

The setting of Pr4.34 is independent of the direction of motor rotation.

Positive/negative effects. There is a delay of 10 [r/min].

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Porititive direction

| Megative
1 PoSitEon
=F |
Atieate
. . Effective | Effective data
name Consistent speed and width ] ) 10~20000
method | immediately range
Modbus . Related factory
0x3446 unit | rpm S/T . 50
address modes settings

Set the detection timing for consistent speed output (V-COIN).
If the difference between the speed command and the motor speed is below this set value, the output speed will

be consistent (V-COIN).

Spead command altar sccalaration and
deceleration procesding pra_ 35+

Speed (rAmin} Spead wadth at condistent spead
'_"_'nlrllrl-dl"'_i{

swacdth &t '_"_'ﬁl-':I: tent spaad e I
"1*

Prd. 357! Motor Speed

I
1
1
L}
I
L
|

Timea

width at congistant
Tpoad

Dutput st consitent speed

o lE] e e e

In order to maintain a hysteresis of 10 r/min, the actual detection width for consistent speed detection is as
follows:

The time when the speed is consistent and the output is OFF — ON (Pr4.35-10) r/min

Time from ON to OFF (Pr4.35+10) r/min

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.
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) Effective | Effective data
name Arrival speed ) ) 10~20000
method | immediately range
Modbus . Related factory
0x3448 unit | rpm S/T . 1000
address modes settings

Set the timing for detecting the speed reaching the output (AT-SPEED).

When the motor speed exceeds this set value, the output speed reaches the output (AT-SPEED).

Detected a lag of 10r/min.

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Speed (r/min)

Pr4. 36+10

Maotar Speed

Prd. 3610 |

I

X i
—(Prd. B-10) [—--—- bemmmm - e i L P i Time
—(Pre ®+10) ===~ bommmmmm s

I

|

| :

Cutput at speed arrival

AT-FED FF o OFF | o
Mechanical control when . )
. Effective | Effective data
name stopping . . 0~10000
. . method | immediately range

Action setting of actuator
Modbus . Related factory

0x344A unit ms ALL . 0
address modes settings

When the servo enable is turned off while the motor is stopped, set the time for the brake release signal (BRK-
OFF) to be turned off (brake held) until the motor is not powered on (servo free).

To prevent small movements/drops of the motor (workpiece) caused by response delay (t,) of the brake.

The setting of Pr4.37 is > t,,

In practice, after the brake is activated, it is set to the servo enabled closed state.

Note: This value is used to set the PWM off delay time after the motor stops;If the motor needs to stop freely,

please set this value to 0;
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SRV -0OM OM OFF

BRE-OFF Release Haold
—_— th |

Real Status DfBrakE‘_F‘__EI_EESE: _ ;-;ad-

Power Status of Motor PWR u:unl PWER Off

Prd.37

Mechanical mechanism : .
. . Effective | Effective data
name during action ) ) 0~32000
. . method | immediately range
Action setting of actuator
Modbus . Related factory
0x344C unit | ms ALL . 0
address modes settings

When the servo enable is turned off during motor rotation, set the time from the detection of the servo enable
on input signal (SRV-ON) being turned off to the external brake release signal (BRK-OFF) being turned off.
Designed to prevent brake degradation caused by motor rotation.

The servo enable shutdown method during motor rotation is as follows. The time tb in the following figure is
the set time of Pr4.38 or the smaller time value when the motor rotation speed drops below the set speed of
Pr4.39.

oM
SRV -OM _I OFF
BRK-OFF Release Hold

!

Lth
Power Status of Motor PwR 0n1 | PWR Off
I
I
I
1

Maotar Speed I speed setpoint in Prd.39

}

Note: This value is used to set the delay time for holding the brake DO off after enabling DI to be

disconnected;If the motor needs to stop freely, please set this value to 0;

Brake release Effective | Effective data
name ) ) ) 30~3000
Speed setting method | immediately range
Modbus . Related factory
0x344E unit | rpm ALL . 30
address modes settings

Set the speed value when the brake is released
The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.
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. . Effective | Effective
name Warning output selection 1 . . data range 0~40
method | immediately
Modbus : Related factory
0x3450 unit - ALL . 0
address modes settings
. . Effective | Effective
name Warning output selection 2 . . data range 0~40
method | immediately
Modbus . Related factory
0x3452 unit - ALL . 0
address modes settings
Use warning outputs 1 and 2 to select the type of warning to output.
0 — OR output for all warnings
Overload warning Over 85% of the load rate protection level
. When the battery voltage is below 3.2V, a
3 Battery warning o
battery warning is triggered
o ) After touching the limit signal, trigger the
4 Limit signal warning o .
limit signal warning
High temperature .
) Chamber temperature exceeding threshold
15 warning  for  servo ) )
triggers warning
chamber
The servo has undergone parameter reset,
16 Servo waiting to restart | phase sequence testing, and other related
warning operations, requiring a warning to restart the
Servo
. During the encoder self-tuning process (i.e.
Encoder self-tuning o ]
. position angle self-learning process), a
17 warning o O
warning is displayed, but after the tuning is
completed, there is no warning.
o ) Effective | Effective 0
name Positioning completion range 2 . . data range
method | immediately 2097152
Modbus : Instruction | Related factory
0x3454 | unit . P . 10
address unit modes settings

commands.)

will also be changed together.

Set the time for the position deviation output of positioning completion signal 2 (INP2).

INP2 is not affected by Pr4.32 "Positioning completion output setting", and is set to ON when the position

deviation remains below this set value. (It is not judged based on the presence or absence of position

Note: The setting unit at the factory is the command unit, but it can be changed to the encoder unit through

Pr5.20 "Position Setting Unit Selection".In this case, the unit of Pr0.14 'excessive position deviation setting'
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Notice: Please refer to "Pr5.20" for instructions on "instruction units" and "encoder units".

Effective | Effective
name Analog dead zone ) ) data range 0~1000
method | immediately
Modbus . Related factory
0x3456 unit | mV ALL . 0
address modes settings

Set the analog dead zone voltage, and when the voltage is lower

than this value, the analog output is 0.

Position comparison output | Effective | Effective
name . . . . data range | 0~32767
Pulse width setting method | immediately
Modbus . Related factory
0x3458 unit | 0.Ims P . 0
address modes settings
Set the pulse width for position comparison output.At 0 o'clock, the pulse does not output.
Location comparison loss Effective | Effective
name ] ] ) data range | 0~63
Status selection method | immediately
Modbus . Related factory
0x345A unit | - P . 0
address modes settings
Each output terminal uses a bit to set the position and compare the polarity of the output.
Set bit
bit content
0 SO1
1 SO2
2 SO3
Set value:
0: In pulse output, SO1-3 output optocouplers are turned on;
1: In pulse output, SO1-3 outputs optocouplers OFF;
Effective | Effective
name Manufacturer's use ] ) data range 0~0
method | immediately
Modbus : Related factory
0x345C unit | - ALL ) 0
address modes settings
- name Pulse output selection Effective | Effective data range 0~7
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method | immediately
Modbus . Related factory
0x345E unit | - ALL . 0
address modes settings

Select the output signal from the encoder output/position comparison output terminal.

Attention: Currently, differential output position comparison output is not supported, therefore, this parameter

setting is invalid.

. . Effective | Effective data -2147483648~
name Position comparison value 1 . .
method | immediately | range 2147483647
Modbus .| Instruction | Related factory
0x3460 unit . P : 0
address unit modes settings
Set the comparison value for position comparison 1.
o ) Effective | Effective data -2147483648~
name Position comparison value 2 . )
method | immediately | range 2147483647
Modbus | Instruction | Related factory
0x3462 unit . P . 0
address unit modes settings
Set the comparison value for position comparison 2.
o ) Effective | Effective data -2147483648~
name Position comparison value 3 . .
method | immediately | range 2147483647
Modbus | Instruction | Related factory
0x3464 unit . P . 0
address unit modes settings
Set the comparison value for position comparison 3.
. . Effective | Effective data -2147483648~
name Position comparison value 4 . .
method | immediately | range 2147483647
Modbus .| Instruction | Related factory
0x3466 unit . P : 0
address unit modes settings
Set the comparison value for position comparison 4.
o ) Effective | Effective data -2147483648~
name Position comparison value 5 ) )
method | immediately | range 2147483647
Modbus | Instruction | Related factory
0x3468 unit . P . 0
address unit modes settings
Set the comparison value for position comparison 5.
o ) Effective | Effective data -2147483648~
name Position comparison value 6 . .
method | immediately | range 2147483647
Modbus | 0x346A ‘ unit ‘ Instruction | Related | P factory 0
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address ‘ ‘ ‘ unit modes settings
Set the comparison value for position comparison 6.
. . Effective | Effective data -2147483648~
name Position comparison value 7 . )
method | immediately | range 2147483647
Modbus | Instruction | Related factory
0x346C unit . P . 0
address unit modes settings
Set the comparison value for position comparison 7.
o ) Effective | Effective data -2147483648~
name Position comparison value 8 . )
method | immediately | range 2147483647
Modbus | Instruction | Related factory
0x346E unit . P . 0
address unit modes settings
Set the comparison value for position comparison 8.
Location comparison loss Effective | Effective data
name . . . -32768~32767
Delay compensation amount | method | immediately | range
Modbus . Related factory
0x3470 unit | 0.1us P . 0
address modes settings
Compare the output delay based on the compensation position of the circuit.
Location comparison loss Effective | Effective data -2147483648~
name
Allocation setting method | immediately | range 2147483647
Modbus . Related factory
0x3472 unit | - P . 0
address modes settings
Use a bit to set the corresponding output terminals for comparing positions 1 to 8.Multiple comparison values
can be set at one output terminal.
. Position comparison 1 corresponds
bit0 ~ 3
to the output port value
. Position comparison 2 corresponds
bit4 ~ 7
to the output port value
. Position comparison 3 corresponds
bit8 ~ 11
to the output port value
. Position comparison 4 corresponds
bitl2 ~ 15
to the output port value
) Position comparison 5 corresponds
bitl6 ~ 19
to output port values
) Position comparison 6 corresponds
bit20 ~ 23
to the output port value
bit24 ~ 27 Position comparison 7 corresponds

292




STEP.

Q6-DP DC Servo System Manual (User's Guide)

0001 assigned to SO1
0010 allocated to SO2
0011 assigned to SO3
0100 allocated to SO4
0101 assigned to SO5
0110 assigned to SO6

to the output port value

bit28 ~ 31

Position comparison 8 corresponds

to the output port value

In addition to the above, the manufacturer should use (do not set).

When using the universal output (SO1~SO4) or high-speed output SO5/SO6 as the position comparison output
(CMP-OUT), please set the functions of Pr4.10~Pr4.15.
The output of the set value 0000 is invalid

Position comparison output | Effective | Effective data 0
name ~
Direction setting method | immediately | range
Modbus . Related factory
0x3474 unit | - P . 0
address modes settings
Set position comparison output trigger direction
0: Triggered in the positive direction, not triggered in the negative direction;
1: Negative direction triggered, positive direction not triggered,
2: Bidirectional triggering.
Position comparison output | Effective | Effective data
name L . . . 0~2
direction setting method | immediately | range
EtherCAT . Related factory
- unit - P . 0
address modes settings
Set position comparison output trigger direction
0: Triggered in the positive direction, not triggered in the negative direction;
1: Negative direction triggered, positive direction not triggered,;
2: Bidirectional triggering.
10.6 Pr0S group parameters
The second instruction : .
o Effective | Effective
name divides the frequency of ] i data range 0~230
. . method | immediately
molecules into multiples
Modbus | 0x3500 | unit | - Related | P factory 0
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address | | modes settings

The third instruction . .
o Effective | Effective
name divides the frequency . . data range 0~2%
method | immediately
molecule

Modbus : Related factory
0x3502 unit | - P . 0
address modes settings

The fourth instruction . .
o | Effective | Effective
name divides the harmonic } . data range 0~230
method | immediately
molecule

Modbus : Related factory
0x3504 unit | - P . 0
address modes settings

Set the second to fourth molecules for frequency division processing of instruction pulse input.
When Pr0.08 "the number of command pulses per rotation of the motor" is 0, it is considered valid.
When the set value under position control is 0, the encoder resolution is set to numerator.

Multiple gear ratios can be set and used through 10 switching.

Pulse output frequency | Effective .

name L . Power on again | data range 0~16777216
division denominator method

Modbus . Related factory
0x3506 unit | - ALL . 0

address modes settings

Set the denominator for pulse output frequency division.
When set to 0, the number of output pulses per 1 rotation of the motor is parameter Pr0.11;

When non-zero is set, the pulse output frequency division gear ratio is pr0.11/pr5.03;

Driver input prohibition | Effective .
name . Power on again | data range 0~2
setting method
Modbus . Related factory
0x3508 unit | - ALL ) 1
address modes settings

Set the action of prohibiting input (POT, NOT) for the driver.
POT — Positive direction drive prohibited NOT — Negative
direction drive prohibited
[1] POT and NOT are invalid
Either POT/NOT input will result in Err38.0 "Driver input

prohibition protection"

Please configure this value reasonably: one signal can only adapt to one function, the return to zero collision

limit function and the normal limit function. Under normal circumstances, only one of the two can be selected.

) L ) Effectiv
Driver prohibition time Power on
name © . data range 0~2
sequence again
method
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Modbus . Related factory
0x350A unit | - ALL . 0
address modes settings
When Pr5.04 "Drive Prohibit Input Setting" is set to 0, the state of deceleration after the input of drive inhibit

inputs (POT, NOT) is stopped.
Detailed content of Pr5.05 'Driver prohibition timing'

Pr5.04 Pr5.05 Driver prohibition time sequence

0 0 Immediate shutdown - deceleration time is 0 (* 1)
1 Rapid shutdown - deceleration time of 10ms/krpm (
2 Deceleration stop - Deceleration time is 100ms/krpny

*1. Immediate shutdown: During position control, position command=0;During speed control, the speed
command is 0;During torque control, the speed limit value is 0.

*2. Rapid shutdown: refers to the situation where the servo does not accept the position command sent by the
controller when the drive prohibition input (NOT, POT) signal is valid, and directly controls its rapid
deceleration shutdown from the current speed, with a deceleration time of 10ms/krpm.At this point, the torque
command value is limited by Pr5.11's "torque setting for immediate stop". As it does not respond to the
controller's position command, the servo plans to slow down and stop. Based on its own planned deceleration,
the speed is calculated back to the given position, and then the position deviation value is calculated. Therefore,
there is no need to amplify the position deviation, and it can be set reasonably.

*3. Deceleration shutdown: refers to the situation where the servo does not accept the position command sent
by the controller when the drive prohibition input (NOT, POT) signal is valid, and directly controls its
deceleration shutdown from the current speed. The deceleration time is 100ms/krpm, which is 10 times longer
than the rapid shutdown method.At this time, the torque command value is also limited by Pr5.11 "torque
setting for immediate stop".The calculation method for Pr0.14 'excessive position deviation setting' is the same
as the quick stop method, and there is no need to amplify the deviation. It can be set to a reasonable value.
Description of limit motion control: When the drive prohibition input signal is valid, if the controller continues
to send instructions in the direction of drive prohibition, the servo will not respond to the position instructions
issued by the controller. Based on the current speed and the set drive prohibition time sequence, the shutdown
mode will be planned;In position control mode, when the controller continues to send motion commands
exceeding 20 times the current stop position of the single turn encoder value (taking a rotating motor as an
example), an alarm Err91.1 will be triggered. In speed mode, there is no position limit alarm.

When the drive prohibition input signal is valid, the controller can clear the static error between the position

command and feedback through CL before sending the motion command in the opposite direction.

Servo enable shutdown | Effective | Effective
name o ) . data range 0~9
timing sequence method | immediately
Modbus : Related factory
0x350C unit | - ALL . 0
address modes settings

Set the deceleration and stop states after the servo is turned off.
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0 Dynamic Brake (DB) Action | Dynamic Braking (DB) Action | Clear **
1 Free operation (DB OFF) Dynamic Braking (DB) Action | Clear **
2 Dynamic Brake (DB) Action | Freedom (DB OFF) Clear **
3 Free operation (DB OFF) Freedom (DB OFF) Clear “*
4 Dynamic Brake (DB) Action | Dynamic Braking (DB) Action | Maintain "2
5 Free operation (DB OFF) Dynamic Braking (DB) Action | Maintain *2
6 Dynamic Brake (DB) Action | Freedom (DB OFF) Maintain *?
7 Free operation (DB OFF) Freedom (DB OFF) Maintain *?
8 Stop immediately ! Dynamic Braking (DB) Action | Clear **
9 Stop immediately ! Freedom (DB OFF) Clear **

1. Immediate stop refers to stopping immediately in order to achieve control effects while the servo is
enabled.At this time, the torque command is limited by Pr5.11 "torque setting for immediate stop".

2. When the servo is turned off and continuously sends position commands, or when the motor continues to
operate and accumulates position deviation, Err24.0 "excessive position deviation protection" will occur.In
addition, if the servo enable is turned on when the position deviation is too large, in order to control the
deviation to 0, the motor may run rapidly.Please maintain sufficient positional deviation before use.

3. The so-called deceleration refers to the interval where the motor's operating state is reduced to a speed
below 30r/min.When the speed drops below 30r/min and changes after stopping, it will not be affected by the
motor speed but will follow the state after stopping.

4. Position deviation, always maintain a zero state.

Attention: When an error occurs during servo enable shutdown, follow Pr5.10 "Alarm Time Sequence" for

action.In addition, if the power is turned off during the servo enable shutdown, it is necessary to follow Pr5.07

"Power Off Timing".
Sequence when the power | Effective | Effective
name ] ] ) data range 0~9
AC is turned off method | immediately
Modbus . Related factory
0x350E unit | - ALL . 0
address modes settings

Set the state of deceleration and stopping after the power is cut off.
The setting value and action of Pr5.07, as well as the processing relationship of the deviation counter, are the

same as Pr5.06 (power off timing).

LLLLE Note:
When an alarm occurs while the power is turned off, follow the "Alarm Time Sequence" in Pr5.10.
When the power is turned off while the servo is turned on, Err13.1 "voltage abnormality due to insufficient

power supply" will occur when Pr5.08 "LV trigger selection when power is turned off"=1. Therefore, please

follow Pr5.10 "alarm timing sequence" for action.
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main power AC is turned | e immediately

off method
Modbus . Related factory

0x3510 unit | - ALL . 1
address modes settings

When the power alarm is triggered, choose whether to trigger the L'V or enable the servo to turn off.

0 Based on Pr5.07, the servo enable is turned off, and when the power is tu
bit0 again, it returns to servo on.

1 Err13.1 (insufficient power supply voltage protection) detected.
bitl 0 The power off warning is only detected when the servo is enabled.

1 The power off warning is constantly detected.

Note:

When Pr5.09 (power off detection time)=2000, this parameter is invalid.

When the setting time of Pr5.09 is too long and the voltage between P-N of the power rectifier drops below the
specified value before detecting a circuit break, Err13.1 (power insufficient voltage protection) occurs
regardless of the setting of Pr5.08.

When using, please select 0 or 1 mode;When there is a power shortage of two phases, the POWEROFF flag
will be provided and no alarm will be triggered;1: When the power supply is missing two phases, the
POWEROFF flag will not be provided, but an alarm Err13.1 will be triggered;

Main power AC | Effective )
name o Power on again | data range 20~2000
shutdown detection time | method
Modbus . Related factory
0x3512 unit | ms ALL . 70
address modes settings

Set the time required to detect a power outage when it persists.

When set to 2000, the power off detection is invalid.

o Effective | Effective
name Alarm timing sequence . . data range 0~7
method | immediately
Modbus . Related factory
0x3514 unit | - ALL : 0
address modes settings

Set the state during deceleration and after stopping when an alarm occurs.

0 Dynamic Brake (DB) Action Dynamic Brake (DB) Action | Maintain *!
1 Free operation (DB OFF) Dynamic Brake (DB) Action | Maintain *!
2 Dynamic Brake (DB) Action Freedom (DB OFF) Maintain *!
3 Free operation (DB OFF) Freedom (DB OFF) Maintain *!
4 Action A: Stop immediately Dynamic Brake (DB) Action | Maintain *!
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Action B: DB action *2

Action A: Stop immediately . . .
5 . . Dynamic Brake (DB) Action | Maintain *!
Action B: DB action *2

Action A: Stop immediately L
6 ) o, Freedom (DB OFF) Maintain *!
Action B: DB action "2

Action A: Stop immediately o,
7 ) o, Freedom (DB OFF) Maintain *!
Action B: DB action "2

1. Position deviation is maintained in the event of an alarm and cleared when the alarm is cleared.

2. Actions A and B indicate whether to immediately stop when an alarm occurs. If the corresponding alarm
for immediate stop occurs, and the set value is 4-7, then action A should be followed for immediate stop.If
there is an alarm that does not immediately stop, it will not stop immediately, but instead become the
dynamic brake (DB) action specified by action B, or become idle.Please maintain the power supply of the
main circuit until the deceleration stops.

3. The so-called deceleration refers to the interval where the motor's operating state is reduced to a speed

below 30r/min.

Torque setting for instant | Effective | Effective
name ) . data range 0~500
stop method | immediately
Modbus : Related factory
0x3516 unit | % ALL ; 0
address modes settings

Set torque limit for immediate stop.

Note: When the set value is 0, it applies to the torque limit during normal operation.

. Effective | Effective
name Overload level setting ] ) data range 0~500
method | immediately
Modbus . Related factory
0x3518 unit | % ALL . 0
address modes settings

Set overload level. When the set value is 0, the overload level setting becomes 115 [%].

Please set it to 0 during normal use.Only set the level when the overload level needs to be reduced.

There is no limit above 115%. When this parameter is less than or equal to 0 or greater than 115, it is limited
to 115. At this time, if the load rate is greater than 115%, a warning will be displayed.It can only be used
when the overload level needs to be reduced.For example, if set to 80% and the load rate is greater than 80%,

a warning will be displayed.

. Effective | Effective
name Speed level setting . . data range 0~20000
method | immediately
Modbus : Related factory
0x351A unit | rpm ALL : 0
address modes settings

If the motor speed exceeds this set value, Err26.0 "overspeed protection” will occur.
When the set value is 0, the overspeed level is 1.2 times the maximum motor speed.

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
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respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Effective | Effective
name Manufacturer's use ] ) data range 0~1000
method | immediately
Modbus . Related factory
0x351C unit | - - : 10
address modes settings
Effective )
name Manufacturer's use Power on again | data range 0~6
method
Modbus : Related factory
0x351E unit | - ALL . 0
address modes settings
Manufacturer's use
Effective )
name Manufacturer's use Power on again | data range 0~1
method
Modbus . Related factory
0x3520 unit | - ALL . 0
address modes settings
Manufacturer's use
Counter clear (CL) input | Effective | Effective
name . . . data range 0~4
setting method | immediately
Modbus . Related factory
0x3522 unit | - P . 3
address modes settings

0 invalid

Set the reset conditions for the bias counter to reset the input signal.

Level reset (no read filter)

2 Level reset (with read filter)
[31] Edge reset (no read filter)
4 Edge reset (with read filter)
Please refer to the table below for the necessary signal width/bias reset timing of the deviation counter input
(CL).
1 500 p s or more Continue to reset the bias counter when
2 More than 1ms the reset input is in the ON state.
3 More than 100 p s Only reset once when the bias counter
4 More than 1ms rfstet input is in the OFF — ON edge
state
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while the ON indicator indicates the ON state of the input optocoupler

The OFF indicator for the reset input of the deviation counter indicates the OFF state of the input optocoupler,

Invalid command pulse

] o Effective | Effective
name input prohibition (INH) . . data range 0~1
. method | immediately
setting
Modbus . Related factory
0x3524 unit | - P . 1
address modes settings
Select the valid/invalid command pulse to prohibit input.
[11] invalid
0 effective
Instruction pulse :
o ) Effective )
name prohibition input (INH) Power on again | data range 0~5
] ) method
reading setting
Modbus . Related factory
0x3526 unit | - P . 0
address modes settings

LLLEE Note:

responsiveness of the corresponding signal input decreases.

Select the signal reading cycle that prohibits input of instruction pulses.

The reading cycle is long, and although the possibility of erroneous actions due to noise is reduced, the

Location setting unit | Effective .
name . Power on again | data range 0~1
selection method
Modbus : Related factory
0x3528 unit | - P . 0
address modes settings

Notice:

Select the setting unit with a positioning completion range and excessive positional deviation.

0

Instruction unit

1

encoder unit

the following relationship.

Instruction unit x R=Encoder unit

For this reason, the encoder unit is 1 pulse as the unit of 1.

The instruction unit is one pulse input from the upper device as a unit of 1.

For example, the factory default state when using a 23 bit encoder,

The electronic gear ratio set for the instruction frequency division function (electronic gear) is R, as shown in

300




S TE Ra Q6-DP DC Servo System Manual (User's Guide)

~23 ~23

= oo0o » the instruction unit X755

Because =encoder unit.

Effectiv .
o ) Effective
name Torque limit selection ® ) ) data range 0~6
immediately

method

Modbus . Related factory

0x352A unit | - P/S/T/F . 1
address modes settings

The selection method for setting torque limits.

0 Manufacturer's use

First torque limit (Pr0.13)

2 First torque limit (Pr0.13) | Second torque limit (Pr5.22)

TL-SEL OFF — 1st torque limit (Pr0.13)
TL-SEL ON — Second torque limit (Pr5.22)

4 Manufacturer's use

Manufacturer's use

TL-SEL OFF

First torque limit (Pr0.13) | Second torque limit (Pr5.22)

6 TL-SEL ON

(Pr5.25) (Pr5.26)

Positive torque limit during external input Negative direction torque limit during external

When set to 0: used by the manufacturer;
When set to 1: positive=Pr0.13;Negative=- Pr0.13;
When set to 2: positive=Pr0.13;Negative=- P5.22;

forward=Pr0.13;Negative=- Pr0.13;When On, positive=Pr5.22;Negative=- P5.22;
When set to 4: used by the manufacturer;

When set to 5: used by the manufacturer;

forward=Pr0.13;Negative=- P5.22;0n, positive=Pr5.25;Negative=- P5.26;

When set to 3: it needs to be used in conjunction with the torque limit switching input in 10: when Off,

When set to 6, it needs to be used in conjunction with the torque limit switching input in IO: When Off,

o Effective | Effective
name Second torque limit . . data range 0~500
method | immediately
Modbus : Related factory
0x352C unit | % P/S/F . 500
address modes settings
Set the second torque limit value for the motor output torque.
In addition, the parameter values are limited by the maximum torque of the applicable motor.
Effective | Effective
name Manufacturer's use ] ) data range 0~4000
method | immediately
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Modbus . Related factory
0x352E unit | - - . 0
address modes settings
Effective | Effective
name Manufacturer's use ] ) data range 0~4000
method | immediately
Modbus . Related factory
0x3530 unit | - - . 0
address modes settings
Positive torque limit during | Effective | Effective
name . . . data range 0~500
external input method | immediately
Modbus . Related factory
0x3532 unit | % P/S/F . 500
address modes settings
Set Pr5.21 "Torque Limit Selection"=6 to set the forward torque limit for TL-SEL input.
Negative direction torque | Effective | Effective
name o . . . ) data range 0~500
limit during external input | method | immediately
Modbus . Related factory
0x3534 unit | % P/S/F . 500
address modes settings

Set Pr5.21 "Torque Limit Selection

"=6 for the negative direction torque limit when TL-SEL input is set.

Effective | Effective
name Manufacturer's use ] ) data range 10~100
method | immediately
Modbus .| 0.1V/ | Related factory
0x3536 unit P/S/F . 30
address 100% | modes settings
Manufacturer's use
Effective :
name Manufacturer's use Power on again | data range 0~42
method
Modbus . Related factory
0x3538 unit | - ALL . 1
address modes settings
Effective | Effective
name Manufacturer's use . . data range 0~7
method | immediately
Modbus . Related factory
0x353A unit | - - . 2
address modes settings
RS485 communication | Effective )
name . Power on again | data range 0~7
baud rate setting method
Modbus | 0x353C ‘ unit ‘ - Related | ALL factory 2
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- address | ‘ ‘ ‘modes | settings

Set the communication wave speed for RS485 communication.
setvalue | Baud rate The baud rate and bit error rate are:
0 2400bps 2400~38400bps + 0.5%
1 4800bps 57600~115200bps =+ 2%.
> 9600bps Note: In non Modbus communication
3 19200bps (Pr3.37=0),
[ 4] 38400bps If the set value is 7, the internal speed is
9600bps.
5 57600bps
115200bps
230400bps
) Effective .
name Axis number Power on again | data range 0~127
method
Modbus . Related factory
0x353E unit | - ALL . 1
address modes settings

When controlling multiple axes, the server needs to identify which axis to communicate with when

communicating with the upper host such as a computer.This parameter can be used to set the axis number.

Command pulse input : i
. . L Effective | Effective
name maximum setting/digital . ) data range 250~8000
. method | immediately
filter setting

Modbus .| Kpulse | Related factory
0x3540 unit P : 4000
address /s modes settings

This filter filters the pulse input signal to reduce interference; When the positioning is inaccurate and the motor
can vibrate, this parameter must be set;The larger the value, the smaller the effect. It is recommended to set
this value to 200.

Pulse regeneration output | Effective | Power on
name o . ) data range 0~1
limit setting method | again
Modbus . Related factory
0x3542 unit | - ALL . 0
address modes settings

Set the detection of Err28.0 'pulse regeneration limit protection' to be valid/invalid.

0 invalid
effective
- name Manufacturer's use Effective | Effective data range 0-10
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method | immediately
Modbus . Related factory
0x3544 unit ALL . 1
address modes settings
Manufacturer's use
. Eftective .
name Front panel locking Power on again | data range 0~1
method
Modbus . Related factory
0x3546 unit ALL . 0
address modes settings
Lock the operation through the front panel.
0 Unrestricted front panel
operation
| Front panel operation
lock
Effective )
name Manufacturer's use Power on again | data range 0~500
method
Modbus : Related factory
0x3548 unit - . 0
address modes settings
Modbus connection | Effective .
name . Power on again | data range 0~2
settings method
Modbus . Related factory
0x354A unit ALL . 0
address modes settings
Set value content
0 MINAS Standard Protocol
1 Modbus RTU (RS232 communication, 1:1 only)
2 Modbus RTU (RS485 communication, corresponding to 1: N)
Modbus  communication | Effective | Effective
name ] ] ) data range 0~5
settings method | immediately
Modbus . Related factory
0x354C unit ALL . 0
address modes settings

Set the parity (Even/Odd/None) and end bit length (1-bit/2-bit) for Modbus communication.

Even/1bit

0dd/2bit
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1 Even/2bit 4 None/1bit
2 Odd/1bit None /2bit
Effective | Effective
name Manufacturer's use . . data range -
method | immediately

Modbus . Related factory

0x354E~0x3558 | unit | - - . 0
address modes settings

Positive compensation | Effective | Effective -
name ] ) data range

value for quadrant bulge method | immediately 1000~1000
Modbus . Related factory

0x355A unit | 0.1% P : 0
address modes settings

Quadrant protrusion positive interpolation value, percentage of rated current.
Compensated feedforward torque value at forward zero crossing.

Negative compensation | Effective | Effective -
name ] ) data range

value for quadrant bulge method | immediately- 1000~1000
Modbus . Related factory

0x355C unit | 0.1% P . 0
address modes settings

Quadrant convex negative interpolation value, percentage of rated current.

When crossing the zero point in reverse, the compensated feedforward torque value does not need to consider

the sign during reverse compensation. Setting 30% can indicate a negative compensation of 30% of the rated

torque.
Effective
name Manufacturer's use - data range 0~1000
method
Modbus . Related factory
0x355E unit | - - . 0
address modes settings
Manufacturer's use, please do not set
Effective
name Manufacturer's use - data range 0~10000
method
Modbus . Related factory
0x3560 unit | - - . 0
address modes settings
Manufacturer's use, please do not set
Effective
name Manufacturer's use - data range 0~10000
method
Modbus : Related factory
0x3562 unit | - - . 0
address modes settings
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‘ Manufacturer's use, please do not set

Establishment  time  of . )
Effective | Effective
name quadrant bulge . . data range 0~10000
) method | immediately

compensation
Modbus . Related factory

0x3564 unit | 0.1ms P . 0
address modes settings

The establishment time of quadrant bulge compensation is the time required for the current to rise to the

compensation value

Set the torque Slope time for compensating torque from 0 to Pr5.45 or Pr5.46 torque compensation values.

Quadrant bulge | Effective | Effective
name ) o ] ) data range 0~10000
compensation holding time | method | immediately
Modbus . Related factory
0x3568 unit | 0.1ms P . 0
address modes settings

Quadrant bulge compensation holding time, unit: 0.1ms, which is the time to maintain the compensation value

Set the holding time for the compensation torque to maintain the pr5.45 or Pr5.46 torque compensation value.

Effective | Effective
name Manufacturer's use . . data range 0~2
method | immediately
Modbus : Related factory
0x356A unit | - ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use . . data range
method | immediately
Modbus . Related factory
0x356C~0x35AC | unit | - ALL .
address modes settings
10.7 Pr06 group parameters
Effective | Effective
name Manufacturer's use ] ) data range 0~100
method | immediately
Modbus . Related factory
0x3600 unit | 0.1V/100% P/S/F . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range 0~0
method | immediately
Modbus | 0x3602 ‘ unit ‘ - Related | - factory 0
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- address | ‘ ‘ ‘ modes | settings
Setting for excessive speed | Effective | Effective
name o ] ) data range 0~20000
deviation method | immediately
Modbus . Related factory
0x3604 unit | rpm P/S/F : 0
address modes settings

alarm.

exceeds this set value, Err24.2 (excessive speed deviation protection) will occur.

the motor; When the set value is 20000, shield the speed deviation over limit alarm.

If the speed deviation (the difference between the internal position command speed and the actual speed)
For linear motors: When the set value is 0, the internal speed deviation threshold is 30% of the rated speed of
For rotating motors: When the set value is 0, it indicates that the shielding speed deviation exceeds the limit
The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,

respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Effective | Effective
name Manufacturer's use . . data range 0~0
method | immediately
Modbus . Related factory
0x3606 unit | - - . 0
address modes settings
Jog trial operation | Effective | Effective
name . ) data range 0~500
command speed method | immediately
Modbus : Related factory
0x3608 unit | rpm ALL ; 300
address modes settings
Set the command speed for JOG trial operation (speed control).
Position 3 gain effective | Effective | Effective
name . . . data range 0~10000
time method | immediately
Modbus . Related factory
0x360A unit | 0.1ms P . 0
address modes settings
Set the time for the third gain to become effective.
When not in use, please set Pr6.05=0 and Pr6.06=100.
Only effective when controlling the position.
o ) o Effective | Effective
name Position 3 gain multiplier . . data range 50~1000
method | immediately
Modbus . Related factory
0x360C unit | % P . 100
address modes settings

The third gain is set based on the magnification of the first gain.
Third gain=First gain multiplied by Pr6.06/100
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Torque command added | Effective | Effective

name ] ) data range -100~100
value method | immediately

Modbus . Related factory
0x360E unit | % P/S/F : 0

address modes settings

Set the offset load compensation value that is continuously added to the torque command using control modes
other than torque control.
When the real-time automatic adjustment of the vertical axis mode is effective, update this parameter.

Positive direction torque | Effective | Effective
name ) ] ) data range -100~100
compensation value method | immediately
Modbus . Related factory
0x3610 unit | % P : 0
address modes settings

During position control, the dynamic friction compensation value is set to be added to the torque command
when receiving positive position commands.
When the real-time automatic adjustment friction compensation mode is effective, update this parameter.

Negative direction torque | Effective | Effective
name ) ] ) data range -100~100
compensation value method | immediately
Modbus . Related factory
0x3612 unit | % P : 0
address modes settings

During position control, the dynamic friction compensation value is set to be added to the torque command
when receiving negative direction position commands.
When the real-time automatic adjustment friction compensation mode is effective, update this parameter.

Function extension | Effective | Effective

name ] ] ) data range 0~2147483647
settings method | immediately

Modbus : Related factory
0x3614 unit | - ALL . 16

address modes settings

Each function is set in bit units.

bit0 Unused Please fix position 0
bitl Overload detection of detection Invalid
i
shielded IGBT module valid detection
. Block ABZ disconnection | . . .
bit6 ) invalid effective
detection

Encoder overheating

bitl1 abnormal protection invalid effective
detection
. Servo fast power-off . . .
Bit12 effective invalid
enable
bitl5 Slow stop function invalid effective
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*The lowest bit is bit0
*When the encoder overheating warning occurs, Errl15.1 "Encoder Overheating Abnormal Protection"

occurs.

. Effective | Power on
name Current response setting . data range 10~300
method | again
Modbus . Related factory
0x3616 unit | % ALL . 100
address modes settings
Make slight adjustments to the current response.
Improve current response by setting this parameter to 100%.
Effective | Effective
name Manufacturer's use ] ) data range 0~0
method | immediately
Modbus . Related factory
0x3618 unit | - - . 0
address modes settings
L . Effective | Power on
name Second inertia ratio . data range 0~20000
method | again
Modbus . Related factory
0x361A unit | % ALL . 250
address modes settings

Set the second inertia ratio.

Set the ratio of load inertia to motor rotor inertia.

Pr6.13=(load inertia/rotor inertia) x 100 "%"

Note:

Pr0.04 is larger than the actual value,

Pr0.04 inertia ratio is compared to reality.

When the inertia ratio is set correctly, the setting unit for Pr1.01 and Pr1.06 is (Hz). When the inertia ratio of

The larger the units set for the speed loop gain, the smaller the units set for the speed loop gain when the

Immediate stop time upon | Effective | Effective
name ] ) data range 0~1000
alarm method | immediately
Modbus . Related factory
0x361C unit | ms ALL . 200
address modes settings

Set the allowable time to immediately stop the action when an alarm occurs.

If it exceeds this set value, it will become a mandatory alarm state.

When the set value is 0, it does not immediately stop, but immediately becomes an alarm stop state.

Note: To make the motor stop freely, set it to 0.

Second  Speed

Level

Effective

Effective

data range

0~20000
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Setting method | immediately
Modbus . Related factory

0x361E unit | rpm ALL . 0
address modes settings

When set to 0, it is 1.2 times the maximum speed of the motor.

If the motor speed exceeds this set value, Err26.1 "second overspeed protection" will occur.

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Effective | Effective
name Manufacturer's use ] ) datarange | 0~1
method | immediately
Modbus : Related factory
0x3620 unit | - - . 0
address modes settings
Front panel parameter | Effective )
name . . Power on again |datarange |0~1
writing selection method
Modbus . Related factory
0x3622 unit |- ALL . 0
address modes settings
Select the EEPROM writing rule for parameter changes on the front panel.
set value Write selection
0 EEPROM writing is not performed
simultaneously
1 Simultaneously writing EEPROM
Effective )
name Manufacturer's use Power on again |data range |0~100
method
Modbus . Related factory
0x3624 unit |- ALL . 0
address modes settings
Effective | Effective
name Manufacturer's use ] ) data range -100~100
method | immediately
Modbus . Related factory
0x362E unit | - - . 0
address modes settings
Load variation | Effective | Effective
name . . . data range 10~2500
compensation filter method | immediately
Modbus . Related factory
0x3630 unit | 0.01ms P/S . 53
address modes settings

Set the filter time constant corresponding to the load variation.
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Effective | Effective
name Manufacturer's use ] ) data range 0~0
method | immediately
Modbus . Related factory
0x3632~0x3634 | unit | - - . 0
address modes settings
Warning lock (hold) time | Effective | Power on
name ) ) data range 0~10
selection method | again
Modbus . Related factory
0x3636 unit | s ALL . 5
address modes settings
Set the warning lock (hold) time.
0 Lock (hold) time infinite
1 1[s]
2 2[s]
3 3[s]
4 4[s]
[51] ‘ 5[s]
Lock (hold) time
6 6[s]
7 7[s]
8 8[s]
9 9[s]
10 10[s]
Multi stage/zero return | Effective .
name . Power on again | data range 0~2
control mode selection method
Modbus : Related factory
0x3638 unit | - P . 0
address modes settings
Select multi-stage/zero return control mode.
0 invalid
1 Modbus/PC mode
2 10 mode
Effective | Effective
name Manufacturer's use . . data range -
method | immediately
Modbus : Related factory
0x363A~0x3646 | unit | - - : -
address modes settings
- name Dynamic brake operation | Effective | Power on again | data range 0~1
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input method
Modbus . Related factory

0x3648 unit | - ALL . 0
address modes settings

0

invalid

Set the validity/invalidity of the dynamic brake (DB) operation input through IO.

1

effective

When Pr6.36 is set to valid, the dynamic brake switching input in the IO function needs to be configured in all

three modes, otherwise 10 alarms 332 and 333 (IO input function model abnormality) will occur

Effective | Effective
name Manufacturer's use . . data range 0~1000
method | immediately
Modbus . Related factory
0x364A unit | - - . 0
address modes settings
) ) ) Effective ) -
name Warning blocking setting Power on again | data range
method 32768~32767
Modbus : Related factory
0x364C unit | - ALL . 4
address modes settings
Warning shielding (mask) | Effectiv . -
name . Power on again | data range
setting 2 e method 32768~32767
Modbus . Related factory
0x364E | unit - ALL . 0
address modes settings
Warning blocking setting, when the corresponding bit is 1, the warning detection is invalid
A0 Overload warning | Bit7 -
A2 Battery warning Bit0 -
Collision limit )
A3 . Bit6
warning
High temperature
AA warning for servo | - Bit0
chamber
Servo waiting to
AE ) - -
restart warning
Encoder self-
AF . . - -
tuning warning
! name Manufacturer's use Effective | Effective data range -
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method | immediately
Modbus : Related factory
0x3650~0x365C | unit | - - : 0
address modes settings
Function Expansion | Effective | Power on | data
name ) . -32768~32767
Setting 2 method again range
factory
Modbus un Related )
0x365E . - ALL setting | |
address it modes
s

Each function is set

in bit units.

. 2-degree-of-freedom control . . )
Bit0 invalid effective
mode
Bitl1 Instant stop alarm extension invalid effective
*The lowest bit is bit0
) Effective | Effective
name Adjust the filter ) . data range 0~2000
method | immediately
Modbus : Related factory
0x3660 unit 0.1ms P/S/F . 11
address modes settings
Set the constant of the adjustment filter for 2-degree-of-freedom control.
Effective | Effective
name Manufacturer's use ] ) data range 0~99
method | immediately
Modbus : Related factory
0x3662 unit - - . 15
address modes settings
) o ) ) Effective | Effective data
name Viscous friction compensation gain . . 0~10000
method | immediately | range
Modbus : 0.1%/ (10000 | Related factory
0x3664 unit . P/S/F . 0
address r/min) modes settings

Multiply the command speed by this set value, and add the correction amount to the torque command.
The unit is [rated torque 0.1%/(10000 r/min)].

Please maintain the

default settings.

Instant  stop  completion | Effective | Effective
name o ] ) data range | 0~10000
waiting time method immediately
Modbus . Related factory
0x3666 unit | ms ALL . 0
address modes settings
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When a warning corresponding to immediate stop occurs, the brake release output (BRK-OFF) is set to OFF,

and the motor is maintained energized for a certain period of time.

Note: To make the motor stop freely, set it to 0.

Effective | Effective
name Manufacturer's use ] ) data range | -
method immediately
Modbus . Related factory
0x3668~0x3670 | unit | - - . -
address modes settings
Detection time of torque | Effective | Effective
name . . . . data range | 0~5000
saturation anomaly protection | method immediately
Modbus . Related factory
0x3672 unit | ms P/S/F . 0
address modes settings

Set the detection time for torque saturation anomaly protection.

Torque

Tarque
Limitaticn

Tarque
Command

Signal output
during torgue limitation
(TLCD

OFF

1
I alarm ! !
; _not :
ocour
! ! Ermf. 1 Occur

]
]
Alarm :
Cutput 1
CALMD I I !
setpoint of Pre.57 (ms) not full Setpoint of Pre.57 (ms)

When the torgue saturation state does
not persist within the Pré. 57 set value
for ms, Err16.1 does not accur, and the Err16.1 accurs.

counter is reset to zero.

When the set value is 0, this function is invalid and no alarm occurs.

During torque control, this function is invalid and Err16.1 does not occur.

When the torqgue saturation state

persists above the set value of Pr&.57,

When the warning is immediately stopped, this function is invalid and Err16.1 does not occur.

When torque saturation occurs above the set time, Err16.1 "torque saturation abnormal protection" occurs.

For example, when set to 5000, Err16.1 occurs when the torque saturation state lasts for about 5 seconds.

Effective | Effective -2147483648~
name Manufacturer's use ) . data range
method | immediately 2147483647
Modbus . Related factory
0x3674 unit - ALL . 0
address modes settings

Manufacturer's use
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. Effective | Effective data
name For internal use only ] ) -
method | immediately | range
Modbus . Related factory
0x3676~0x3698 | unit | - - . -
address modes settings
Do not set

10.8 Pr07 group parameters

Zero  return  method )
Set Effective

name selection (a total of 39 . . . data range 0~39
i effective | immediately
options)
Modbus . Related factory
0x3702 unit | - P . 0
address modes settings

There are a total of 38 methods for zeroing: 35 standard 402 protocol modes for zeroing+3 special collision

zeroing
. Set Effective
name Return to zero acceleration . ) ) data range 1~1000000
effective | immediately
Modbus : Related factory
0x3704 unit | ms/krpm P . 100
address modes settings

Zero acceleration setting, unit: ms/krpm
The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Set Effective
name The first zero speed . ) . data range 0~20000
effective | immediately
Modbus : Related factory
0x3706 unit | rpm P . 30
address modes settings

The first zero speed setting is the initial positioning speed in each zero mode, and the first zero speed can be
slightly faster

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

- name Second Zero Speed Set Effective data range 0~1000
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effective | immediately
Modbus . Related factory
0x3708 unit | rpm P . 15
address modes settings

needs to be slowly achieved.
The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,

The second zero speed setting is the precise positioning speed in each zero mode, and the second zero speed

respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

) Set Effective data -2147483648-
name Return to zero bias : . .
effective | immediately | range 2147483647
Modbus | Instruction | Related factory
0x370A unit ) P . 0
address unit modes settings

Zeroing bias refers to the process of following the normal zeroing logic, where the servo reaches the preset

point and continues to move to the bias position, then resets to zero and completes the output zeroing process.

o Set Effective
name Collision current . . . data range 0-500
effective | immediately
Modbus . Related factory
0x370C unit | % P . 0
address modes settings

Collision current refers to the 36, 37, and 38 return to zero modes. After encountering the limit signal, the

current reaches the collision current value and lasts for a period of time. The collision current is a percentage

of the rated current.

Duration of  collision | Set Effective
name . ) . data range 0-20000
current effective | immediately
Modbus : Related factory
0x3714 unit | ms P . 0
address modes settings

Linear motor collision backlash:
When the zeroing mode is any one of 36, 37, or 38, and the motor's operating current is greater than the collision
current and the duration is greater than the set value after encountering the limit signal, zeroing enters the next

step and moves in reverse.

Z-trip maximum value | Set Effective
name . . . . data range 2147483648-
protection effective | immediately
2147483647
Modbus . Related factory
0x3716 unit | - P . 0
address modes settings

The maximum protection of z is used to determine whether the zero return Z signal is accurate. This value is

generally set to the intermediate value between Z and 2Z.(Be careful not to set it exactly to Z or 2Z, take the
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middle value)

10.9 Pr08 group parameters

Set Effective data
name Manufacturer's use . . ) 10~500
effective | immediately | range
EtherCAT . Related factory
- unit 0.1% P . 50
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . ) 1~500
effective | immediately | range
EtherCAT . Related factory
- unit 0.1% P . 10
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . . 5~100
effective | immediately | range
EtherCAT . Related factory
- unit 0.1% P . 20
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . . 0~32767
effective | immediately | range
EtherCAT : Related factory
- unit - p . 0
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . . 10~1000
effective | immediately | range
EtherCAT : Related factory
- unit Hz P . 50
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . ) 0~1000
effective | immediately | range
EtherCAT . Related factory
- unit Hz P . 100
address modes settings
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Manufacturer's use, do not set.

Set Effective data
name Manufacturer's use : . ) 5~1000
effective | immediately | range
EtherCAT . Related factory
- unit Hz P . 20
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . . 1~2000
effective | immediately | range
EtherCAT . Related factory
- unit 0.1Hz P . 100
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . ) . 0~32767
effective | immediately | range
EtherCAT Related factory
- unit 0.01ms P . 0
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use ) . . 0~100
effective | immediately | range
EtherCAT Related factory
- unit | % P . 0
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . . 1~100
effective | immediately | range
EtherCAT . Related factory
- unit | - P . 10
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . ) 10~500
effective | immediately | range
EtherCAT Related factory
- unit | % P . 100
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . ) ) 0~150
effective | immediately | range
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EtherCAT . Related factory
- unit | % P . 92
address modes settings
Manufacturer's use, do not set.
10.10 Pr09 group parameters
. . Set data
name Carrier frequency selection . Restart 0~3
effective range
EtherCAT . Related factory
- unit - ALL . 1
address modes settings
Frequency setting for glass loading.
0 5KHz
(11 10KHz
2 16KHz
20KHz
Take
o ) Set effect data
name Synchronization cycle selection . 0~6
effective | after range
restart
EtherCAT : Related factory
- unit us ALL . 2
address modes settings

be set independently.

Set the internal synchronization control cycle. If the bus is set, this parameter will automatically update or can

0 500us
1 1000us
[21 2000us
3 4000us
4 5000us
5 8000us
6 10000us
Selection of Current Loop | Set Effective data
name . ) ) 0~2
Control effective | immediately | range
EtherCAT : Related factory
- unit - ALL . 0
address modes settings
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Set the control mode of the current loop:

0 PI+feedback  decoupling  control,
default setting.
1 Complex vector decoupling control
2 Error based current prediction control
Cross decoupling | Set Effective data
name . . : . . 0~150
compensation coefficient effective | immediately | range
EtherCAT : Related factory
- unit % ALL . 100
address modes settings

Set the proportional coefficient of cross decoupling control, in%, default to 100%.

achieve better performance at high speeds.

Full interface control can

Internal use, please do not set.

Compensation coefficient for | Set Effective data
name . . . . 0~150
back electromotive force effective | immediately | range
EtherCAT . Related factory
- unit % ALL . 100
address modes settings
Set the back electromotive force compensation coefficient, default to 100%.
Dead zone compensation | Set Effective data
name . . . . 0~150
coefficient effective | immediately | range
EtherCAT : Related factory
- unit % ALL . 100
address modes settings
Set the proportional coefficient of the dead zone compensation voltage.
) ) Set Effective data
name Weak magnetic control gain . . . 0~1000
effective | immediately | range
EtherCAT : Related factory
- unit % ALL ; 100
address modes settings
Set the gain coefficient for weak magnetic control.
) ) ) ) Set Effective data
name Simulation function options : . . 0~2147483647
effective | immediately | range
EtherCAT : Related factory
- unit - ALL . 0
address modes settings
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Set the load inertia ratio of the simulated motor, not recommended for users to set, for internal use.

. . . . Set Effective data
name Simulated inertia ratio setting . ] ) 0~20000
effective | immediately | range
EtherCAT . Related factory
- unit % ALL . 250
address modes settings

) Set Effective data
name Simulate load torque . . ) 0~500
effective | immediately | range
EtherCAT : Related factory
- unit % ALL . 0
address modes settings
Set simulated load, not recommended for user settings, for internal use.
Simulate anti resonant | Set Effective data
name . . . 0~2000
frequency effective | immediately | range
EtherCAT . Related factory
- unit Hz ALL ) 300
address modes settings
Simulate anti resonant frequency, not recommended for user settings, for internal use.
. Set Effective data
name Simulate resonant frequency . ] ) 0~10000
effective | immediately | range
EtherCAT . Related factory
- unit Hz ALL . 300
address modes settings
Simulate resonance frequency, not recommended for user settings, for internal use.
Set Effective data
name Manufacturer's use . . . 0~1
effective | immediately | range
EtherCAT : Related factory
- unit - ALL . 0
address modes settings
Manufacturer's use, do not set.
Set Power on | data
name Manufacturer's use . . 0~1
effective | again range
EtherCAT : Related factory
- unit - P/V ) 0
address modes settings
Manufacturer's use, do not set.
Set Effective data
name Manufacturer's use . . ) 10~1000
effective | immediately | range
EtherCAT | - |unit | % Related | P/V factory | 100
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settings ‘

address | ‘ | modes ‘
Manufacturer's use, do not set.

Set Effective data
name Manufacturer's use . . . 10~1000
effective | immediately | range
EtherCAT . Related factory
- unit % P . 100
address modes settings
Manufacturer's use, do not set.

Set Effective data
name Manufacturer's use . . . 0~100
effective | immediately | range
EtherCAT . Related factory
- unit % P . 0
address modes settings
Manufacturer's use, do not set.

Set Effective data
name Manufacturer's use . . . 1~10000
effective | immediately | range
EtherCAT . Related factory
- unit 0.1ms P : 5
address modes settings
Manufacturer's use, do not set.

10.11 Pr10 group parameters

Set
name Motor brand . Power on again | data range 0~20
effective
Modbus . Related factory
0x3A00 unit | - ALL . 1
address modes settings

This parameter is used to set the series of motors. Q 6 currently supports self identification of multiple rotating
motors, and self identification of motors will automatically identify the motor brand;If it is a third-party or

unrecognized motor, please configure this parameter to 0;

Set
name Motor model . Power on again | data range 0~50
effective
Modbus . Related factory
0x3A02 unit | - ALL . 1
address modes settings

This parameter is used to set the model of the motor. Q 6 currently supports multiple motor models;

If it is a third-party or unrecognized motor, please configure this parameter to 0;

- name Motor Type Set Power on again | data range 0~3
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effective
Modbus : Related factory
0x3A04 unit | - ALL ; 0
address modes settings
This parameter is used to set the type of motor
0 rotating electric machine
1 linear motor
2 simulated motor
3 Voice Coil Motor
Set Power on
name Rated power of motor . . data range 1~20000
effective | again
Modbus : Related factory
0x3A06 unit | 0.01kW ALL . 75
address modes settings

This parameter is the internal characteristic parameter of the motor. When using a custom motor, it is necessary

to set it correctly according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

Set
name Rated current of motor . Power on again | data range 1~32767
effective
Modbus . Related factory
0x3A08 unit | 0.1A ALL . 50
address modes settings

Set the rated current value of the motor to 5.0A by default. When using a custom motor, it is necessary to set

it correctly according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

Set
name Rated speed of motor . Power on again | data range 1~30000
effective
Modbus . Related factory
0x3A0A unit | rpm - . 3000
address modes settings

Set the value of the rated speed of the motor.When using a custom motor, it is necessary to set it correctly
according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Maximum speed of motor

Set

effective

Power on again

data range

1~30000
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Modbus
address

0x3A0C unit

Ipm

Related

modes

ALL

factory
settings

6500

according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

Set the maximum speed value of the motor.When using a custom motor, it is necessary to set it correctly

The default units for speed and acceleration parameters are given in rpm and ms/rpm for a rotating motor,
respectively. For a linear motor, the default units are mm/s and mm/s. The display of speed and

acceleration/deceleration units can be set as needed through the upper computer debugging software.

Set
name number of pole pairs : Power on again | data range 1~255
effective
Modbus . Related factory
0x3A0E unit | Pn ALL . 5
address modes settings

Set the numerical value of the number of motor poles.When using a custom motor, it is necessary to set it

correctly according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

Set Power on
name Rated torque of motor . . data range 1~3276700
effective | again
Modbus . Related | Power on | factory
0x3A10 | unit | 0.00I1N.m . . 2390
address modes again settings

Set the rated torque value of the motor, which defaults to 2.390N. m;When using a custom motor, it is necessary

to set it correctly according to the motor nameplate.

When using a self identifying motor, this parameter will be automatically identified.

. . Set Power on
name Motor coil phase resistance . ) data range 1~100000
effective | again
Modbus . Related factory
0x3A12 unit | 0.01ohm ALL ) 50
address modes settings

This parameter is the internal characteristic parameter of the motor. When using a custom motor, this parameter

needs to be set correctly according to the motor nameplate. When using a preset motor, this parameter is read-

only.

Set the resistance of the motor coil, note that the resistance value here is the phase resistance;

Direct axis phase | Set Power on
name ] . ) data range 1~100000
inductance of motor effective | again
Modbus . Related factory
0x3A14 unit | 0.0lmH ALL . 290
address modes settings

This parameter is the internal characteristic parameter of the motor. When using a custom motor, this parameter

needs to be set correctly according to the motor nameplate. When using the preset motor, this parameter is read-

only and defaults to 2.9mH.
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Set the value of the direct axis inductance of the motor, with the inductance value being the phase inductance

Motor cross axis phase | Set Power on
name . . . data range 1~100000
inductance effective | again
Modbus : Related factory
0x3A16 unit | 0.0lmH ALL . 290
address modes settings

This parameter is the internal characteristic parameter of the motor. When using a custom motor, this parameter

needs to be set correctly according to the motor nameplate. When using the preset motor, this parameter is read-

only and defaults to 2.9mH.

Set the value of the motor's cross axis inductance, where the inductance value is the phase inductance

Motor rotor moment of | Set Power on

name o . . data range 1~3276700
inertia effective | again

Modbus . Related factory
0x3A18 unit | kg.cm? ALL : 182

address modes settings

When using a custom motor, this parameter needs to be set correctly according to the motor nameplate. When

using a preset motor, this parameter is read-only and defaults to 1.82kg.cm?.

Motor back electromotive | Set Power on
name : ) data range 1~2000
force constant effective | again
Modbus . Related factory
0x3A1A unit | V/krpm ALL . 28
address modes settings

Set the value of the motor back electromotive force constant. When using a custom motor, this parameter needs

to be set correctly according to the motor nameplate.When using a preset motor, this parameter is read-only

and defaults to 28V/krpm.
Motor load simulation | Set Power on
name o . . . data range 0~20000
inertia ratio effective | again
Modbus . Related factory
0x3A1C unit | % ALL . 250
address modes settings

This parameter represents the inertia ratio corresponding to the simulated load when using a simulated motor.

Set
name encoder type . Power on again | data range 0~11
effective
Modbus . Related factory
0x3A1E unit | - ALL . 0
address modes settings

Set the encoder type used for the connected motor.

Tamagawa 2.5M Encoder

0

Nikon 2.5M Encoder
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Panasonic encoder

ABZ encoder

Tamagawa 4M Encoder

Nikon 4M Encoder

Singlinna 2.5M encoder

Singlinna 4M encoder

Tamagawa 1M Encoder

O ([0 [ Q[ [N |||

Shengtaiqi encoder

—
(=]

BiSS C encoder

—_—
—_—

Analog to BissC protocol (non-2 integer

order)

Single cycle resolution of | Set .
name o . Power on again | data range 10~32
communication encoder effective
Modbus ) . Related factory
0x3A20 unit | Bit ALL . 17
address modes settings
Set the resolution of the absolute position encoder used for single turn counting.
Multi cycle resolution of | Set .
name L . Power on again | data range 0~30
communication encoder effective
Modbus . Related factory
0x3A22 unit | - ALL . 0
address modes settings

Set the multi turn counting resolution of the absolute position encoder used. For single turn absolute value

encoders, this parameter needs to be set to 0.

Actual  resolution  of i
@
name communication encoder . Power on again | data range 10~32
] effective

(for shift only)
Modbus : Related factory

0x8436 unit | - ALL . 17
address modes settings

set this parameter.

Set the actual resolution of the communication encoder, only when the encoder needs to reduce the resolution,

When using it specifically, set this parameter to the actual resolution of the motor, and set Pr10.16 and the
single coil resolution of the communication encoder to the resolution to be shifted. For example, if the 24 bit
resolution motor is shifted to 17 bit, set Pr10.18 to 24 and Pr10.16 to 17.

Incremental (ABZ) | Set . -
name . . Power on again | data range

encoder resolution effective 2731~2731
Modbus : Related factory

0x3A40 unit | pluse ALL . 10000
address modes settings
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Used to set the number of pulses required for one rotation of the incremental ABZ encoder.

Direct drive magnetic pole | Set Power on 0~21474
name . . . data range
spacing effective | again 83647
Modbus . Related factory
0x82F0 unit | 0.01lmm ALL . 2400
address modes settings
Set the magnetic pole spacing of the linear motor to 24mm by default
Direct drive grating ruler . Power  on 1~21474
name ) Set effective ) data range
resolution again 83647
Modbus . Related factory
0x82F2 | unit | 0.001um ALL . 500
address modes settings
Set the resolution of the grating ruler for the linear motor to 0.5um by default
Number of pulses per
. . . Set . 1~21474
name magnetic pole in direct : Power on again | data range
) effective 83647
drive
Modbus : Related factory
0x82F6 unit | pluse ALL . 10000
address modes settings

Set the number of pulses per magnetic pole of the linear motor, and this parameter takes effect when the distance

between the direct drive magnetic poles is 0.

If there is a decimal point between the magnetic pole spacing and the resolution of the grating ruler when

calculating the number of pulses, this parameter needs to be used.

) Set Effective
name Reversing mode . ) ) data range 0~4
effective | immediately
Modbus . Related factory
0x3A42 unit | - ALL . 0
address modes settings

Used to set the self-learning mode for power on angle.

0: Round trip motion commutation, mainly used for reversing the direction of rotating motors (before system
enable, it is autonomously completed by the servo, and after micro motion is completed, the enable is dropped)
1: Smooth micro motion commutation, mainly used for linear motor commutation (before system enable, it is
autonomously completed by the servo, and after micro motion is completed, the enable is dropped)

2: Hall commutation, mainly used for reversing linear motors with Hall effect

3: Enable reciprocating motion commutation, mainly used for reversing the rotation motor after system
enablement (after system enablement, it is autonomously completed by the servo, and the enablement does not
drop after micro motion is completed)

4: Enable smooth micro motion commutation, mainly used for linear motor commutation after system
enablement (after system enablement, it is autonomously completed by the servo, and the enablement does not

drop after micro motion is completed)
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Encoder commutation | Set .
name . Power on again | data range 1~200
current effective
Modbus . Related factory
0x3A2C unit | % ALL . 100
address modes settings

of the rated current of the motor.

be appropriately increased.

This parameter is used to set the given current magnitude under self-learning conditions, which is a percentage

When the load is heavy and the commutation mode is smooth micro motion, or when smooth micro motion is

enabled and the electrical angle cannot be correctly recognized (alarm 990 commutation failure), this value can

Set

Effective

name Smooth commutation time . . . data range 10~500
effective | immediately
Modbus . Related factory
0x3A3E unit | ms ALL . 100
address modes settings
Set the waiting time for smooth commutation.
Encoder zero position | Set .
name ) . Power on again | data range 0~36000
angle (electrical angle) effective
Modbus . Related factory
0x3A24 unit | °© ALL . 0.00
address modes settings

This parameter displays the zero point position angle of the motor encoder obtained through "position angle

self-learning" for encoder zero point self-learning, which is commonly referred to as the electrical angle.

Encoder  malfunction | Set Power on
name . ) data range 0~1
enabled effective | again
Modbus . Related factory
0x3A26 unit | - ALL . 1
address modes settings

Set whether to enable encoder self alarm except for "encoder connection error”, in applications where the

absolute position information of the motor rotor does not need to be saved after servo power failure.

Maximum deviation of | Set )
name . Power on again | data range 100~100000
encoder effective
Modbus | Related factory
0x3A28 unit | inc ALL . 100
address modes settings
Encoder fitting alarm | Set .
name . Power on again | data range 0~1
enable effective
Modbus . Related factory
0x3A2A unit | - ALL . 0
address modes settings
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Encoder fitting alarm enable.

0 invalid
effective

Current loop gain | Set .
name . . Power on again | data range 1~9999

coefficient Kp effective
Modbus . Related factory

0x3A2E unit | 0.01 ALL . 100
address modes settings

The default value is 1. Adjusting this parameter is the same as adjusting Pr6.11 function, the larger the value,

the faster the response

When using linear motors or DDR, this parameter needs to be slightly reduced to 0.5-0.7, and adjusted

according to the actual situation

Current loop integral | Set .
name . . . Power on again | data range 1~9999
coefficient Ki effective
Modbus . Related factory
0x3A30 unit | 0.1 ALL . 1000
address modes settings
The default value is 100, debug according to the actual situation
Set Power on
name Manufacturer's use . ) data range 0~2
effective | again
Modbus . Related factory
0x3A36 unit | - ALL . 0
address modes settings
U and W phase | Set Power on
name . . data range | 0~1
sequence exchange effective | again
Modbus . Related factory
0x3A3C | unit | - ALL . 0
address modes settings
0: The phase sequence of U and W is not interchangeable;
1: U and W phase sequence exchange;
) Set )
name dead time : Power on again | data range 1000~10000
effective
Modbus . Related factory
0x3A34 unit | ns ALL . 2000
address modes settings
Dead time setting, default is 2us.
Please do not change this parameter arbitrarily
- name Enable circuit detection of | Set Power on again | data range 0~1
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the brake module effective
Modbus : Related factory

0x3A46 unit | - ALL . 0
address modes settings

1: Open the brake module for detection

Set

name Manufacturer's use . Power on again | data range 0~100
effective
Modbus . Related factory
0x3A3A unit | - ALL . 100
address modes settings
Do not set
Set )
name Manufacturer's use . Power on again | data range 0~10
effective
Modbus . Related factory
0x3A32 unit | - ALL . 0
address modes settings

Do not set

10.12 Pr11 group parameters

Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x8408 unit | - ALL . 0
address modes settings

Manufacturer's use.

Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x840A unit | - ALL : 0
address modes settings

Manufacturer's use

Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x840C unit | - ALL . 0
address modes settings

Manufacturer's use
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Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x840E unit | - ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x8410 unit | - ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~7
method | immediately
Modbus . Related factory
0x8412 unit | - ALL : 0
address modes settings
Manufacturer's use
Effective | Effective )
name Manufacturer's use ] ) data range | 2147483648~
method | immediately
2147483647
Modbus . Related factory
0x8414 unit | Pulse ALL . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~6
method | immediately
Modbus . Related factory
0x82FE unit | - P . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~1
method | immediately
Modbus . Related factory
0x8300 unit | - P . 0
address modes settings
- name Manufacturer's use Effective | Effective data range | -2147483648
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method | immediately ~2147483647
Modbus . Related factory
0x8302 unit | ns P . 0
address modes settings
Manufacturer's use
Effective | Effective -2147483648
name Manufacturer's use ] ) data range
method | immediately ~2147483647
Modbus . Related factory
0x8304 unit | Pulse P . 0
address modes settings
Manufacturer's use
Effective | Effective -2147483648
name Manufacturer's use ) ) data range
method | immediately ~2147483647
Modbus . Related factory
0x8306 unit | Pulse P ) 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use . . data range | 0~6
method | immediately
Modbus : Related factory
0x8308 unit | - P . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~1
method | immediately
Modbus . Related factory
0x830A unit | - P . 0
address modes settings
Manufacturer's use
Effective | Effective -2147483648
name Manufacturer's use . . data range
method | immediately ~2147483647
Modbus . Related factory
0x830C unit | ns P . 0
address modes settings
Manufacturer's use
Effective | Effective -2147483648
name Manufacturer's use ] ) data range
method | immediately ~2147483647
Modbus . Related factory
0x830E unit | Pulse P : 0
address modes settings
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Manufacturer's use

Manufacturer's use

Effective | Effective -2147483648
name Manufacturer's use . . data range
method | immediately ~2147483647
Modbus . Related factory
0x8310 unit | Pulse P . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~1
method | immediately
Modbus . Related factory
0x82D4 unit | - P . 0
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use . . data range | 0~2147483647
method | immediately
Modbus . Related factory
0x82D6 unit | Pulse P . 10000
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~6000
method | immediately
Modbus . Related factory
0x82D8 unit | Rpm P . 200
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use . . data range | 0~1000
method | immediately
Modbus . Related factory
0x82DA unit | ms/krpm P . 10
address modes settings
Manufacturer's use
Effective | Effective
name Manufacturer's use ] ) data range | 0~1
method | immediately
Modbus : Related factory
0x82DC unit | - P . 1
address modes settings
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10.13 Pr12 group parameters

Manufacturer's Effective | Power data
name . 90000~110000
use method | on again | range
EtherCAT . Related factory
- | unit | 0.001% ALL . 100000
address modes settings
Effective | Effective data
name Manufacturer's use . ) 0~1
method | immediately | range
EtherCAT . Related factory
- unit - ALL ; 0
address modes settings
Internal use, please do not set.
Effective | Effective data
name Manufacturer's use . . 5~50
method | immediately | range
EtherCAT . Related factory
- unit 0.1S ALL . 15
address modes settings
Internal use, please do not set.
Effective | Power on | data -
name Manufacturer's use .
method | again range 32768~32767
EtherCAT . Related factory
- unit - ALL . 0
address modes settings
Internal use, please do not set.
1: Open it
Effective | Effective data
name Manufacturer's use . . 0~1
method | immediately | range
EtherCAT . Related factory
- unit - ALL . 0
address modes settings
Effective | Effective data
name Manufacturer's use ) . 0~2000
method | immediately | range
EtherCAT : Related factory
- unit ms ALL . 600
address modes settings
Internal use, please do not set.
Effective | Effective data
name Manufacturer's use . . 0~1
method | immediately | range
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EtherCAT : Related factory
- unit - ALL . 0
address modes settings
Internal use, please do not set.
Effective | Effective data
name Manufacturer's use ) ) 0~2147483647
method | immediately | range
EtherCAT . Related factory
- unit | - ALL . 0
address modes settings
Internal use, please do not set.
10.14 Pr13 group parameters
10.15 Pr14 group parameters
10.16 Pr15 group parameters
. Effective | Effective data
name Multi stage control mode ] ) 0~1
method | immediately | range
Modbus : Related factory
0x8200 | unit | - P . 0
address modes settings
0: Relative position control
1: Absolute position control
Multi  level absolute | Effective | Effective data
name . . 0~2
control mode method | immediately | range
Modbus : Related factory
0x8202 | unit | - P . 0
address modes settings
0: Absolute positive
1: Absolute negative
2: The shortest path
. . Effective | Effective data
name Multi level Modbus trigger ] i 0~1
method | immediately | range
Modbus . Related factory
0x8204 | unit | - P . 0
address modes settings

0: Do not trigger

1: Trigger multiple levels through Modbus or PC on the upper computer
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Multi segment position | Effective | Effective data
name ) ) 0~31
number method | immediately | range
Modbus : Related factory
0x8206 | unit | - P . 0
address modes settings
In Modubs control mode, set the multi segment position numbers that need to be moved

Multi  level relative . )
. Effectiv | Effective -9223370000000000000
position 1 ] ) data
name . . @ immediatel ~922337000000000000
~Multi level relative range
o method |y 0
position 32
Modbu | 0x8208 . factory
uni | puls | Related .
s ~0x824 P setting | 0
t e modes
address | 6 s
Multi level relative position setting value
Multi level absolute . .
. Effectiv | Effective -9223370000000000000
position 1 ) . data
name ) e immediatel ~922337000000000000
~Multi  level Jedi range
B method |y 0
Position 32
Modbu | 0x8248 . factory
uni | puls | Related .
S ~0x828 P setting | 0
t e modes
address | 6 S
Multi level absolute position setting value
Multi level speed 1 Effective | Effective data -20000
name
~Multi level speed 32 method | immediately | range ~20000
Modbus . Related factory
0x8288~0x82C6 | unit | rpm P . 0
address modes settings
Multi level speed setting value

. Effective | Effective data
name Rotation value ] ) 0~2147483647
method | immediately | range
Modbus : Related factory
0x369A | unit | pulse P : 0
address modes settings

Set the motor rotation range, that is, when Pr0.15=4 when the rotary mode switch is turned on, and the
motor position value reaches the set value of the rotary mode, the rotary position value will start cycling again

from 0.Assuming that the rotation value is set to 10000 plus, the feedback position value of the rotation encoder
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will cycle from 0 to 10000.

When the rotation range is set to 0, this function is invalid. Please set the "rotation mode" to ten times or more
of the encoder;

The rotation mode cannot be used simultaneously with trajectory shaping. Under normal operating conditions,

the rotation value is equal to the encoder position feedback. This function DD takes the shortest absolute

position path more frequently.

Multi  level relative | Effective | Effective data 0-2
name ~

position unit selection method | immediately | range
Modbus : Related factory

0x8726 | unit | - P . 0
address modes settings

0: The position unit is count;
1: The position unit is 0.001 °©
2: The position unit is 0.001mm

In relative position control mode, when the position unit is set to count, the calculated data is not an integer. In

case of loss of accuracy, please change the position unit.
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11 Maintenance

11.1 Daily maintenance

Please perform regular maintenance and inspection on the drive and motor for safe use.

Precautions for maintenance and inspection

1. The power should be cut off by the operator themselves.During the power on process, do not approach the
motor or the machine it drives in case of incorrect movements.

Within a short period of time after cutting off the power, the internal circuit remains in a high-voltage
charging state.Cut off the power before checking the homework, and wait for more than 15 minutes to confirm
that the charging light is off.

When conducting insulation resistance testing on the driver, please first disconnect all connections to the
driver.Conducting insulation resistance testing in a connected state can cause driver malfunctions

4. Do not use gasoline, diluents, alcohol, acidic and alkaline cleaning agents to avoid discoloration or damage
to the outer shell.

Check project and cycle

Normal usage conditions

The environmental conditions are an annual average ambient temperature of 30 °C, a load rate of less

than 80%, and a daily operating time of less than 20 hours

Daily and regular inspections should be carried out according to the following items.

-Confirm the usage temperature, humidity, dust, foreign objects, etc
-Are there any abnormal vibrations or sounds

-Is the power supply voltage normal

-Is there any odor

routine daily -Is there fiber thread stuck to the ventilation opening

inspection -Cleaning condition of the front part of the drive and connectors

-Is the wiring damaged

-Is there any looseness or misalignment in the connection parts with the device
or equipment

-Is there any foreign object entering the load section

-Is there any looseness in the fastening parts
regular | -Are there any signs of overheating

ear
inspection Y -Is the terminal block damaged

-Is the fastening part of the terminal block loose
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11.2 Component Replacement

The time for component replacement varies depending on environmental conditions and usage methods.When an

abnormality occurs, it needs to be replaced (repaired).

O

Prohibited

Please do not disassemble or repair except for our company

battery

filter capacitor About 5 years
. 2-3 years
cooling fan
(10000 to 30000 hours)
aluminum
electrolytic About 5 years
capacitor
drive About 100000 times
Surge current | (The lifespan varies
protection relay depending on the usage
conditions)
About 20000 times
Surge current . .
. (The lifespan varies
suppression .
. depending on the usage
resistor .
conditions)
bearing 18000 hours
oil seal 5000 hours
motor 3-5 years
encoder
(20000 to 30000 hours)
Absolute encoder | Please refer to section

9.2.1.4 on battery life

The standard replacement cycle is
for reference only.

Even if the standard replacement
cycle has not been reached,

Once an abnormality occurs, it

also needs to be replaced.

11.3 Warranty Agreement

Warranty period:

The product quality warranty period is within 1 year and 6 months from the date of shipment.

Warranty coverage:

339




S TE Po Q6-DP DC Servo System Manual (User's Guide)

According to the requirements of this user manual and under normal use, if a malfunction occurs during the
warranty period, it can be repaired free of charge.However, if the following situations occur, maintenance fees
must be charged even within the warranty period.Other than this, no other express or implied warranties are made,
including but not limited to warranties of merchantability and fitness for a particular purpose

(1) When damage occurs due to improper usage, as well as improper repair or modification.

(2) After arrival, if damaged due to falling or transportation.

(3) When damage occurs due to use outside the product specification requirements.

(4) When damage occurs due to fire, earthquake, lightning strike, wind disaster, chloride corrosion, abnormal
voltage, and other natural disasters.

(5) When the machine is damaged or burned due to the intrusion of water, oil, dust, metal fragments, and other
foreign objects.

(6) Except for parts with a recorded standard lifespan exceeding their respective service lives.
The warranty scope is limited to the main body of the purchased product, and damages caused by product

malfunctions are not within the scope of compensation.
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