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Chapter 1 safety reminder

This chapter describes important matters that users must observe, including product
identification, storage, transportation, installation, wiring, operation, and inspection.

1.1 Safety Notes

@ Turn off the power for more than 5 minutes before disassembling and installing the
driver, otherwise it may cause electric shock due to residual voltage.

@ Do not disassemble or install the driver when the servo unit is powered on, otherwise
it may cause electric shock, stop the product or burn it out.

@ Please never touch the inside of the servo drive, otherwise it may cause electric shock.

@ When the power is turned on and for a period of time after the power is cut off, the
heat sink of the servo drive, the external braking resistor, the servo motor, etc. may be high
temperature, please do not touch, otherwise it may cause burns. To prevent inadvertent contact
with hands or parts (such as cables, etc.), take safety measures such as installing a cover.

@ Please use the power supply specification that conforms to the product for the power
supply of the servo drive, otherwise it may cause the product to burn out, electric shock or
fire.

@ Between the power supply and the main circuit power supply of the servo drive, be
sure to connect a magnetic contactor and a non-fuse circuit breaker. Otherwise, when the
servo drive fails, the large current cannot be cut off, resulting in a fire.

@ The ground terminal of the servo drive must be grounded, otherwise it may cause
electric shock.

@ Unless you are a professional, do not set up, disassemble, or repair the product, as this
may result in electric shock or injury.

@ Please never modify this product, otherwise injury or mechanical damage may result.

@ Do not damage or pull the cable too hard, do not subject the cable to excessive force,
do not place it under heavy objects or cause it to be pinched, otherwise it will cause
malfunction, damage, and electric shock.

@ When the servo motor is running, please never touch its rotating parts, otherwise you
may be injured.

@ Do not use this product near places where it will be splashed with water, corrosive
environments, flammable gas environments and combustibles, otherwise it may cause electric
shock or fire.

@ Please install the servo drive, servo motor and external braking resistor on
incombustible materials, otherwise it may cause fire.

@ In the servo driver and servo motor, do not mix flammable foreign objects such as oil
and grease, and conductive foreign objects such as screws and metal pieces, otherwise it may
cause a fire.
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@ When installing it on the supporting machine and starting to run, please put the servo
motor in a state where it can be stopped at any time in advance, otherwise it may cause injury.

@ In the state where the servo motor and the machine are connected, if an operation error
occurs, it will not only cause mechanical damage, but may also lead to personal accidents.

@ Install an external emergency stop device to ensure that the power is turned off and
operation is stopped immediately when an error occurs.

@ Please use a noise filter, etc. to reduce the influence of electromagnetic interference,
otherwise it will cause electromagnetic interference to the electronic devices used near the
servo unit.

@ Servo unit and servo motor should be used in the specified combination.

1.2 Precautions for storage

@ Do not place too much of this product on top of one another, as this may cause injury
or malfunction.
@ Please store in the following environment:
* Places without direct sunlight;
* Places where the ambient temperature is within the range of -20°C to +65°C;
* The relative humidity is in the range of 0% to 95%, and there is no condensation;
* Places without water droplets, steam, dust and oily dust;
* Places without high-heating devices;
* Non-corrosive, flammable gas and liquid places;
* Places that are not easy to be splashed with water, oil, medicines, etc.;
* Places that will not be exposed to radioactive radiation;
* Strong and vibration-free place;
* A place without electromagnetic noise interference.
Storage in an environment other than the above may result in product failure or
damage.

1.3 Precautions for transportation

@ When operating the servo unit and servo motor, be careful of sharp parts such as the
corners of the equipment, otherwise injury may result.

@ Do not place too much of this product on top of one another, as this may cause injury
or malfunction.

@ This is a precision device, please do not drop it or apply strong impact to it, otherwise
it will cause malfunction or damage.

@ Do not apply shock to the connector part, otherwise it will cause poor connection or
malfunction.
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1.4 Notes on installation

@ Plcase install the drive on a dry and sturdy platform, maintain good ventilation and
heat dissipation, and maintain a good grounding during installation.
@ Plcase install it in the prescribed direction to avoid malfunction.

Install correctly wrong installation

@ When installing, please make sure to keep the specified distance between the servo
drive and the inner surface of the electric cabinet and other machines, otherwise it will cause
fire or failure.

20mm
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@ When installing, do not block the air inlet and air outlet, and do not allow foreign
objects to enter the product, otherwise it may cause malfunction or fire due to the aging of the
internal components.

@ Do not place heavy objects on or on top of this product, as this may result in injury.

@ Please install in the following environment:

* Places without direct sunlight;

* Locations where the ambient temperature is in the range of 0°C to 55C;

*The relative humidity is in the range of 0% to 95%, and there is no condensation;
* Places without water droplets, steam, dust and oily dust;

* Places without high-heating devices;

* Non-corrosive, flammable gas and liquid places;

* Places that are not easy to be splashed with water, oil, medicines, etc.;

* Places that will not be exposed to radioactive radiation;

* A firm and vibration-free place;

* A place without electromagnetic noise interference.

Installation in an environment other than the above may result in product failure or
damage.

1.5 Wiring Precautions

@1t is reccommended not to use single-phase 220V main power supply, as the electrolytic
capacitor may be damaged due to lack of phase.

@®Do not change the wiring while the power is on, otherwise electric shock or injury
may result.

@ Please have professional technicians perform wiring or inspection operations,
otherwise it will cause electric shock or product failure.

@ Plecase check the wiring and power supply carefully. The output circuit may be

11
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short-circuited due to incorrect wiring or the application of different voltages. When the above
fault occurs, the brake does not operate, so it may cause mechanical damage or personal
injury.

@ Do not connect the input power cable to the U, V, W terminals of the drive, otherwise
the servo drive will be damaged.

@® When wiring, do not pass the power cable and the signal cable through the same pipe,
and do not bundle them together. The distance between the two should be more than 30cm to
avoid interference.

@ The ground terminal of the driver must be connected to the ground to avoid leakage
and reduce the interference to the system, and the diameter of the ground wire should be the
same or larger than that of the power supply wire.

@ When connecting the AC power supply and DC power supply to the servo unit, please
connect to the designated terminals, otherwise it may cause malfunction or fire.

@ For the wiring length, the maximum length of the command input line is 3m, and the
maximum length of the encoder line is 20m.

@ Please use twisted-pair shielded cables for signal cables and encoder cables, and the
shielding layer is grounded at one end.

@ The U, V, W terminals of the driver and the U, V, W terminals of the motor should be
connected one by one according to their names. If they are connected incorrectly, the motor
cannot run normally.

@ Products that share the DC bus should have a varistor, and the wiring should be
secure.

@ Please wait at least 5 minutes after the power is turned off before performing the
inspection. Even if the power is turned off, high voltage may still remain inside the servo
drive. Therefore, within 5 minutes after the power is turned off, do not touch the power
terminals, otherwise it will cause electric shock.

@ Do not turn on/off the power frequently. When it is necessary to repeatedly turn on/off
the power continuously, please control it to less than once a minute. Since the power supply
part of the servo driver has a capacitor, a large charging current will flow (charging time 0.2
seconds) when the power is turned ON/OFF. Therefore, if the power is turned on/off
frequently, the performance of the main circuit components inside the servo drive will be
degraded.

@ Do not power on when the terminal block screws or cables are loose, otherwise it may
cause fire.

@ In the following places, please take appropriate shielding measures, otherwise it may
cause damage to the machine:

* Places where there is interference due to static electricity;

* Places where strong electric or magnetic fields are generated;
* places where radiation exposure may occur;

* Places with power lines nearby.

12
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1.6 runtime considerations

@ During the test run, in order to prevent accidents, please run the servo motor with no
load (not connected to the transmission shaft), otherwise it may cause injury.

@® When it is installed on the matching machine and starts to run, please set the user
parameters that match the machine in advance. If the operation is started without parameter
setting, it may cause loss of control or malfunction of the machine.

@ To avoid accidents, please install a limit switch or stopper at the end of the moving
part of the machine, otherwise it will cause damage to the machine or injury to personnel.

@®Do not make extreme changes to the parameter settings, otherwise it will cause
unstable movement, mechanical damage or injury.

@ When the power is turned on or the power is just cut off, the heat sink, external
braking resistor, motor, etc. of the servo drive may be in a high temperature state. Please do
not touch it, otherwise it may cause burns.

@ When using a servo motor on a vertical axis, please install a safety device to prevent
the work piece from falling in the state of alarm, over travel, etc. In addition, please set the
stop setting of the servo lock when over travel occurs, otherwise the work piece may drop in
the over travel state.

@ Do not enter the operating range of the machine during operation, otherwise injury
may result.

@ Do not touch the servo motor and the moving parts of the machine during operation,
otherwise injury may result.

@ Install a safety system to ensure safety even in the event of a signal line disconnection
or other failure. For example, when the forward over-travel switch (P-OT) and reverse
over-travel switch (N-OT) signals are disconnected at the factory settings, a safety action is
performed.

@ When turning off the power, be sure to set the servo OFF status.

@ Do not turn on/off the power frequently. After starting the actual operation, the interval
between power ON/OFF should be more than 1 hour, otherwise the components inside the
servo unit will be aged prematurely.

@ When an alarm occurs, reset the alarm after eliminating the cause and ensuring safety,
and restart the operation. Otherwise, injury may occur.

@ Do not use the brake of the brake motor for normal braking, otherwise it may cause
malfunction.

13
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1.7 Maintenance and Inspection Precautions

@ Do not change the wiring while the power is on. Doing so may result in electric shock
or injury.

@ Please have professional technicians perform wiring or inspection operations,
otherwise it will cause electric shock or product failure.

@ Plcase wait at least 5 minutes after the power is turned off before performing the
inspection. Even if the power is turned off, high voltage may still remain inside the servo
drive. Therefore, within 5 minutes after the power is turned off, do not touch the power
terminals, otherwise it will cause electric shock.

@ When replacing the servo drive, please back up the user parameters of the servo drive
to be replaced before replacing, and transfer the backup to the new servo drive, and then
restart the operation, otherwise the machine may be damaged.

14
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Chapter 2 Product Information

2.1 Drive form factor

—_—

| WECTOR

E Structure Profinet Bus

15
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2.1.1 Installation dimensions of E1, E2, E3, EA structure drives

E1 adaptation current (A) 3-6

5 45 172

&
160

31 ! 13.5
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E2 Adapter Current (A) 7-12

5 47 32 172

160

17
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E3 adaptation current (A) 16-32

231.5

260

18
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2.1.2 EA/-E installation dimensions

A
B

A\

N
¢F

EA installation dimension drawing comparison table

Current (A) 38-45 60 75-90
A 220 226 262
B 149 150 160
C 363 439 499
D 349 428 488
E 200 250 251
F 5.5 6.5 6.5

-E installation dimension drawing comparison table

Current (A) 38-45 60 | 75-90 110-170
A 220 226 305
B 149 150 160
C 363 439 605
D 349 428 594
E 200 250 236
F 5.5 6.5 6.5
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2.2 Nameplate Description

2.2.1 E structure servo drive nameplate

VC series nameplate description:

VEC-VCXXX-00323-E

VEC Trademarks
VvC VC-Series
Serial
XXX N 330 Profinet bus servo drive
o.
Drive Nameplate 00323 00623 00733 01243
00323
rated logo
current | rated 003 | 3.0A [ 00 | 6.0A | 007 | 7.0A | 012 | 12.0A
and current
voltage | Rated 2 220V 220V 3 380V 4 440V
voltage
Single/Dual 3 | Three | 3 | Three | 3 | Three 3 Three
/Three -phas -phas -phas -phas
Phase e e e e
Electricity
E structure type

2.2.2 Motor nameplate

200FMB-LR4015E33F1-MF2*

200 Square flange size (mm)
Mark cooling method
F | cooling method F air cooling
Default natural cold
mark
ME
MB | Product Series
MB
ME1
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MD
MH
Mark inertia
Moment of —
L low inertia
L . . M medium inertia
Iinertia - -
H high Inertia
Mark Specification
R40 0.4KW
R40 | rated power 1R 1oKW
003 3KW
7R5 7.5KW
020 20KW
Mark Rated speed
10 1000RPM
15 1500RPM
15 | Rated speed 20 2000RPM
25 2500RPM
30 3000RPM
. Mark Specification
Installation A \VIBS
E D IMB3
method
E IMB35
Mark Specification
23 2 | 220V 3 Three-phase
power
33 | Voltage level 33 3 | 380V 3 | Three-phase
power
43 4 | 440V 3 Three-phase
power
Mark Specification
F Without brake, with oil seal
Brake B Built-in holding brake has oil seal
F A No holding brake no oil seal
C With holding brake and without oil seal
. Mark specification
Shaft connection - -
1 1 Optical axis
method Default Keyed threaded hole
Mark Encoder Signal
M Encoder type M Incremental photoelectric encoder
N Wire-saving photoelectric encoder
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resolver encoder

B 23-bit multi-turn absolute value

photoelectric encoder

C1A 17-bit single-turn absolute value

magnetic encoder

C2A 17-bit multi-turn absolute value magnetic
encoder
S 24-bit multi-turn absolute value

photoelectric encoder

Mark Specification
Number of F1 1024C/T
F2 2500C/T
F2 encoder lines F5 5000C/T
F6 6000C/T
Mark

M

LA

y4

Factory logo 5

*

U

C

N

2.3 Drive Specifications
Project Description

Single-phase/three-phase full-bridge rectification
Voltage control mode SVPWM drive
(Input voltage range AC 220V/380V +10%)

Wire-saving photoelectric encoder;

17-bit single-turn Tamagawa absolute value encoder;
23-bit single-turn Tamagawa absolute value encoder;
Encoder encoder feedback ) 8 : 8
17-bit multi-turn Tamagawa absolute value encoder;
23-bit multi-turn Tamagawa absolute value encoder;

24-bit Nikon absolute value encoder;

voltage range -10V to 10V

Analog | Input impedance 10k Q

ot Maxi
inpu aximum L 5kHz
frequency
DI/DO Interface Type NPN/PNP
Communication method Profinet
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Brake handling

External Brake Resistor

fault response

deceleration stop, freewheel stop

Protective function

Overcurrent, overvoltage, undervoltage, overload, locked rotor,
etc.

auxiliary function

Gain adjustment, alarm record, jog operation

Instruction input
method

internal position planning

» Plan according to target position, speed, acceleration and
deceleration time

» Trapezoidal speed curve

» cubic velocity curve

» Absolute/relative command mode

position | command smooth way | low pass filter/median filter
mode Electronic gear ratio | N/M;(M=1~2147483647,N=1~2147483647)
.. Internal t limit
Torque limit nternal torque ‘1m‘1
Analog torque limit
Feedft d
© orwa.r Speed feedforward/torque feedforward
compensation
i Fixed torque compensation/analog torque
Torque compensation } ) )
compensation/automatic torque compensation;
f d
way O_ comman analog input/internal speed planning
mnput
speed control range | 1~Maximum speed
bandwidth 3kHz
speed Torque limit Internal torque limit/analog torque limit
control | C d thi )
ommant Smooting Low-pass filter/median filter
mode method
Feedforward
) Torque feedforward
compensation
) Fixed torque compensation/analog torque
Torque compensation ) ) )
compensation/automatic torque compensation;
Instruction input Internal torque given/analog control torque
ue giv u
method due e 8 d
Torque . ;
) Fixed torque compensation/analog torque
control | Torque compensation } ) .
compensation/automatic torque compensation;
speed limit Internal Speed Limit/Analog Speed Limit
Up to 4 digital inputs, the function of each digital input can be assigned arbitrarily, the
assignable functions include:
digital Enable drive, reset drive, torque command A/B switch, torque command reverse enable,
inﬁ ¢ positive torque limit A/B switch, negative torque limit A/B switch, positive speed limit
u

A/B Switch, negative speed limit A/B switch, forward jog, reverse jog, speed command

reverse enable,Main speed source A/B switch, speed stop enable, clear position count,

zero position fixed in speed mode, multi-speed speed selection 0, multi-speed speed
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selection 1, multi-speed speed selection 2, multi-speed speed selection 3, position
command Prohibit, position command reverse,Electronic gear ratio switch 1, position
error reset, zero return, trigger multi-stage position, multi-stage position selection 0,
multi-stage position selection 1, multi-stage position selection 2, multi-stage position
selection 3, multi-stage position direction selection, return to zero origin switch input,
Internal position planning, control mode switching switch 0, control mode switching
switch 1,Enable interrupt fixed length input, cancel interrupt fixed length, trigger interrupt
fixed length, first set of second set of gain switch, reset fault, forward limit switch in
position mode, reverse limit switch in position mode, full closed loop Open and closed
loop switching in mode, electronic gear ratio switch 2, motor overheat input, emergency
stop input, internal trigger reset, internal trigger reset, internal counter count pulse,
internal counter reset, speed mode UPDOWN mode UP signal, Speed mode UPDOWN
mode DOWN signal, Al zero drift automatic correction.

digital
output

Up to 3 digital outputs, the function of each digital output can be assigned arbitrarily, the
assignable functions include:

Drive enabling, speed reaching, decelerating, accelerating, zero-speed, speed overrun,
forward running, reverse running, fault output, forward speed limit in torque mode
Negative speed limit in torque mode, speed limit in torque mode, positioning completion
output, positioning approaching output, origin return completion output, position error too
large output

Interrupt fixed length completion signal output, software limit signal output, brake signal
output, input command valid, always OFF, always ON, torque limit signal output, torque
arrival signal, internal trigger status, internal counter count arrival, same speed

fault
protecti
on

Software overcurrent, hardware overcurrent, overvoltage, undervoltage, current sensor
failure, encoder failure, EEPROM verification failure, phase sampling failure, FPGA and
ARM communication failure, large current change failure, magnetic encoder failure,
current phase sequence learning failure, Z point not scanned during self-learning, and Z
point offset not found,Hall code value learning error, over temperature of the drive, no
feedback of hall value from the wire-saving encoder when power-on, mismatch of motor
encoder types, when the origin is returned to zero, the origin switch INFn.34 is not
set,Repeated assignment of INFn.xx, overspeed, position error is too large, interrupt
fixed-length trigger signal INFn.40 is not set, no return to zero before absolute point
motion, motor overload, software limit, hardware limit, curve planning failure, full closed
loop Position error is too large,Forward (reverse) rotation is prohibited, Z point signal is
unstable, RPDO reception timeout, motor stall, braking resistor overload, forward travel
switch input function bit INFn.43 is not assigned to entity DI, reverse travel switch input
function bit INFn .44 not assigned to entity DI,Origin search error, lap overflow in
absolute value mode, absolute encoder battery failure, inertia learning failure, when
learning full closed-loop parameters, the position value detected by the second encoder is
too small, bus error, motor overheating, DI function code no assignment,Al zero drift is
too large, zero return timeout, absolute encoder battery failure, wrong motor rotation
direction during absolute encoder self-learning, and absolute encoder battery voltage is
too low.
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Installati | ir pressure

86~106kPa

on

Environ

ambient temperature

0~40°C ,Derating is used when the temperature exceeds 40°C,
and derating by 2 % for every 1°C increase. Up to 50°C.

ment | environment humidity

0~90%RH (No dew condensation)

Require | IP level

P20

ments | yibration

0~4.9m/s"2

2.4 Drive selection

The parameters of the servo factory default maximum current can be viewed through
P05.10~P05.20 parameters. If P05.13 defaults to 300%, it means that the factory default
maximum output current of the driver is 3 times the rated current of the driver, but it does not
represent the maximum current that the servo can output. If you need to further open the

current of the driver, please contact our technical personnel for inquiry.

2.4.1 E-structure 220V driver selection

Drive model Output rated Output maximum current A Ha.rdware output
current A maximum current A
V(C330-00323 3 9 9
VC330-00623 6 18 18
V(C330-01223 12 36 36
V(C330-01523 15 36 45
VC330-02723 27 54 67.5
2.4.2 E structure 380V driver selection
Drive model Output rated Output maximum current A Ha.rdware output
current A maximum current A
VC330-00733 7 14 21
V(C330-01233 12 24 36
VC330-01633 16 32 40
V(C330-02033 20 40 50
V(C330-02733 27 54 67.5
V(C330-03233 32 64 80
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2.5 Meet the standards

This product meets the following CE certification standards:
1. EN 61800-5-1:2007+A1:2017 (Part 5-1 Safety Requirements for Electricity, Heat and
Energy of Speed Regulating Electric Drive System), the corresponding national standard is
GB12668.501-2013;
2. EN IEC 61800-3:2018 (Part 3 Electromagnetic Compatibility Standard and Its Specific Test
Methods for Speed-governing Electric Drive Systems), the corresponding national standard is

GB12668.3-2012.
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Chapter 3 Wiring

This chapter describes the wiring method of the servo drive and the

definitions of various signals.

3.1 Drive overview

3.1.1 E structure servo drive

Five-digit
eight-segment digital RS232 interface for
tube display connection to PC for

debugging, monitoring
Panel operation and firmware update

keys

Profinet
communication
network port
main power input
AC220V/AC380V

Nameplate

Encoder signal input
External braking resistor port, connect to the

(P, Rb’ )
DC bus (P; N)

motor encoder

Power line output
port, one-to-one
Control signal input
and output ports

correspondence with
motor UVW

Ground screw,
connected to earth
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3.2 Main circuit wiring

This section describes the functions of the main circuit terminals, main circuit wiring
examples, and main circuit wiring precautions.

3.2.1 Main circuit terminal names and functions

Terminal .
Name Function
symbol
R. S. T Main circuit power Three-phase 380V driver: power supply access R, S, T;
7 supply input Three-phase 220V driver: power supply access R, S, T;
U. V. W Motor Terminals One-to-one connection with motors U, V, W
Braking resistor . .
P. RV’ . External braking resistor
terminal
P. N DC bus terminal External power saving module or shared DC bus
. Connect to the ground and connect to the ground wire of the
@ Earth terminal )
motor at the same time

Note when sharing DC bus: 380V driver can only share DC bus with 380V driver, 220V
driver can only share DC bus with 220V driver.
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3.2.2 Typical Main Circuit Wiring Example

(1) E structure driver is three-phase 220V

—

Electromagnetic
contactor

Braking
resistor

breaker

power filter

He

L

:@ Three-phase 220V

Motor encoder wire

RS232 monitoring

\‘1 Profinet bus OUT network port

f\; Profinet bus INT network port

Digital input/
output
Analog input
Motor encoder
signal output

@® The +24V power supply of 10 needs to be provided by the user.
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(2) E structure driver is three-phase 380V

Electromagnetic
contactor

g Profinet bus OUT network port

ﬁ‘; Profinet bus INT network port

Digital input/
output
Analog input
Motor encoder
signal output

~—" Braking
resistor

Motor encoder wire

@® The +24V power supply of 10 needs to be provided by the user.
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3.2.3 Main circuit wiring precautions

(1) Do not connect the input power cable to the P, RB', N, U, V, W terminals of the
drive, otherwise the servo drive will be damaged.

(2) The U, V, W terminals of the driver and the U, V, W terminals of the motor should
be connected one by one according to their names, and the motor will not run normally if they
are connected incorrectly.

(3) The braking resistor cannot be connected to the terminals P and N of the DC bus,
otherwise it may cause a fire!

(4) The ground terminal of the driver must be connected to the ground to avoid leakage
and reduce the interference to the system, and the diameter of the ground wire should be the
same or larger than that of the power supply wire.

(5) When wiring, do not pass the power cable and the signal cable through the same
pipe, and do not bundle them together. The distance between them should be more than 30cm
to avoid interference.

(6) Use twisted-pair shielded cables for signal lines and encoder lines.

(7) For the wiring length, the maximum length of the command input line is 3m, and
the maximum length of the encoder line is 20m.

(8) Even if the power is turned off, high voltage may still remain inside the servo drive.
Therefore, after turning off the power, do not touch the power terminals for 5 minutes.

(9) Do not turn on the power when the terminal block screws are loose or the cables are
loose, otherwise it may cause fire.

(10) Please do not turn on/off the power frequently. When you need to repeatedly turn
on/off the power continuously, please control it to less than once a minute. Since there is a
capacitor in the power supply part of the servo driver, when the power is turned on, a large
charging current will flow (charging time 0.2 seconds). If the power is turned on/off
frequently, the performance of the main circuit components inside the servo drive will be
degraded and the service life will be shortened.
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3.3 Encoder signal wiring

3.3.1 Pin assignment of the encoder connection port (CN2)

/ AN
5 1
O 00 OO
O 0 0 O
9 6
\ /

9pin pin interface (female)

3.3.2 The pin definition of the encoder connection port (CN2)

The VC330 servo model supports incremental photoelectric encoder/wire-saving
photoelectric encoder/absolute encoder. The pin definitions of the encoder connection port are
shown in the table below.

9PIN pin (female header)
Pin No. | Signal name Pin No. | Signal name
1 A+ or BISS-C |2 A- or BISS-C
encoder CLK+ encoder CLK-
3 B+ or BISS-C | 4 B- or BISS-C
encoder encoder DATA-
DATA+
5 Z+or(SD) 6 Z-or(SD-)
absolute value absolute  value
encoder signal encoder  signal
positive negative
7 +5V 8 ov
(FG)Shielded
9 hold Case
network layer
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3.4 Input/Output Signal Wiring

In order to facilitate communication with the host controller, the VC330 servo driver
provides 4 groups of digital input terminals and 3 groups of digital output terminals that can
be arbitrarily configured. In addition, it also provides encoder differential output signals OA+,
OA-, OB+, OB- and analog input signals that can be arbitrarily divided.

3.4.1 Pin assignment of input/output signal port (CN3)

The control signal input and output port CN3 of VC330 adopts 25PIN (female) interface.

N —
wn =

25PIN pin (female header)

The control signal input and output port (female) pins of VC330 are defined as follows

25Pin pin definition
Pin No. Define Functional Description Pin No. Define Functional Description
11, 12 +24V External DC24V power 4 RST Reset
9. 17 COM supply, for DI, DO work 24 AGND Built-in Analog Ground
DOIC 25 All
Analog input
2 DO2C 13 AI2
1 DO3C | Programmable  Digital 10 SW-DI DI's NPN/PNP jumper
14 DO3E | Output 20 OA+ Select the encoder signal frequency
15 DO2E 21 OA- division output or the second
16 DOIE 22 OB+ encoder input through parameter
DIl 23 OB- P03.78
7 DI2 18 +5V
. Built-in +5V power supply
6 DI3 Programmable digital 19 ov
input Shielded
5 DI4 Case network Connect to drive ground
layer

3.4.2 Input and output signal type selection

VC330 can select NPN/PNP type DO through wiring, without jumper, select NPN/PNP type
DI through jumper.
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Description of digital output circuit: DO1~DO3 are the same
Example description of DO1G/DO1E in 25Pin of VG330 bus:
When DO1C and DO1E work in NPN/PNP form

Internal expansion diagram of DO1C and DO1E

NPN

s
light
jS;;Ef emitting
diode
\'I
Do1C
DO1E
A
24+
VECServo
DO1C
DO1E light
emitting
» diode
24-

Remarks: Connect external DC24V power supply to pin 9 (COM) and pin 11 (+24V).
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3.5 Communication signal wiring

3.5.1 Pin assignment and definition of VC330 servo E structure communication port

Location and

. Terminal shape Description
function
Both interfaces are defined the same.
Pin.No Position Description
1 TX+ send signal+
ouT 2 TX- send signal-

3 RX+ receive signal+
4 NC dangling

CN1 5 NC dangling
6 RX- receive signal-
7 NC dangling

N 8 NC dangling

(1)_It is necessary to connect the power ground of

the controller (PLC) and the power ground of the

servo drive

Note: When wiring, please connect the GND terminal of the host device and the GND
terminal of the servo drive together.

3.5.2 E structure monitoring port pin assignment and definition

Location and

. Terminal shape Description
function
Pin No. Define Description
1 1 GND power ground
CN5 2 NC dangling
3 TXD RS232 send
5 4 RXD RS232 receive
5 NC dangling
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The connection to the computer is as shown below:

N\
H RS232 port
| @ Df
Do~ o
L/
4-RXD 3-TXD
3-TXD 2-RXD
1-GND 5-GND

The parameters for RS232 baud rate selection are as follows:

. read and
parameter . Setting : . : : :
Parameter Description Units | Function | Setting | Effective write
no. range Defaults
method way method
RS232  monitor port Set the baud
baud rate rate of the
P08.26 0- 9600 0~2 bps RS232 anytime | Immediately 2 RW
1- 38400 monitor
2- 115200 port.

3.6 Wiring suggestions and anti-interference countermeasures

3.6.1 Wiring Recommendations

For the safety and stability of the product, please pay attention to the following matters
when wiring:

1. For the cables related to the command input and encoder wiring, please select the
shortest distance wiring.

2. The ground wire should be as thick as possible (above 2mm?).

e All parts of the system (servo driver, servo motor, noise filter, host controller, switching
power supply, HMI, etc.) must be grounded, and must be grounded at one point.

oThe recommended grounding resistance is 100 Q or less.

e Use shielded cables for motor cables.

3.Do not bend or strain the cable.

oThe core wire diameter of the signal cable is only 0.2mm or 0.3mm, please use it
carefully.

To prevent radio frequency interference, please use a noise filter.

elnstall a noise filter on the input side of the power cord when using it near a home or
worrying about radio frequency interference.
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In order to prevent malfunction caused by noise, the following processing methods can
be adopted:

eInstall the host device and noise filter as close to the servo driver as possible.

eInstall surge suppressors on the coils of relays and AC contactors.

eWhen wiring, please separate the strong current line and the weak current line, and
keep an interval of more than 30cm, do not put them in the same pipe or bundle them
together.

eDo not share the power supply with electric welding machines, electrical discharge
machining equipment, etc. Even if the power supply is not shared, install a noise filter on the
input side of the wire when there is a high-frequency generator nearby.

6.Protect the power cord with a wiring circuit breaker or fuse.

eBe sure to use a circuit breaker or fuse for wiring in order to prevent cross-electric
shock in the servo system.
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3.6.2 Anti-interference countermeasures

1. Servo motor housing ground
Be sure to connect the ground terminal "@" of the servo motor directly with the ground

terminal "@" of the servo drive. In addition, connect the ground terminal "@" of the driver to
the ground. Otherwise, when the servo motor is mechanically grounded, the switching
disturbance current will flow from the main circuit of the drive through the parasitic
capacitance of the servo motor.

2. When there is interference on the command input cable

When there is interference on the command input line, please connect the 0V line of the
input line to the ground, the main circuit wiring of the motor passes through the metal conduit,
and connect the conduit and the junction box to the ground.

e Please perform the above grounding treatment and ground all of them at one point.

3. Anti-interference wiring example

Noise filter (Note 3) Servo drive
AC R U
power s § V
—— ']" wr
T ® 3

Quter box, more | R
-

than —
3.5mm? (Note 1) { "I‘

»-{--r-» I .
control unit
$-1-0
Ml
(Note 3) (Note 2) 3.5mm?
b
: = '8 above above
| E 5
Quter box, more than
,J., ,.L 2mm? (Note 1)

* b4 -

Outer box, more than

3.5mm? (Note 1) Quter box, more than

3.5mm? (Note 1)

]
ground plate

Note 1: Please use a thick wire of 3.5mm?2 or more for the connection wire of the outer

box used for grounding (braided copper wire is recommended).

Note 2: i Please be sure to use twisted pair shielded wire for some parts.

Note 3: When using a noise filter, please observe the precautions described in the

following "How to use the noise filter".
4.How to use the noise filter
In order to prevent the interference of the power line and reduce the influence of the

servo drive on other equipment, please select a noise filter that can make the servo system
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meet the IEC/EN 61800-3 electromagnetic compatibility standard according to the power of
the servo drive, and observe the The following notes:

e Please separate the input wiring and output wiring of the noise filter, do not put them
in the same bushing, and do not bundle them together.

® O

I
L |
noise D noise %

filter filter

ground plate ground plate

L= L

filter filter

—

[
I
77 T ST
ground plate ] ground plate
I

e Please separate the ground wire of the noise filter from the output wiring, do not put
them in the same casing, and do not bundle them together.

1

X O

= [

noise [

filter ] filter
- Can be close to SR
J 11 — the input line
o
77 77
ground plate ground plate

e Please connect the ground wire of the noise filter to the ground plane separately. Do
not connect other ground wires.
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x O
‘ = noise [ = noise —
. —— ) —
— filter , —1 filter
Servo drive  Servo drive Servo drive Servo drive

0ﬁgrou nd

/77
ground plate ground plate

eWhen the noise filter and the servo drive are installed in the same control cabinet,
please connect the ground wire of the noise filter and the ground wires of other devices in the
control cabinet to the grounding plate of the control cabinet, and then ground.

Control cabinet ~ Servodrive

noise %
— filter =4~
=

19

Servo drive

o o I_@

ground —

‘ground plate

S —
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Chapter 4 Panel Display and Keyboard Operation

4.1 Introduction to panel composition

4.1.1 E Structure Servo Driver Panel

MODE A V¥V <« SET

The panel contains 5 buttons and 5 digital tubes. The general functions of the 5 buttons are
shown in the table below.

button name Button function
Mode Mode switch, return to the previous menu
A Increase Increase the value of the blinking digit of the LED nixie tube
V decrease Decrease the value of the blinking digits of the LED nixie tube
Move the flashing bit of the LED digital tube to the left; check the
<« 4Displac ) ) o
ement high-order value of the data whose length is greater than 5 digits; reset the
fault; execute the Fn function
SET Read/write parameter value, enter Fn function page

4.2 panel operation mode

4.2.1 E Structure Servo Driver Panel

There are a total of 4 operating modes, namely status display, parameter reading and
writing, variable monitoring, and function operation.

operating . .
Mode introduction
mode
Stat Display the status of the drive, such as reset (panel display rst), ready
atus
Disol (panel display rdy), running (panel display run), fault (Er.xxx), or monitor a
ispla
Py specific variable in operation (such as speed, bus voltage, etc. Wait)
Parameter read and write all parameters
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read and
write
Variable

monitoring

Monitor a variable or IO status of the drive

Functional | Execute specific functions, such as jog test run, parameter reset to factory

operation value, drive reset
Each mode is switched through the MODE button.
MODE button
v MODE MODE MODE
button Parameter button Functional button Variable
Power-on »| Status Display » | cad and write » operation » monitoring

4.3 Pulse servo status display

In this mode, the status of the drive is displayed, and there are several statuses as follows.

: : pane
Status name Status introduction .
display
The driver enters this state after power-on initialization or tSt
Reset state
re-reset and restart.
The servo drive is initialized and enters the ready state rdy
Ready state . . )
when there is no fault in the hardware detection.
running state When the driver is enabled, the motor is powered on run
The drive reports a fault, and the panel displays the reported Er.xxx
fault state
fault code

In the non-fault state of state display, the panel can be set to display a specific variable
through P02.05. For bus type servo status display, refer to the corresponding bus protocol
chapter.

4.4 Parameter read and write

When entering the parameter read/write mode for the first time, Pxx.yy is displayed.
Among them, xx is the parameter group, and yy is the parameter number in the group. The
parameters of the driver are divided into 0~13 groups, and each group can accommodate up to
99 16-bit parameters. There are four types of parameters, namely unsigned 16-bit parameters,
signed 16-bit parameters, unsigned 32-bit parameters, and signed 32-bit parameters. The
range of values for the unsigned 16-bit parameter is 0 to 65535. The value range for signed
16-bit parameters is -32767 to 32767. The value range of the unsigned 32-bit parameter is 0 to
4294967295. The value range for signed 32-bit parameters is -2147483647 to 2147483647.
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4.4.1 Display rules for numbers of different lengths

Negative numbers less than 4 digits and positive numbers less than 5 digits can be
displayed through 5 digital tubes. Such as -9999 and 12345 are displayed as follows.

-9999 | 12345

Negative numbers with more than 4 digits or positive numbers with more than 5 digits
are displayed on the 2nd or 3rd page. The switching between pages is realized by long
pressing the "<« <" (shift) key. The leftmost nixie tube of each page identifies the number of
pages displayed at this time. The high horizontal bar is lit to represent the high page, the
middle horizontal bar is lit to represent the middle page, and the low horizontal bar is lit to

represent the low page.
For example, 1234567 is displayed as follows.

I Ne miaaie crosspar
lights up indicate the
m@dian page

-~ 1239567

The low crossbar lights up
indicate the low page

For example, -1234567 is displayed as follows.

| ne miaale crossbar | NE oW Crossoar lignts
lights up indicate the up indicate the low
n;edian page v page

- -124[-H5b6 1

1234567890 is displayed as follows.

1NE NIgN Crossoar ngnts 1NE MIGaIe Crossoar ngns
up indicate the high up indicate the median
+ page v page

~—13/-3958/_1890

-1234567890 is displayed as follows.

The low crossbar lights up
indicate the low page

For example, -1234567 The middle crossbar lights The low crossbar lights
is shown below. up indicate the median page up indicate the low page

~J3/-3958/_ 7890

4.4.2 Parameter setting steps

For example, the process of setting P00.02 to 4000 is as follows.

@ Press the MODE button to switch the mode to the parameter reading and writing
mode, and the keyboard displays P00.00 at this time;

2 Combined with "A" (increase), "< <" (shift), "V " (decrease) three keys to modify
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the parameter number to P00.02;
(3 Press the SET key, first read the value of P00.02;
@ Combine the "A" (increase), "« <" (shift), "V¥" (decrease) three keys to set the
parameter value to 4000;
B Press the SET key to write the set parameter value into P00.02.
For data displayed on multiple pages, you can automatically shift to other pages by

“4

<”

(shift), or you can directly shift to other pages by long pressing “<<”  (shift).

4.5 Functional operation

Currently the servo supports the following functions.

Function .
Function
No.
Fn000 Reset the drive
Fn001 Jog test run
Fn002 Parameter reset to factory value
Fn003 Update ARM firmware
Fn004 Learning the parameters of asynchronous motors
Fn005 Learn motor pole pairs and encoder parameters
Fn006 Single parameter gain adjustment
Fn007 Learning load inertia
Fn008 Update the FPGA program
Restore all factory parameters except P00 and PO1 parameter
Fn009
groups
Fn010 Backup all parameters
FnO11 Restoring backed up parameters
Fn012 Restart RS232 communication
Self-learning full-closed loop polarity and the number of pulses
Fn013 of the second encoder corresponding to one rotation of the
motor
Fn014 Clears the revolution value of the absolute encoder
Fn016 Current loop PI parameters of self-learning synchronous motor

4.5.1 FnO00O0 reset drive function

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "< <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn000;

(B Press the SET key, the drive will be reset directly.

Note: In_any state, pressing the " A" (increase) and " V" (decrease) keys
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simultaneously for 2 seconds can reset the drive.

4.5.2 Fn001 Jog test run function

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "<« <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn001;

(3 Press the SET key, at this time the drive is enabled and the digital tube displays the
motor speed in real time.

@ Press the "A" (increase) key to increase the Jog speed by 10rpm, press the "V "
(decrease) key to reduce the Jog speed by 10rpm, press the "<« <" (shift) key to set the Jog
speed to 0; long Press the "< <" (shift) key to change the speed increase rate to 500rpm.

®  After the Jog trial run, press the MODE button to exit the Jog mode, and the servo is
disabled at this time.

Note: When the drive is enabled, the jog test operation function is invalid.

4.5.3 Fn002 Restore all parameters to factory defaults

All parameters are restored to factory defaults, and the drive will restore its related
parameters according to the set motor model P00.06 and drive level PO1.15. If Er609 is
reported, it means that the drive level PO1.15 is set incorrectly, and the servo does not have
the drive parameters of this drive level temporarily. If Er610 is reported, it means that the
motor model P00.06 is set incorrectly, and the servo does not have the motor parameters of
this motor model. When Er609 or Er610 is reported, if you need to forcefully restore a group
of drive parameters, you can set P10.33=32767 to shield the above errors, and then restore the
factory defaults.

The operation steps are as follows:

@ Confirm the motor model P00.06 and drive grade P01.15. Motor models and drive
level can be found on the VECObserve Complete Matching page. As shown below.
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W VECObserve V1.9
o ' fi Vot .
v I ' B E oo Yl e @ (9B
Force recovery of drive parameters I Complete matching

Ena

"-
S

a7 Complete matching
3. Seiect the general motor category
Motor type
O SPMSM oM
O IPMSM (O Linear motor

P

Drive type 5 Select servo drive type
O VC structure C (O VC+X structure @ VCXXX structure

Motor n68 4.Enter the motor model

-

Selected moto TD68 60MEB RADI0AITE MEOM txt

|Drive level mn ID01_op328HE teT the servo driver mode

ed drve ley D01 _00323H tx

ID168_130ME-R8515A21F-BM.txt
ID368_155MB-5R930A33Fa-MF2D.txt
ID68_60MB_R4030A21F MF2M txt

"D01_00323H. txt

SPMSM:ID68_60MB_R4030A21F_MF2M.txt
Rated current (A):2.8

Percentage of maximum current (%):300
Rated velocity (rpm):3000

Maxinmum motor velocity rpm:S000

Rotor inertia (Kgem*2):0.29

Rated torque (INM):1.27

Back-EMF coefficient (V/krpm)29.6
Stator phase resistance (ohm):2.35
Interline inductance of stator(mL):14.5
Flactrical time conctant (imeVf 17

Correlation of motor

7 OK

VD structure ETD01_00323H.txt

Rated voltage (V)220

Rated current (A)3

Percentage of maximum current (%):300
Bus voltage correction factor (%):105
switching frequency:8kHz
dead zone time (us):3
Stall time (ms):2000

Stall current (ms):200
Phase current sampling resistance (milliohm):15

Cnrrent camnking extraction rate)

information of servo driver

Cancel

2 Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;
(3 Combine the "A" (increase), "<« <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn002;
@ Press the SET key to display rECY;
B Long press the "< «" (shift) key;

©

Notice:
*When the drive is enabled, the function of parameter restoring to factory default is

If the recovery is successful, it will display donE, and if it fails, it will display Err.

invalid.

*When power on, if you press the "A". "V", "4 «" keys at the same time, the

parameters can also be restored to the factory values.

4.5.4 Fn003 Download program reset

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;
2 Combined with "A" (increase), "<« <" (shift), "V¥" (decrease) 3 buttons to set the
display value of the nixie tube to Fn003;
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(3 Click SET to display UPd; (Update)
@ Long press the "<« <" (shift) key to reset the drive;
B At this point, the ARM firmware can be updated via RS232.

4.5.5 Fn004 Learn asynchronous motor encoder parameters

This function can self-learn the relevant parameters of the asynchronous motor.
Including P00.05 motor pole pair number, P0O0.11 motor encoder resolution, P00.47 induction
motor stator resistance (), P00.48 induction motor rotor resistance (2), P00.49 induction
motor total leakage inductance (mH ), P00.50 induction motor magnetizing inductance (mH).
During the self-learning process, the motor maintains the smooth axis, and the motor rotates
to the rated speed.

The operation steps are as follows:

(D  Set the motor rated frequency P00.51;

(2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn004;

3 Click SET to display SELO; (Self-Learn0)

@ Press the "<« <" (shift) key to start self-learning. After the self-learning is completed,
it will automatically turn off the enable or report a fault.
Note: 1. When the driver is enabled, this function is invalid.
2. The asynchronous motor self-learning encoder can only be realized through this
function, and the monitoring software learning is invalid.
3. During the learning process, the motor will run at high speed, please make sure that
the motor is fixed and safe to operate.

4.5.6 Fn00S5 Learn related parameters of synchronous motor encoder

When using motors other than our company, it is necessary to learn the encoder
parameters.

Before self-learning, set the self-learning maximum current limit P02.36 (50% of motor
rated current), motor maximum speed P00.03, motor rated speed P00.02, motor Rated current
P00.01, drive rated current PO1.03.

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn005;

3 Click SET to display SELI; (Self-Learn1)

(@) Press the "<« <" (shift) key to start self-learning. After the self-learning is completed,
it will automatically turn off the enable or report a fault. The main learning parameters are as
follows: P00.05 Motor pole pairs, P00.71 Z point offset, PO0. 11 Motor encoder resolution,
P00.72 Encoder AB phase sequence.

If the overcurrent Er.100 is reported during the learning process, parameters P02.36
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(maximum current limit of self-learning), P07.01 (current loop proportional gain) and P07.02
(current loop integral gain) can be appropriately reduced.
Note: When the driver is enabled, this function is invalid.

4.5.7 Fn006 Single parameter gain adjustment

Single parameter gain adjustment refers to adjusting one parameter to achieve the
purpose of adjusting servo rigidity. Before single-parameter gain adjustment, the servo load
inertia ratio P07.29 must be accurately obtained. For the method of obtaining the load inertia
ratio, refer to Fn007.

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn006;

® Click SET to display the value of rigidity level P07.28;

@ Press the "<« <" (shift) key, the motor starts to rotate forward and reverse;

® By pressing "A" or "V" gradually increase or decrease the value of the rigidity
level until the rigidity of the servo meets the actual application. Under normal circumstances,
the rigidity level can be gradually increased until the motor has abnormal noise, and then
reduce the rigidity level by 1-2.

Note: When the driver is enabled, this function is invalid.

For VC330 series servo, every time the rigidity level is adjusted, the parameters will

not be automatically saved in the servo. If the adjustment is completed, the user needs to
manually long press the "<« <" (shift) key to save the adjusted rigidity level in the servo.

4.5.8 Fn007 Learning load inertia

The load inertia is the most important parameter of the servo system. Only when the
inertia is matched can the servo perform optimally.
(1) VC330 Servo Load Inertia Learning
The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn007;

3 Click SET to display SEL4; (Self-Learn 4)

@ Press the "<« <" (shift) key to start self-learning. The servo drive enters the state of
automatically learning the habit, and the learned inertia will be automatically displayed on the
panel.

B Press "A", the motor rotates forward for 2 circles, and press "'¥", the motor rotates
reversely for 2 circles. The load inertia value will be updated to the panel every time it rotates.
Press continuously for several times until the inertia is stable, the inertia at this time is the
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learned load inertia. After stabilization, long press "<« <" (shift) to save the learned value to the
servo drive.

If the overcurrent Er.100 is reported during the learning process, P07.01 (current loop
proportional gain), P07.02 (current loop integral gain), P07.03 (speed loop proportional gain),
P07.04 can be appropriately reduced (speed loop integral gain).

If the load inertia is large, low frequency oscillation may occur during self-learning. At
this time, it is necessary to manually increase P07.03 and decrease P07.04 before
self-learning.

Notice:

1. When the drive is enabled, this function is invalid.

2. When the load inertia is large, low-frequency oscillation may occur in

self-learning, and it is necessary to manually increase P07.03 and decrease
P07.04, and then self-learn.

3. When the load inertia is small, reduce the inertia self-learning acceleration and
deceleration time P(07.33.

4.When the machine vibrates, the position loop gain P07.05 needs to be reduced.

4.5.9 Fn008 update FPGA program reset

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn00S;

B Click SET to display FUPd; (FPGA Update)

@ Long press the "< «" (shift) key to reset the drive;

B At this point, the FPGA firmware can be updated through the "VECTOR FPGA
Firmware Update Tool".

4.5.10 FnO009 restores all factory parameters except P00 and PO1 parameter groups

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "< <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn009;

(3 Click SET to display -rECy; (-Recovery)

@ Long press the "< <" (shift) key;

B  If the recovery is successful, it will display donE, and if it fails, it will display Err.

4.5.11 FnO010 backup all parameters

The operation steps are as follows:
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(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "< <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn010;

3 Click SET to display bcuP; (backup Parameter)

@ Long press the "<« <" (shift) key;

B  If the backup is successful, it will display donE, and if it fails, it will display Err.

Note: The drive backup parameters are stored in another address area of the drive

memory.

4.5.12 FnO11 restore the parameters that have been backed up

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to FnO11;

(3 Click SET to display rESto. (restore)

@ Long press the "< <" (shift) key;

®  If the restoration is successful, it will display donE, and if it fails, it will display Err.

4.5.13 FnO012 restart RS232 communication

When the servo RS232 does not communicate for a long time, it will automatically turn
off. RS232 communication can be restarted via Fn012.

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "< <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn012;

3 Click SET to display SEnd;

@ Press the "« <" (shift) key;

4.5.14 1In FnO13 full-closed loop mode, the polarity of self-learning feedback and the

number of pulses of the second encoder corresponding to one rotation of the motor

In full-closed loop mode, it is necessary to set the full-closed loop feedback polarity
P03.33 and P03.34. The appropriate value can be automatically calculated through this
function operation. When performing this function operation, please ensure that the second
encoder measuring wheel can be tightly and The material connection ensures that no slippage
occurs between the measuring wheel and the material.

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
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time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn013;

3 Click SET to display LFCP. (Learn Full Close Parameter);

@ Press the "« <" (shift) key; the motor will rotate forward 3 times at a speed of 10rpm.

4.5.15 FnO014 clears the absolute value encoder circle value (only for Nikon 24-bit

encoder)

The operation steps are as follows:
(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;
(2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn014;
(B Click SET to display CLrEn. (Clear Encoder);
@ Press the "« <" (shift) key; clear the absolute encoder turns.

4.5.16 FnO016 Self-learning synchronous motor current loop PI gain

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

2 Combine the "A" (increase), "<« <" (shift), "V " (decrease) three buttons to set the
display value of the digital tube to Fn016;

(3 Click SET to display SELC.

(@ Press the "« <" (shift) key; start learning the current loop PI gain.

4.6 Variable monitoring

Press the MODE key several times to switch the mode to variable monitoring mode, and
the first two digits of the digital tube display Un. Combine the "A" (increase), "« <" (shift), "
V" (decrease) three buttons to set the display value of the digital tube to the number that
needs to be monitored (for example, Un007 is to monitor the DIDO status). Press SET to
display the variables to be monitored.

At present, the drive can monitor 13 variables, and the values corresponding to the
monitoring numbers are shown in the table below.

Number corresponding value
Un000 Motor speed rpm
Un001 Bus capacitor voltage V
Un002 temperature °C
Un003 Current RMS A
Un004 Command pulse count value
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Un005 Motor encoder pulse count value
Un006 Second encoder pulse count value
Un007 DIDO status

Un008 Voltage value of All
Un009 Voltage value of AI2

Output motor instantaneous

UnO11 current percentage

Output motor instantaneous

Un012 power percentage

Percentage of output drive rated
Un013 current
Un014 Motor load rate

It should be noted that, for DIDO status monitoring, the actual level of DI (high level on,
low level off), the valid state of DI (valid on, invalid off), DO can be monitored
simultaneously on 5 digital tubes Valid state (valid on, invalid off). The meaning of each

segment in the digital tube is as follows.
Special attention should be paid to the VC330 servo only 4 DI, 3 DO.

Actual level of DI

Lo e e — . |

Valid state of DO Valid state of DI

As shown in the figure above, the first digital tube displays the valid states of DO1~DO6,
and the state of each DO corresponds to the on-off of the corresponding segment of the digital
tube, valid on, invalid off. The upper 3 segments of the last 4-digit digital tubes correspond to
the actual levels of DI1~DI10 respectively, high level is on, and low level is off. The lower 3
segments of the last 4-digit digital tubes correspond to the valid states of DII~DI10
respectively, DIDO is on when valid, and off when invalid.

Chapter 5 VC330 Servo Control Mode

Servo system consists of three main parts: servo driver, motor and encoder.
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Servo drive
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The servo driver is the control core of the servo system. By processing the input signal

and feedback signal, the servo driver can control the precise position, speed and torque of the
servo motor, that is, the position, speed, torque and mixed control mode. Among them,
position control is the most important and most commonly used control mode of servo
system.

Each control mode is briefly described as follows:

Position control refers to controlling the position of the motor through position
commands. The target position of the motor is determined by the total number of position
commands, and the rotation speed of the motor is determined by the frequency of the position
command. The position command can be given by the combination of external pulse input,
the total number of internal given position commands + speed limit. Through the internal
encoder (the servo motor has its own encoder) or the second encoder (full closed-loop
control), the servo drive can realize fast and precise control of the mechanical position and
speed. Therefore, the position control mode is mainly used in occasions requiring positioning
control, such as manipulators, placement machines, engraving, milling and engraving (pulse
sequence commands), CNC machine tools, etc.

Speed control refers to controlling the speed of the machine through the speed command.
Through digital, analog voltage or communication given speed command, the servo drive can
achieve fast and precise control of the mechanical speed. Therefore, the speed control mode is
mainly used to control the rotation speed. If you want to use the host computer to achieve
speed control, you can input the output of the host computer as a speed command to the servo
drive, such as an analog engraving and milling machine.

Torque control refers to controlling the output torque of the motor through the torque
command. The torque command is given by digital, analog voltage or communication. The
torque control mode is mainly used in devices that have strict requirements on the force of the
material, such as some tension control occasions such as rewinding and unwinding devices.
The torque given value should ensure that the force of the material is not affected by the
change of the winding radius.

Hybrid control mode refers to a working mode realized by DI terminal, which can switch
the control mode in real time under the servo running state.
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5.1 Basic parameter setting
5.1.1 control mode

The servo drive has 3 basic control modes, which are position mode, speed mode and
torque mode. A variety of hybrid control modes can be derived from the 3 basic control
modes. Which mode to use can be set by P02.01 parameter.

read
Parameter o Set : Set Effective and

Parameter Description units Defaults .
No. range method way write

method
P02.01 Drive control mode.
Used to select the servo 0~7 - anytime | Immediately 0 RW
drive control mode.

0- position mode
1-  speed mode
2-  torque mode
3- Position/torque mode 10 switching, switch through INFn.36, when the signal is valid, it is torque
mode
4- Position/speed mode 10 switching, switch through INFn.36, when the signal is valid, it is speed
mode
5-  Torque/speed mode 10 switching, switching through INFn.36, when the signal is valid, it is torque
mode
6- Position/torque/speed mode 10 switching, through INFn.36, INFn.37 switching
7-  Specialized Servo Control Mode
INFn.37  INFn.36  working mode
invalid invalid Speed Mode

invalid valid Torque Mode

valid XX position mode

The relevant input function bits are as follows.

Function . o
) Bit description
bits
INFn.36 Control mode toggle switch 0
INFn.37 Control mode toggle switch 1
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5.1.2  Servo start and stop

When the servo activates the internal input function bit INFn.01 of the drive through 10
or communication, the servo is enabled. After OUTFn.25 is output, the command input
command is valid, the position/speed/torque command is accepted, and the servo runs.

The servo will perform stop action under the following three working conditions. One is
to stop activating the internal input function bit INFn.01; the second is to stop when a fault
occurs; the third is to stop when the emergency stop signal INFn.58 is input. The shutdown
modes of the 3 working conditions can be set separately. The shutdown mode is set by P02.13.
Refer to  “7.1.1 Troubleshooting”  for fault shutdown mode, and emergency stop shutdown
mode is set by P02.14.

The servo has 5 kinds of stopping methods to choose from. The first is free stop; the
second is rapid deceleration to stop, the enable is disconnected after stopping, and the motor
is powered off; the third is slow deceleration to stop, the enable is disconnected after parking,
and the motor is powered off; the fourth is Quickly decelerate to stop, keep the enable after
stopping, the user needs to disconnect the enable signal to disable the enable; the fifth is slow
deceleration to stop, keep enable after stopping, the user needs to disconnect the enable signal
to disable the enable , otherwise it will remain locked and will not accept any command.

Free parking means that the drive is turned off and the motor is free to stop by friction
resistance. Deceleration to stop means that the servo drive drives the motor to decelerate, and
the motor remains powered on during this process. The deceleration time of rapid deceleration
and stop is set by P02.16. The deceleration time of slow deceleration and stop is set by P02.17.
Deceleration time refers to the time it takes to decelerate from the rated speed to zero. The
actual deceleration time is determined by the speed at the time of failure and the set
deceleration time.

o o The speed at which the failure occurs
Actualdeceleration time = set deceleration time x

Rated speed
Related parameters are as follows.
. read and
o Set ; Set Effective .
Parameter No. | Parameter Description units Defaults write
range method way

method

P02.13 Select the method of | 0~2 - anytime | Immediate 0 RW

enabling shutdown ly

Set the deceleration mode of the servo motor from rotation to stop and the motor state after stop when
the servo is off.

0- Off-enable freewheel stop

1- Turn off enable after fast deceleration and stop

2- Disable enable after slow deceleration and stop

P02.14 Emergency stop mode . Immediate
. 0~4 - anytime 0 RW
selection ly
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Set the deceleration method of the servo motor from rotation to stop and the motor state after stop when
the servo is in emergency stop.

0- Off-enable freewheel stop

1- Turn off enable after fast deceleration and stop
2- Disable enable after slow deceleration and stop
3- Quickly decelerate to stop and keep enabled

4- Slowly decelerate to stop and keep enabled

P02.16 fast stop time 0~6553 ms anytime | Immediate 500 RW
Set the stop time when the 5 ly
servo is stopped quickly

P02.17 Slow stop time 0~6553 ms anytime | Immediate 1000 RW
Set the stop time when the 5 ly
servo is slow to stop

5.1.3 Servo braking method

When the motor decelerates, it will feed back energy to the bus capacitor. When the bus

capacitor voltage is too large, an overvoltage fault will be reported. Therefore, a braking

resistor needs to be connected to the servo to consume the excess bus voltage on the braking

resistor. When the capacitor voltage is high, the dynamic braking circuit is activated. For
220V drives, when the DC bus voltage is greater than 380VDC, the dynamic braking circuit is
activated; for 380V drives, when the DC bus voltage is greater than 680VDC, the dynamic
braking circuit is activated. The user can select the servo braking mode through P02.20 to

release the excess voltage on the bus.

: read and
Parameter L Set : Set Effectiv .
Parameter Description units Defaults write
No. range method e way
method
P02.20 Start dynamic braking | 0~3 - anytime | Immediat 2 RW
selection ely
When the busbar voltage exceeds the limit voltage, select the way to start the dynamic braking circuit.
0- Dynamic braking never starts
1- Dynamic braking can only be activated when decelerating
2- Ready to activate dynamic braking at any time
3- Braking is only possible when the energy is fed back
) read and
Parameter _ Set : Set Effective .
Parameter Description units Defaults write
No. range method way
method
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P02.21 Braking resistor value | 0~3276.7 Q anytime | Immediately 0 RW
Maximum power of _ )

P02.22 . . 0~3276.7 Kw anytime | Immediately 0 RW
braking resistor
Braking resistor heat ) )

P02.23 o . 0~100 % anytime | Immediately 50 RW
dissipation coefficient

If P02.23 is set to 100%, it means that the time required to drop from the maximum heat to 0 is 10s.

5.14

command reverse

The speed, torque and position commands can be reversed by setting the register P02.50.
P02.50 contains 16-bit binary. When the Oth bit is valid, the position command is reversed;
when the 1st bit is valid, the speed command is reversed; When 2 bits are valid, the torque

command is reversed.

. read and
Parameter o Set . Set Effective .
Parameter Description units Defaults write
No. range method way
method
P02.50 | command reverse 0~7 - anytime | Immediately 0 RW

When the Oth bit is valid, the
position instruction is
reversed;

When the 1st bit is valid, the
speed command reverses;

When the 2nd bit is valid, the

torque command reverses

5.2 position mode

The position mode is a control mode in which the motor position is the control target,

and is often used to achieve high-precision positioning. The implementation of the location

pattern is shown in the following figure.
Note: Since there is no pulse input port on the VC330Profinet bus servo hardware, the

position command can only be derived from internal position planning, not from external

Current
loop

pulses.
Posi Speed feedfoward
osition . -
Position Electroni —
cmd emd ¢ gear Position Position
T oo | ) io [ lemd filter Error loop speed
direction ratio count || Proportional loop
gain F
Postion Speed
feedback feedback
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5.2.1

Po3.ol

Internal multi-segment
location planning

Position command source and direction selection

Position command prohibited
INFn.21

Position command reverse

INFn.22

Position
command
reverse

The position command can come from the internal multi-segment position planning.
There is no pulse signal input port on the VC330 hardware, so the position command cannot

be derived from the external pulse command.

; read and
Parameter o Set ; Set Effective .
Parameter Description units Defaults write
No. range method way
method
P03.01 position command 0~6 - anytime | Immediate 0 RW
source ly

In position control mode, it is used to select the source of position command.

0- From external pulse command

1- From internal multi-segment location planning

2- Switch between external pulse command and internal position planning command through

INFn.35

3- The command pulse superimposes the second encoder pulse as the position command

4- Command pulse superimposed internal position planning as position command

5- Round pressure round sleeve label

6- Sine wave

Related input function bits.

Functio . e
. Bit description
n bits
Position command prohibited, when valid, the position command is prohibited from being input
INFn.21
to the servo
The position command is reversed. When it is valid, the position command is reversed and then
INFn.22
input to the servo.

5.2.2 The position command is derived from the multi-segment position command plan

It is derived from the multi-segment position command, which means that the user
pre-sets the mechanical position command, speed, acceleration/deceleration time, number of
segments and other parameters to be run through the parameters, and then triggers the
operation of the multi-segment position, and then the motor moves according to the set rules.

58




VECTOR

VC330 series servo driver instruction manual

Starting and stopping the multi-segment position is realized by operating INFn.27. When

P13.92=0, the rising edge of INFn.27 starts the operation of the multi-segment position, and

the falling edge of INFn.27 stops the operation of the multi-segment position; when

P13.92=1 , the rising edge of INFn.27 sets the operation of the multi-segment position until

the execution of the multi-segment position is completed. The list of relevant parameters is as

follows. It should be noted that the set position command refers to the mechanical position

command.

Note: The position command of the multi-segment position will be multiplied by the
electronic gear ratio, which is the position P00.13 of the motor encoder; but the speed setting

of the multi-segment position is not affected by the electronic gear ratio.

read
Parameter Parameter Set ; ) Set Effectiv and
units Function Defaults
No. Description range method | e way write
method
P13.01 | Multi-segment 0~2 - When the Disable | Immediat 0 RW
position working position settings ely
mode command
0- Downtime after a comes from a
single run multi-segment
1- Cycle run position
2- DI switch operation, command, it
read the value of is used to set
INFn.31, INFn.30, the
INFn.29, INFn.28 as the multi-segment
segment number to run position
operation
mode.
P13.02 total number of 1~16 - Sets the total anytime | Immediat 16 RW
segments number of ely
segments for
the position
instruction.
P13.03 idle waiting time 0~1 - When using | anytime | Immediat 1 RW
unit the ely
0- milliseconds multi-segment
1-seconds position
function, the
unit of
waiting time.
P13.04 | surplus processing 0~1 - Pause occurs | anytime | Immediat 0 RW
method when using ely
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0- Re-jump to the

first segment
position command
to run

1- Start where the

previous segment left

off

the
multi-segment
position
function to
run, and when
the
multi-segment
position
function is
resumed, set
the segment

number of the

starting
segment.
P13.05 Absolute or relative 0~1 - When running | anytime | Immediat 1 RW
position command with ely
settings multi-segment
0- absolute position position
command function, set
1- relative position the type of
command position
command.
P13.10 | Number of pulse | -21474836 | User | Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units | pulse ely
first segment | 21474836 commands
position 47 at the first
segment
position
P13.12 | The running speed | 0~32767 | rpm | The running | anytime | Immediat 500 RW
of the first segment speed of the ely
of the multi-segment first segment
position command of the multi-
segment
position
command
P13.13 The acceleration | 0~32767 ms Set the time | anytime | Immediat 500 RW
time of the first for the first ely
segment of  the segment to
multi-segment accelerate
position command from 0 to

rated speed.
Actual

acceleration
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time=change
of speed
command/rate
d speed X
speed
command
acceleration

time.

P13.90

The

time of the

deceleration
first
segment of the
multi-segment

position command

0~32767

The
deceleration
time for the

first stage
position to
decelerate
from the rated
speed to 0.
Actual
deceleration
time=change
of speed
command/rate
d speed X
speed
command
deceleration

time.

anytime

Immediat

ely

500

RW

P13.14

Waiting idle time for
the end of the first
segment of  the
multi-segment
position command
The unit of this
parameter is determined

by P13.03.

0~32767

ms(s)

The waiting
time before
running the
next stage of
movement
after the first
stage of the
multi-stage
position
command is

completed.

anytime

Immediat

ely

RW

P13.15

Number of pulse
commands at the
second segment

position

-21474836
47 ~
21474836
47

User

units

The number
of position
commands for
the second

segment.

anytime

Immediat

ely

10000

RW
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P13.17 | The running speed | 0~32767 | rpm | Therunning | anytime | Immediat 500 RW
of the  second speed of the ely
segment of the second
multi-segment segment of
position command the
multi-segment
position.
P13.18 The acceleration | 0~32767 ms The time for | anytime | Immediat 500 RW
time of the second the second ely
segment of the stage position
multi-segment to accelerate
position command from 0 to
rated speed.
P13.91 The deceleration | 0~32767 ms The anytime | Immediat 500 RW
time of the second deceleration ely
segment of the time for the
multi-segment second stage
position command position to
decelerate
from the rated
speed to 0.
P13.19 Waiting idle time for | 0~32767 | ms(s) | The waiting | anytime | Immediat 1 RW
the end of the time before ely
second segment of running the
the  multi-segment next stage of
position command movement
after the
second stage
of the
multi-stage
position
command is
completed.
P13.20 | Number of pulse | -21474836 | User | Thenumber | anytime | Immediat | 10000 RW
commands at the 47 ~ units of position ely
third segment | 21474836 commands for
position 47 the third
segment.
P13.22 | The running speed | 0~32767 | rpm | Therunning | anytime | Immediat 500 RW
of the third segment speed of the ely
of the multi-segment third segment
position command of the
multi-segment
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position.
P13.23 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the third segment of rated speed in
the  multi-segment the third stage
position command position; or
deceleration
time from
rated speed to
0.
P13.24 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the third that needs to ely
segment of  the be waited
multi-segment after the third
position command position
command of
the
multi-segment
position
command
ends
P13.25 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
fourth segment | 21474836 commands at
position 47 the fourth
segment
position
P13.27 | The running speed | 0~32767 | rpm speed of the | anytime | Immediat 500 RW
of the fourth fourth ely
segment of the segment of
multi-segment the
position command multi-segment
position.
P13.28 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely

the fourth segment
of the multi-segment

position command

rated speed in
the fourth
stage position;
or
deceleration
time from
rated speed to
0.
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P13.29 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the fourth that needs to ely
segment of the be waited
multi-segment after the
position command fourth
position
command of
the
multi-segment
position
command
ends
P13.30 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
fifth segment | 21474836 commands at
position 47 the fifth
segment
position
P13.32 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the fifth segment fifth segment ely
of the multi-segment of the
position command multi-segment
position.
P13.33 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the fifth segment of rated speed in
the  multi-segment the fifth stage
position command position; or
deceleration
time from
rated speed to
0.
P13.34 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the fifth that needs to ely

segment of  the
multi-segment

position command

be waited
after the fifth
position
command of
the
multi-segment
position
command

ends
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P13.35 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
sixth segment | 21474836 commands at
position 47 the sixth
segment
position
P13.37 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the sixth segment sixth segment ely
of the multi-segment of the
position command multi-segment
position.
P13.38 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the sixth segment of rated speed in
the multi-segment the sixth stage
position command position; or
deceleration
time from
rated speed to
0.
P13.39 | Waiting idle time for | 0~32767 | ms(s) | The idle time | anytime | Immediat 1 RW
the end of the sixth that needs to ely
segment of the be waited
multi-segment after the sixth
position command position
command of
the
multi-segment
position
command
ends
P13.40 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
seventh segment | 21474836 commands at
position 47 the seventh
segment
position
P13.42 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the seventh seventh ely
segment of  the segment of
multi-segment the

position command

multi-segment

position.
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P13.43 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the seventh segment rated speed in
of the multi-segment the seventh
position command stage position;
or
deceleration
time from
rated speed to
0.
P13.44 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely
seventh segment of be waited
the multi-segment after the
position command seventh
position
command of
the
multi-segment
position
command
ends
P13.45 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
eighth segment | 21474836 commands at
position 47 the eighth
segment
position
P13.47 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of  the eighth eighth ely
segment of the segment of
multi-segment the
position command multi-segment
position.
P13.48 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely

the eight segment of
the  multi-segment

position command

rated speed in
the eight stage
position; or
deceleration
time from
rated speed to
0.
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Immediately
P13.49 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the eight that needs to ely
segment of the be waited
multi-segment after the eight
position command position
command of
the
multi-segment
position
command
ends
P13.50 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
ninth segment | 21474836 commands at
position 47 the ninth
segment
position
P13.52 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the ninth segment ninth segment ely
of the multi-segment of the
position command multi-segment
position.
P13.53 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the ninth segment of rated speed in
the  multi-segment the ninth stage
position command position; or
deceleration
time from
rated speed to
0.
P13.54 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the ninth that needs to ely

segment of  the
multi-segment

position command

be waited
after the ninth
position
command of
the
multi-segment
position
command

ends
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P13.55 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
tenth segment | 21474836 commands at
position 47 the tenth
segment
position
P13.57 | The running speed | 0~32767 | rpm | speed ofthe | anytime | Immediat 500 RW
of the tenth segment tenth segment ely
of the multi-segment of the
position command multi-segment
position.
P13.58 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the tenth segment of rated speed in
the  multi-segment the tenth stage
position command position; or
deceleration
time from
rated speed to
0.
P13.59 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the tenth that needs to ely
segment of the be waited
multi-segment after the tenth
position command position
command of
the
multi-segment
position
command
ends
P13.60 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
eleventh  segment | 21474836 commands at
position 47 the eleventh
segment
position
P13.62 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the eleventh eleventh ely
segment of  the segment of
multi-segment the
position command multi-segment
position.
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P13.63 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the eleventh rated speed in
segment of the the eleventh
multi-segment stage position,;
position command or
deceleration
time from
rated speed to
0.
P13.64 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely
eleventh segment of be waited
the multi-segment after the
position command eleventh
position
command of
the
multi-segment
position
command
ends
P13.65 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
twelfth segment | 21474836 commands at
position 47 the twelfth
segment
position
P13.67 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of  the twelfth twelfth ely
segment of the segment of
multi-segment the
position command multi-segment
position.
P13.68 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 [[[
deceleration time of time from 0 to ely

the twelfth segment
of the multi-segment

position command

rated speed in
the twelfth
stage position;
or
deceleration
time from

rated speed to
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0.
P13.69 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely
twelfth segment of be waited
the  multi-segment after the
position command twelfth
position
command of
the
multi-segment
position
command
ends
P13.70 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
thirteenth  segment | 21474836 commands at
position 47 the thirteenth
segment
position
P13.72 | The running speed | 0~32767 | rpm speed of the | anytime | Immediat 500 RW
of the thirteenth thirteenth ely
segment of the segment of
multi-segment the
position command multi-segment
position.
P13.73 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the thirteenth rated speed in
segment of  the the thirteenth
multi-segment stage position;
position command or
deceleration
time from
rated speed to
0.
P13.74 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely

thirteenth

of the multi-segment

segment

position command

be waited
after the
thirteenth
position
command of

the
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multi-segment
position
command
ends
P13.75 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
fourteenth segment | 21474836 commands at
position 47 the fourteenth
segment
position
P13.77 | The running speed | 0~32767 | rpm speed of the | anytime | Immediat 500 RW
of the fourteenth fourteenth ely
segment of  the segment of
multi-segment the
position command multi-segment
position.
P13.78 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the fourteenth rated speed in
segment of the the fourteenth
multi-segment stage position;
position command or
deceleration
time from
rated speed to
0.
P13.79 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely
fourteenth segment be waited
of the multi-segment after the
position command fourteenth
position
command of
the
multi-segment
position
command
ends
P13.80 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
fifteenth  segment | 21474836 commands at
position 47 the fifteenth

segment
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position
P13.82 | The running speed | 0~32767 | rpm speed of the | anytime | Immediat 500 RW
of the fifteenth fifteenth ely
segment of the segment of
multi-segment the
position command multi-segment
position.
P13.83 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
the fifteenth rated speed in
segment of the the fifteenth
multi-segment stage position;
position command or
deceleration
time from
rated speed to
0.
P13.84 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat 1 RW
the end of the that needs to ely
fifteenth segment of be waited
the  multi-segment after the
position command fifteenth
position
command of
the
multi-segment
position
command
ends
P13.85 | Number of pulse | -21474836 | User Number of | anytime | Immediat | 10000 RW
commands at the 47 ~ units pulse ely
sixteenth  segment | 21474836 commands at
position 47 the sixteenth
segment
position
P13.87 | The running speed | 0~32767 | rpm | speedofthe | anytime | Immediat 500 RW
of the sixteenth sixteenth ely
segment of  the segment of
multi-segment the
position command multi-segment
position.
P13.88 The acceleration and | 0~32767 ms Acceleration | anytime | Immediat 500 RW
deceleration time of time from 0 to ely
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the sixteenth
segment of the
multi-segment

position command

rated speed in
the sixteenth
stage position;
or
deceleration
time from

rated speed to

0.
P13.89 | Waiting idle time for | 0~32767 | ms(s) | Theidletime | anytime | Immediat RW
the end of the that needs to ely
sixteenth segment of be waited
the multi-segment after the
position command sixteenth
position
command of
the
multi-segment
position
command
ends
P13.92 | Multi-segment 0~3 - 0: The rising anytime | Immediat RW
position command edge of INFn.27 ely
trigger signal type triggers the

BITO-INFn.27 Rising
edge triggers to start
running multi-segment
position; falling edge
triggers to stop running
multi-segment position
BIT1-INFn.27 Rising
edge triggers set to run
multi-segment position,
falling edge does not

work

multi-segment
position, and
the falling edge
stops executing
the
multi-segment
position. When
the
multi-segment
position comes
from DI, a
change in DI
automatically
triggers the
multi-segment
position.

1: INFn.27
rising edge
trigger, not

stop
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2: When the
multi-segment
position
comes from
DI, the DI
change does
not
automatically
trigger the
multi-segment
position, and
the position
execution will
only be
triggered
when INFn.27
is
re-triggered.
3: INFn.27
rising edge
trigger, not
stop, when the
multi-segment
position
comes from
DI, the DI
change does
not
automatically
trigger the
multi-segment
position, only
when INFn.27
is re-triggered
will the
position
execution be

triggered.

P13.93

Condition for
sending the next
command

0- You must wait for the

previous position to

Set the
sending
conditions of
the next

command

anytime

Immediat

ely

RW
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complete the output and
then delay the idle time
before sending the next
position command

1- After the previous
position command is
sent, wait for the idle
time to directly send the

second position

command

The absolute position command refers to the position of the size of the position
command relative to the origin, and the relative position command refers to the position of the
size of the position command relative to the current position. Therefore, the origin return must
be performed before the absolute position command is executed, otherwise a fault will be
reported.

For example, suppose that 3 absolute position commands are executed, the size of the
first position command is set to 1000, the size of the second position command is set to 2000,
and the size of the third position command is set to 0. The zero return operation is performed
first, and then the multi-stage position is triggered. The motor first moves forward 1000, then
forward 1000, and then reversely moves 2000, and returns to the zero point.

As another example, assuming that three relative position commands are taken, the first
position command is set to 1000, the second position command is set to 2000, and the third
position command is set to -1000. After triggering the multi-segment position, the motor first
moves forward 1000, then forwards 2000, and then reverses 1000.

If you want to use the multi-segment position command, in addition to setting P03.01
and P13.01 first, you also need to configure the DIx function control register and set it to
INFn.27 (triggering the multi-segment position function number). Then control the effective
level of DIx to trigger the execution of multi-segment position commands at the rising edge,
and stop the execution of multi-segment position commands at the falling edge (when
P13.92=0). Selecting the segment number is similar, configure the DIx function control
register, set the corresponding level, and then trigger.

The relevant input function bits are as follows.

Function

) Bit description
bits

INFn.27 | Trigger multi-segment position command

The rising edge triggers the execution of the multi-segment position command, and the falling edge
stops the execution of the multi-segment position command

Or only the rising edge triggers the execution of multi-segment position commands, and the falling

edge does not act. Specific reference P13.92

INFn.28 | Multi-segment position command segment number selection 0

INFn.29 | Multi-segment position command segment number selection 1

INFn.30 | Multi-segment position command segment number selection 2
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INFn.31 Multi-segment position command segment number selection 3

INFn.32 Multi-segment position direction selection, when valid, the position command set for multi-segment
position is reversed

According to the status of INFn28~31.

Multi-segment running segment number

= INFn.31*8 + INFn.30%4 + INFn.29*2 + INFn.28*1 +1

See the table below for details.

run
INFn.31 INFn.30 INFn.29 INFn.28 segment
number
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
0 1 0 0 5
0 1 0 1 6
0 1 1 0 7
0 1 1 1 8
1 0 0 0 9
1 0 0 1 10
1 0 1 0 11
1 0 1 1 12
1 1 0 0 13
1 1 0 1 14
1 1 1 0 15
1 1 1 1 16

5.2.2.1 Stop after a single run

In this mode, the motor runs n positions of position commands, the idle time of each
position command can be set independently, and INFn.27 starts/stops running multi-stage
position mode (Note: when P13.92=0, the rising edge of INFn.27 starts multi-stage position
mode Position running, the falling edge of INFn.27 stops the running of multi-segment
positions; when P13.92=1, the rising edge of INFn.27 starts the running of multi-segment
positions, and the falling edge does not act). Its running speed curve is as follows. The total
number of segments is assumed to be 2.
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Dlx=27 S1idle time

1 INFn27 trigger
signal input

Positioning completed
output

|| ‘

In this mode, the motor automatically jumps to the first position command after running

5.2.2.2 Cyclerun

the n-stage position command. The idle time of each position command can be set
independently. INFn.27 starts/stops the multi-stage position mode (Note: when P13
When .92=0, the rising edge of INFn.27 starts the operation of the multi-segment position,
and the falling edge of INFn.27 stops the operation of the multi-segment position; when
P13.92=1, the rising edge of INFn.27 sets the operation of the multi-segment position, and the
falling edge no action). Its running speed curve is as follows. The total number of segments is
assumed to be 2.

Speed waveform

V1 \"A|
V2
/;\/s_z\/:\
P P >

S1idle time S2idle time

A
Dix=27 INFn27 trigger signal input

¥

Positioning completed signal output

i

In this mode, once the multi-segment position is triggered, the driver reads the valid
status of INFn.31, INFn.30, INFn.29, and INFn.28 to select a certain position command. , and
read the valid state of INFn.31, INFn.30, INFn.29, INFn.28 again to select another position
command, if the valid state changes, select another position command to run. This is repeated

5.2.2.3 DI switch

until it is triggered to stop the operation of the multi-segment position, and then the operation
is stopped.
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Dix=27

Slidle time SZidle time

INFn27 trigger signal input

|

L)

Positioning completed output

I

5.2.24 The position command comes from the setting steps of

multi-segment position

Set P02.02=0 as position
mode

|

Set P03.01=1 from multi-
segment position

I

Set Electronic gear ratio

!

Set multi-segment position
parameter

|

Enable

!

INFn.27 rising edge trigger start
operate

I

INFn.27 falling edge trigger
stop operate
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5.2.3 Electronic gear ratio

The meaning of the electronic gear ratio is that the user position command unit is
converted into the coefficient of the motor encoder unit. That is

Electronic gear ratio numerator

User position command x = Location of motor encoder

Electronic gear ratio denominator

If the numerator of the electronic gear ratio is set to 0, then how many pulses the motor
needs to make one revolution depends on the denominator.

For example, the encoder resolution of the motor is 10000, and the denominator of
P03.10 electronic gear ratio 1 is set to 5000. When the motor receives 10000 pulses (the first
position command of the internal position), the motor rotates twice.If the numerator of the
electronic gear ratio is not 0, the motor encoder position is calculated according to the above
formula.

There are two sets of electronic gear ratios to choose from in the system, and the relevant
parameters are as follows.

read
Set ;
Parameter Parameter Set ; ) Effective and
L. units Function metho Defaults .
No. Description range way write

d
method

P03.08 Electronic gear | 1~214748 - Set the anytime | Immediate 0 RW
ratio 1 numerator 3647 numerator of ly
the first
group
electronic
gear ratio for
the division/
multiplicatio
n frequency
of the
position

command.

P03.10 Electronic gear | 1~214748 - Set the anytime | Immediate 1000 RW
ratio 1 denominator 3647 denominator ly
of the first
group of
electronic
gear ratios
for the

division/

multiplier
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frequency of
the position

command.

P03.12 Electronic gear | 1~214748 - Set the anytime | Immediate 0 RW
ratio 2 numerator 3647 numerator of ly
the first
group
electronic
gear ratio for
the division/
multiplicatio

n frequency

of the
position
command.
P03.14 Electronic gear | 1~214748 - Set the anytime | Immediate 1000 RW
ratio 2 denominator 3647 denominator ly

of the second
group of
electronic
gear ratios
for the
division/mult
iplier
frequency of

the position

command.

The system defaults to electronic gear ratio 1. Multiple electronic gear ratios can also be
switched through INFn.24 and INFn.56. The switching relationship is as follows.

INFn.56 INFn.24 Actual electronic gear ratio
Electronic gear ratio 1 numerator
invalid invalid ; : .
Electronic gear ratio 1 denominator
Electronic gear ratio 2 numerator
invalid valid : - -
Electronic gear ratio 2 denominator
Electronic gear ratio 1 numerator
valid invalid : : :
Electronic gear ratio 2 denominator
Electronic gear ratio 2 numerator
valid valid ; - -
Electronic gear ratio 1 denominator
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5.2.4 Electronic gear ratio smooth switching function

When the electronic gear ratio changes greatly, it is easy to cause sudden changes in the
motor speed. The internal electronic gear ratio can be switched smoothly through the P03.16

electronic gear ratio switching filter time constant.

read
Parameter Parameter Set : . Set Effective and
No. Description range units | Function method way Pefaults write
method
P03.16 Electronic gear ratio | 0~32767 ms | Setthe anytime | Immediatel 0 RW
switching time electronic y
constant gear ratio
switching
time to
make the
internal
electronic
gear
ratio
smoothly
switch
5.2.5 Position command filter function

The position command filtering is to filter the position command (encoder unit) after

frequency or multiplication of the electronic gear ratio.
Consider adding position command filtering in the following situations:

*

The position command output by the host computer is not processed for acceleration

and deceleration;

L 4
L 4

Low frequency of pulse command;
When the electronic gear ratio (numerator denominator) is 10 times or more.
There are two filtering methods to choose from, one is a low-pass filter and the other is a

median filter.

The relevant parameters are as follows.

read
Parameter Parameter Set : : Set Effective and
o units Function Defaults )
No. Description range method way write
method
P03.06 Position command 0~128 ms | Setthe set when | Immediate 0 RW
given median filter median filter stop ly

time constant

time constant
for the

position
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command
(encoder
unit).
P03.07 | Position command | 0~32767 ms | Setthe set when | Immediate 20 RW
given low-pass filter low-pass stop ly

time constant

filter time
constant of
the position
command

(encoder

unit).

The larger the filter time constant is set, the more severe the position command lags and

the greater the position error during operation. The waveform is as follows.
Position A

command

Position command input
Median filtering

Low passfiltering

T
I ¢ i
15 i
i 1
ko v
E 1
¥ \%
£ \
o AN,
: 1 “tay,
‘4?’ 4?’ Time
3t I

The schematic diagram of rectangdlar position command

Position A

command

low pass filtering and median filtering

Position command input
Median filtering
Low pass filtering

A
\

\\ ; ’
4?" Time
—>

3t

The schematic diagram of trapezoidal position command

low pass filtering and median filtering
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5.2.6 Positioning complete/proximity function

The positioning completion function means that the absolute value of the position error
P03.17 satisfies the user-set condition P03.45 and maintains the time threshold (ms) set by
P03.49, and it can be considered that the positioning is completed in the position control
mode. At this time, the servo drive can output a positioning completion signal, and the host
computer can confirm that the positioning of the servo drive is completed when the signal is
received. For the output signal of positioning completion/positioning approaching, you can
directly configure the DOx function control register, and the signal is monitored through the
DO terminal valid state (P06.49).

As shown in the figure below, when the positioning completion threshold is set to 10
units (10*0.0001 cycles), and the hold time is set to 10ms, the DO outputs the positioning
completion signal.

Position === Position error monitoring
(Encoder unit)

Real-time speed monitoring

10 Feommmmanomna 4{________________________\'xi __________

INFn.13 y
Positioning :
completion signal

The description of Positioning completion function

The positioning close function means that the absolute value of the position error P03.17

satisfies the condition P03.47 set by the user, and the time threshold (ms) set by P03.49
1s maintained, and the positioning is considered to be close in the position control mode. At
this time, the servo driver can output a positioning close signal, and the host constroller
receives the signal to confirm that the servo driver is positioned close.

As shown in the figure below, the positioning close threshold is set to 200 pulses, and
when the hold time is set to 10 ms, the DO output the positioning signal.
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Position
(Encoder unit)

Position error monitoring

Real-time speed monitoring

200

INFn.14
Positioning
proximity signal

The description of Positioning proximity function

Related parameters are as follows.

: read and
Parameter o Set . Set Effective | Default .
Parameter Description units write
No. range method way s
method
Positioning completion ) Immediatel
. . 0~4 - anytime 0 RW
signal output condition y
In the position control mode, when the servo is running, the absolute value of the position error P03.17 is within the
set value of P03.46 (positioning completion threshold), and after P03.49 (positioning completion/proximity time
threshold) is maintained, the servo will be Output positioning completion signal; The output condition of the
positioning completion signal can be set by P03.45.
0- Output when the position error is less than the positioning completion threshold, otherwise clear the output;
P03.45 1- Output when The position error is smaller than the positioning completion threshold and the speed command in
position mode P03.95 is zero, otherwise the output is cleared;
2- Output when The position error is less than the positioning completion threshold and the filtered speed command
in position mode P03.96 is zero, otherwise the output is cleared;
3- Output when the position error is less than the positioning completion threshold and the speed command in
position mode P03.95 is zero. Clear output when speed command in position mode P03.95 is not zero
4- The sending of multi-segment position commands is completed, and the position error is less than the positioning
completion threshold
positioning completion 0.0001 ' Immediatel
0~32767 anytime 10 RW
threshold round y
P03.46 : — —
Set the positioning completion threshold (The positioning completion signal is valid only when the servo driver is in
position control mode and is in the running state)
Positioning close signal . Immediatel
. 0~3 - anytime 0 RW
output condition y
PO3.47 In the position control mode, when the servo is running, the absolute value of the position error P03.17 is within the
i set value of P03.48 (positioning proximity threshold), and when P03.49 (positioning completion/proximity time
threshold) is maintained, the servo can output Positioning proximity signal; the output conditions of positioning
proximity signal can be set through P03.47.
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0- Output when the position error is less than the positioning close threshold, otherwise clear the output;

1- Output when The position error is smaller than the positioning close threshold and the speed command in position
mode P03.95 is zero, otherwise the output is cleared,

2- Output when The position error is less than the positioning close threshold and the filtered speed command in
position mode P03.96 is zero, otherwise the output is cleared;

3- Output when the position error is less than the positioning close threshold and the speed command in position

mode P03.95 is zero. Clear output when speed command in position mode P03.95 is not zero

positioning close 0.0001 _ Immediatel
0~32767 anytime 100 RW
threshold round y

P03.48 Set the threshold of the absolute value of the position deviation when the servo drive outputs the positioning

approach signal (the positioning approach threshold generally needs to be greater than the positioning completion

threshold).
positioning completion/ . Immediatel
} 0~32767 ms anytime 10 RW
close time threshold y
P03.49
When the position error is less than the positioning completion/proximity threshold, and the time threshold is
maintained, the positioning completion/proximity signal is output.
. 0.0001
P03.17 | position error - - - - RO
round
the speed command in
P03.95 L - rpm - - - RO
position mode
the filtered speed
P03.96 | command in position - pm - - - RO
mode

Related output function bits are as follows.

Function

. Bit description
bits

OUTFn.13 Positioning completion signal output, active when Positioning completion

OUTFn.14 Positioning close signal output, active when Positioning close

5.2.7 Pulse frequency division output function

Servo pulse frequency division output function is divided into two types: open-collector
signal output and differential signal output.

When the output signal is an open-collector signal, the servo can output the motor
encoder pulse by setting P06.40, and the motor pulse can be output by dividing the frequency.
At this time, the maximum frequency of the motor pulse output is 3KHz, and the output ports
are DO1 and DO2. When the output signal is a differential signal, the full-closed loop
function needs to be closed (set P03.31=0), and the servo can output command pulse or motor
encoder pulse. The output pulse type is set by P03.78, and the output port is 20, 20 of CN3. 21,
22, 23 pins. For differential signals, only motor pulses can be divided and output.

The frequency division coefficient of the motor pulse output can be set by P03.79. The
larger the frequency division factor, the lower the output pulse frequency. For example,
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P03.78 is set to output motor pulse, and P03.79 is set to 2, then when the motor rotates for 2
motor pulses, the terminal outputs 1 pulse.

read
Parameter Parameter Set ) ) Set Effective and
o units Function Defaults ‘
No. Description range method way write
method
P03.78 Selection of servo 0~2 - Set the output | anytime | reset valid 0 RW
pulse output source source of the
pulse output
port.
0-output motor pulse; 1-output command pulse; 2-no output, as input
P03.79 The frequency | 1~65535 - anytime | reset valid RW
division factor of
the output pulse
If the encoder type of the motor is incremental, this value indicates the number of pulses output by the motor encoder
when the pulse output terminal outputs one pulse. If the encoder type of the motor is an absolute value, the value
represents the number of pulses output by the pulse output terminal when the motor rotates once, and the Z point
output port outputs a Z point pulse. This value is only valid for motor pulse frequency division, but invalid for
command pulse. Incremental encoder is recommended to be 1, which means that the output pulse is equal to the
encoder pulse output; absolute encoder is recommended to be set to 10000, which means that the motor rotates once
and the pulse output 10000.
P03.80 Output direction of 0~1 - anytime | reset valid 0 RW
pulse  frequency
division
Set the effective level type of the frequency-divided pulse output. Only valid for motor pulses, invalid for command
pulses. 0-forward output, 1-reverse output.
Set the output
DO1DO2 function parameter Immediate
0~2 - anytime 0 RW
control register type of ly
P06.40 DO1DO2.

0- DO1 and DO2 are output with the functions configured by P06.41 and P06.42 respectively
1- DO1, DO2 output A and B pulses respectively
2- DO1 outputs the Z point signal, DO2 outputs the function configured by P06.42
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5.2.8 Z point pulse output function

The servo can set DO1 to output the Z point pulse signal through P06.40. The Z point
pulse is an open-collector signal output, and its effective level width is Sms.

read
Parameter Parameter Set ; ; Set Effective and
No. Description range units |- Function method way Pefaults write
method
P03.81 Z pulse polarity 0~1 - Set the anytime | Immediate 0 RW
selection output level ly
0- forward output when the
1- reverse output pulse output
terminal Z
pulse is
valid.
5.2.9 Homing

The servo has multiple home zeroing modes. The user can choose the appropriate origin

return mode according to the site conditions and process requirements. The parameters related

to zero return are as follows.

Remarks: Before using the zero return function, you need to set the enable software and

hardware limit P03.73 to 0 or 2. When it is set to 1, triggering the forward and reverse limit

will cause the servo motor to directly enter the fault protection state and cannot continue to

complete the zero return. operate.

: read and
o Set . Set Effective .
Parameter No. | Parameter Description units Defaults write
range method way
method
Homing method ) )
Disable to | Immediate
P03.51 Set the origin return mode 0~99 - | 0 RW
set y
and trigger signal source.
Homing
. ] Immediate
acceleration and 0~32767 ms anytime | 500 RW
. . y
P03.52 deceleration time
Set the time for the motor to accelerate from 0 to the rated speed when returning to the origin. Therefore,
when the home is running, the actual acceleration time of the motor t = P03.53/rated speed* ( P03.52)
The first segment of ) Immediate
0~32767 rpm anytime 500 RW
zero return speed ly
P03.53
It is also called the high-speed zero return speed. When the origin is returned to zero, the motor speed when
searching for the deceleration point signal is set.
P03.54 The second segment of | 0~32767 rpm anytime | Immediate 100 RW
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zero return speed

ly

Also called low-speed zero return speed, set the motor speed when searching for the origin signal when the

origin is returned to zero.

Offset after zero return
-21474836
(set the value of the )
.. 47~ User ) Immediate
absolute position of the ) anytime RW
214748364 | units ly

motor after the zero

P03.55 7
return.)
When BIT9 of P01.46 is set to 1, the motor does not move to the offset position after finding the origin, and
directly sets the origin as the offset position. When the BIT9 of P01.46 is set to 0, after the origin is found,
the origin is zero, and the motor moves to an offset position.
Origin range(when the
position of the motor
encoder is within the
origin range, and the
speed given P09.89=0 )
. . 0.0001 ) Immediate

P03.57 in the position loop | 0~32767 anytime RW

Round ly

mode, the time of
P03.49 is maintained,
and the zero return
completion signal is

output.)
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The associated input function bits are as follows.

Function . o
. Bit description
bits
INFn.26 Trigger Homing
INFn.34 Zero point switch input
INFn.43 positive position limit switch
INFn.44 negative position limit switch

The associated output function bits are as follows.

Function

. Bit description
bits

OUTFn.15 Homing completes output. When the encoder position of the motor is within the Zero point

range, and the speed reference in the position mode P09.89=0, the time of P03.49 is also

maintained, and the Homing completes output signal is output.

The vec servo has a variety of homing method to choose from, including:

(1) Method 1: Depends on the negative position limit switch and Z index pulse;

(2) Method 2: Depends on the positive position limit switch and Z index pulse;

(3) Method 3-Method 6: Depends on the zero position switch and Z index pulse;

(4) Method 7-Method 10: Depends on the zero position switch, positive position limit switch
and Z index pulse;

(5) Method 11 - Method 14: Depends on the zero position switch, negative position limit
switch

and Z index pulse

(6) Method 17: Depends on the negative position limit switch

(7) Method 18: Depends on the positive position limit switch

(8) Method 19 - Method 22: Depends on the zero position switch

(9) Method 23 - Method 26: Depends on the zero position switch, positive position limit
switch

(10) Method 27 - Method 30: Depends on the zero position switch, negative position limit
switch

(11) Method 33 - Method 34: Depends on the Z pulse

(12) Method 35: Depends on the current position
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Homing method 1: Homing on the negative limit switch and Z index pulse

Case 1: When the user triggers the execution of homing, if the negative limit switch state
is in the low level, the axis starts to move in the reverse direction at the first speed. When the
negative limit switch is in the high level, the moving direction changes and the starts to move
at second speed; the position where the first Z index pulse is encountered when the negative

Case 2: When the user triggers the execution of homing, if the negative limit switch state
is at the high level, the axis starts to move in the positive direction at the second speed, and
the first Z index pulse is encountered when the negative limit switch state is at the low level.
The location is the zero point position.

{ Starting point
Case1 . L@)_’Positive

direction
)P_ositi_ve
direction

Case2

Z pulse rl J_I

The negative
limit switch

Starting point . ! A
I . .

Homing method 1: Homing on the negative limit switch and Z index pulse
Homing method 2: Homing on the positive limit switch and Z index pulse

Case 1: When the user triggers the execution of homing, if the positive limit switch state
is in the low level, the axis starts to move forward at the first speed, and when the positive
limit switch is in the high level, the moving direction changes and moving speed changes at
the second speed, the position where the first Z index pulse is encountered when the positive
limit switch state is low is the zero point position.

Case 2: When the user triggers the execution of homing, if the positive limit switch state
is at the high level, the axis starts the reverse motion directly at the second speed, and the first
Z index pulse is encountered when the positive limit switch state is at the low level. The
location is the zero point position.

Starting point :
Case Reverse; 5 ,)
direction '

Case2 Revers ; : : Starting point

direction :
Z pulse |_L . H

The positive |
limit switch

Homing method 2: Homing on the positive limit switch and Z index pulse
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Homing method 3 ~ 6 Homing on the home switch and the Z index pulse
Homing method 3

Case 1: When the user triggers the execution of homing, if the home switch state is in the
low level, the axis starts to move forward at the first speed. When the origin switch is in the
high level, the motion direction changes and starts to move at the second speed. The position
where the first Z index pulse is encountered when the home switch state is in the low level is
the zero point position.

Case 2: When the user triggers the execution of homing, if the home switch state is at the
high level, the axis starts the reverse motion directly at the second speed, and the position
where the first Z index pulse is encountered when the home switch state is at the low level is
the zero point position.

Homing method 4

Case 1: When the user triggers the execution of homing, if the home switch state is in the
low level, the axis starts to move forward at the first speed. When the home switch is in the
high level, the second speed is reversed. The position of a Z index pulse is the zero point
position.

Case 2: When the user triggers the execution of homing, if the home switch state is at the
high level, the axis starts the reverse motion directly at the second speed. When the home
switch is in the low level, the motion direction changes and starts to move at the first speed.
When the home switch is in the high level again, it moves in the reverse direction at the
second speed, and the position where the first Z index pulse is encountered is the zero point
position.

Starting point :
Case1 Revlrse I 5 D
direction '

Case2 R,9V9F591—®—: . — Starting point
direction ; : .

Starting point . s
I @-_bPosmve

Case1 : ;
direction

. , Starting point
Case?2 . : ositive

. : direction
Z pulse | I ; ﬂ

The home switch I

Homing method 3 ~4 Homing on the home switch and the Z index pulse

Homing method 5

Case 1: When the user triggers the execution of homing, if the home switch state is at the
high level, the axis starts to move forward at the second speed, and the position where the first
Z index pulse is encountered when the home switch state is low is the zero point position.

Case 2: When the user triggers to perform homing, if the home switch state is in the low
level, the axis starts to move in the reverse direction at the first speed. When the home switch
is in the high level, the motion direction changes and starts to move at the second speed. The
position where the first Z index pulse is encountered when the home switch state is low is the
zero point position.
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Homing method 6

Case 1: When the user triggers the execution of homing, if the home switch state
is in the high level, the axis starts to move forward in the second speed. When the
home switch is in the low level, the motion direction changes and starts to move at the
first speed. When the home switch is in the high level again, it moves forward in the
second speed, and the position where the first Z index pulse is encountered is the
zero point position.

Case 2: When the user triggers to perform zero return, if the home switch state is
in the low level, the axis starts to move in the reverse direction at the first speed.
When the home switch is in the high level, the motion direction changes and starts to
move at the second speed. The position where the first Z index pulse is encountered
is the zero point position.

Starting point :

Positive
Caset direction
Case? Starting point
' L Positive
Starting point | ' . direction
Casel Reverse !
direction e
Case2 Reverseq—{§)——i————o Starting point
direction I ' '
Z pulse |-I . ﬂ
The home switch |

Homing method 5~ 6 Homing on the home switch and the Z index pulse

Homing method 7 ~ 10 Homing on the home switch, positive limit switch, and Z
index pulse
Homing method 7

Case 1: When the user triggers the execution of homing, if the home switch state
is in the low level, the axis starts to move forward at the first speed. When the home
switch is in the high level, the motion direction changes and starts to move at the
second speed. The position where the first Z index pulse is encountered when the
home switch state is low is the zero point position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high position, the axis directly starts to move in the reverse
direction at the second speed. When the origin switch state is at a low level, the
position where the first Z pulse is encountered is the origin position.

Case 3: When the user triggers the execution of homing, if the home switch state
is in the low level, the axis starts to move forward at the first speed. When the home
switch is in the low level and the positive limit switch is in the high level, the moving
direction changes. The movement starts at the first speed, and when the home switch
is in the high level, the movement starts at the second speed, and the position where
the first Z index pulse is encountered when the home switch state is low is the zero
point position.
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Starting point |
Gase! Revers; 6 )

direction
Case?2 Revefseq——@—{Startmg point
direction
. ! Startmg point )j
Case3 Lt .
Reverse<._@ LA
direction ¢ 5 ¢ :

Z pulse I_L: x |_|
The home switch | I s
The positive

limit switch

Homing method 7 Homing on the home switch, positive limit switch, and Z index pulse
Homing method 8

Case 1: When the user triggers the execution of homing, if the home switch state
is in the low level, the axis starts to move forward at the first speed. When the home
switch is in the high level, the second speed starts to move. The position of the first Z
index pulse is the zero point position.

Case 2: When the user triggers the execution of homing, if the home switch state
is at the high level, the axis directly starts the reverse motion at the second speed.
When the home switch is in the low level, the motion direction changes and starts to
move at the second speed. When the home switch is in the high level, the position
where the first Z index pulse is encountered is the zero point position.

Case 3: When the user triggers the execution of homing, if the home switch state
is in the low level, the axis starts to move forward at the first speed. When the home
switch is in the low level and the positive limit switch is in the high level, the moving
direction changes. When the home switch is in the high level, it still moves at the first
speed. The motion direction changes when the home switch state is low, and then
starts to move at the second speed. When the home switch in the high level, and the
position where the first Z index pulse is encountered is the zero point position.

I—I—I

— Startlnﬁ point Positive
direction

tarting point
Case2 Positive direction
Star mg pblnt

Case3
(, .. F’osnwe
dlrection

Z pulse ﬂ rl ‘
The home switch | :
The positive I'_‘

limit switch

Homing method 8 Homing on the home switch, positive limit switch, and Z index pulse

Homing method 9
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Case 1: When the user triggers the execution of homing, if the home switch state
is in the low level, the axis starts to move at the first speed. When the home switch is
in the high level, the motion starts at the second speed. When the switch is in the low
level, the direction of motion changes and continues to move at the second speed.
When the home switch is in the high level, the position where the first Z index pulse is
encountered is the zero point position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high level, the axis starts to move forward at the second speed,
until when the origin switch is at a low level, the movement direction changes and
starts to move at the second speed , when the origin switch is at a high position, the
position where the first Z pulse is encountered is the origin position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and Start moving at the first speed,
when the origin switch is at a high position, start moving at the second speed, and the
position where the first Z pulse is encountered is the home position.

H

Starting point '

I

Caset Réverse o @) D)

direction o

Starting point 3

direction ]

'+ Starting point
Case3 Reverse :
direction v :
Zpulse b I.L : n :
The home switch | '
The positive |
limit switch

Homing method 9 Homing on the home switch, positive limit switch, and Z index pulse

Homing method 10

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move forward at the first speed. When
the origin switch is at a high level, it starts to move at the second speed. When the
switch is in the low position, the position where the first Z pulse is encountered is the
home position.

Case 2: When the user triggers the execution of homing, if the origin switch state
is at a high position, the axis starts to move forward at the second speed. When the
origin switch is at a low position, the position where the first Z pulse is encountered is
the origin position .

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and Start moving at the first speed,
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when the origin switch is at a high position, the movement direction changes again
and starts moving at the second speed. When the home switch is at a low position, the
position where the first Z pulse is encountered is the home position.

o

Starting point )
Case1l - {)—pPositive
I : g direction
Case2 Starting point }—’_.Posmve
e l ! direction

. Starting point

Case3

: b
Z pulse U
The home switch l—]
it switch —
Homing method 10 Homing on the home switch, positive limit switch, and Z index pulse
Homing method 11 ~ 14 Homing on the home switch, the negative limit switch and the Z
index pulse
Homing method 11

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, the movement direction changes and
starts to move at the second speed. The position where the first Z pulse is
encountered when the home switch state is low is the home position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high position, the axis directly starts to move forward at the second
speed, and the position where the first Z pulse is encountered when the origin switch
state is at a low position is the origin position.

Case3: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first speed. When the origin switch is in the low position and the reverse operation limit
switch is in the high position, the movement direction changes and Start moving at the
first speed, when the origin switch is at a high position, start moving at the second
speed, and the position where the first Z pulse is encountered when the home switch
is at a low state is the home position.

Positiye
direction
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. Starting point
: direction

Case2 Starting point|—5—@—.>PosHive

; Vo direction
C—|. Starting point . .
Case3 i @' pPositive

vz direction
Z pulse A | ! : . ] |
The home switch - I

The negative
limit switch

Homing method 11 Homing on the home switch, the negative limit switch and the Z index pulse

Homing method 12

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, it starts to move at the second speed.
The position of the Z pulses is the origin position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high level, the axis directly starts to move forward at the second
speed. When the origin switch is at a low level, the movement direction changes and
starts to move at the second speed. , when the origin switch is at a high position, the
position where the first Z pulse is encountered is the origin position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move in the reverse direction at
the first speed. When the origin switch is in the low position and the reverse operation
limit switch is in the high position, the movement direction changes and It starts to
move at the first speed. When the origin switch is at a high position, it still moves at
the first speed. When the home switch is at a low state, the movement direction
changes and starts to move at the first speed. When it encounters the home switch
When it is in the high position, it starts to move at the second speed, and the position
where it encounters the first Z pulse is the origin position.
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e

Case1 ;?;;riie;_@_'___' Starting point

Starting point
Case2 Rge\.?ersef é |
direction '

Starting goint !

Cased ' .
+ Reverse'

i directiory

Z pulse ﬂ : ﬂ _
The home switch |

The negative |
limit switch

Homing method 12 Homing on the home switch, the negative limit switch and the Z index pulse

Homing method 13

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first stage speed. When the origin switch is in the high position, it starts to move at the
second stage speed. When the switch is in the low position, the movement direction
changes and starts to move at the second speed. When the origin switch is in the high
position, the position where the first Z pulse is encountered is the origin position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high level, the axis will directly move in the reverse direction at the
second speed. When the origin switch is at a high position, the position where the first
Z pulse is encountered is the origin position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move in the reverse direction at
the first speed. When the origin switch is in the low position and the reverse operation
limit switch is in the high position, the movement direction changes and Start moving
at the first speed, when the origin switch is at a high position, start moving at the
second speed, and the position where the first Z pulse is encountered is the home
position.
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: | Starting point
Casel G_@_5Posnwé

direction

Starting point
Case2 Positive
directiof

Starting point
Cased L@_,Pasnwe
dlrestlon
Z pulse | ||

The home sw |lLi1
'

The negati
limit switch

Homing method 13 Homing on the home switch, the negative limit switch and the Z index pulse

Homing method 14

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, it starts to move at the second speed.
When the switch is in the low position, the position where the first Z pulse is
encountered is the home position.

Case 2: When the user triggers the execution of homing, if the origin switch state
is at a high position, the axis starts to move in the reverse direction at the second
speed. When the origin switch is at a low position, the position where the first Z pulse
is encountered is the origin position .

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move in the reverse direction at
the first speed. When the origin switch is in the low position and the reverse operation
limit switch is in the high position, the movement direction changes and Start to move
at the first speed, when the origin switch is at a high position, the direction of
movement changes again and starts to move at the second speed, when the home
switch is at a low position, the position where the first Z pulse is encountered is the

origin position.

Casel gﬁ;g{li‘; 4—’————|S'(amng point
Reverse

Case2 direction §—| Sta‘rtlng point
(1—| Starting pomt :

' Reverse D

i direction . i

Zpulse | | R
The home switch ' | |

The negative
limit switch

Homing method 14 Homing on the home switch, the negative limit switch and the Z index pulse

Case3
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Homing method 15 ~ Homing method 16 Reserved

* Homing method 15 and Homing method 16 are reserved as the Homing
method for future development.

Homing method 17 ~ homing method 30 does not require Z index pulse

Mode 17 to Mode 30 are similar to Mode 1 to Mode 14 mentioned above, except
that the positioning of their origin return position no longer requires Z pulses, but only
according to the state change of the relevant origin switch and limit switch. Mode 17 is
similar to Mode 1, Mode 18 is similar to Mode 2, Mode 19 and Mode 20 are similar to
Mode 3, Mode 21 and Mode 22 are similar to Mode 5, Mode 23 and Mode 24 are
similar to Mode 7, Mode 25 and Mode 26 are similar to Mode 9 above. Mode 27 and
Mode 28 are similar to the previous Mode 11, and Mode 29 and Mode 30 are similar to
the previous Mode 13.

Homing method 17: Origin return depending on the reverse operation limit switch
Case 1: When the user triggers the execution of homing, if the negative position
limit switch state is in the low level, the axis starts to move in the reverse direction at
the first speed. When the negative limit switch is in the high level, the moving direction
changes and starts to move at the second speed; the position when the negative limit

switch state is in the low level is the zero point position.

Case 2: When the user triggers the execution of zero return, if the state of the
reverse operation limit switch is at a high position, the axis starts to move forward at
the second speed, and the position when the reverse operation limit switch state is at
a low position is the origin position.

5 I . .
Starting point
i 1
Caset % > Positive
. . direction
Starting point ' o

Case2 Positive
direction

The negative
limit switch

Homing method 17: Homing on the negative limit switch

Homing method 18:Homing on the positive limit switch

Case 1: When the user triggers the execution of homing, if the positive position
limit switch state is in the low level, the axis starts to move forward at the first speed,
and when the positive position limit switch is in the high level, the moving direction
changes and starts to move at second speed, and the position at the time when the
positive limit switch state is at the low level is the zero point position.

Case 2: When the user triggers the execution of the zero return, if the forward
running limit switch state is at a high position, the axis will directly start reverse
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movement at the second speed, and the position when the forward running limit
switch state is at a low position is the origin position.

Starting point .
Casel Reverse ' ;)
direction

Case2 ReVerseq—{@——starting point

direction

The positive
limit switch

Homing method 18: Homing on the positive limit switch

Homing method 19~ Homing method 20 Depends on the origin return of
the origin switch

Homing method 19

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move forward at the first speed. When
the origin switch is at a high level, the movement direction changes and starts to move
at the second speed. The position when the origin switch is in the low position is the
origin position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is in the high position, the axis starts to move in the reverse direction at

the second speed, and the position when the origin switch is in the low position is the
origin position.

Starting point

Case1

Reverse :
direction

Case2 Reverseq——19—— starting point
direction gp

The home switch

Homing method 19 Homing on the home switch

Homing method 20
Case 1: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move forward at the first speed,
and the position when the origin switch is in the high position is the origin position.
Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high level, the axis starts to move in the reverse direction at the
second speed. When the origin switch is at a low level, the movement direction
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changes and starts at the first speed. , the position when the origin switch is in high
position is the origin position.

Startinq point
I

* Positive
@ ’direction

Case1

]

" | i A

. {Starting point
Case2 % y, Positive

: direction

The home switch

Homing method 20 Homing on the home switch
Homing method 21

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, the movement direction changes and
starts to move at the second speed. The position when the origin switch is in the low
position is the origin position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is in the high position, the axis directly starts to move forward at the
second speed, and the position when the origin switch is in the low position is the
origin position.

: :Starting point
Casef %3 pPositive
. direction

Startinglpoint

Case? 6 p Positive
ase ! & direction

The home switch

Homing method 21 Homing on the home switch
Homing method 22

Case 1: When the user triggers the execution of zero return, if the origin switch
state is at a high level, the axis directly starts to move forward at the second speed.
When the origin switch is at a low level, the movement direction changes and starts at
the first speed. , the position when the origin switch is in high position is the origin
position.

Case 2: When the user triggers the execution of homing, if the state of the origin
switch is in the low position, the axis starts to move in the reverse direction at the first
speed, and the position when the origin switch is in the high position is the origin
position.
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Starting point .
Case Reverse; @

direction
Case2 Reverseg €2 {Starting point

direction

The home switch

Homing method 22 Homing on the home switch

Homing method 23 ~ 26  Origin return depending on origin switch, forward run
limit
Homing method 23

Situation 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move forward at the first speed. When
the origin switch is at a high level, the movement direction changes and starts to move
at the second speed. The position when the home switch state is low is the home
position.

Scenario 2: When the user triggers the execution of the zero return, if the origin
switch state is in the high position, the axis starts to move in the reverse direction at
the second speed, and the position when the origin switch state is in the low position
is the origin position.

Scenario 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and Start the movement at the first
speed, when the origin switch is in the high position, start the movement at the second
speed, and the position when the origin switch is in the low position is the origin
position.

Starting point :
Caset Reverse ; @

direction X
Reverse : : .
Case? direcuond—@—|8tart|ng point

: :Slartingpoint|—.)
Case3 Reverse o @ : L

direction o
The home switch |
The positive
limit switch
Homing method 23 Homing on the home switch, positive limit switch
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Homing method 24

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move forward at the first speed,
and the position when the origin switch is in the high position is the origin position.

Case 2: When the user triggers the execution of zero return, if the origin switch
state is at a high level, the axis directly starts to move in reverse at the second speed.
When the origin switch is at a low level, the movement direction changes and starts to
move at the second speed. The position when the home switch is in the high position
is the home position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and It starts to move at the first
speed. When the origin switch is at a high position, it still moves at the first speed.
When the home switch is at a low state, the movement direction changes and starts to
move at the second speed. When it encounters the home switch The position at the
high position is the origin position.

Starting point ;
Case1l *—Q;—-p Positive
T direction

" Starting point
Case2 Positive
direction
+  Starting point'—:)
Case3 . , v
%@ N Positive 2
- direction

5

-

; ; '

H

I'he home switch i
:

:

The positive
limit switch

Homing method 24 Homing on the home switch. positive limit switch
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Homing method 25

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move forward at the first speed. When
the origin switch is at a high level, it starts to move at the second speed. When the
switch is at the low position, the movement direction changes and starts to move at
the second speed. When the home switch is at the high position, the position is the
home position.

Case 2: When the user triggers the execution of zero return, if the origin switch
state is at a high level, the axis starts to move forward at the second speed. When the
origin switch is at a low level, the movement direction changes and starts to move at
the second speed. The position when the origin switch is at a high position is the
origin position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and Start the movement at the first
speed, and the position when the origin switch is at a high position is the origin

position.

Startinlpoint

Case ' Reverse @a
direction -
Starting paint :

direttion :
. . Starting bointD.
Cased Reverse ;
direttion : ;
The home switch :
The positive I——
limit switch
Homing method 25 Homing on the home switch, positive limit switch

Homing method 26

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move forward at the first speed. When
the origin switch is at a high level, it starts to move at the second speed. The position
when the switch is in the low position is the origin position.

Case 2: When the user triggers the execution of zero return, if the state of the
origin switch is in the high position, the axis starts to move forward at the second
speed, and the position when the origin switch is in the low position is the origin
position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move forward at the first speed.
When the origin switch is in the low position and the forward operation limit switch is in
the high position, the movement direction changes and Start moving at the first speed,
when the origin switch is at a high position, the movement direction changes again
and starts moving at the second speed, and the position when the home switch is at a
low position is the home position.

104



VECTOR VC330 series servo driver instruction manual

Case?tartinﬁ point i Positive

direction

Case2 Starting pbintp—@y——— Fositive

direction

' : St'arting point -
Case3 .
i i - Positive
. : direction
The home switch | | :

The positive I_
limit switch

Homing method 26 Homing on the home switch, positive limit switch

Homing method 27 ~ 30 Origin return depending on origin switch, reverse run
limit
Homing method 27

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, the movement direction changes and
starts to move at the second speed. The position when the home switch state is low is
the home position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is in the high position, the axis starts to move forward at the second
speed, and the position when the origin switch state is in the low position is the origin
position.

Case 3: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first speed. When the origin switch is in the low position and the reverse operation limit
switch is in the high position, the movement direction changes and Start to move at
the first speed, when the origin switch is at a high position, start to move at the second

speed, and the position when the home switch is at a low position is the home
position.

Starting point

Caset : Positive
. direction

. 0 ; Positive

Case2 Starting pomtl—@?—}direction

C—'IStarting point:

Case3 . &) p Positive
S direction

The home switch i I

The negative
limit switch

Homing method 27 Homing on the home switch, the negative limit switch
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Homing method 28

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first speed, and the position when the origin switch is in the high position is the origin
position.

Case 2: When the user triggers the execution of zero return, if the origin switch
state is at a high level, the axis directly starts to move forward at the second speed.
When the origin switch is at a low level, the movement direction changes and starts to
move at the second speed. , the position when the origin switch is in high position is
the origin position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move in the reverse direction at
the first speed. When the origin switch is in the low position and the reverse operation
limit switch is in the high position, the movement direction changes and It starts to
move at the first speed. When the origin switch is at a high position, it still moves at
the first speed. When the home switch is at a low state, the movement direction
changes and starts to move at the second speed. When it encounters the home
switch The position at the high position is the origin position.

Case1 Reverse 4—@——|Startin oint
direction gp

Starting point .
Case2 Reverse
direction :

. Starting point
Case3 : ; .
' Reverse ¢ @:9
| direction -
The home switch |

The negative
limit switch

Homing method 28 Homing on the home switch, the negative limit switch

Homing method 29

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first stage speed. When the origin switch is in the high position, it starts to move at the
second stage speed. When the switch is at the low position, the movement direction
changes and starts to move at the second speed. When the home switch is at the high
position, the position is the home position.

Case 2: When the user triggers the execution of the zero return, if the origin
switch state is at a high level, the axis will directly move in the reverse direction at the
second speed. The position when the origin switch is at a high position is the origin
position.

Case 3: When the user triggers the execution of zero return, if the state of the
origin switch is in the low position, the axis starts to move in the reverse direction at
the first speed. When the origin switch is in the low position and the reverse operation
limit switch is in the high position, the movement direction changes and Start the
movement at the first speed, and the position when the origin switch is at a high
position is the origin position.
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:Starting point

f

Caset Positivel
direction
: Starting point
Case2 % ; Positive
: direction
—1 Starting point :
Case3 Q@-.Positive-
. = direc¢tion
The home 5\1m—
The negative |
limit switch
Homing method 29 Homing on the home switch, the negative limit switch

Homing method 30

Case 1: When the user triggers the execution of the zero return, if the origin
switch state is at a low level, the axis starts to move in the reverse direction at the first
speed. When the origin switch is at a high level, it starts to move at the second speed.
The position when the home switch is in the low position is the home position.

Case 2: When the user triggers the execution of homing, if the state of the origin
switch is in the high position, the axis starts to move in the reverse direction at the
second speed. When the origin switch is in the low position, the position is the origin
position.

Scenario 3: When the user triggers the execution of the zero return, if the origin
switch state is in the low position, the axis starts to move in the reverse direction at the
first speed. When the origin switch is in the low position and the reverse operation limit
switch is in the high position, the movement direction changes and Start moving at the
first speed, when the origin switch is at a high position, the movement direction
changes again and starts moving at the second speed, and the position when the
home switch is at a low position is the home position.

Case1 Reverse4_@_,_| i i
ase Hleattion . . Starting point
Case? Re"ersed—®—|5tajrnng point

direction R

C—QStarting point !
Case3 . o i
: Reverse ¢ @9 '

direction M
The home switchi I
The negative |
limit switch
Homing method 30 Homing on the home switch, the negative limit switch

Homing method 31 and 32 are reserved.

Homing method 31~32 are reserved as homing modes for later development.

107



VECTOR VC330 series servo driver instruction manual

Homing method 33~34 Depends on Z pulse

Homing method 33

In mode 33, when the user triggers the execution of homing, the axis starts to
move in the reverse direction at the second speed, and the position where the first Z
pulse is encountered is the origin position.

Homing method 34

In mode 34, when the user triggers the execution of homing, the axis starts to
move forward at the second speed, and the position where the first Z pulse is
encountered is the origin position.

Reverse : ' _
direction4_@_| Starting point

Starting point |—@—>F’03itive

direction

Z pulse |_| H n |_|

Homing method 33 ~ 34 Homing on the Z index pulse
Homing method 35: depends on current location

In mode 35, when the user triggers the home return, the axis does not move, and
the current position of the axis is considered to be the home position.

5.2.10 4th power position curve function

Generally speaking, a trapezoidal velocity curve is used for position planning inside the
servo. The trapezoidal speed curve has a certain impact on the machine. In order to reduce the
impact of the trapezoidal speed curve on the machine, the 4th power position curve function
can be enabled. After enabling, the position curve is planned with a 4th power curve, which
can greatly reduce the impact on the mechanical system.

read
Parameter Parameter Set . . Set Effective and
No. Description range units | - Function method way Pefaults write
method
P03.82 | Enable 4th power 0~1 - Set the Stopto | Immediate 1 RW
curve planning method of setting ly
0- Use a trapezoidal position
velocity profile curve
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1- Using a 4th power

curve

planning. It
can only be
modified if
the servo is

not enabled.

5.2.11

Full closed loop function

In actual field applications, such as steel plate feeding, due to the sliding between the

steel plate and the motor, the displacement of the motor and the displacement of the actual

material are inconsistent. Therefore, an external second encoder is required to measure the

displacement of the actual material. Servo The driver controls the motor speed according to

the given position command and the position signal fed back by the second encoder. That is,

closed-loop control is performed on the position of the second encoder, so that the given

position command is consistent with the position fed back by the second encoder.
Related parameters are as follows.

read
Parameter Parameter Set ) ) Set Effective and
No. Description range units | Function method way Default write
method
P03.31 Enable full closed 0~1 - Set whether | Stopto | Immediatel 0 RwW
loop to enable the | setting y
0- Disable fully closed full closed
loop loop
1- Enable full-closed
loop (P03.78 setting is
invalid, servo pulse port
(CN3's 20, 21, 22,
23pins) is used as the
second encoder
input)
P03.32 | Full closed loop 0~2 - When full | anytime | Immediatel 0 RW
mode closed loop y
0- semi-closed loop; is enabled,
using electronic gear set full

ratio 1

1- full closed loop;
using electronic gear
ratio 1

2- Switch full-closed
and semi-closed

according to 10; IO is

closed loop

mode.

109




VECTOR

VC330 series servo driver instruction manual

invalid, servo runs in
semi-closed loop,
adopts electronic gear

ratio 1; IO is walid,
servo runs in full closed
loop, adopts electronic

gear ratio 2

Full closed loop
feedback polarity
P03.33 | Full closed loop 0~1 - When the anytime | Immediatel 0 RW
feedback polarity full-closed y
0- The values of the loop function
motor encoder counter is set, the
and the second encoder internal and
counter are incremented external
or decremented encoders
simultaneously feedback the
1- The value of the pulse
motor encoder counter counting
and the second encoder direction
counter are during the
incremented, one motor
decremented rotation.
P03.34 The number of | 0~214748 - Set the anytime | Immediatel | 10000 RW
pulses of the second 3647 number of y
encoder feedback
corresponding to pulses of the
one revolution of the second
motor encoder
when the
servo motor
rotates one
revolution.
P03.36 Full closed loop | 0~214748 | 0.000 Set the anytime | Immediatel | 10000 RW
position error 3647 1 threshold y
excessive round | value of the
threshold, unit is absolute

0.0001 round

value of the
position
deviation
when the

full-closed

loop position
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deviation is
too large

fault.

P03.38

Fully closed loop
position
0.0001 round

error,

0.000

round

The fully
closed loop
position
error refers
to (the count
value of the
motor
encoder - the
count value
of the second
encoder
reduced to
the motor
encoder),
and the
position
error
represents
the relative
sliding
displacement
between the
material and

the motor.

RO

P03.40

Full closed loop
position error

clearing cycles

0~32767

This value is
valid when
in full closed
loop state.
When set to
0, the
full-closed
loop position
error will not
be cleared.
When set to
n, when the

motor rotates

anytime

Immediatel

y

RW
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every n
cycles, if the
full-closed
loop position
error is less
than P03.36,
the
full-closed
loop position
error will be

cleared.

P03.41

Motor encoder rate
in full closed loop

mode

clk/5

ms

Count and
display the
speed of the
motor
encoder
under full
closed-loop
control. The
number of
pulses per

Sms.

RO

P03.42

Second encoder rate
in full closed loop

mode

clk/5

ms

Statistics and
display of
the second

encoder rate
under full
closed-loop
control. The
number of
pulses per

Sms.

RO

P00.32

Second encoder
software filter time

constant

0~32767

ms

Set the
second
encoder
software
filter time

constant.

anytime

Immediatel

y

RW

Fn013 Self-learning feedback polarity and the number of second encoder pulses in

one revolution of the motor in Fn013 full-closed loop mode
In full-closed loop mode, it is necessary to set the full-closed loop feedback polarity

P03.33 and P03.34. The appropriate value can be automatically calculated through this
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function operation. When performing this function operation, please ensure that the second
encoder measuring wheel can be tightly and The material connection ensures that no slippage
occurs between the measuring wheel and the material.

The operation steps are as follows:

(D Press the MODE button to switch the mode to the functional operation mode, at this
time the first two digits of the digital tube display Fn;

(2 Combine the "A" (increase), "<« <" (shift), "V¥" (decrease) three buttons to set the
display value of the digital tube to Fn013;

3 Click SET to display LFCP. (Learn Full_Close Parameter);

(@ Press the "« <" (shift) key; the motor will rotate forward 3 times at a speed of 10rpm.

The relevant input function bits are as follows.

Function : o
; Bit description
bits
INFn.45 Switch between fully closed loop and semi closed loop

When invalid, the servo is in semi-closed loop mode, using electronic gear ratio 1; when valid,

servo is in full-closed loop mode, using electronic gear ratio 2

5.2.12  Torque limit function

Position mode torque limit and torque mode torque limit are the same. Refer to (5.4.2
Torque Limit).

5.2.13 Travel limit function

In the position mode, the servo has the software limit function. When the software limit
is enabled, it detects that the position value of the encoder is less than the lower limit value of
the software limit (P03.74) and the motor moves in the negative direction, and a software
limit fault is reported. (Er207). It is detected that the position value of the encoder is greater
than the upper limit value of the software limit (P03.76), and the motor moves in the positive
direction, and a software limit fault (Er207) is reported.

In position mode, the servo also has hardware limit function. When the hardware limit is
enabled, by setting INFn.43 and INFn.44 to a DIx, when the DIx is valid, and the speed is
greater than/less than zero (refer to the description of the bits INFn.43 and INFn.44 below),
the hardware will be reported to the hardware. Limit fault Er208.

read
Parameter Parameter Set . : Set Effective and
No. Description range units | Function method way Pefaults write
method
P03.73 Enable hardware 0~2 - Set whether | anytime | Immediate 0 RW
and software limits to use the ly
0- Disable hardware and hardware
software limits and software
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1- Directly enable
software and hardware
limit after power-on

2- Enable software and

hardware limit after

limit
function, and
the way to
enable the

software and

returning to zero hardware
limit.
P03.74 Software limit lower | -214748364 | User | Setthe lower | anytime | Immediate | -100000 RW
limit value 7~ units limit value ly 00
2147483647 of the
software
limit
P03.76 | Software limit upper | -214748364 | User | Settheupper | anytime | Immediate | 1000000 RW
limit value 7~ units | limit value ly 0
2147483647 of software
limit

The relevant input function bits are as follows.

Function . ..
. Bit description
bits
INFn.43 Forward hardware limit switch in position mode, when the speed is greater than zero and
INFn.43 is valid, the hardware limit fault will be reported
INFn.44 Reverse hardware limit switch in position mode, when the speed is less than zero and INFn.44
is valid, a hardware limit fault is reported
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Internal implementation block diagram of position mode

5.2.14

Gain switching
POT. 20 Gain adjustmert mode
PO7. 24 Gain switching condition
PO7. 25 Gain switching lewvel
POT. 26 Gain switching time delay
POT. 27 Gain switching time

Positioming complete/ approaching
P03, 45/P03. 47 output condition
F03.46 Positioning Completion

Threshold
PO3. 48 Pozitioning approaching
threshold
FPO3. 49 Positioning hold time
OTFn. 13 positioning completed

Interrupted fixed length

P03, 60 imterrupt fixed length enable
P03.61 interrupts the fixed lengsth speed
P03, 62 interrupts the fixed length the
long acceleratiom and deceleration time
P03, 63 imterrupt fixed length

PO3.65 interrupts the long window
position

PO3.67 interrupts the long window range
PO3.68 Cancel the imterrupts fized
length mode

Motor position latched to by PO3. 62
INFn. 38 Enable interrupt fixed-length
input

INFr. 39 Release Interrupt Fixed Length

retum to zero

PO3. 51 zero return mode

P03 52 zero returmn acceleration and
deceleration time

P03.53 Zero retumn speed of the first
stage

PO3. 54 Second stage zero retwrn speed

FO3. 57 Origin range

P03, 55 return to zero offszet

IFn. 26 trigger the retum to zero
IFn. 34 Feturn to zero origin signal

Position error clear

zetting

PO3. 21 Pozition error clear signal form

P03, 95

Pogition Command

\ﬁ Motor encoder position

Motor speed

P03, 94

Pogition error coumt
after filtering

External encoder
pogition

Motor curremnt

INFn 40 interrupt fized-length trigger s Speed d Filteri
T A TFn. 25 C1 + peed commay iltering

CUTFr. 14 positioning close signal bt Bar positlon error before filtering PO3. 06
P03.07

X

Electronic gear ratio

The first group :

NFn. 23 THFn. 22 PO3.08, PO3.10 ¢ | Position Command
—— | Pogition command | | Position command | — The zecond growp | ! | Filtering
prohibited reverse PO3.12, PO3.14 : F03.06
P03, 01 INFn. 24, INFn 56 PO3.07
milti-segment locations Location noﬁ:ﬂb& source m“_.mn.&w.oﬁ.n NMNH ratio

P13 group parameters mmumﬂnuo.ﬁ . switching :

INFr. 27 Trigger multi-segmert TFn. 35 10 Switching

pozition A 4

INFn. 31, IFn. 30, TNFr. 29, THFn. 28 P03 17
Multi-zegment location =election position error
Velocity Feed Velocity Feed
forward Coefficient forward
FO7. 11 Coefficient
PO7. 11
+
T filteri
+ Fozition error count Pozition error count + Torque onncwgwﬁmﬁbw
—» I after filtering —» after filtering command [ m.aq. 13 Current loop PI _|Y_ Motor _
P03, 94 FO3. 94 limiter mdm "
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5.3 speed mode

The speed mode is a control mode with the motor speed as the control target, which is
often used for the main shaft dragging. The implementation of the speed mode is shown in the
figure below.

Torque feedfarword
Speed
source Speed | Clurrent »| motor
select . loop ) oop
Speed Current
feedback feedback

5.3.1 Speed command source

The servo has two speeds to choose from, namely the main speed A and the auxiliary
speed B. These two speeds can be superimposed on each other or can be switched to each
other. Both the main speed A and the auxiliary speed B have multiple speed sources. As
shown below

(Note: Since AI3 is not supported on VC330 general-purpose servo hardware, the speed
cannot be sourced from AI3, and the same is true for others)

Source of PO4. 02 main speed A main speed A

0O- From P04, 03
1- From AIl
2- From AIZ

P04, 01 Speed Source
0- From the main speesd A
1- From Auziliary Speed B

Source of PO4, 04 auxiliary

Auziliary 2- From A/B switching
speed B speed B 3- From A+B
- From POOC. 05 ~ . .
1- Frem ATl 4- From commgnlcatlon FOS. 17
29— Frem ALD E5- From multi-speed

£- From UFDOWN speed mode
T- From internal sines wave

multi-speed
P11 group parameters
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Related parameters are as follows.

read
Parameter Parameter Set ) ; Set Effective and
No. Description range units | Function method way Default write
method
P04.01 Speed command 0~7 - Select the anytime | Immediatel 0 RW
source source of the y
0- main speed A 1- speed
auxiliary speed B 2- command.
INFn.12 switch A/B
3-A+B
4-P08.17
5- mulit speed
6-UP/DOWN speed
mode
7- sin wave
P04.02 main  speed A 0~4 - Set the speed | anytime | Immediatel 0 RW
source command y
0- from P04.03 source of the
1- from AIl main speed
2- from AlI2 command A
3-from AI3 source.
(The hardware does
not support)
4- from pulse
frequency
(The hardware does
not support)
P04.03 Set value of main | -32767~32 | rpm When the anytime | Immediatel 500 RW
speed A 767 main speed A y
source
selects the
digital given
source, set
the speed
command
value
through
P04.03.
P04.04 auxiliary speed B 0~4 - Set the speed | anytime | Immediatel 0 RW
source command y
0- from P04.05 source of
1- from All auxiliary
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2- from AI2 speed
3- from AI3 command B.
(The hardware does
not support)
4-from pulse
frequency
(The hardware does
not support)
P04.05 Auxiliary speed B | -32767~32 | rpm When the anytime | Immediatel 500 RW
set value 767 source of y
auxiliary
speed B
selects the
digital given
source, set
the speed
command
value
through
P04.05.
P08.17 | Speed -32767~32 | rpm | Inthespeed | anytime | Immediatel 0 RW
communication 767 control y
given mode, when
the speed
command

source is
communicati
on given, set

the speed

command

value.

The relevant input function bits are as follows.

active.

Function ; -
; Bit description
bits
INFn.12 Switch the main speed A and the auxiliary speed B, and use the auxiliary speed B when it is

When the speed command comes from Alx, please refer to "6.3.1 Analog Input AI" for

details.

5.3.2 Multi-stage speed mode

Servo supports multi-segment velocity mode. There are 3 modes of multi-stage speed,
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namely single-run stop, cyclic operation, and 10 switching operation.

Single-run stop means that after the motor is enabled, the first stage of speed will be run,
and after the operation is completed, the next stage of speed will be run until the running stage
number is equal to the total number of stages, and then the machine will stop.

For example, the total number of segments is set to 2, and the single-run stop mode is
used. After the motor is enabled, the motor will first run the first stage of speed, and then run
the second stage of speed after running, and stop after running.

Cyclic operation is to run the first stage of speed again when a single operation is about

to stop, so that the cycle does not stop.

For example, the total number of segments is set to 3, and the cycle operation mode is
used. After the motor is enabled, the motor first runs the first stage of speed, then the second
stage of speed, then the third stage of speed, and then the first stage of speed, and so on.

IO switching operation means that after the motor is enabled, the driver reads the value
of 1O to get the segment number, and then runs the speed of the segment. After the IO changes,
the driver re-reads the value of 1O, gets the segment number again, and then runs the segment

speed.
Related parameters are as follows.
read
Parameter Parameter Set . . Set Effective an'd
No. Description range units | Function method way Defaults write
metho
d
P11.01 Multi-speed mode 0~2 - In speed Stop to | Immediately 0 RW
0- single-run stop control, setting
1-cycle run when the
2- 10 switch run speed
command
source is
multi-speed,
set the
multi-speed
command
operation
mode.
P11.02 The total number of 1~16 - Set the total | anytime | Immediately 16 RW
segments of the number of

speed

segments of
the speed
command.
Different

speeds and
running

times can be
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set for
different
segments,

and there are

4 sets of
acceleration
times for
selection.
P11.03 Running time unit 0~1 - Multi-speed | anytime | Immediately 1 RW
0- ms running time
1-s unit
selection.
P11.04 Acceleration time 1 0~32767 ms For each anytime | Immediately 500 RW
multi-speed
command, 4
sets of
acceleration
and
deceleration
time are
provided for
selection.
prios | Peccleraiontime ) 1067 | ms : anytime | Immediately | 500 | RW
P11.06 Acceleration time 2 0~32767 ms - anytime | Immediately 500 RW
P11.07 Deceleration time 2
0~32767 ms - anytime | Immediately 500 RW
P11.08 Acceleration time 3
0~32767 ms - anytime | Immediately 500 RW
P11.09 Deceleration time 3
0~32767 ms - anytime | Immediately 500 RW
P11.10 Acceleration time 4
0~32767 ms - anytime | Immediately 500 RW
P11.11 Deceleration time 4 0~32767 ms - anytime | Immediately 500 RW
P11.12 Ist stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
speed
command of
the 1th stage.
P11.13 Ist speed command | 0~32767 | ms(s) | Therunning | anytime | Immediately 10 RW

This

parameter unit is set

run time

time set by

the speed
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by P11.03. command of
the 1th stage.
P11.14 The 1th speed 0~4 - Acceleration/ | anytime | Immediately 0 RW
acceleration and deceleration
deceleration time time selected
selection 0-Use by the 1th
acceleration/deceler speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.15 2st  stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
1th speed
command.
P11.16 2st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.17 The 2th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 2th speed
ation time command
P04.17 P04.18
1- Using
acceleration/

deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler

ation time 3
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4- Using
acceleration/

deceleration time 4

P11.18 3st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
3th speed
command.
P11.19 3st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.20 The 3th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 3th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.21 4st  stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
4th  speed
command.
P11.22 4st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.23 The 4th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 4th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
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deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using
acceleration/

deceleration time 4

P11.24 5st  stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
Sth segment
speed
command.
P11.25 Sst speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.26 The 5th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 5th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.27 6st  stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
6th speed
command.
P11.28 6st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.29 The 6th speed 0~4 - Select the anytime | Immediately 0 RW
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acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 6th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.30 7st  stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
7th speed
command.
P11.31 7st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.32 The 7th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 7th speed
ation time command
P04.17 P04.18
1- Using
acceleration/

deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using
acceleration/

deceleration time 4

124




VECTOR VC330 series servo driver instruction manual
P11.33 8st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
8th speed
command.
P11.34 8st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.35 The 8th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 8th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.36 9st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
9th speed
command.
P11.37 9st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.38 The 9th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 9th speed
ation time command
P04.17 P04.18
1- Using
acceleration/

deceleration time 1
2- Using

acceleration/
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deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using
acceleration/

deceleration time 4

P11.39 10st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
10th speed
command.
P11.40 10st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.41 The 10th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 10th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.42 11st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
11th speed
command.
P11.43 11st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.44 The 11th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/

deceleration time
selection 0-Use

acceleration/deceler

deceleration
time of the

11th speed
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ation time

P04.17 P04.18

1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using
acceleration/

deceleration time 4

command

P11.45

12st  stage speed

command size

-32767~32
767

rpm

Set the speed
value of the
12th speed

command.

anytime

Immediately

RW

P11.46

12st speed command

run time

0~32767

ms(s)

anytime

Immediately

10

RW

P11.47

The 12th speed
acceleration and
deceleration time
selection 0-Use
acceleration/deceler
ation time

P04.17 P04.18

1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using
acceleration/

deceleration time

0~4

Select the
acceleration/
deceleration

time of the
12th speed

command

anytime

Immediately

RW

P11.48

13st stage speed

command size

-32767~32
767

Set the speed
value of the
13th speed

command.

anytime

Immediately

RW
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P11.49 13st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.50 The 13th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 13th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.51 14st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
14th speed
command.
P11.52 14st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.53 The 14th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 14th speed
ation time command
P04.17 P04.18
1- Using
acceleration/

deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler

ation time 3
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4- Using
acceleration/

deceleration time 4

P11.54 15st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
15th speed
command.
P11.55 15st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.56 The 15th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 15th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3
4- Using
acceleration/
deceleration time 4
P11.57 16st stage speed | -32767~32 | rpm | Setthespeed | anytime | Immediately 0 RW
command size 767 value of the
16th speed
command.
P11.58 16st speed command | 0~32767 | ms(s) - anytime | Immediately 10 RW
run time
P11.59 The 16th speed 0~4 - Select the anytime | Immediately 0 RW
acceleration and acceleration/
deceleration time deceleration
selection 0-Use time of the
acceleration/deceler 16th speed
ation time command
P04.17 P04.18
1- Using
acceleration/
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deceleration time 1
2- Using
acceleration/
deceleration time 2
3- Using
acceleration/deceler
ation time 3

4- Using

acceleration/

deceleration time 4

The relevant input function bits are as follows.

Function : .
i Bit description
bits
INFn.17 Select 0 for the speed segment number of multi-step speed
INFn.18 Select 1 for the speed segment number of multi-step speed
INFn.19 Select 2 for the speed segment number of multi-step speed
INFn.20 Select 3 for the speed segment number of multi-step speed

According to the status of INFn17~20, multi-speed speed segment number = INFn.20*8
+ INFn.19*4 + INFn.18*2 + INFn.17*1 +1. See the table below for details.

INFn.20 INFn.19 INFn.18 INFn.17 Multi-speed running segment
number
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
1 1 1 1 16

5.3.3 UP/DOWN speed mode

When the UP/DOWN speed mode is selected, the speed is controlled by the input
detail bits INFn.63 (UP) and INFn.64 (DOWN). When it is detected that INFn.63 is active,
the speed raises; when it is detected that INFn.64 is active, the speed decreases; when both
signals are deactive, the speed remains unchanged. The timing diagram is shown below.
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P

L J

w

DOWN

speed

L J

The relevant input function bits are as follows.

Function

. Bit description
bits

INFn.63 UP signal

INFn.64 DOWN signal

5.3.4 Ramp control and speed command filtering

All speed sources have ramp control to prevent the impact of a given speed on the
machine. The ramp control is achieved by setting the acceleration/deceleration time of the
speed. The speed command after the ramp processing is then subjected to low-pass filtering to
make the speed command smoother. For example, when the set speed is the rated speed, the
actual running speed is processed as shown below.

speed speed speed
command command command
Rat

1 Ramp 1 °° Fiter | Rate
Rate |_ process | ___SPEC proces |- ——— - speed
speed - s>

> e =
Acceleratio  Deceleratio
n time n time

It should be noted that the actual acceleration/deceleration time is related to the change
of the given speed. The set acceleration/deceleration time refers to the acceleration time
required to accelerate from 0 to the rated speed.
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= Set acceleraton and deceleration time x

Actualacceleraton and deceleration time

Variation of the input speed command

Rated speed

The advantage of filtering is to make the speed output smoother, but the disadvantage is
that the speed command will lag. The larger the set filter time constant, the smoother the

speed output and the longer the lag time.
Related parameters are as follows.

read
Parameter Parameter Set : ; Set Effective and
No. Description range units | Function method way Pefaults write
method
P04.20 | Time const for speed | 0~32767 ms Set the anytime | Immediate 20 RW
command filter acceleration/ ly
deceleration
ramp time
constant for
the speed
command.
P04.17 Acceleration time 0~65535 ms The time for | anytime | Immediate 500 RW
the speed ly

command to
accelerate
from O to the
rated speed.
The
calculation
formula of
the actual
acceleration
time is as
follows:
Actual
acceleration
time t
1=change of
speed
command/rat
ed speed X
speed
command
acceleration

time
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P04.18 Deceleration time 0~65535 ms The time for | anytime | Immediate 500 RW
the speed ly
command to
decelerate
from the
rated speed
to 0. Actual
deceleration
time t2=
Change
of speed
command/rat
ed speed X
speed
command

deceleration

time

5.3.5 speed limit

Speed limiting includes forward limiting and reverse limiting, each of which has a
primary limiting A source and an auxiliary limiting B source. That is, the main positive limiter
A, the auxiliary positive limiter B, the main negative limiter A, and the auxiliary negative
limiter B.

(Note: Since AI3 is not supported on the VC330Profinet bus servo hardware, the
forward speed limit cannot be sourced from AI3)

5.3.5.1 Positive speed limiting

The source of the forward speed limit is shown below. There are two types of positive
speed limiting, one is the main positive speed limiter A, and the other is the auxiliary positive
speed limiter B. Both speed limits have different speed limit sources.

The source of PO4. 07 forward Main positive

speed limit A limiter A

0- From P04. 08

1- From ATl

2- From AIZ P04, 06 positive speed limilt source

0- main positive speed limiter A

1- auxiliary positive speed limiter B
2- A/B switch

3- both & and B are limiter

The sowrce of PO4.09 forward
speed limit B

0- From P04, 10

1- From AIl

2- From AIZ

Auxiliary positive
limiter B

5.3.5.2 Negative speed limiter

The source of the reverse speed limit is shown below. There are two types of reverse

speed limiting, one is the main negative speed limiter A, and the other is the auxiliary reverse
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speed limiter B. Both speed limits have different speed limit sources.

P4, 12 Main negative speed Main negative
limiter A spead limiter &
0- From PO4. 13

1- From ATl

2= From AIZ2

speed limiter B
0- From FO4. 15
1- From AIL
2- From AI2

P4, 14 Auziliary negative

Auxiliary negative
speed limiter B

P04, 11 Negative speed limiter

0- Main negative speed limiter A

1- Auxiliary negative speed limiter B
2- A/B switch

3- Both & and B are limiter

The speed limit related parameters are as follows.

read
Parameter Parameter Set : : Set Effective and
No. Description range units | - Function method way Pefaults write
method
P04.06 | source of positive 0~3 - Set the anytime | Immediate 0 RW
speed limiting source of the ly
0-main positive forward
speed limiter A speed
l-auxiliary reverse command
speed limiter B limit.
2- A/B switch
3-both A and B are
limiter
P04.07 Source of main 0~3 - Select the anytime | Immediate 0 RW
positive speed source of the ly
limiter A positive
0- from P04.08 speed limit
1- fromAIl A.
2- fromAI2
3- fromAI3
(The hardware does
not support)
P04.08 | Set value of positive | 0~32767 | rpm When the anytime | Immediate | 3000 RW

speed limit A

forward ly
speed limit A
selects the
digital given
source, set
the required
speed limit
value
through
P04.08.
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P04.09 | Source of auxiliary 0~3 - Select the anytime | Immediate 0 RW
reverse speed limiter source of the ly
B positive
0- FromP04.10 speed limiter
1- FromAIl B.
2- FromAI2
3- FromAI3
(The hardware does
not support)
P04.10 | Set value of positive | 0~32767 | rpm When the anytime | Immediate | 3000 RW
speed limiter B positive ly
speed limit B
selects the
digital given
source, set
the required
speed limit
value
through
P04.10.
P04.11 source of negative 0~3 - Set the anytime | Immediate 0 RW
speed limiting source of the ly
0-main negative reverse
speed limiter A speed
1- auxiliary negative command
speed limiter B limiter.
2- A/B switch
3- both A and B are
limiter
P04.12 Source of main 0~3 - Select the anytime | Immediate 0 RW
negative speed source of the ly
limiter reverse
A, speed limiter
0- FromP04.13 A.
1- FromAIl
2- FromAI2
3- FromAI3
(The hardware does
not support)
P04.13 | Digital value of | 0~32767 | rpm When the anytime | Immediate | 3000 RW
main negative speed reverse ly
limiter A speed limit A

selects the
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digital given
source, set
the required

speed limit

value
through
P04.13
P04.14 Source of auxiliary 0~3 - Selects the anytime | Immediate 0 RW
negative speed source of ly
limiter B reverse
0- FromP04.15 speed limiter
1- FromAIl B.
2- FromAI2
3- FromAI3
(The hardware does
not support)
P04.15 | Digital value of | 0~32767 | rpm When the anytime | Immediate | 3000 RW
auxiliary negative reverse ly

speed limiter B

speed limit B
selects the
digital given
source, set
the required
speed limit
value
through
P04..15.

The relevant input function bits are as follows.

Function . .
. Bit description
bits
INFn.07 Switch the positive speed limit source A/B, when valid, use positive limit B
INFn.08 Switch the negative speed limit source A/B, when valid, use negative limit B
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5.3.6 Torque limit

Please refer to "5.4.2 Torque Limit" in torque mode. Both are shared.

read
Parameter Parameter Set ; ; Set Effective and
No. Description range units | - Function method way Pefaults write
method
P05.10 Torque limit method 0~1 - Set the anytime | Immediate 0 RW
0- Forward and torque limit ly
reverse limit are method.
from
positive limiting
1- Forward and
reverse limit
separately
P05.11 Positive torque 0~3 - Sets the anytime | Immediate 0 RW
limiting source source of the ly
0- Forward Limit A positive
1- Forward limiter B torque limit.
2- A/B switching
3- A and B are
simultaneously limit
P05.12 Source of forward 0~3 - Set the anytime | Immediate 0 RW
torque limit A source of the ly
0- from P05.13 positive
1- from All torque limit
2- from AI2 A.
3- from AI3
(The hardware does
not support)
P05.13 Set value of forward | 0~300.0 % When anytime | Immediate 150.0 RW
torque limiter P05.12 ly
A selects the
digital given
source, set
the required
torque
percentage
through
P05.13.
P05.14 Forward Torque 0~3 - Set the anytime | Immediate 0 RW
Limit B Source source of ly
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0- from P05.15

positive

1- from AIl torque limit
2- from AI2 B.
3- from AI3
(The hardware does
not support)
P05.15 Set value of forward | 0~300.0 % When anytime | Immediate | 150.0 RW
torque limiter P05.14 ly
B selects the
digital given
source, set
the required
torque
percentage
through
P05.15.
P05.16 Reverse torque 0~3 - Sets the anytime | Immediate 0 RW
limiting source source of the ly

0- Reverse Limit A
1- Reverse limit B

2- A/B switching
3-A and B are

reverse

torque limit.

simultaneously
limit

P05.17 Source of reverse 0~3 - Set the anytime | Immediate 0 RW
torque limit A source of the ly

0- from P05.18

reverse

1- from All torque limit
2- from AI2 A.
3- from AI3
(The hardware does
not support)
P05.18 Set value of reverse | 0~300.0 % When anytime | Immediate | 150.0 RW
torque limiter P05.17 ly

A

selects the
digital given
source, set
the required
torque
percentage
through
P05.18.

P05.19 Reverse Torque

0~3 - Set the anytime | Immediate 0 RW
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Limit B Source 0- source of ly
from P05.20 reverse
1- from AIl torque limit
2- from AI2 B.
3- from AI3
(The hardware does
not support)
P05.20 Set value of reverse | 0~300.0 % When anytime | Immediate 150.0 RW
torque limiter P05.19 ly

B

selects the
digital given
source, set
the required
torque
percentage
through
P05.20.

5.3.7 Zero position fixation function

The zero-position fixing function means that in the speed control mode, when the
zero-position fixing DI signal INFn.16 is valid, and the speed command amplitude is less than
or equal to the set value of P04.26, the servo motor enters the zero-position locking state. At
this time, a position loop is built inside the servo drive, and the speed command is invalid; the
servo motor is fixed within £1 pulse of the effective position of the zero-position fixation.
Even if it rotates due to external force, it will return to the zero-position fixation. If the
amplitude of the speed command is greater than P04.26, the servo motor exits the
zero-position lock state, and the servo motor continues to run according to the current input

speed command.

If the zero-position fixed DI signal INFn.16 is invalid, the zero-position fixation function

is invalid.
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speed
command

Position lock speed
threshold
P04.26

Position lock bit
INFn.16

Position lock
state

z

active deactive
Related parameters are as follows.

read

Parameter Parameter Set ; ; Set Effective and

No. Description range units | - Function method way Defaults write
method

P04.26 | Zero-position fixed | 0~32767 | rpm | Inthespeed | anytime | Immediate 5 RW

speed threshold control ly
mode, when
the

zero-position
fixed DI
signal is
valid, when
the
amplitude of
the speed
command is
less than or
equal to the
value set by
P04.26, the
servo motor
enters the

zero-position

locking state.
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Related input function bits.

Function . .
. Bit description
bits
INFn.16 Zero position fixed function enable

5.3.8 Other functions

5.3.8.1 Speed]OG

In the speed mode, there are two kinds of forward jog and reverse jog, which are
controlled by INFn.09 and INFn.10 respectively. When INFn.09 or INFn.10 is valid, the
speed output will superimpose a jog speed P04.16 on the basis of the current speed command.
As shown below.

source of

speed ?—«T—A Ramp speed
h process
command
fnable negative

Enable positive
JOG INFn.09 JOG INFn.10

JOG speed
P04.16

5.3.8.2 Speed command reverse

When INFn.11 is valid, the speed command will be reversed on the original basis.
5.3.8.3 Speed pause

When INFn.13 is valid, the speed command is set to zero directly.
5.3.8.4 Speed related signal output

When the difference between the actual output speed P04.21 and the speed given
command is less than the speed consistency threshold P04.24, the speed consistency signal
OUTFn.32 is valid. When the absolute value of the actual output speed P04.21 is greater than
the speed reaching threshold P04.23, the speed reaching signal OUTFn.02 is valid.

The signal output is shown in the figure below.
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Speed
A command
speed T _,speed - Actual speed
o incidence
P0423 _____ — | R _lho_ld_EO_4_24
_____ e R ——
P! b
P! by
P! by
| 1 »
| L time
P by
P! Py
speed : :
coincidence  invalid | valid ! invalid
signal OUTFn.32—— | |
speed reach
signal invalid valid invalid
OUTFn.02

When the amplitude of the actual output speed P04.21 is less than the zero-speed
threshold P04.25, the zero-speed signal OUTFn.05 is valid. When the amplitude of
acceleration is greater than the acceleration threshold P04.27, the acceleration OUTFn.04 is
valid. When the amplitude of the deceleration is greater than the acceleration and deceleration
threshold P04.27, the deceleration OUTFn.03 is valid. The signal output is shown in the
figure below.

Speed cmd

Actual
speed

speed 1

P04.25

y

|
|
|
|
I

| time
|
Zero speed output —
OUTFn.05 valid
|

invalid valid

1
|
|
I
I
I
1
I
I
|
I
I
|
|
I
I
' I

isi d
"S'S%fﬁeoi invalid {valid | invalid

speed
reduction
OUTFNn.03 -

When the actual output speed P04.21 is greater than the zero speed threshold, the forward
rotation signal OUTFn.07 is valid; when the actual output speed P04.21 is less than the
negative zero speed threshold, the reverse rotation signal OUTFn.08 is valid. The signal

|

I

|

fnvalid valid invalid

output is shown in the figure below.
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speed

P04.25 —

Speed
comman
Actlal
speed

-P04.25

zero speed

output valid
OUTFn.05

invalid

valid invalid valid

forward rotation

signal invalid
OUTFn.07

rotation signal

|
|
I
reverse :
|
OUTFn.08 !

valid

invalid

nvalid

| valid invalid

5.3.8.5 Speed feedback filtering and display filtering

time

Y

Perform low-pass filtering on the speed feedback value by setting the software filtering
time constant P00.10. You can also set the speed display filter time constant P04.22 to filter

the speed display value.

5.3.8.6 Related parameters

Related parameters are as follows.

read
Parameter Parameter Set ; . Set Effective and
o units Function Defaults )
No. Description range method way write
method
P04.16 | JOG speed 0~32767 rpm | Whenusing | anytime | Immediate 20 RW

the DI jog ly
function, set
the jog
running
speed
command
value. Note:
This value
will be

modified

during
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keyboard
jog test
operation,
but will not

be saved.

P04.17

acceleration time

0~65535

The time for
the speed
command to
accelerate
from 0 to
the rated
speed. The
calculation
formula of
the actual
acceleration
time is as
follows:
Actual
acceleration
time t
1=change of
speed
command/ra
ted speed X
speed
command
acceleration

time

anytime

Immediate

ly

500

RW

P04.18

deceleration time

0~65535

The time for
the speed
command to
decelerate
from the
rated speed
to 0. Actual
deceleration
time t
2=change of
speed
command/ra
ted speed X

speed

anytime

Immediate

ly

500

RW
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command
deceleration

time

P04.20

Speed command
first-order
filtering time

constant

0~32767

Set the
speed
command
filter time

constant.

anytime

Immediate

ly

20

RW

P04.21

Filtered speed value

Displays the
velocity
value after
velocity

filtering.

RO

P04.22

Speed display filter

time

0~32767

Set the filter
time for
speed
display.

anytime

Immediate

ly

300

RW

P04.23

Speed arrival
threshold

0~32767

Ipm

When the
absolute
value of the
actual speed
of the servo
motor after
filtering
exceeds
P04.23, it is
considered
that the
actual speed
of the servo
motor
reaches the
expected
value, and
the servo
drive can
output the
speed
reaching
signal at this

time.

anytime

Immediate

ly

1000

RW

P04.24

Speed consistent
threshold

0~32767

In the speed

control

anytime

Immediate

ly

10

RW
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mode, when
the absolute
value of the
deviation
between the
actual speed
P04.21 of
the filtered
servo motor
and the
speed
command is
less than
P04.24, it is
considered
that the
actual speed
of the motor
reaches the
set value of
the speed
command,
and the
drive can
output a
speed
consistent

signal at this

time.
P04.25 | Zero speed threshold | 0~32767 rpm Whenthe | anytime | Immediate RW
absolute ly

value of the
actual speed
of the servo
motor after
filtering is
less than
P04.25, it is
considered
that the
actual speed
of the servo

motor is
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close to
static, and
the servo
drive can
outputa
zero-speed
signal at this

time.

P04.27

Lifting
threshold

speed

0~32767

rpny/s

In the speed
control
mode, when
the absolute
value of the
motor
acceleration
is greater
than a
certain
threshold
P04.27, the
motor is
considered
to be in the
speed-up/do
wn-speed

state.

anytime

Immediate

ly

375

RW

P00.10

Motor

encoder

software filter time

0~32767

Set the time

for software

filtering.

anytime

reset
takes

effect

RW
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Related input function bits.

Function . o
. Bit description
bits

INFn.09 Forward speed jog
INFn.10 Reverse speed jog
INFn.11 Speed reverse
INFn.12 Main speed A/B switching
INFn.13 Speed pause

Related output function bits.

Function

. Bit description

bits

OUTFn.02 Speed arrives
OUTFn.03 Speed down
OUTFn.04 Speed up
OUTFn.05 Zero speed
OUTFn.06 Speed overrun
OUTFn.07 Forward rotate
OUTFn.08 Reverse rotate
OUTFn.32 Consistent speed
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Internal operation block diagram of speed mode

539

Zero position fixed
Fo4. 26 Zero—pesition fixed speed
thresheld
INFn. 16 Zero pesition fix enable

Speed output configuration
P04, 27 Speed wp and down
threshold
P04. 25 Zero speed threshold
Fod. 22 Speed display filter time

Speed output signal

OJTFn. 02 speed reaches output
OUTFr. 03 is slowing dewn

OUTFr. 04 iz in the process of
acceleration

OJTFr. 05 15 in zero speed
OUTFr 07 is in forward rotaticn
OUTFr 08 iz in reverse

OUTFr. 32 speed is consistent

Gain switching

delay

F07. 20 Galn adjustment mode
P07. 24 Gain switching condition
F07. 25 Gain switching level
F07. 26 Galn switching time

PO7. 27 Gain switching time

Frimary Speed A
Source
PO4, 02

v

Auxiliary Speed B
Sarce
Fod, 04

v

Speed commuri cation
glven
P0B. 17

v

Multi-speed F11
group paraneters

h 4

Source of speed

INFn 11

speed reverse
ol D

> speed pause >
INFn 13

Jog speed overlay
INFn. 09 Forward jog
INFrn. 10 reverse jog

—

P04, 16 Jog speed

speed ramp
P4, 17 hoceleration time —W
P04.18 Deceleratien time

PO4. 01

Motor — ciurrent loop

Speed filter
time constant
speed
o4, 20

y

Forward speed
limit

o4, 06 PO4. 07

Fo4. 08 PO4. 0%

P04.10 INFn. OF

v

Reverse speed
limiter
F04.11 PO4.12
F04.13 P04, 14
P04.15 INFn 08

Toroue feedforward coefficient

FO7. 10

Terque command
filter [
FO7.12 PO7.13

Teroue command

limiter J—

F05. 01 "FOS. 20 -

current feedback

Speed loop PI

The first group FOT7. 03 FOT. 04
The second group POT. 21 POT, 22

A

speed feedback

149



VECTOR VC330 series servo driver instruction manual

5.3.10 Typical wiring diagram of speed mode

5.3.10.1 NPN jumper for DI/DO

MCCB
p External
3PAC braking
220V/380V Rb’ resistor
RST —/
50/60Hz U =
Servo g
v motor =3
el =
Isolated 3“{ 0C ﬁ@v — W
switching
power power_supply [ | CN1 IN/OUT
FG @ Communication interface
1 | TX+
2 | TX-
3 | RX+
4 [NC
CN3 5 | NC
SW-DI| 10| fes w7 6 | RX-
30
P bl pfig LI 'Di*% TN
rogrammable |
digitagl input port —oo— DI2 | 7 "D¥3I; 8 | NC
Common Functions|Parameter o o DI3| 6 ‘E¥$I;
R e gy LU TN | s 293 “
Reset failt | P05 0547 |- o— RST | 4 T2 1 At
COM[17 g g‘
+
CN3 4 B-
+24V| 12 The abjolute
-®—D01C| 3 j € 5 | sigaal is £
Programmable —DO1E[16 ¥ pogsitlive i
digital output port _® D02C| 2 The abzolute
N <« encoder
el [ pooris]| 4T o | amaly
Enable P06, 42=1
& DO3C| 1 € 7 +5V
—DO3E| 14 j = i
8 ov b
_COM 17 shell| Shielded wire /
i | 2 T .
ncoder signa
21 0A- amplification
—% 22 | OB+ | crossover output
Speed command CN3 23 | OB-
intput voltage <] Lov-pass
range: —-10v~+10v { ALL) 25
——AGND| 24 T A/D
External torque oN3 -
limit input voltage ] Low—pass
range:—10v~+10v Ji[\éi‘]% éi

MCCB: air switch IMC: AC contactor

l.ﬂt Indicates twisted pair shielded wire

2. The DC24V power supply is prepared by the user. The DC24V switching power supply
should be powered by an isolation transformer, and its ground terminal should be directly
connected to the ground terminal of the driver.
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5.3.10.2 PNP jumper for DI/DO

MCCB
P External
3DAC braking
220V/380V Rb’ resistor
RST —
U =
50/60Hz Servo §
. v motor %
/’ F
Isolated EHg BV — W
switching ~
power paver supply |1 CNL IN/OUT
I'G @ Communication interface
1] TX+
2 TX=
COM[ 17 | 3 RX+
ok
SW-p1| 10 S
o~ DIT[ 8 *';i 6 | RX~
g Frogramable I DIZ[ 7] H= zE 7TC
igital input port ry E
Common_Funct ions[Parameter o— DI3| 6 ":‘IJ.:‘KE 8 [ NC
Enable drive POE..U'lil o— DI4 5 A E
e e o TRST] 4] &3k < M
+24V|[12 5 =
3 B+
CN3 4 B-
+24V|[ 12 The absolute
DOIC| 3 e 5 | Samris [—F
positive
Programmable DOIE 16 The absolute
digital output port DOZC| 2 ¥ 6 :ingr;gdlezs
Common Functions | Parameter D02E 15 negative
5 o gggg 131 hES A 7 +5V H
8 oV i
COM 17 shell | Shielded wire /
(o KT E—
_ ncoder signa.
21 0A amplification
—| t 22 | 0B+ crossover output
Speed command 23 | OB-
intput voltage ] ngil 95
range: —10v~+10v AGNDl 24 filter
A/D
External torgue N3
limit input voltage PR 5 G Low—pass
range:—10v~—+10v J‘E—f!\éiﬂg éi

MCCB: airswitch 1MC: AC contactor

l.i Indicates twisted pair shielded wire

2. The DC24V power supply is prepared by the user. The DC24V switching power supply
should be powered by an isolation transformer, and its ground terminal should be directly
connected to the ground terminal of the driver.
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5.3.11

(1) Analog signal wiring

V(330 servo uses analog quantity to control the speed

The analog signal can be input from AIl (pin 25) or AI2 (pin 13). Taking AIl as an example,
the analog signal line is connected to AIl (pin 25) of CN3, and the analog ground is

connected to AGND (pin 24).

(2) Correspondence between analog voltage and actual speed command
Under the default parameters, -10V corresponds to the negative rated speed of the motor
and 10V corresponds to the positive rated speed of the motor. Taking the AlIl input command
voltage as an example, if you need to change the correspondence, you can modify the AIl
offset (P06.64) and AIl magnification (P06.66). If the dead band is set to zero, the
corresponding relationship between the input voltage and the speed command is:

For example:

actualspeed command = rate speed x (Al1 magnification P06.66)%x
(Allinput voltage P06.61) - (All Zero drift P06.68) - (All offset P06.64)

10000

» By default, AIl magnification=100.0%, AIl zero drift=0 mV; AIl offset=0 mV;Then
when £10000mV is input, the actual output speed is = =+ rated speed;
» If AIl magnification=200.0%; AIl zero drift=0mV; All offset=0mV;Then when =+

5000mV is input, the actual output speed is = = rated speed;

» If AIl magnification=200.0%; All zero drift=0 mV; AIl offset=5000mV;When

inputting 0-10000mV, the actual output speed is = = rated speed,;
(3) Parameter setting step
a. Input the speed command with AIl, input %10V corresponding to

an example:

P02. 01 = 1 Drive control
mode is set to speed mode

y

P04.01 = 0 Speed comes from
main speed A
P04.02 = 1 main speed A
comes from AIl

y

P06. 67 = 2 set the filter
of 2ms

y

P06.68 = 0 set zero drift to 0

P06.64 = 0 sets the offset to 0

v

P06. 65 = 0 sets the dead
zone to 20

v

P06.66 = 100% Set AIl
magnification to 100%
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b. Take AIl input speed command, input =5V corresponding to

example:

(4) Enable the motor

P02. 01 = 1 Drive control
mode is set to speed mode

v

P04.01 = 0 Speed comes from
main speed A
P04.02 = 1 main speed A
comes from ATl

v

P06. 67 = 2 set the filter
of Z2ms

v

0 set zero drift to 0
0 sets the offset to 0

v

P06. 65 = 0 sets the dead
zone to 20

v

P06. 66 = 100% Set AIL
magnification to 200%

-+

rated speed as an

By default, P06.01=1, the enable signal is input from DI1. If P06.21 is set to 1, then the

servo can be enabled without receiving any signal when it is powered on.

(5) Zero drift correction

When the analog input is OmV, set P06.79=4 once to trigger zero drift correction once.
Zero drift can also be corrected via DI. Refer to the VC Servo User Manual for details.

5.4 Torque mode

Torque mode is a control mode in which the output torque of the motor is the control
target, such as tension control. The implementation of torque mode is shown in the figure

below.

Torque

command—

Torque
limiter

Current
loop

Torque
filter

motor

source

Current feedback
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54.1

Torque command source

There are two kinds of torque commands for the servo to choose from, namely, the main

torque command A and the auxiliary torque command B. These two torques can be

superimposed or switched with each other. Both main torque A and auxiliary torque B have

multiple torque sources. As shown in the picture below.

Source of P05.02 main torque A

0—- From PO05. 03
1- From AT1
2- From AI2

main torque A

Source of P05.04 auxiliary

P05. 01 Torque command source
0- From main torque A

1- From auxiliary torque B
2- From A/B switching

torque B iujriqluiearg 2: Efii i;imunication P08. 16
0- From P05. 05
1- From ATl
2- From AI2
Related parameters are as follows.
read
. Set ; Set Effective and
Parameter No. Parameter Description units Defaults .
range method way write
method
P05.01 Torque command source 0~5 - anytime | Immediate 0 RW
0- main torque command ly
A
1-  auxiliary  torque
command B
2- INFn.03 switching
A/B
3-A+B
4- from P08.16
P05.02 Source of main torque 0~3 - anytime | Immediate 0 RW
command A ly
0- from P05.03
1- from All
2- from AI2
3- from A3
(The hardware does not
support)
P05.03 Digital value of main | -300.0~30 % anytime | Immediate 0.0 RW
torque command A(When 0.0 ly
the main torque A selects
the digital given source,
set the required torque
percentage through
P05.03.)
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P05.04

Source  of  auxiliary 0~3 - anytime | Immediate 0
torque command B ly
0- from P05.05

1- from AIl

2- from AI2

3- from AI3

(The hardware does not

support)

RW

P05.05

Digital value of auxiliary | -300.0~30 % anytime | Immediate 0.0
torque command B(When 0.0 ly
the auxiliary torque B
selects the digital given
source, set the required
torque percentage
through P05.05.)

RW

P08.16

Torque communication | -3276.7~3 % anytime | Immediate 0.0
given(In  the  torque 276.7 ly
control mode, when the
torque command source
is communication given,
set the torque percentage
with an accuracy of
0.1%.)

RW

Related input function bits.

Function . .
: Bit description
bits
INFn.03 Switch the main torque command A and the auxiliary torque command B, and use the auxiliary
torque command B when valid

When the torque command comes from Alx, please refer to "6.3.1 Analog Input AI" for

details.

5.4.2 Torque limiting

5.4.2 Torque limiting

Torque limiting is achieved by limiting the output current of the driver to limit the output

torque of the motor. The larger the torque limit value is, the larger the motor output torque is,
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and the easier the driver is to over-current. There are two kinds of limiting methods for torque

limiting. One is that the forward and reverse limiters are from the positive limiter value; the
other is the positive and negative limiting separately. Which one depends on P05.10. Both the

positive limiting and the reverse limiting have a primary limiter A source and an auxiliary
limiter B source, respectively a primary forward torque limiter A, an auxiliary forward torque

limiter B, and a primary reverse torque limiter A, auxiliary reverse torque limiter B.

In addition to the above torque limiter, in order to protect the motor, the torque output is
limited according to the three values of the rated motor current P00.01, the rated current of the
driver P01.03, and the current peak current percentage P00.24.

(Note: Since AI3 is not supported on VC330Profinet bus servo hardware, the torque
limit cannot be sourced from AI3)

the value of this limit is calculate as follows:

Motor torque limiter =
Motor rated current P00.01
Drive rated current PO1.03

x Motor peak current percentage P00.24

5.4.2.1 Positive torque limiting

The source of the positive torque limit is shown below. There are two types of positive
torque limiting, one is the main positive torque limiter A, and the other is the auxiliary
positive limiter B. Both torque limits have different sources of torque.

The source of P05.12 positive

torque limit A \ai iti
0- From P05. 13 Yaln positive
1- From AIL limiter A
P05.11 Forward torque limit source
2- From AIZ - . - -
0- main positive limiter A
1- Auxiliary positive limiter B
2- Positive limiting A/B switching
The source of P05.14 forward Auxili 3- A and B simultaneous
torque limit B uxlliary restrictions
R Forward
0- From PO5. 15 Timitine B
1- From AIl &
2- From AI2

5.4.2.2 Negative torque limiting

The source of the negative torque limit is shown below. There are two types of negative
torque limiting, one is the main negative torque limiter A, and the other is the auxiliary
negative torque limiter B. Both torque limiters have different sources.

The source of P05.17 Reverse
torque limit A

0- From PO5. 18

1= From ATl

2= From AI2

Main reverse
torgque limit
source

Source of P05. 16 Reverse torque
limiter

0— Master Reverse Limiter A

1- Auxiliary Reverse Limiter B

_ 2— Reverse clipping A/B switching
IgiqiguiﬁzizfﬁP03~19 reverse Auxiliary 3—- A and B simultaneous
_ - reverse torque |restrictions
0 fr e
2— From AI2
Related parameters are as follows
Parameter Parameter Set ‘ units ‘ Function ‘ Set ‘ Effective ‘ Defaults ‘ read

156




VECTOR

VC330 series servo

driver instruction manual

No. Description range method way and
write
method
P05.10 | Torque limit method 0~1 - Select the | anytime | Immediatel 0 RW
0- Forward and torque limit y
reverse limit are method.
from
positive limiting
1-  Forward and
reverse limit
separately
P05.11 Positive torque 0~3 - Select the | anytime | Immediatel 0 RW
limiting source forward y
0- Forward Limit A torque limit
1- Forward limiter B source.
2- A/B switching
3- A and B are
simultaneously limit
P05.12 Source of forward 0~3 - Set the anytime | Immediatel 0 RW
torque limit A torque y
0- from P05.13 command
1- from AIl source of
2- from AI2 main torque
3- from AI3 command A.
(The hardware does
not support)
P05.13 Set value of forward | 0~300.0 % When the anytime | Immediatel | 150.0 RW
torque limiter forward y
A torque limit
A selects the
digital given
source, set
the required
torque
percentage
through
P05.13.
P05.14 | Forward Torque 0~3 - Set the anytime | Immediatel 0 RW
Limit B Source torque y
0- from P05.15 command
1- from All source of
2- from AI2 auxiliary
3- from AI3 torque
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(The hardware does
not support)

command B.

P05.15 Set value of forward

0~300.0 % When the anytime | Immediatel 150.0 RW

torque limiter forward y
B torque
limiter B
selects the
digital given
source, set
the required
torque
percentage
through
P05.15.

P05.16 | Reverse torque 0~3 - Select the anytime | Immediatel 0 RW
limiting source source of the y
0- Reverse Limit A reverse
1- Reverse limit B torque
2- A/B switching limiter.

3- A and B are
simultaneously
limit

P05.17 Source of reverse 0~3 - Set the anytime | Immediatel 0 RW
torque limit A torque y
0- from P05.18 command

1- from AIl
2- from AI2
3- from AI3
(The hardware does

not support)

source of the
reverse
torque

limiter A.

P05.18 Set value of reverse
torque limiter
A

0~300.0 % When the anytime | Immediatel 150.0 RW
reverse y
torque limit
A selects the
digital given
source, set
the required
torque
percentage
through
P05.18.

P05.19 Reverse Torque

Limit B Source

0~3 - Set the anytime | Immediatel 0 RW

torque y
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0- from P05.20

command

1- from AIl source of the
2- from AI2 reverse
3- from AI3 torque
(The hardware does command B.
not support)
P05.20 Set value of reverse | 0~300.0 % When the anytime | Immediatel | 150.0 RW
torque limiter reverse y
B torque
limiter B

selects the
digital given
source, set
the required
torque
percentage
through
P05.20.
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Related input function bits.
Function . .
. Bit description
bits
INFn.05 Forward torque limit source A/B switching, positive limit B is used when valid
INFn.06 Reverse torque limit source A/B switch, when valid, use reverse limit B
5.4.3 speed limit

When there is no load, given a large torque, the motor speed will increase all the time, so
it is necessary to limit the speed. The source of speed limit is the same as the speed limit in

speed mode. The relevant parameters are as follows.

read
Parameter Parameter Set . : Set Effective and
No. Description range units | Function method way Pefaults write
method
P04.06 source of positive 0~3 - Set the anytime | Immediatel 0 RW
speed limiting source of y
0- main positive forward
speed limiter A speed
1- auxiliary reverse command
speed limiter B limiter.
2- A/B switch
3-both A and B are
limiter
P04.07 Source of main 0~3 - Select the anytime | Immediatel 0 RW
positive speed source of the y
limiter A positive
0- from P04.08 speed limiter
1- fromAIl A.
2- fromAI2
3- fromAI3
(The hardware does
not support)
P04.08 | Digital value of | 0~32767 | rpm Whenthe | anytime | Immediatel | 3000 RW
positive speed forward y
limiter A speed limit A
selects the
digital given
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source, set
the required
speed limit
value
through
P04.08.
P04.09 Source of auxiliary 0~-3 - Select the anytime | Immediatel 0 RW
reverse speed limiter source of y
BO- fromP04.10 positive
1- fromAIl speed limiter
2- fromAI2 B.
3- fromAI3
(The hardware does
not support)
P04.10 Digital value of | 0~32767 rpm When anytime | Immediatel | 3000 RW
positive speed forward y
limiter B speed limit B
selects
digital given
source, set
the required
speed limit
value
through
P04.10.
P04.11 source of negative 0~3 - Set the anytime | Immediatel 0 RW
speed limiting source of the y
0- main negative reverse
speed limiter A speed
1- auxiliary negative command
speed limiter B limiter.
2- A/B switch
3- both A and B are
limiter
P04.12 Source of main 0~3 - Select the anytime | Immediatel 0 RW
negative speed source of the y
limiter A reverse
0- fromP04.13 speed limiter
1- fromAIl A.
2- fromAI2
3- fromAI3

(The hardware does
not support)

161




VECTOR VC330 series servo driver instruction manual
P04.13 Digital value of | 0~32767 rpm When the anytime | Immediatel | 3000 RW
main negative speed reverse y
limiter A speed limit A
selects the
digital given
source, set
the required
speed limit
value
through
P04.13.
P04.14 | Source of auxiliary 0~3 - Selects the | anytime | Immediatel 0 RW
negative speed source of y
limiter B reverse
0- fromP04.15 speed limiter
1- fromAIl B.
2- fromAI2
3- fromAI3
(The hardware does
not support)
P04.15 | Digital value of | 0~32767 | rpm Whenthe | anytime | Immediatel | 3000 RW
auxiliary negative reverse y
speed limiter B speed limit B
selects the
digital given
source, set
the required
speed limit
value
through
P04..15.
P05.25 Time threshold for | 0~32767 | 0.25 When the anytime | Immediatel 10 RW
switching torque ms | amplitude of y

mode to velocity

mode

the speed
exceeds the
speed limit
value plus
the speed
limit speed
threshold
(P05.26),
and the

continuous
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torque mode
is switched
to the speed
mode time
threshold
(P05.25), a
speed loop is
constructed
to make the
speed
converge to
the limit

Inside.

P05.26

speed torque mode

switching

Speed threshold for

0~32767

When the
amplitude of
the speed
exceeds the
speed limit
value plus
the speed
limit speed
threshold
(P05.26),
and the
continuous
torque mode
is switched
to the speed
mode time
threshold
(P05.25), a
speed loop is
constructed
to make the
speed
converge to
the limit

Inside.

anytime

Immediatel

y

30

RW

P05.27

Time threshold for
speed mode to

torque mode switch

0~32767

0.25

When the
Servo runs in
the torque

mode, but

due to the

Immediatel

y

200

RW
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speed limit,
after the
speed loop is
constructed,
the time
threshold for
switching
from the
speed mode

to the torque

mode is
determined
by P05.27
P05.28 Speed limit | 0~32767 ms When the anytime | Immediatel 500 RW
low-pass filter time speed limit is y

parameter (unit: ms)

changed,
low-pass
filtering is
performed
on the speed
limit value,
and the filter
time is
determined
by P05.28.
The larger
the filter
time, the
slower the
speed limit

value

changes.

5.4.4 Torque reaches output

The torque arrival function is used to judge whether the actual torque reaches the set
interval. When the actual torque reaches the torque threshold, the drive can output the
corresponding DO signal (OUTFn.29: torque reached
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Actual torque 4
A:Actual torque

B: base value for torque arrival
C: valid value for torque arrival

B+C |- -
Acactual torque  D:invalid value for torque arrival

B+D|- /0

B ___________l_ _____
|
]

0 :

B b L
|
]

«(B+D) |- - [ W

)
+
o
I
I
I
S
I
|
I
|
I
|
I
|
I
S

torque arrival output
OUTEn.29 OFF ON OFF ON OFF

torque arrival output
waveform

Actual torque: A;

Base value for torque arrival P05.31: B;
Valid value for torque arrival P05.32: C;
Invalid value for torque arrival P05.33: D;

where C and D are the biases based on B.
Therefore, when the torque arrival DO signal (OUTFn.29) changes from invalid to valid,
the actual torque must satisfy:)
|A] = B+C
Otherwise, the torque arrival DO signal remains inactive.

Conversely, when the torque arrival DO signal changes from valid to invalid, the actual
torque must meet:
|A| <B+D
Otherwise, the torque arrival DO signal remains valid.
Related parameters are as follows.

: read and
Parameter Parameter Set ; ; Set Effective | Defa )
o units Function write
No. Description range method way ults

method

P05.31 Base value for | 0~300.0 % Set the anytime | Immediate | 50.0 RW
torque arrival torque ly
arrival
command
reference
value
(100%
corresponds

to one time
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of rated

torque)

P05.32 Valid wvalue for | 0~300.0 %

torque arrival

The set anytime
torque
reaches the
effective
offset
threshold
(100%
corresponds
to 1 time

rated torque)

Immediate

ly

10.0

RW

P05.33 Invalid wvalue for | 0~300.0 %

torque arrival

(The set anytime
torque
reaches the
invalid offset
threshold
(100%
corresponds
to one time
rated

torque))

Immediate

ly

0.0

RW

Related output function bits

Function
bits

Bit description

invalid, the absolute value of torque is less than the set value.

OUTFn.29 Torque arrives; when it is valid, the absolute value of torque reaches the set value; when it is

Note: When the torque arrival signal is valid or invalid, the actual torque setting value
requirements are different, please refer to the above of this section for details.

5.4.5 Small torque jitter suppression

When the given torque is small, the motor will vibrate due to the uneven distribution of
the magnetic poles of the motor. It can be set to make the motor output a certain reverse
torque to overcome the motor jitter, so that the motor speed output is uniform. Related

parameters are as follows:
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Main torque A
source
PO3. 02

Source of assist
torque B
P05. 04

Torque communication
given
P08. 16

v

v

The source of
torgue P05. 01

P04.06 P04. 07
P04.08 P04. 09
P04 10 INFn 07

Positive speed limit

P04.11 P04.12
P04.13 P04. 14
P04. 15 INFn. 08

Reverse speed limiter

Torque command
positive limit

Torque command
reverse limiter
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Parameter Parameter Set . : Set Effective read‘and
o units Function Defaults write
No. Description range method way
method
P05.35 | Maximum  output | 0~10.0 % Limit the anytime | Immediate 0 RW
limit of torque that output of the ly
suppresses jitter anti-shake
torque
P05.36 | Percentage of gain | 0~300.0 % | The speed of | anytime | Immediate | 100.0 RW
that suppresses jitter restraining ly
the jitter
P05.37 time constant for | 0-32767 ms Jitter whose | anytime | Immediate 500 RW
detect Jitter speed period is less ly
than this
time will be
suppressed
P05.38 detected Jitter speed - ms Displays the | anytime | Immediate - RO
detected
shaking
speed
P05.39 Torque output that - ms Displays the | anytime | Immediate - RO
suppresses jitter output ly
reverse
torque that
suppresses
chattering
5.4.6 Internal block diagram of torque mode

Torque command
filter
P07.12 P07.13

o

current loop

!

!

Torque limit
method

?

T

Forward torque limit

P03. 11 P03. 12
P03. 13 P03. 14
P05. 15 INFn. 05

Reverse torqgue limit
P05.16 P03. 17
P05.18 P05. 19

. 20 INFn. 08

P05,
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5.4.7 Typical wiring diagram of torque mode

5.4.7.1 NPN jumper for DI/DO

MCCB
p External
3®AC braking
220V/380V Rb’ resistor
RST —
50/60Hz v Servo gm
LT Vv motor EPD-
7 CN3
Isolated 3”{ o2V —{+24V]| 11 W
switching
power pover supply [—1 COM | 9 CN1 IN/OUT
FG @ Communication interface
L JTX
CN3 2 | TX-
sw-pI| 10 _"C'iil; 3 | RX+
— DI1| 8| re= 3 4 | NC
Programmable o 1 DIZ 1 7 ! l; 5 | NC
digital input port M:'i:K 6 | RX—
Common Functions|Parameter ] DIS 6 1E¥:K
inable gr;ve l;gg gg o DI4| 5 Sy3l 7 | NC
Roser rauls] P06 03 o— RST| 4 i 8 | NC
COM (17
CN2
N3 1 At
+24V[ 12 2 A-
FQ—DO1C| 3 3 B+
el D i S
, D02C[ 2 : i
o tncos L) [ | o5 | 1 FE 5 | e
Enable P06. 42=1 ositive
D0O3C| 1
b The absolute
s ]|+ 6 o [
COM 17 negative
7 5V :
8 ov L
shell|Shielded wire /
CN3
Torque command = Low—pass
input voltage <@_'7 ALl 25 A/D _l% 20 | 0A+ Encoder signal
range —10V +10V - AGND| 24 _-\- 21 |OA- amplification
L _| t 22 OB+ crossover output
23 10B=

MCCB: air switch 1IMC: AC contactor

l.i Indicates twisted pair shielded wire.

2. The DC24V power supply is prepared by the user. The DC24V switching power
supply should be powered by an isolation transformer, and its ground terminal should be
directly connected to the ground terminal of the driver.
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5.4.7.2 PNP jumper for DI/DO

MCCB

p External
3DAC braking
220V/380V Rb’ resistor
RST U 1
53]
50/60Hz Servo 5
S —— v motor =
Isolated TC 2;&'/ —+C2NL31V 11 W
power e —LCOM | 9 G @ CN1 IN/OUT
Communication interface
1 [TX+
N3 2 | TX-
-------- 3R
sw-p1f 10
o [DTT] 8 :éig B
, Programable D12 7| =
Sy iy g S
Enable gr%ve PUG.OliI o— DI4 5 ":"'i:\. K 7 | NC
e el e ol L oo TRST| 4| |3k 8 [ NC
+24V]12 oNo
1 A+
2 A-
CN3 3 Bt
+24V]| 12 4 B—
DOIC[ 3] & i
; N DOIE| 16 5| siemris A
rogrammable positive
digital output port DO2C| 2 |] tE The absolute
Common Functions |Parameter DO2E 15 6 Seingcr:)adleris
| ped e
7 +5V T
COM |17 ] oV i
shell| Shielded wire /
CN3
Torque command — ow—pass
input voltage :@_'7 ATl 25 A/D I:i 20 {OA+ Encoder signal
range —10V +10V =—AGND| 24 21 | OA- amplification
—% 22 | OB+ | crossover output
23 | OB—

MCCB: air switch 1IMC: AC contactor

l.i Indicates twisted pair shielded wire.

2. The DC24V power supply is prepared by the user. The DC24V switching power
supply should be powered by an isolation transformer, and its ground terminal should be
directly connected to the ground terminal of the driver.
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Chapter 6 Inputs and Outputs Function

6.1 Entity DI/DO function

The servo has 4 physical DIs, which are DI1~DI10. Each entity DI can be assigned an
input function bit INFn.xx. The effective level of each entity DI can be set separately
(P06.21-P06.24). Each entity DI can be forced to enter a specific level via P06.14, or a DI
input can be forced via the Modbus bit.

The internal logic of servo DI is shown in the figure below.

DIx effective level control

P06.21~P06.24 V—E _I 4—CN3's 27 feet

0-reverse
1-non reverse

DIx terminal actual E—‘ <— CN3DIx
levelP06.15
MODBUS bit forles DI input

DIx forced
inputP06.14

Connect to a
specific
INFn.xxP06.01~
P06.04

DIx terminal valid

Or

(Remarks: SW-DI: CN3 pin 10 is short-circuited with +24V for NPN mode; short-circuited
with COM is PNP mode.)

The servo has three physical DOs, DO1~DO3. Each DO can be assigned an output
function bit OUTFn.xx. The effective level of each entity DO can be set individually, or a DO
bit can be output through the forced register of P06.50.

24+
VCC l
iy

CN3 DOxE
24~

(VC330 servo DO can select NPN or PNP by wiring, for example, if the relay is connected
to both ends of 1, it is NPN, and if it is connected to both ends of 2, it is PNP.)

Connect to a specific

QUTFn.xx —_—
P06.41~P06.43

DO terminal
valid state
P06.49

OR

Force output DO
P06.50

DOx valid level control
P06.51~P06.53
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Among them, DI1"DI2 is hardware low-speed DI, DI3 and DI4 are hardware
high—speed DI, as detailed below:

Hardware low-speed DI description(DI1~D2)

DI function valid logical state remark
High e More than SES._.
Low level
Low Effective
Effective
High
High level
Low _more than 3ms—
Effective

High

Rising edge I
Low. More than 3ms——————

Hig ore than 3ms
e EE—
Falling edge

Low Effective

Effective Effective

High
Rising and falling edges I | |
L More than 3m

Hardware high-speed DI description (DI3, DI4)

DI DyRe B RO IR ES remark

High More than O.ESrN

Low level
Low Effective

Effective

High

High level ; l
Low =——Wore than 0.25

Effective

High

Rising edge &
L.cons orethan 0.25ms

Hig ore than 0.25ms
Falling edge

Low  effective

Effective Effective

o ) High
Rising and falling edges l ¢ B &
Ly ore than 0.25ms

DO1 and DO2 are set to output the A, B, Z signals of the motor encoder through P06.40.
Related parameters are as follows.
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read
Parameter Parameter Set ) ; Set Effective and
No. Description range units | Function method way Default write
method
P06.01 DI1 function control 0~99 - Set the DI anytime | Immediatel 1 RW
register function y
correspondin
g to the
hardware
DI1
terminal. For
specific
functions,
see the DI
function
table.
P06.02 DI2 function control 0~99 - - anytime | Immediatel 42 RwW
register y
P06.03 DI3 function control 0~99 - - anytime | Immediatel 0 RwW
register y
P06.04 DI4 function control 0~99 - - anytime | Immediatel 0 RwW
register y
P06.13 DI terminal valid - - Displayed in | anytime - - RO
state decimal

format, after
conversion
to binary
format, it
contains 0-9
digits, the
low-order to
high-order
indicates the
status of
digital output
terminals
DI1~DII10,
0=OFF,
1=0ON, the
Oth bit

corresponds

to DI, -+,
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the first Bit 9
corresponds
to DI10. See
"4.6 Variable
Monitoring"
for details of
parameter
valid state

display.

P06.14

DI forced input

0~1023

When the DI
forced input
is valid, set

the level
logic of the
DI function
through this
parameter.
Input in
decimal
(BCD)
format and
convert it
into binary
(Binary) to
be the
correspondin
g DIx input
signal. For
example:

P06.14=42(B

CD)=000010
1010(Binary

), it means
DI2, DI4 and
DI6
terminals are

ON.

anytime

Immediatel

y

RW

P06.15

DI terminal actual

level

Displayed in
decimal
format and
converted to
binary

format, it

anytime

RO
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contains 0-9
digits, and
the
low-order to
high-order
indicates the
status of
digital output
terminals
DI1~DI10.
See "4.6
Variable
Monitoring"
for details of
parameter

valid state

display.
P06.16 | High-speed DI filter | 1~32767 us When the anytime | Immediatel 10 RW
configuration high-speed y

pulse input
terminal is in
the peak
interference,
you can filter
out the peak
interference
by setting
P06.16.
INFn.34 and
INFn.40 are
high-speed
DI signals,
and their
filtering time
is
determined
by P06.16;
other input
signals are
low-speed
DI signals,
and their

filtering time
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is
determined
by P06.17.
P06.17 | Low-speed DI filter | 1~32767 us When there | anytime | Immediatel | 1000 RW
configuration is spike y
interference
at the
low-speed
pulse input
terminal, the
spike
interference
can be
suppressed
by setting
P06.17 to
prevent the
interference
signal from
entering the
servo drive.
P06.21 DI1 active level 0~1 - Set the level | anytime | Immediatel 0 RW
0-active low logic of the y
1-active high hardware
DII terminal
when the DI
function
selected by
DII is valid.
P06.22 DI2 active level 0~1 - - anytime | Immediatel 0 RW
0-active low y
1-active high
P06.23 DI3 active level 0~1 - - anytime | Immediatel 0 RW
0-active low y
1-active high
P06.24 DI4 active level 0~1 - - anytime | Immediatel 0 RW
0-active low y
l-active high
P06.40 DO1 and DO2 0~2 - Set the anytime | Immediatel 0 RW
function output y
configuration function of
registers output
0- DOl, DO2 terminals
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function output DO1 and
configured with DO2.
P06.41P06.42
Respectively
1- DO1, DO2 output
A, B pulse
respectively
2- DOI1 outputs Z
point signal, DO2
functions output
with  P06.42
configuration
P06.41 DOl function 0~99 Setthe DO | anytime | Immediatel 9 RW
control register function y
correspondin
g to the
hardware
DO1
terminal. For
specific
functions,
please refer
to the DO
function
table.
P06.42 DO2 function 0~99 - anytime | Immediatel 13 RW
control register y
P06.43 DO3 function 0~99 - anytime | Immediatel 0 RW
control register y
P06.49 DO terminal wvalid - Displayed in | anytime - - RO
state decimal

format, after
conversion
to binary
format, it
contains 0-5
digits, the
low digits to
high digits
indicate the

status of

digital output
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terminals
DO1~DO6
in turn,
0=OFF,
1=ON, the
Oth bit
corresponds
to DO, ...,
the first Bit 5
corresponds
to DO6. See
"4.6 Variable
Monitoring"
for details of
parameter

valid state

display.
P06.50 | DO force output 0~63 When the anytime | Immediatel RW
DO forced y
output is
valid, this

parameter is
used to set
whether the
DO function
is valid.
Input in
decimal
(BCD)
format and
convert it
into binary
(Binary) to
be the
correspondin
g DOx input
signal. For
example:
P06.50=42(B
CD)=101010
(Binary), it
means DO2,
DO4 and
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DO6 output
ON.
P06.51 DO active level 0~1 Set the anytime | Immediatel RW
0-active low output level y
1- active high logic of the
hardware
DO1
terminal
when the DO
function
selected by
DOL is valid.
P06.52 DO2 active level 0~1 - anytime | Immediatel RW
0-active low y
1- active high
P06.53 DO3 active level 0~1 - anytime | Immediatel RW
0-active low y
1- active high

DI specific function INFn.xx configuration is shown in the following table, and its effective

status can be monitored through P06.13.

DI function : .
number DI function effective rules

0 none -

1 Enable Valid when the valid state is high

2 reset the drive Effective state changes from low to high
3 Torque AB selector switch Valid when the valid state is high

4 Torque reverse switch Valid when the valid state is high

5 Forward torque limit selection Valid when the valid state is high

6 Reverse torque limit selection Valid when the valid state is high

7 Positive speed limit selection Valid when the valid state is high

8 Reverse speed limit selection Valid when the valid state is high

9 forward jog Valid when the valid state is high

10 reverse jog Valid when the valid state is high

11 Reverse speed reference Valid when the valid state is high

12 Main speed AB selection Valid when the valid state is high

13 speed stop input Valid when the valid state is high

14 Download ARM Program Reset Effective state changes from low to high
15 Clear the encoder position counter Effective state changes from low to high
16 Zero position fixed in speed mode Valid when the valid state is high

17 Multi-speed speed selection switch 0 Valid when the valid state is high
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18 Multi-speed speed selection switch 1 Valid when the valid state is high
19 Multi-speed speed selection switch 2 Valid when the valid state is high
20 Multi-speed speed selection switch 3 Valid when the valid state is high
21 Position command prohibition Valid when the valid state is high
22 Position command reverse Valid when the valid state is high
23 Prohibition of pulse command Valid when the valid state is high
24 Electronic gear ratio selector switch 1 Valid when the valid state is high
25 Position error clear Depends on P03.21
26 Position mode origin return command Effective state changes from low to high
The rising edge of the valid state triggers the
start of the multi-segment position,
27 Multi-segment position trigger signal
Falling edge of valid state triggers stop|
multi-segment position
28 Multi-stage position position selector switch 0 Valid when the valid state is high
29 Multi-stage position position selector switch 1 Valid when the valid state is high
30 Multi-stage position position selector switch 2 Valid when the valid state is high
31 Multi-stage position position selector switch 3 Valid when the valid state is high
32 Position direction in multi-segment position mode Valid when the valid state is high
34 Return to the origin signal input Depends on homing mode
XY pulse tracking and multi-segment position Valid when the valid state is high
35 switching in position mode
36 Control mode toggle switch 0 Valid when the valid state is high
37 Control mode toggle switch 1 Valid when the valid state is high
Enable detection trigger interrupt fixed length signal Valid when the valid state is high
38 INFn.40
39 cancel the fixed length Valid when the valid state is high
40 Trigger interrupts  fixed-length input signal Effective state changes from low to high
The first set of the second set of gain selector Valid when the valid state is high
41 switches
42 reset fault Valid when the valid state is high
43 Position Mode Positive Limit Switch Valid when the valid state is high
44 Position Mode Reverse Limit Switch Valid when the valid state is high
Open and closed loop switching in full closed loop Valid when the valid state is high
45 mode
46 FPGA download program reset Effective state changes from low to high
47 Tension compensation direction Valid when the valid state is high
48 Tension Tracking Direction Valid when the valid state is high
49 Forced to limit at maximum compensation speed Valid when the valid state is high
50 Prohibit roll diameter calculation Valid when the valid state is high
51 Change roll Valid when the valid state is high
52 Initial roll diameter switch Valid when the valid state is high
53 Clear feed length Valid when the valid state is high
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54 Force fast tightening Valid when the valid state is high
Tension compensation is prohibited in closed-loop Valid when the valid state is high
55 speed mode
56 Electronic gear ratio selector switch 2 Valid when the valid state is high
57 Motor overheating Valid when the valid state is high
58 Emergency stop input Valid when the valid state is high
59 Internal flip-flop reset Effective state changes from low to high
60 Internal trigger set Effective state changes from low to high
61 Internal counter counts pulses Effective state changes from low to high
62 Internal counter cleared Valid when the valid state is high
63 Speed mode UPDOWN mode UP signal Valid when the valid state is high
64 Speed mode UPDOWN mode DOWN signal Valid when the valid state is high
65 Speed mode UPDOWN mode hold signal Valid when the valid state is high
Back to the previous phase (Tension Type: Velocity Valid when the valid state is high
66 Superposition Enabled)
67 Correct the zero drift of all Al Valid when the valid state is high to low

Go to the specified phase (tension type: closed-loop Valid when the valid state is high

68 speed/torque mode switching)

Positive jog fixed position (tension type: motor Effective state changes from low to high
69 rotation direction in closed-loop speed mode)

Reverse jog fixed position (tension type: motor Effective state changes from low to high
70 rotation direction in closed-loop torque mode)
71 Rewinding and unwinding control Valid when the valid state is high
72 Trigger correction current sensor Effective state changes from low to high
73 Trigger learning phase Effective state changes from low to high
74 Trigger back to absolute zero Effective state changes from low to high
75 Activate STO Valid when the valid state is high

The specific functions of DO OUTFn.xx are shown in the following table.

DO function

number DO function
0 none
1 Drive is enabled
2 Speed arrives
3 slowing down
4 speeding up
5 zero speed
6 overspeed
7 forward rotation
8 Reverse rotation
9 fault output
10 In the forward speed limit in the torque mode
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11 Negative speed limit in torque mode

12 Speed limit in torque mode

13 Positioning completion output

14 Positioning close to the output

15 return home completed output

16 Position error too large output

17 Interrupt fixed length output

18 Software limit output

19 feeding output

20 feed output

21 Roll diameter calculation is valid

22 The roll diameter reaches the output

23 length arrives at output

24 Holding brake output

25 Input command is valid

26 Often OFF

27 Always ON

28 Torque limit output

29 Torque arrival

30 Internal trigger state

31 Internal counter count arrives

32 Consistent speed

33 Pulse position command is zero output

34 Roll diameter reaches 2 outputs

35 Speed command is 0 output
The speed command is zero and the speed feedback is 0

36 output

37 Servo ready for output

6.2 Virtual DI/DO function

The servo drive has 16 general virtual DIs (VDIs), and each virtual DI has two types of
level, including writing 1 is always valid and rising edge valid. The function of each virtual
DI (P12.01 to P12.16) can be configured individually. Simulate the level of VDI by writing a
value to the virtual DI input register (P12.20).

The servo driver has 16 general-purpose virtual DOs (VDOs), and each virtual DO has
two level types, one is to output 1 when it is valid, and the other is to output 0 when it is valid.
The function of each virtual DO (P12.41-P12.56) can be configured individually. The output
level of DO can be displayed in P12.60.

The servo drive also has 2 sets of dedicated input and output: VDI20 and VDO20,

181



VECTOR

VC330 series servo driver instruction manual

VDI21 and VDO21. The two VDI/VDOs are directly connected internally.

Related parameters are as follows.

read
Parameter Parameter Set ) ; Set Effective and
No. Description range units | - Function method way Pefaults write
method
P12.01 VDII function 0~99 - Set the DI anytime | Immediate 0 RW
configuration function ly
register correspondin
g to VDI1
(virtual input
terminal 1).
The specific
functions of
the VDI port
are the same
as those of
the physical
DI port.
P12.02 VDI2 function 0~99 - - anytime | Immediate 0 RwW
configuration ly
register
P12.03 VDI3 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.04 VDI4 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.05 VDI5 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.06 VDI6 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.07 VDI7 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.08 VDI8 function 0~99 - - anytime | Immediate 0 RW
configuration ly
register
P12.09 VDI9 function 0~99 - - anytime | Immediate 0 RW
configuration ly
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register
P12.10 | VDII10 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.11 VDIl function 0~99 - anytime | Immediate RW
configuration ly
register
P12.12 VDI12 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.13 VDI13 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.14 VDI14 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.15 VDI15 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.16 VDI16 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.17 VDI20 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.18 VDI21 function 0~99 - anytime | Immediate RW
configuration ly
register
P12.19 | Monitoring  values - Read the - - RO
of virtual DI20 and virtual value
virtual DI2 of VDI20
and VDI21
terminals.
P12.20 Virtual DI1-Virtual | 0~65535 Set the input | anytime | Immediate RW
DI16 input value value of ly
setting register VDII-16.
P12.21 VDI1 level type 0~1 The setting | anytime | Immediate RW
0-Write 1 is always makes the DI ly
valid function
1- rising edge is selected by
valid VDII valid,
and the input
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level logic of
the VDI1
terminal.

P12.22 VDI2 level type 0~1 - - anytime | Immediate RW
0-Write 1 is always ly
valid
1- rising edge is
valid

P12.23 VDI3 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.24 VDI4 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.25 VDIS level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.26 VDIG6 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.27 VDI7 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.28 | VDI level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.29 VDI level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.30 VDI10 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid

P12.31 VDI11 level type 0~1 - - anytime | Immediate RW
0- Write 1 is always ly
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valid
1- Rising edge valid
P12.32 VDII12 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.33 VDI13 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.34 | VDII14 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.35 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.36 VDI16 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.37 VDI20 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.38 | VDI21 level type 0~1 - anytime | Immediate RW
0- Write 1 is always ly
valid
1- Rising edge valid
P12.41 VDOI configuration 0~99 Setthe DO | anytime | Immediate RW
register function ly
correspondin
g to VDOL.
The specific
functions of
VDO are the
same as the
functions of
entity DO.
P12.42 VDO?2 configuration 0~99 - anytime | Immediate RW
register ly
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P12.43 VDO3 configuration 0~99 - anytime | Immediate RW
register ly

P12.44 VDO4 configuration 0~99 - anytime | Immediate RW
register ly

P12.45 VDOS configuration 0~99 - anytime | Immediate RW
register ly

P12.46 | VDOG6 configuration 0~99 - anytime | Immediate RW
register ly

P12.47 | VDO7 configuration 0~99 - anytime | Immediate RW
register ly

P12.48 | VDOS configuration 0~99 - anytime | Immediate RW
register ly

P12.49 | VDOO9 configuration 0~99 - anytime | Immediate RW
register ly

P12.50 VDO10 0~99 - anytime | Immediate RW
configuration ly
register

P12.51 VDOl11 0~99 - anytime | Immediate RW
configuration ly
register

P12.52 VDO12 0~99 - anytime | Immediate RW
configuration ly
register

P12.53 VDOI13 0~99 - anytime | Immediate RW
configuration ly
register

P12.54 VDO14 0~99 - anytime | Immediate RW
configuration ly
register

P12.55 VDO15 0~99 - anytime | Immediate RW
configuration ly
register

P12.56 VDO16 0~99 - anytime | Immediate RW
configuration ly
register

P12.57 vVDO20 0~99 - anytime | Immediate RW
configuration ly
register

P12.58 VDO21 0~99 - anytime | Immediate RW
configuration ly
register

P12.59 Output level of - Read the - - RO
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virtual virtual level
D020 D021 of the
VDO20 and
VDO21
terminals.
P12.60 Virtual DO1-DO16 - - Read the - - RO
output level virtual level
of the VDOL1
- VDO16
terminals.
P12.61 Active level of 0~1 - When the anytime | Immediate RW
virtual DO function ly
DO1 selected by
0-Output 1 when VDOI is
valid valid, the
[-Output 0 when output level
valid logic of the
VDO1
terminal is
set.
P12.62 Active level of 0~1 - - anytime | Immediate RW
virtual ly
DO2
0-Output 1 when
valid
1-Output 0 when
valid
P12.63 Active level of 0~1 - - anytime | Immediate RW
virtual ly
DO3
0-Output 1 when
valid
1-Output 0 when
valid
P12.64 Active level of 0~1 - - anytime | Immediate RW
virtual ly
DO4
0-Output 1 when
valid
1-Output 0 when
valid
P12.65 Active  level of 0~1 - - anytime | Immediate RW
virtual ly
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DOS5
0-Output 1 when
valid
[-Output 0 when

valid

P12.66 Active  level of 0~1 - - anytime | Immediate 0 RW
virtual ly
DO6
0-Output 1 when
valid
1-Output 0 when

valid

P12.67 Active  level of 0~1 - - anytime | Immediate 0 RW
virtual ly
DO7
0-Output 1 when
valid
[-Output 0 when

valid

P12.68 Active level of 0~1 - - anytime | Immediate 0
virtual ly
DOS
0-Output 1 when
valid
1-Output 0 when

valid

P12.69 Active level of 0~1 - - anytime | Immediate 0 RW
virtual ly
DO9
0-Output 1 when
valid
1-Output 0 when

valid

P12.70 Active  level of 0~1 - - anytime | Immediate 0 RW
virtual ly
DO10

0-Output 1 when
valid

1-Output 0 when

valid

P12.71 Active  level of 0~1 - - anytime | Immediate 0 RW
virtual ly
DOI11
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0-Output
valid
1-Output

valid

1

0

when

when

P12.72

Active
virtual
DO12
0-Output
valid
1-Output

valid

level

1

0

of

when

when

- - anytime | Immediate 0 RW
ly

P12.73

Active
virtual
DO13
0-Output
valid
1-Output

valid

level

1

0

of

when

when

- - anytime | Immediate 0 RW
ly

P12.74

Active
virtual
DO14
0-Output
valid
1-Output

valid

level

1

0

of

when

when

- - anytime | Immediate 0 RW
ly

P12.75

Active
virtual
DO15
0-Output
valid
1-Output

valid

level

1

0

of

when

when

- - anytime | Immediate 0 RW

ly

P12.76

Active
virtual
DO16
0-Output
valid
1-Output

valid

level

1

0

of

when

when

- - anytime | Immediate 0 RW
ly

P12.77

Active
virtual
D020
0-Output

level

1

of

when

- - anytime | Immediate 0 RW
ly
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valid
[-Output 0 when

valid

P12.78 Active  level of 0~1 - - anytime | Immediate 0
virtual ly
DO21

0-Output 1 when
valid

1-Output 0 when

valid
P12.79 Whether the virtual 0~1 - Set whether | anytime | Immediate 1
DI1-DI16 input the ly
value register VDI1-VDII
P12.20 is cleared 6 input value
when powered on register
0 - no zero P12.20 is
1- clear cleared after

power-on.

6.3 Analog input Al function
6.3.1 Analog input Al

VC330 servo driver has 2 Al terminals, the input range of AI1-AlI2 is =10V input.
Analog input circuit:

Speed command
input voltage
range: -10V~+10V

Low pass filter

— A/D

Externaltorque
limit input voltage
range: -10V~+10V

Operation method and steps:
Take AIl as an example to explain the analog voltage setting speed command method.
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P02.01=1 set the current work
as speed control mode

Y
P04.01=0 Speed 1s derived from
the main speed A
P04 02=1 Main speed A is from
All

A 4

P06.67 filtering

Y
P06.68 set zero drift
P06.64 setting offset

Y

P06.65 set dead zone

Y

P06.66 set AIl magnification

Noun explanation:

Zero drift: refers to the value of the servo drive sampled voltage value relative to GND
when the analog channel input voltage is zero.

Offset: Refers to the input voltage value of the analog channel when the sampling
voltage is zero after zero drift correction.

Dead zone: refers to the input voltage range of the analog channel when the sampling
voltage is zero.
The unprocessed analog channel output voltage is shown in Figure yl. After being processed
internally by the servo driver, the speed command y®6 is finally obtained.

Servo drive
ports
Analog
channel Internal processing of servo drive
Analog channel ALl ’ Voil:;’;et y1 v2 v3 v4 dead V5 Calculate v6
input voltage AT filter % zero drift —» offset |~ ea - speed | Loy
X AIZ—™ zone command
GND—>
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Analog channel input voltage at 0V

P N
Y(mV) ’
Sampling | 0000 tereeerreesenes Zero drift corrected voltage
valiage —=mme-=e (ffset voltage
Dead zone setting voltage
" y3 y4 /Y5
400

il ) - .-I‘- s .
Zero drift ' y
e ————

.7 14000 14800
/ | I Analog channel input
I‘ 800.' Voltage X (mV)

d zone dead zone

Servo driver Al processing corresponding sampling voltage example

@ Filtering:

The servo driver provides analog channel filtering. By setting the filter time constants
P06.67, P06.72, and P06.77, it can prevent the motor command fluctuation caused by the
unstable analog input voltage, and can also reduce the motor fault caused by the interference
signal. The filtering function has no elimination or suppression of zero drift and dead zone.

@ Zero drift correction

When the actual input voltage is corrected to 0V, the voltage P06.61 collected by the
analog channel AIl deviates from the value of OV.

In the figure, the output voltage of the analog channel without the internal processing of
the driver is shown as y1. Taking the filtering time constant P06.67= 0.00ms as an example,
the sampling voltage y2 after filtering is consistent with y1.

It can be seen that when the actual input voltage x=0, the collected voltage
P06.61=y1=400mV, this 400mV is called zero drift.

After zero drift correction, the sampling voltage is shown as y3. y3=y1-400.0

@ Offset Correction:

When the sampling voltage is set to 0, the corresponding actual input voltage value.

As shown in the figure, when the preset sampling voltage y4=0, the corresponding actual
input voltage x=4000mV, this 4000mYV is called offset. Set P06.64=4000.

@ Dead zone settings:

Limits the valid input voltage range when the sampling voltage of the driver is not 0.

After the offset setting is completed, when the input voltage x is within 3200mV and
4800mV, the sampling voltage value is 0, and this 800mV is called the dead zone. Set
P06.65=800.0, after setting the dead zone, the sampling voltage is shown as y5.

~ [0,3200< x <4800
7571 5,,4800 < x < 1000001 — 10000 < x < 3200

192



VECTOR VC330 series servo driver instruction manual

@ Calculate the percentage of analog commands
After the zero drift, offset and dead zone settings are completed, divide by 10000mV, and
then multiply by the magnification percentage to obtain the final analog command percentage.
=25 (P06.66)%
Ys = Toogp < (706:60)%
@® Calculate speed command y6 or torque command

Speed command (rpm) = Rated speed (rpm) x Analog command percentage
Torque command percentage= Analog command percentage

For example, when there is no offset, it is shown on the left of the following figure, and
with an offset, it is shown on the right of the following figure. After completing the correct
settings, you can view the AIl sampling voltage value and the speed command value
corresponding to the analog input in real time through the oscilloscope channel.

No offset speed command curve
«-.... Offset speed command curve
Speed ™ Speed# Speed

(no offset (after offset)

+10V correspondinp
speed value

V_Ref

+10V correspondinp
speed value

V_Ref

-10V

I
1 I = |
dead zone Al "‘10\P +10\P
Voltage 4_"‘ 4 dea Voltage
{e—————pz0NeE
Bias

-10V corresponding
speed value

Schematic diagram of No offset Al1

-10V corresponding
speed value

Schematic diagram of Al1 after offset

The relationship between the final speed command value percentage y6 and the input voltage
X:

0,B-C<X<B+C
y6=1(x-B)

10000 x(P06.660rP06.6701P06.77)%,B + C < X <£10000,0r —10000<x<B-C

Among them: B: bias; C: dead zone.
To sum up, assuming that the AIl filter time constant is 0, the AIl analog command
calculation process is as follows:
(1) Eliminate zero drift and offset

bl = (Allinput voltage value P06.61)- (Al zero drift P06.68) - (Allbias P06.64)

(2) join dead zone
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0, |b1| < dead zone P06.65

bz= {bl, |b1]| > dead zone P06.65

(3) Calculate the percentage of analog instructions

Allanalog command percentageP06.91
b2

~ 10000
(4) Calculate the speed command or torque command

(5)
Speed command (rpm) = Allanalog command percentage P06.91x Rated speed P00.02

x (All magnification P06.66)%

Torque command% = All analog command percentageP06.91

The Al correction method is as follows: write 1 to P06.79 to trigger All zero drift
correction; write 2 to P06.79 to trigger AI2 zero drift correction; write 4 to P06.79 to trigger
All and AI2 zero drift correction. Or trigger INFn67 through DI, and perform zero drift
correction on All and AI2 at the same time.

Al related parameters are as follows.

: read and
Parameter o Set . . Set Effective )
Parameter Description units Function Defaults write
No. range method way

method

P06.61 All input voltage - mV Display All - - - RO

input voltage

P06.62 | AI2 input voltage - mV -- - - - RO

P06.64 | All bias -10000~10 | mV | Settheactual | anytime | Immediately 0 RW
000 input voltage
of AIl when
the driver
sampling
voltage value
after zero
drift
correction is

0.

P06.65 All dead zone 0~5000 mV Set the All anytime | Immediately 0 RW
input voltage
range when
the sampling
voltage value
of the driver

is 0.

P06.66 All magnification 0~1000.0 % Set the Al anytime | Immediately | 100.0 RW

magnification
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P06.67 | All low pass filter 0~32767 ms Set the filter | anytime | Immediately 2 RW
time constant time constant
of the
software for
All input
voltage
signal.
P06.68 | All zero drift -32767~32 | mV Zero drift: anytime | Immediately 0 RW
767 When the
input voltage
of the analog
channel is 0,
the sampling
voltage value
of the servo
driver is
relative to the
value of
GND.
P06.69 AI2 bias -10000~10 | mV - anytime | Immediately 0 RW
000
P06.70 AI2 dead zone 0~5000 mV - anytime | Immediately 0 RW
P06.71 AI2 magnification 0~1000.0 % - anytime | Immediately | 100.0 RW
P06.72 Al2 low pass filter 0~32767 ms - anytime | Immediately 2 RW
time constant
P06.73 AI2 zero drift -10000~10 | mV - anytime | Immediately 0 RW
000
P06.79 Automatic zero 0-7 - anytime | Immediately 0 RW

drift correction
Write 1 trigger to
correct All zero
drift;

Write 2 trigger
correction A2
zero drift;

Write 3 trigger
correction AI3
zero drift;

Write 4 trigger
correction AI1-Al3
zero drift;

Write 5 trigger
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correction current
Sensor;

Write 6 to clear
the current

sensor zero drift

value;

P06.91 All analog command | -3276.7~3 % display - - -
percentage 276.7

P06.92 | AI2 analog command | -3276.7~3 % display - - -
percentage 276.7

Related input function bits.

Function : .
) Bit description
bits
INFn.67 Valid to invalid transition, trigger correction of Al1, AI2 zero drift
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Chapter 7 Auxiliary Functions

7.1  Fault protection

7.1.1 Fault Downtime

The failure of the servo drive is divided into three categories.

Class I is a serious fault. Once such a fault is reported, the motor power must be cut off
immediately and the motor is free to stop. The fault code range for class I is Er.100-Er.199.

Class II is a general fault. When reporting such a fault, customize can report the running
action of the motor after the fault according to parameter P02.10. The fault code range for a
Type II fault is Er.200-Er.599.

Class III is not a serious fault. When reporting such a fault, customize can report the
running action of the motor after the fault according to parameter P02.11. The fault code
range for Class III faults is Er.600-Er.999.

When the hardware/software travel limit occurs, the servo over travel fault stop mode can
be set separately by P02.12.

There are five types of downtime. The first type is free stop; the second type is rapid
deceleration stop, the drive is disconnected after stop, the motor is powered off; the third is
slow deceleration stop, disconnected after parking is enabled, the motor is powered off; the
fourth is Quickly decelerate to stop, keep enabling after parking, users need to disconnect
the enable signal to disable; the fifth is slow deceleration stop, keep enabled after parking,
users need to disconnect the enable signal to disable. Free parking means that the drive is
broken and the motor is free to stop by frictional resistance. Deceleration stop means that
the servo drive drives the motor to decelerate. In this process, the motor is kept energized.
The deceleration time for rapid deceleration stop is set by P02.16. The deceleration time for
slow deceleration stop is set by P02.17. The deceleration time refers to the time from the
rated speed to the zero speed. The actual deceleration time is determined by the speed at
the time of the fault and the set deceleration time.

.. S failure speed
Actualdeceleration time = set deceleration time x “ature speed
Ratedspeed
Related parameters are as follows.
. read and
Parameter . Set ; . Set Effective .
Parameter Description units Function Defaults write
No. range method way
method
P02.10 Servo type 2 failure 0~5 - Set the anytime | Immediately 0 RW

stop mode selection
0-break enable free

parking

deceleration
method of the

servo motor
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1-Fast deceleration
and stop after the
parking is enabled
2-Slow deceleration
stop and enable
3-Fast deceleration
stop and keep enabled
4-Slow deceleration
stop and keep enabled
5-Braking according
to the current set by
P02.18

from rotation
to stop and
the motor
state after

stop when the

servo class 11

fault occurs.

P02.11 Servo three types of 0~5 Set the anytime | Immediately RW
failure mode selection deceleration
0- break enable free method of the
parking servo motor
1- Fast deceleration from rotation
and stop after the to stop and
parking is enabled the motor
2- Slow deceleration state after the
stop and enable stop when the
3-Fast deceleration servo has a
stop and keep enabled type 111 fault.
4-Slow deceleration
stop and keep enabled
5-Braking according
to the current set by
P02.18
P02.12 Over travel stop mode 0~5 Set the anytime | Immediately RW
selection deceleration
0- break enable free method of the
parking servo motor

1- Fast deceleration
and stop after the
parking is enabled

2- Slow deceleration
stop and enable

3- Fast deceleration
stop and keep enabled
4- Slow deceleration
stop and keep enabled
5-Braking according

to the current set by

from rotation
to stop and
the motor
state after
stop when
over travel

occurs during
the servo

motor

running.
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P02.18

P02.16 | Fast stop time

0~65535 ms Set the anytime | Immediately 500
deceleration
time when the
servo is
stopped
quickly.

RW

P02.17 | Slow parking time 0~65535 ms Set the anytime | Immediately | 1000

deceleration
time when the

servo slowly

stops.

RW

7.1.2 All faults

Servo supports the following failures.

fault code Fault description

Er.100 Software overcurrent, when the current percentage P09.31 detected by the software is greater
than the value set by P10.01, a software overcurrent fault will be reported, and the fault can be
shielded by BIT1 of P10.33.

Er.101 hardware overcurrent

Er.102 Overvoltage,
For 220V driver, when the bus voltage P01.08 is greater than 420V, it will report overvoltage.
For 380V driver, when the bus voltage P01.08 is greater than 750V, it will report overvoltage.

Er.103 Undervoltage, when the bus voltage P01.08 is less than the rated voltage P01.07*1.414*0.7, it
will report undervoltage.

Er.104 or Er.004 | The current sensor is faulty. When the power is turned on for the first time, before the relay is

closed, the detected current is not 0, and this fault is reported.

Er.105 or Er.005

If the encoder fails and the encoder is not connected, the fault is reported.

Er.106 or Er.006 | The EEPROM verify fault, and the fault is reported when the value written to the EEPROM
and the value of the read EEPROM are inconsistent.
Er.107 Phase sampling fault, when the phase obtained through the HALL switch and the phase

obtained through the encoder are too different, this fault is reported.

Er.108 or Er.008

When the FPGA and ARM communication are faulty, the fault is reported when the values

written and read by the ARM are inconsistent.

Er.109 If the current changes greatly, the fault will be reported when the difference between the two
sampled currents is 50%.

Er.110 Magnetic encoder failure

Er.111 Current phase sequence learning failure

Er.112 The output is out of phase.

Er.113 Did not scan to Z point during self-learning
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Er.114 Z point offset not found
Er.115 Hall code value learning error
Er.116 Great change in rotational speed
Er.117 The drive is overheated, when it is detected that the drive temperature P01.10 is greater than
the drive overheating threshold P10.06, the drive over temperature fault will be reported.
Er.118 When powered on, the wire-saving encoder does not feedback hall value
Er.119 Motor encoder type does not match
Er.120 Software is not authorized
Er.121 Phase loss at RST input

Er.122 or Er.022

Use timeout

Er.130 STO (INFn75) alarm input signal is valid
Er.131 There is speed when the provincial encoder starts
Er.132 ARM does not match FPGA

Er.133 or Er.033

The Profinet protocol chip cannot communicate with the ARM motor control chip

Er.200 When returns to home, the home signal INFn.34 is not assigned.

Er.201 INFn.xx repeated allocation, one input function bit is assigned to two or more DI

Er.202 Overspeed, when the speed percentage (actual speed/rated speed) exceeds P10.05, it will report
overspeed.

Er.203 The position error is too large. When the position error P03.17 is greater than P03.19 and
P03.19 is not equal to 0, the fault is reported. Note that it is easy to report this fault if the
position is set to a large filter time.

Er.204 Unassigned interrupt fixed length trigger signal INFn.40

Er.205 No return to home before absolute point motion

Er.206 Motor overload

Er.207 Software limit, after enabling the software limit P03.73, when the encoder position value is less
than the lower limit of the software limit or greater than the upper limit of the software limit,
this fault will be reported.

Er.208 hardware limit

Er.209 Curve planning failed

Er.210 Excessive tension

Er.211 Breakage failure

Er.212 XY pulse type selection error in tension control mode

Er.213 Fully closed loop position error is too large

Er214 Prohibit positive (reverse) turn

Er.216 Z point signal is unstable

Er.217 RPDO receive timeout

Er.218 Reserved

Er.219 Motor stall

Er.220 Braking resistor overload

Er.221 The forward stroke switch input function bit INFn.43 is not assigned to the entity DI

Er.222 The reverse stroke switch input function bit INFn.44 is not assigned to entity DI

Er.223 Search home error

200




VECTOR VC330 series servo driver instruction manual

Er.224 CAN bus state switching error, switching CiA402 state machine when the bus is in
non-Operation state

Er.225 Unsupported CANopen control mode

Er.226 Absolute value mode lap overflow

Er.227 The battery of the absolute encoder is faulty. (After the battery is powered off, the fault will be
reported when the power is turned on for the first time, prompting the customer that the
encoder has been powered off. Connect the battery, and the fault will be automatically
eliminated after reset.)

Er.228 Inertia learning failed, need to reset P07.03 and P07.04

Er.229 When learning fully closed loop parameters, the position value detected by the second encoder
is too small

Er.230 reserve

Er.231 Bus error

Er.232 Second encoder battery failure

Er.234 continuous vibration

Er.237 car breakdown

Er.238 Linear motor phase finding failed

Er.239 Linear motor phase finding failed, stuck in forward direction

Er.240 Linear motor phase finding failed, stuck in reverse direction

Er.241 Over-travel error during self-learning

Er.242 Encoder learning error, encoder interference or wrong magnetic pole setting

Er.243 Linear motor phase finding failure (disconnection)

Er.244 Linear motor phase finding failure (large position error)

Er.245 Linear motor phase finding failure (current pulse width is too small)

Er.600 Motor overheating

Er.601 DI function code is not assigned

Er.602 Al zero drift is too large, when Alx zero drift P06.68/P06.73/P06.78 is greater than the
threshold value P10.10, it will report zero drift too large fault.

Er.603 The zero return time out, when the zero return time is greater than P10.08, this fault will be
reported.

Er.604 When the absolute encoder is self-learning, the rotation direction of the motor is wrong, and the
UVW wiring needs to be replaced

Er.605 The battery voltage of the absolute encoder is too low, you need to replace the new battery
when the drive is powered on

Er.606 The battery voltage of the second encoder is too low, and it needs to be replaced with a new
battery when the driver is powered on.

Er.607 Inertia learning failed, need to increase P07.33 and then learn

Er.608 U disk read and write failed

Er.609 Drive parameters not found during factory reset

Er.610 Motor parameters not found when restoring to factory defaults

Er.611 EEPROM verification error when restoring to factory defaults

Er.612 Self-learning current loop error
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Er.613 Phase finding not yet completed

Er.701 EtherCAT bus error

Er.702 EtherCAT bus dropped

Er.703 After the back clearance compensation is increased, two steps are required before returning to
zero to eliminate the back clearance

Related parameters are as follows.

Parameter
No.

Set ; read and
_ Set ; ; Effective )
Parameter Description units Function metho Defaults write
range way
d method

P09.31

Torque current - % Displays the - - - RO
feedback torque current
feedback

value.

P10.01

Software Overcurrent 0~800 % When the anytime | Reset takes 400.0 RW
Threshold detected effect
current
percentage
P09.31 is
greater than
this value, a
software
overcurrent
fault will be

reported.

P10.02

Overload value 0~3276.7 % Set the anytime | Immediately | 100.0 RW
overload
protection
point,
generally set
as motor rated
current/drive
rated

current*100%

P10.03

Lock-rotor protection | 0~300.0 % When set to 0, | anytime | Immediately | 100.0 RW
current threshold no stall %
protection is
performed;
when the
motor is at

zero speed, the

driver current
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P09.31 is
greater than
the stall
protection
current
threshold, and
when the
duration
exceeds the
stall protection
time threshold
P10.04, a stall
fault is

reported.

P10.04

Lock-rotor protection
time threshold

0~65535

ms

anytime

Immediately

800

RW

P10.05

Over speed

percentage

0~3276.7

%

When the
percentage of
the actual
speed/rated
speed is
greater than
the overspeed
percentage, an
overspeed
fault will be

reported.

anytime

Immediately

150.0

RW

P10.06

Drive Overheat

Threshold

0~3276.7

When the
drive
temperature
P0O1.10 is
greater than
this value, the
drive
overheating
fault will be

reported.

anytime

Immediately

80.0

RW

P10.08

Timeout time for

returning to  zero

position

0~32767

When the zero
return time
exceeds this
value, a zero

timeout fault is

reported.

anytime

Immediately

RW
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When set to 0,
the zero return
timeout
protection is

not performed.

P10.09 Power-off motor 0~1 - Set whether to | anytime | Immediately 0 RW
encoder position memorize the
memory function motor encoder
0-Power off does not position after
remember motor power off.
encoder position
1-Power-off memory
motor encoder
position
P10.10 Al zero drift threshold | 0~32767 mV | When the zero | anytime | Immediately 500 RW
drift of Alx is
greater than
this value, it
will report the
excessive zero
drift fault.
P10.11 Motor overload curve 0~5 - Select the anytime | Immediately 0 RW
selection motor
overload
curve. When 5
is selected, it
is a custom
overload curve
P10.12 Zero speed command | 0~3276.7 % Torque limit | anytime | Immediately 0 RW
automatically reduces value that is
torque limit value automatically
reduced when
zero-speed
command is
received
P10.13 Custom 1.1 times | 0~3276.7 S Custom 1.1 Immediately 0 RW
overload curve time times overload
curve time
P10.14 Custom 1.5 times | 0~3276.7 S Custom 1.5 | anytime | Immediately 0 RW
overload curve time times overload
curve time
P10.15 Custom 2.0 times | 0~3276.7 S Custom 2.0 | anytime | Immediately 0 RW
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overload curve time

times overload

curve time
P10.16 Custom 2.5 times | 0~3276.7 S Custom 2.5 anytime | Immediately RW
overload curve time times overload
curve time
P10.17 Custom 3.0 times | 0~3276.7 S Custom 3.0 anytime | Immediately RW
overload curve time times overload
curve time
P10.18 Speed detection | 0~32767 - When setto | anytime | Immediately RW
threshold non-zero, the
speeding
protection is
enabled. The
smaller the
value, the
more sensitive
P10.20 Current fault code - - Display fault - - RO
code
P10.21 Selected last X 1~5 - Used to anytime | Immediately RW
failures choose to
check the last
5 faults of the
servo drive,
this function
code is used to
set the number
of faults to be
checked:
P10.22 Fault code for - - Display - - RO
selected x faults
P10.23 The fault code of the - min Display - - RO
selected x faults
P10.24 Motor speed of the - rpm Display - - RO
selected x faults
P10.25 The rms value of the - A Display - - RO
motor current for the
selected x faults
P10.26 Instantaneous value of - A Display - - RO
V-phase motor current
for selected x faults
P10.27 Instantaneous value of - A Display - - RO
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W-phase

current for selected x

motor

faults

P10.28

bus voltage of

selected x faults

Display

RO

P10.29

Drive temperature for

selected x faults

Display

RO

P10.30

Entity DI

selected x failures

state of

Display

RO

P10.31

Entity DO status for

selected x failures

RO

P10.32

Hardware fault
cumulative count

value

Display

RO

P10.33

Fault shielding

0~65535

BITO Shield
Overload
BIT1 Shield
Software
Overcurrent
BIT2
Shield Phase
Fault
BIT3 Shield
Current
Change Large
BIT4 Shield
Hardware
Overcurrent
BITS Shield
Speed Change
Large BIT6
Shield Z Point
Unstable BIT7
Shield SYNC
Loss
BIT8 Shield
Current Sensor
Fault BIT9
Shield

Under voltage

anytime

Immediately

12

RW
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BIT10 Shield
Encoder

malfunction

P10.34

Hardware failure time
threshold

0~65535

20ns

Set the
threshold for
the number of
hardware
failures. When
the duration of
a single
hardware
failure exceeds
this value,
Er.101 will be

reported.

anytime

Immediately

150

RW

P10.35

Fault minimum

duration before
responding to reset

fault

0~32767

When
reporting
software
overcurrent,
hardware
overcurrent,
drive
overheating,
motor
overload,
locked rotor,
and braking
resistor
overload, you
must wait for
P10.35
seconds to

reset the fault

anytime

Immediately

60

RW

P10.44

Speed loop reference
at last valid fault

%

Display

RO

P10.45

loop
feedback at the last
valid fault

Velocity

%

Display

RO

P10.46

Torque reference at
the last valid fault

%

Display

RO

P10.47

Torque feedback at
the last valid fault

%

Display

RO
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P10.48

Filtered position error
at the last valid fault

Display

RO

P10.49

current record index

Display

RO

P10.50

The fault code of the
fault with index 0

Display

RO

P10.51

failure time for failure

with index 0

Display

RO

P10.52

Rotation speed of
fault with index 0

rpm

Display

RO

P10.53

The rms value of the
current for the fault

with index 0

Display

RO

P10.54

Instantaneous value of
the V-phase current
for the fault with

index 0

Display

RO

P10.55

Instantaneous value of
the W-phase current
for the fault with

index 0

Display

RO

P10.56

Capacitor voltage for
the fault with index 0

Display

RO

P10.57

The temperature of
the fault with index 0

Display

RO

P10.58

The DI status of the
fault with index O

Display

RO

P10.59

The DO status of the
fault with index O

Display

RO

P10.60

The fault code of the

fault with index 1

Display

RO

P10.61

failure time for failure

with index 1

Display

RO

P10.62

The speed of the fault

with index 1

Display

RO

P10.63

The rms value of the
current for the fault

with index 1

Display

RO

P10.64

Instantaneous value of
the V-phase current
for the fault with

Display

RO
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index 1

P10.65

Instantaneous value of
the W-phase current
for the fault with

index 1

Display

RO

P10.66

Capacitor voltage for
the fault with index 1

Display

RO

P10.67

The temperature of
the fault with index 1

Display

RO

P10.68

The DI status of the

fault with index 1

Display

RO

P10.69

DO status of fault

with index 1

Display

RO

P10.70

The fault code of the
fault with index 2

Display

RO

P10.71

Failure time of failure

with index 2

Display

RO

P10.72

Rotation speed of the
fault with index 2

Display

RO

P10.73

The rms value of the
current for the fault

with index 2

Display

RO

P10.74

Instantaneous value of
the V-phase current
for the fault with

index 2

Display

RO

P10.75

Instantaneous value of
W-phase current for
fault with index 2

Display

RO

P10.76

Capacitor voltage of
the fault with index 2

Display

RO

P10.77

The temperature of
the fault with index 2

Display

RO

P10.78

DI state of the fault

with index 2

Display

RO

P10.79

The DO status of the
fault with index 2

Display

RO

P10.80

The fault code for

Display

RO
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fault with index 3

P10.81

Failure time for

failure with index 3

Display

RO

P10.82

Rotational speed of
the fault with index 3

rpm

Display

RO

P10.83

The rms value of the
current of the fault

with index 3

Display

RO

P10.84

Instantaneous value of
the V-phase current
for the fault with

index 3

Display

RO

P10.85

Instantaneous value of
W-phase current for
fault with index 3

Display

RO

P10.86

Capacitor voltage of
the fault with index 3

Display

RO

P10.87

The temperature of
the fault with index 3

Display

RO

P10.88

DI status of the fault

with index 3

Display

RO

P10.89

The DO status of the
fault with index 3

Display

RO

P10.90

The fault code for the
fault with index 4

Display

RO

P10.91

Failure time for

failure with index 4

Display

RO

P10.92

Rotational speed of
the fault with index 4

Display

RO

P10.93

The rms value of the
current of the fault
with index 4

Display

RO

P10.94

Instantaneous value of
V-phase current for
fault index 4

Display

RO

P10.95

Instantaneous value of
W-phase current for
fault with index 4

Display

RO

P10.96

Capacitor voltage for
fault with index 4

Display

RO

P10.97

The temperature of
the fault with index 4

Display

RO
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P10.98 DI state of the fault - Display RO
with index 4
P10.99 The DO status of the - Display RO

fault with index 4
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7.1.3  Troubleshooting

(1) Er.100
Fault occurrence conditions:

software overcurrent

If the current percentage P09.31 detected by the software is greater than the overcurrent
threshold of P10.01, a software overcurrent fault will be reported, which can be shielded by
BIT1 of P10.33.

Fault reason

Fault confirmation

Troubleshooting

1.Motor UVW phase

sequence reversed or

Confirm the UVW
phase sequence and

whether the phase is

Adjust the UVW phase

sequence or replace the

small

P10.01 is too small

missing phase o motor
missing
o Check whether the
2.P10.01 setting is too
value of parameter Increase P10.01

3.Gain setting is too

large

Check P07.01 current
loop ratio, P07.02
current loop integral
gain,P07.03 speed loop
proportional gain,
P07.10 torque
feedforward coefficient,
whether these
parameters are set too

large

Reduce gain related parameters

4. The motor peak current

percentage setting is too large

Check whether P00.24
motor peak current
percentage is
inconsistent with the
actual peak current of

the motor

Reduce the percentage of

P00.24 motor peak current

5. Motor power is too small

Confirm according to

the actual load

Replace the motor with a

higher power

6. The motor output current
is greater than the motor peak

current

Check whether the
torque limit value of the
drive (the default limit
source P05.13) is
greater than the motor

peak current

Decrease the torque limit value
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(2) Er.101
Fault occurrence conditions:

hardware overcurrent

The hardware detects that the driver output current reaches the peak threshold.

Fault reason

Fault confirmation

Troubleshooting

1. The initial phase of the

magnetic pole is incorrect

>

Check UVW Phase
Sequence

Whether the servo
motor is a non-standard

motor

Operate Fn005, re-learn the

encoder

2. Abnormal connection of

motor UVW power cable

Check whether the
driver end and motor
end of the UVW cable
are in poor contact and
the ports are aged.
Unplug the UVW motor
cable and check if the

wire is short-circuited.

Replace or correctly connect

the motor wire

3. Motor power is too small

Determined according
to actual load

conditions

Replace the motor with a

higher power

4. Motor damage

Unplug the motor wire
and measure the
resistance between the
UVW and the motor

with a multi meter

Unbalanced replacement motor

5. The braking resistance is

too small or short-circuited

Measure whether the
resistance across the

driver P, Rb' is positive

Replace the braking resistor

6. Drive failure

Unplug the motor cable,
then enable the servo
drive, but still report
this fault

Replace the drive

7. The

unreasonable

gain setting is

During the rotation of
the motor, if the motor
vibrates violently or
makes a sharp sound,
you can also observe
the curve of the current
loop through
VECObserve

Adjust gain

8. The acceleration/

VECObserve observes

Modify the acceleration given
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deceleration time is too short

whether the control

command is given too

by the control

increase the filter time of the

command,

violently control command, increase the
Check whether the acceleration and deceleration
parameter setting of time
acceleration and
deceleration time is too
small
»  Check if the motor
cable is too long Shorten the motor cable,

9. Connect the motor UVW

line to the capacities load

»  Check whether the
motor UVW is

connected to a capacitor

exclude the UVW terminal and

connect the capacitor

10.Excessive mechanical | »  Check if the mechanical )
Reduce mechanical clearance

clearance

(3) Er.102
Fault occurrence conditions:

clearance is too large

over pressure

When the busbar voltage detection value P01.08 is greater than the overvoltage threshold,
it will report overvoltage

For drives whose rated voltage P01.07 is less than 300V, the overvoltage threshold is
420V, and for drives whose rated voltage P01.07 is greater than 300V, the overvoltage
threshold is 750V.

Fault reason

Fault confirmation

Troubleshooting

1. The rated voltage of the

driver is incorrectly set

Check whether the
parameter setting of
P01.07 is correct

Modify the drive rated voltage
P01.07

2. The bus voltage calibration

coefficient is set incorrectly

Check whether the
parameter setting of
P01.09 is correct

Modify bus voltage calibration
coefficient P01.09 (adjustment
range 90%~110%)

3. The power supply of the
drive RST is unstable

Oscilloscope to check

RST power

Adjust the power supply or add

a power supply noise filter

4. The DC bus voltage is too

Use a multi-meter to

measure whether the

Adjust the bus
calibration coefficient P01.09

voltage

working properly

open circuit
Use a multi-meter to

measure whether the

high voltages at both ends of | (the adjustment range is
the driver P and N are 90%~110%) or adjust the
normal power supply
Check the braking
resistor for poor

5. The braking resistor is not contact, short circuit or | Correct wiring or replace

braking resistor
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resistances at both ends
of the driver P and Rb'
are normal
»  Check whether the
parameters of P02.20 P02.20 can be selected by users
. for enabling dynamic according to their needs,
6. The parameter setting of ] .
) i i braking, the resistance P02.21 should be set correctly,
the braking resistor is ) )
value of braking resistor | and P02.22 can be set up to 5
unreasonable . .
P02.21, and the power times the power of the braking
of braking resistor resistor
P02.22 are set correctly
7. The system is a large | » View the actual ) .
o o Properly adjust the deceleration
inertia  load, and the deceleration time t'
ime
deceleration time is too short
8. The gain setting is | » Check to see if the . .
. Adjust the gain
unreasonable motor oscillates
(4) Er.103 undervoltage

Fault occurrence conditions:

When the busbar voltage detection value P01.08 is less than the undervoltage threshold,
it will report undervoltage.

Undervoltage threshold = drive rated voltage P01.07*1.414*0.7

Fault reason Fault confirmation Troubleshooting
1. The RST power supply of | » Check whether the
the driver does not match the parameter setting of Modify the drive rated voltage
rated voltage P01.07 of the P01.07 is correct P01.07
driver.
2. The acceleration time is | » View the actual o
o Decrease acceleration time
too short acceleration time
»  Measuring grid voltage | Adjust the drive rated voltage
3. The grid voltage is too low P01.07 to be consistent with
the grid voltage
»  The drive reports this
4.0Other overloaded devices fault as soon as other .
. Adjust the RST power supply
start heavy-duty devices are
started
»  This fault is reported as .
S o Replace the drive
5.Charging circuit failure soon as the drive is
enabled
»  Check whether the P
6. Braking resistors P, Rb' are and Rb' terminals of the | Prevent short circuit of braking
short-circuited to ground driver are resistor P, Rb' to ground
short-circuited with the
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ground

Or remove the braking
resistor, whether to
report this fault, if not,
it means that the
braking resistor P and
Rb' are short-circuited

to ground

7. Excessive load

When using a
single-phase power
supply, the actual load

is too large

Use

derating

three-phase power or

8. The three-phase current of
the main power supply RST

is unbalanced

Measure the three-phase
current of the main
power supply RST,
Uuvw

Unbalanced, adjust the RST
three-phase power supply

9. The cross-sectional area of

the RST wire is too small

Check if the RST wire

meets the driver current

Replacing the RST power cord

with a larger cross-sectional

area
(5) Er.104  Current sensor failure
Fault occurrence conditions:
Current sensor failure
Fault reason Fault confirmation Troubleshooting
1. Current sensor failure > - Replace the drive
(6) Er.105  Encoder failure
Fault occurrence conditions:
The encoder has no signal or the signal is unstable
Fault reason Fault confirmation Troubleshooting
1. The encoder wire is in | » Check the encoder line .
Correct wiring
poor contact
2. The encoder wire 1is | » The multi-meter detects .
. . ) Replace the encoder wire
disconnected the signal line
) .| » Exclude and turn off
3.Subject to electromagnetic . L .
) other equipment that eliminate interference
interference .
may cause interference
(7) Er.106 EEPROM failure
Fault occurrence conditions:
EEPROM read data error
Fault reason Fault confirmation Troubleshooting
1. EEPROM read data error > - Replace the drive
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(8) Er.107  Phase sampling fault

Fault occurrence conditions:
Phase sampling fault, when the phase obtained through the HALL switch and the phase

obtained through the encoder are too different, this fault is reported.

Fault reason Fault confirmation Troubleshooting

> - Set BIT2 of fault shielding
parameter P10.33 to 1 to shield
this fault

1. Phase sampling failure

(9) Er.108 FPGA and ARM communication failure

Fault occurrence conditions:
This fault is reported when the values written by the ARM and read to the FPGA are

inconsistent.

Fault reason Fault confirmation Troubleshooting

1. When the value written by | » -

ARM and read to FPGA is Replace the drive

inconsistent
(10) Er.109 Large current change fault

Fault occurrence conditions:

When the two sampled currents differ by 50%, a fault is reported.

Fault reason Fault confirmation Troubleshooting
> - Set BIT3 of fault shielding
1. When the two sampled .
. parameter P10.33 to 1 to shield
currents differ by 50% .
this fault

(11) Er.111 Abnormal motor winding

Fault occurrence conditions:
When self-learning the winding direction of the motor, the current changes in the wrong

direction
Fault reason Fault confirmation Troubleshooting
1. The motor winding is | »  Check motor UVW Connect the UVW motor cable
abnormal wiring correctly

(12) Er.113 Encoder Z point not detected

Fault occurrence conditions:
When the encoder is self-learning, the Z point signal cannot be detected

Fault reason Fault confirmation Troubleshooting
1. The encoder wire is in | » Check encoder wire Correctly connect the encoder
poor contact wire

»  Connect the encoder
cable correctly, after

2. The encoder signal is .
self-learning three Replace the motor

abnormal . o .
times, it still reports this

fault
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(13) Er.114 Z point offset error
Fault occurrence conditions:
When the encoder is self-learning, it is detected that the Z point signal is larger than the

encoder resolution

Fault reason

Fault confirmation

Troubleshooting

1. The encoder signal is

abnormal

Connect the encoder
cable correctly, after
self-learning three
times, it still reports this
fault

Replace the motor

(14) Er.115 HALL encoded value error

Fault occurrence conditions:

When self-learning encoder, the HALL code value is both 0 or 1 at the same time

Fault reason Fault confirmation Troubleshooting
) | » After three times of
1. The encoder signal is ] ]
self-learning, this fault | Replace the motor
abnormal o
is still reported
(15) Er.117 overheating

Fault occurrence conditions:
When the drive temperature PO1.10 is greater than the overheating threshold P10.06, an

overheating fault will be reported.

Fault reason

Fault confirmation

Troubleshooting

1. The temperature of the | » Measuring drive surface . )
o Increase the drive cooling

drive is overheated temperature

2. The cooling fan does not | » Check the fan operation

Replace the cooling fan
work normally

. .| » Thermometer measures
3.The ambient temperature is .
the temperature of the reduce ambient temperature

too high .
site

4. The motor runs at low | » Monitor the actual load

frequency and high current Increase drive power

for a long time
(16) Er.118 The HALL encoder value of the wire-saving encoder is wrong when
the power is turned on
Fault occurrence conditions:
The HALL code value returned by the wire-saving encoder is wrong when powered on
Troubleshooting

Fault reason Fault confirmation
1. The signal of the | >

line-saving encoder s

The drive is powered on

again three times, but Replace the motor

abnormal still reports this fault

(17) Er.119 Encoder type mismatch
Fault occurrence conditions:
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The encoder type recognized by the FPGA is inconsistent with the encoder type set by the

driver.

Fault reason

Fault confirmation

Troubleshooting

1. Parameter setting error

Check whether P00.08
and the actual encoder

type are consistent.

Modify P00.08

2. The motor type is wrong

Check whether the
encoder type identified
in the FPGA version
(P01.02) is consistent
with the actual

connected encoder type.

Change motor type or change
FPGA program

(18) Er.200 The home switch for return to zero is not assigned

Fault occurrence conditions:

The homing mode needs to be connected to the origin switch, and there is no origin

switch assigned in the DI configuration.

with the origin switch input
signal INFn.34.

origin switch input
signal INFn.34

Fault reason Fault confirmation Troubleshooting
) »  Check if the DI is
1. The DI is not configured ) ) . .
configured with the DI configuration origin switch

input signal INFn.34

(19) Er.201 DI repeat assignment

Fault occurrence conditions:

The same INFn function is assigned to two different DI or VDI terminals.

Fault reason Fault confirmation Troubleshooting
1. The same INFn function is | » View DI or VDI i
. . ) Modify DI or VDI
assigned to two different DI configuration i
. configuration
or VDI terminals.

(20> Er.202 overspeed
Fault occurrence conditions:

When the speed percentage (actual speed/rated speed) is greater than the overspeed
percentage P10.05, it will report an overspeed fault.

Fault reason Fault confirmation Troubleshooting
1. The setting of overspeed | » Check out P10.05
] Increase P10.05 or decrease the
percentage P10.05 is too
speed percentage
small
»  Check the parameter
2. The gain is too large settings of P07.03, Decrease the gain
P07.04 and P07.05
3. HALL switch detection | > - )
Re-learning the encoder
error
4. Z point offset P00.71 error | » - For our company's motors, this
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value is set to 0, and
P02.35=8421 should be

before setting this value

set

(21) Er.203 Position error is too large
Fault occurrence conditions:
When the difference between the position command and the actual position is greater
than the excessive position error threshold P03.19, it will report that the position error is too
large.

Fault reason

Fault confirmation

Troubleshooting

5. Mechanical stuck motor

transmission part is

stuck

1. Position command filter | > Check P03.06 and
parameters  P03.06  and P03.07 Decrease P03.06 and P03.07
P03.07 are too large
»  Check whether the
o parameter settings of ) )
2. Gain is too small Adjust the gain
P07.03, P07.04 and
P07.05 are reasonable
3. Position command speed is | »  View position command | Decrease position command
too large speed speed
4. The position error is too | » Check the excessive ) o
. Increase the excessive position
large and the threshold position error threshold
) error threshold P03.19
P03.19 is too small P03.19
»  Check whether the
mechanical Dealing with Mechanical Stuck

Issues

(22) Er.204 No interrupt fixed-length trigger signal assigned

Fault occurrence conditions:

The interrupt fixed length function is enabled, but the DI terminal of the interrupt fixed

length trigger function number INFn.40 is not allocated.

Fault reason

Fault confirmation

Troubleshooting

1.DI
fixed-length trigger function
number INFn.40

unassigned interrupt

>

View DI configuration

Configure a DI as interrupt
fixed-length trigger function

number INFn.40

(23) Er.205 There is no zero return before
multi-segment position

Fault occurrence conditions:

triggering to go to absolute

There is no homing performed before triggering the absolute multi-segment position.

Fault reason

Fault confirmation

Troubleshooting

1. The zero return is not
performed before triggering

the absolute multi-segment

position.

>

A zero return is required before

triggering an absolute

multi-segment position.
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(24) Er.206 overload
Fault occurrence conditions:
When the motor current works continuously for a certain period of time at a value greater
than the rated current, an overload is reported.
Fault reason Fault confirmation Troubleshooting
»  Check out P10.02 Please set P10.02 as the
percentage of motor rated

1. Improper parameter setting
current and drive rated current.

»  Confirm according to Please replace the servo system

the actual load with a higher power level

2. The motor power is not

enough
(25) Er.207 software limit

Fault occurrence conditions:
After enabling the software limit through P03.73, when the actual user position is less

than the lower limit of the position and the speed is negative, the software limit will be
reported. When the actual user position is greater than the upper limit of the position and the

speed is positive, the software limit will be reported.
Fault reason Fault confirmation Troubleshooting

1. Improper parameter setting | » Check P03.73 Modify P03.73
2. Improper setting of | » Check P03.74, P03.76

Modify P03.74, P03.76

software limit value
(26) Er.208 hardware limit

Fault occurrence conditions:
After enabling the hardware limit through P03.73, when the reverse position limit switch

is valid and the speed is negative, the hardware limit is reported. When the positive position
limit switch is valid and the speed is positive, the hardware limit is reported.

Fault reason Fault confirmation Troubleshooting
1. Improper parameter setting | » Check P03.73 Modify P03.73
2.Whether the installation | » Check whether the Adjust the position limit switch
position of the position limit position limit switch is | installation position
switch is appropriate. installed in the proper
position.

(27) Er.209 4th power position curve planning failed
Fault occurrence conditions:

4th power position curve planning failed
Fault reason Fault confirmation Troubleshooting
> - The 4th power position curve

1. The 4th power position planning failed, reset the

curve planning failed reasonable speed/position

planning value

(28) Er.213 Fully closed loop position error is too large

Fault occurrence conditions:
In a fully closed loop, the detected position of the second encoder is too different from
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the motor encoder converted to the second encoder value.

Fault reason

Fault confirmation

Troubleshooting

»  Observe the movement | Press the material tightly to
1, the material slips of the material prevent the material from
slipping seriously.
2. The full-closed Iloop | » Check full closed loop
o ] o Increase the full-closed loop
position error is too large and position error too large .
] position error too large
the threshold P03.36 is set threshold P03.36
threshold P03.36
too small
»  Check the full closed
3. The full closed loop o Set a reasonable full-closed
» . loop position error » .
position error clearing cycle . loop position error clearing
. clearing cycle number
number P03.40 is not set cycle number P03.40
P03.40
»  Check whether the

4. Encoder polarity setting

error in full closed loop mode

parameters set by
encoder polarity P03.33
in full-closed loop
mode match the actual

situation

Modify P03.33

(29) Er.214 Forward and reverse rotation is prohibited

Fault occurrence conditions:

The forward/reverse rotation is prohibited through P02.03, but the forward/reverse

rotation command is actually input

Fault reason

Fault confirmation

Troubleshooting

1. The
rotation
setting  P02.03,

forward/reverse

forward/reverse
prohibited by
but the

rotation

is

command is actually input

>

Check whether the
entered command is

normal

Modify the command direction

(30) Er.216 The signal at point Z is unstable

Fault occurrence conditions:

The difference between the encoder position detected twice at Z point and the actual

encoder resolution is too different

Fault reason Fault confirmation Troubleshooting
1. The encoder wire is in | » Check encoder wire .
Correct wiring
poor contact
»  After three times of

2. The encoder signal is

abnormal

self-learning encoder,
this fault is still reported

Replace the motor

(31) Er.217 SYNC signal timeout

Fault occurrence conditions:

The received SYNC signal exceeds the actual sync period
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Fault reason Fault confirmation Troubleshooting

] ) »  Check whether the
1. The received SYNC signal
CANopen/EtherCAT

exceeds the actual o Correct wiring
communication line is

synchronization period

connected normally

(32) Er.219 locked rotor
Fault occurrence conditions:
When the drive current percentage P09.31 is greater than P10.03, and the speed is close
to zero, and lasts for the time of P10.04, it will report stalled rotor.

Fault reason Fault confirmation Troubleshooting

»  Check P10.03, P10.04.
Generally, P10.03 and
P10.04 use the shortcut
button in VECObserve | Modify P10.03, P10.04

1. Improper setting of

parameters
software — the default
settings after a complete
set of matching.
2. The machine jams the | » View Mechanical Dealing  with  mechanical
motor Structure structural problems
. » Judging by the actual
3. Motor power is too small Increase motor power

load
(33) Er.220 Braking resistor overload
Fault occurrence conditions:
When the braking resistor is in the braking state continuously and the braking of the
braking resistor is greater than the heat dissipation of the braking resistor, the braking resistor

is overloaded.

Fault reason Fault confirmation Troubleshooting

»  Check braking resistor .
Set P02.21 according to the

resistance value P02.21, i )
resistance value of the braking

1. Improper setting of braking resistor power . ]
resistor; set the Dbraking

resistor power P02.22; P02.23
is generally set to 50

parameters P02.22, braking resistor
heat dissipation
coefficient P02.23

»  The braking is frequent,

2. The power of the braking and the heat dissipation Choose a braking resistor with
resistor is too small of the braking resistor is | higher power
too small

(34) Er.221 Forward travel limit switch not assigned
Fault occurrence conditions:
The return-to-zero mode needs to be connected to the forward travel limit switch, and the
forward travel limit switch INFn.43 is not allocated in the DI configuration.

Fault reason Fault confirmation Troubleshooting
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. »  Check the DI function DI function assignment
1. Unassigned forward travel ) o ]
o configuration Forward travel limit switch
limit switch INFn.43
parameters INFn.43

(35) Er222 Reverse travel limit switch not assigned

Fault occurrence conditions:
The back-to-zero mode needs to be connected to the reverse stroke limit switch, and the

reverse stroke limit switch INFn.44 is not allocated in the DI configuration.

Fault reason Fault confirmation Troubleshooting
. »  Check the DI function DI function assignment
1. Unassigned reverse travel . o ]
o ] configuration Reverse stroke limit switch
limit switch INFn.44
parameters INFn.44

(36) Er223 Failed to find origin

Fault occurrence conditions:
During the zero return process, the origin switch was not found

Fault reason Fault confirmation Troubleshooting
1. Not connected to the origin | » Check whether the Correctly wire the origin
switch origin switch is switch

correctly connected to
the DI
(37) Er224 CAN bus state switch failed

Fault occurrence conditions:
During the enable process, the CAN bus state machine is switched to the pre-operational

mode
Fault reason Fault confirmation Troubleshooting
1. During the enabling | » Check the enable It is not possible to switch the
process, the CAN bus state process CAN bus state machine to the
machine is switched to the pre-operational mode during the
pre-operation mode enabling process

(38) Er.225 Unsupported CANopen bus operating mode
Fault occurrence conditions:
Unsupported CANopen bus operating mode
Fault reason Fault confirmation Troubleshooting
Unsupported CANopen bus

1. Unsupported CANopen | > -

operating mode

bus operating modes
(39) Er.226 Absolute encoder in absolute mode, the number of turns overflows

Fault occurrence conditions:
Absolute encoder in absolute mode, the number of turns overflows
Fault reason Fault confirmation Troubleshooting

1. The number of turns | » -
overflows when the absolute

encoder is in the absolute

value mode.
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(40) Er.227 Absolute encoder battery failure in absolute mode

Fault occurrence conditions:

After the battery is powered off, when the power is turned on for the first time, this fault
will be reported, prompting the user that the absolute encoder battery is powered off and the
multi-turn position information is lost. After connecting the battery, the fault will be
automatically eliminated after reset.

Fault reason Fault confirmation Troubleshooting

. »  Measuring encoder Replace the battery and power
1. The battery is out of power

battery voltage on again

(41) Er.228 Inertia learning failed
Fault occurrence conditions:

When the self-learning habit is used, the frictional resistance is too large, and the
self-learning current limit P02.36 is too small.

Fault reason Fault confirmation Troubleshooting
1. When the self-learning | » Check P02.36 Increase P02.36

habit is used, the frictional

resistance is too large, and

the self-learning current limit

P02.36 is too small.
2. The inertia of the systemis | » Check P07.33 Increasing P07.33
too large, and the

acceleration and deceleration
time P07.33 of the learning

habit is too small

3. The gain setting is not | » If the motor shakes Increase  P07.03, decrease

appropriate P07.04

(42) Er.229 Full closed-loop parameter learning failed
Fault occurrence conditions:
During the full-closed-loop parameter learning process, the change of the position value
of the second encoder is too small

Fault reason Fault confirmation Troubleshooting
1.During the full-closed-loop | »  Check the full Ensure that during the full
parameter learning process, closed-loop learning closed-loop learning process,
the change of the position process to see if the the motor can drag the second
value of the second encoder second encoder is encoder to move, and there is
is too small moving normally no slippage

(43) Er.600 Motor overheating
Fault occurrence conditions:
Motor temperature is too high

Fault reason Fault confirmation Troubleshooting
1. The load is too large, and | > Measure motor Need to replace a larger
the motor heats too seriously temperature capacity motor
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2. The ambient temperature is | »  Detect the ambient Reduce site ambient

too high temperature on site temperature
(44) Er.601 DI function code is not assigned
Fault occurrence conditions:

DI function code is not assigned
Fault reason Fault confirmation Troubleshooting

1. The speed or torque source | »  Check if the DI
AB switching is enabled but configuration is

I N Configure DI correctly
the AB switching function bit correctly configured

is not assigned.
(45) Er.602 Al zero drift is too large

Fault occurrence conditions:
All zero drift setting P06.68 or AI2 zero drift setting P06.73 or AI3 zero drift setting

P06.78 is greater than Al zero drift threshold P10.10

Fault reason Fault confirmation Troubleshooting
»  Check whether the ) .
. ] o Make sure the analog input is
1. Al zero drift is too large input analog quantity is
normal
normal

(46) Er.603 Back to zero timeout
Fault occurrence conditions:
The zero return process exceeds the zero return timeout time P10.08

Fault reason Fault confirmation Troubleshooting
1. The origin signal is not | » Check whether the Normal access to the zero
properly connected origin signal is normal | return origin signal

(47) Er.604 Motor rotation direction is wrong during self-learning
Fault occurrence conditions:
Motor rotation direction is wrong during self-learning

Fault reason Fault confirmation Troubleshooting

1. The motor rotation | » During self-learning,

o ) ) ] Check whether the motor and
direction is wrong during check the rotation

. . encoder are normal

self-learning direction of the motor
2. The UVW phase sequence | » Confirm UVW Phase
of the motor is connected Sequence Confirm UVW Phase Sequence
incorrectly

(48) Er.605 Absolute encoder battery alarm
Fault occurrence conditions:

Fault reason Fault confirmation Troubleshooting
1. The absolute encoder | » Check the battery The absolute encoder
works in absolute value voltage works in absolute value mode,
mode, and the battery voltage and the battery voltage is too
is too low low.
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If the battery is not
needed, change the value of
P00.41 to 3 to shield the fault.
The absolute encoder works in absolute value mode, and the battery voltage is too low

7.1.4 Motor overload protection

The motor load ratio is defined as (torque output percentage Un013)/(overload value
P10.02). The load ratio of the motor output and the time it can run continuously have the
following relationship. That is, the larger the motor load ratio, the shorter the continuous
running time. Once the continuous running time is exceeded, the motor overload fault will be

reported.
Motor load proportion = Torque output percentage Un013
Overload value P10.02
Torque output percentage = ?ctualcurrent x100%
Drive rated current

Different overload curves can be selected by parameter overload curve selection P10.11.
This function is only valid when the ARM firmware version is 0.104 and above.

» Overload curve 0:

10000 _

;
1
| ) Continuous
o0 |y Load proportion L
o) . running time (s)
@ ¥
o y 1.1 1000
S Ll 1.2 200
. .
. 1.4 42
w0 1.7 18
2.1 8.4
: 2.4 5.5
100 150 200 250 300 350
Overload percentage (%) 2.7 4.0
3.0 2.9
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> Overload curve 1:

overload curve Load proportion Continuous
.\\ running time (s)
\ 1.1 9.7
N\ 12 8.1
AN 1.4 5.9
: 1.5 5.1
\\ 2.0 2.9
7 2.5 1.8
oad percentage 3.0 1.2
3.5 0.9
Related parameters are as follows.
Parameter _ Set . . Set Effective read 'and
N, Parameter Description range units Function method way Defaults write
method
P10.02 Overload value 0~3276.7 % Set overload | anytime | Immediately 100 RW
protection
point
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7.1.5 Braking resistor overload protection

According to the actual set resistance value and resistance power, Brake according to the
power set in P02.22. For 220V drives, when the DC bus voltage is greater than 380VDC, the
dynamic braking circuit can be started by setting parameters. For 380V drives, when the DC
bus voltage is greater than 680VDC, the dynamic braking circuit can be activated by setting
parameters. It can brake continuously for 33s under the condition of rated power and zero heat
dissipation coefficient. If the braking time is exceeded, an overload fault of the braking
resistor will be reported. When the braking resistor does not work, if the heat dissipation
coefficient is not zero, it will dissipate heat according to the set heat dissipation coefficient. If
the heat dissipation coefficient is set to 100%, the heat can be dissipated from the maximum
heat to 0 in 10s. In general, please refer to the table below for the selection of braking
resistors. The actual resistance used needs to be calculated according to the field conditions.

. Recommended Brake Resistor
. Noise filter Rated - - — -
input power Resistance | Resistor Power | Minimum automatic
(A) current (A) .
value (Q) W) resistance (Q)
5 3 350 150 25
Three-phase
5 6 150 300 25
220V
10 12 80 600 45
10 7 250 600 75
20 12 150 1000 75
20 16 100 1500 30
20 20 80 2000 20
30 27 60 2500 20
30 32 40 3000 15
Three-phase
40 38 32 5500 14
380V
50 45 27 6500 14
70 60 20 9000 14
80 75 16 12000 10
100 90 13 13000 10
120 110 10 18000 7.5
120 150 8.2 23000 7.5
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Related parameters are as follows.

: read and
Parameter o Set ; ; Set Effective )
Parameter Description units Function Defaults write
No. range method way

method

P02.21 Braking resistor | 0~3276.7 Q Itisusedto | anytime | Immediately 0 RW
resistance set the
resistance
value of the
braking
resistor of the

driver.

P02.22 | Rated power of | 0~3276.7 | KW | Powerusedto | anytime | Immediately 0 RW

braking resistor set the
braking

resistor of the

drive

P02.23 | Braking resistor heat 0~100 % Setthe heat | anytime | Immediately 50 RW
dissipation coefficient dissipation
coefficient of
the resistor
when using a
braking
resistor. If set
to 100%.
Then 10s can
drop from the
maximum

heat to 0.

7.1.6 Motor overheat protection

Set the DI function bit to INFn.57, and connect an external motor overheat detection
circuit. The motor overheat detection circuit adopts PTC protection. The schematic diagram is
as follows. When the output of the external motor overheat detection circuit pulls this DI to be
valid, the driver reports the motor overheat fault Er.600.

Dix=57
pay |
Temperature sensitive resistor e [
com| —— i1

Motor overheat detection circuit
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7.1.7 Motor phase loss protection

The servo drive has input phase loss and output phase loss protection functions, and it is
determined by P10.07 whether to enable or not. Input phase loss means that the input voltage
R, S, T of the servo is connected to one less phase. Output phase loss means that the motor
lines U, V and W are connected to one less phase. Parameter P10.07 has 16 bits, from the Oth
to the 15th respectively. When the Oth bit is 1, the output phase loss protection is enabled, and
when the Ist bit is 1, the input phase loss protection is enabled. That is, when P10.07=0, no
phase loss protection is enabled; when P10.07=1, output phase loss protection is enabled,
when P10.07=2, input phase loss protection is enabled; when P10.07=1, input phase loss
protection is enabled; When 07=3, the input and output phase loss is enabled at the same time.

; read and
Parameter - Set ; ; Set Effective .
Parameter Description units Function Defaults write
No. range method way
method
P10.07 Phase loss protection | 0~32767 - When the Oth | anytime | Immediately 3 RW
settings bitis 1, the
output phase
loss

protection is
enabled;
when the 1st
bitis 1, the
input phase
loss
protection is

enabled.
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7.2 Holding brake output function

The holding brake is a mechanism that prevents the servo motor shaft from moving and
keeps the motor locked in position when the servo drive is in a non-operational state, so that
the moving part of the machine will not move due to its own weight or external force.

For a servo motor with a brake, if the brake output OUTFn.24 is assigned to a terminal,
the brake function will be automatically enabled. It should be noted that the effective level of
the brake function terminal can only be set to a low level, otherwise the brake will be released
during the power-on process.

The related output function numbers are as follows.

Function
bits
OUTFn.24 Holding brake output.

Bit description

When it is invalid, the power supply of the brake is disconnected, the brake acts, and the motor
is in a position lock state;

When it is valid, the brake power is turned on, the brake is released, and the motor can rotate.

7.2.1 Braking process

The brake is divided into two situations, the first is the static braking process, and the
second is the dynamic braking process.

The braking sequence in static state refers to the braking process when the motor speed
is lower than 20rpm at the moment when the off-enable command is input (that is, INFn.01
switches from ON to OFF).

The braking sequence under dynamic conditions refers to the braking process when the
motor speed is higher than 20rpm at the moment when the disable enable command is input
(that is, INFn.01 switches from ON to OFF).

» Static brake process

The moment when INFn.01 switches from ON to OFF, the brake process when the motor

speed is lower than 20rpm is as follows.
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INFn.O1 % valid ¢
Servo . .
enable invalid
: e
| power ups L
Motor is :
energized No power |
i ' Releasye i“‘. P02.32
\ instruction Do
ol |
OL]J3 I 1«}?,24 Lock l
rake : i I
instruction ;
ouput o © Brake N
1% :r‘ﬁ releasel I I i
Brake Brake i |
contactor lock : I
e |
Position/ | |
P02.30 /—\
speed/ |
torque ;
command

torque

Actual i
position / i
speed / i

Initially, the holding brake is locked. At time a, the PLC gives the servo enable signal
(INFn.O1), the servo immediately energizes the motor after receiving the enable signal, the
motor locks, and issues the brake release command (OUTFn.24) at the same time, waiting for
1* this period of time Then, at time b, the brake contactor action is completed and the brake is
released. The servo driver starts to receive the enable signal, and after P02.30 ms to time c, it
starts to receive the position/speed/torque command, and the motor starts to rotate. After the
motor rotates and reaches time d, the PLC sends out the enable signal. When the servo detects
that the motor speed is lower than 20rpm, it executes the static brake process and immediately
sends the brake lock signal. After a delay of 1* time, the brake contactor acts. After
completion, the brake is locked, and then at time e, the motor is powered off.

Note: 1* is the time from the servo sending the brake signal to the actual brake contactor
action.

P02.32 is the power-on time of the driver after the brake is locked to prevent the
mechanical moving part from moving due to its own weight or external force after the servo is
powered off.

P02.30 is the delay time from when the drive is enabled to when the input
position/speed/torque command is valid.

Note: After the drive is enabled, it is forbidden to input any torque or speed

command within the time range of P02.30. Likewise, the position/speed/torque

commands must brake the motor when the motor is disabled.

» Brake process under dynamic conditions
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When the servo enable is turned from ON to OFF, if the current motor speed is greater
than 20rpm, the drive will execute the dynamic brake process. After the servo enable is turned
off, the servo always detects the following two conditions, and if any one of the conditions is
satisfied, it outputs the brake lock signal.

a. The filtered motor speed (P04.21) is lower than the brake zero speed threshold
(P02.31);

b. Start timing when the servo enable turns from ON to OFF, and the time exceeds the
effective maximum waiting time of the holding brake (P02.33).

After outputting the brake lock signal, the servo will continue to be powered for 50ms.

INFn.01 4 valid d
Servo
enable invahd
i power ups i e
Motor is i i
energized No power ! .o 50ms
- Release i i
| instruction i i
Olégff“ . Lock L po233
instruction | i
output — |, DBrake ! )
1* = release E !
Brake Brake i i o] 1
contactor lock ! ! |
| c I
Position/ i ! |
speed/ P02.30~— |
torque } : |
command i i
Actual i i
position /—im
speed / : i
torque :
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Related parameters are as follows.

Parameter
No.

Parameter Description

Set

range

units

Function

Set
method

Effective

way

Defaults

read and
write

method

P02.30

After the brake
release command is
output, the command

input is delayed

0~32767

ms

The servo
drive starts to
receive the
enable signal,
and after the
time of
P02.30, it
starts to
receive the
position/spee
d/torque
command,
and the motor
starts to

rotate.

anytime

Immediately

250

RW

P02.31

Brake
threshold

zero  speed

0~32767

rpm

When the
motor speed
is lower than

P02.31, the
brake lock
signal is

output

anytime

Immediately

30

RW

P02.32

Power-on hold time

0~32767

ms

After
outputting the
brake lock
signal, the
servo will
continue to
maintain the
power-on
time P02.32.
This
parameter is
only used
when the
brake output
function is

valid.

anytime

150

RW
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P02.33 The maximum | 0~32767 ms When the anytime | Immediately 500 RW
waiting time of the servo enable

brake signal output

is turned from

ON to OFF,
the timing
starts. If the
time exceeds
P02.33, the
brake lock
signal is

output.

7.3 Description of dynamic braking function

The servo driver of VEC EI1 and E2 structure types (see 2.1.1 Driver Appearance) has the
function of dynamic braking inside. After the driver is powered on, the servo driver will
detect the DC bus voltage in real time. When the DC bus voltage reaches a specific value, the
servo driver will short-circuit the U and V phases in the motor phase sequence through the
pull in and turn off of the relay.

When the servo driver detects that the DC bus voltage is more than 70% of the rated
voltage, the relay will be disconnected. At this time, the U and V phases are open circuited.
When it detects that 65%~70% of the rated voltage, the relay will remain in the previous
working state. If the relay was pulled in before, it will also remain in the pulled in state. If the
previous state is disconnected, it will also remain in the disconnected state. When it detects
that the DC bus voltage is less than 65% of the rated voltage, The driver will short-circuit the
U and V phases of the motor phase sequence through the relay pickup, thus greatly reducing
the braking time.

7.4 Introduction of STO safety terminal

Note: The driver with STO function needs to be ordered, and this function is non-standard,
but the general servo driver does not have this function.

Pin description of servo STO safety terminal

Pin number dafult describe
1 COM STO reference ground
2 STO2 Control input of STO2
3 STO1 Control input of STO1
4 24V 24V internal power supply

Two independent inputs are configured as two-channel inputs of STO function:
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STO1/STO2.

In order to be more humanized in the debugging process, pins with power supply voltage
(+24V) are added.

The STO function of CN4 port is turned on by default. If a safety circuit is installed, but
STO function is not needed, it is necessary to connect STO1/STO2 to 24V.
Example diagram of external 24 connection:

24V

Servo driver

STO1 3 4. 7K Q .
¥
-
STO2 2 4.7KO i
— —>»
COM- | 1 g

Example diagram of internal 24V connection:

s
|

24V Servo driver

STO1 3 4.7 Q

S o
1 iZ-»[:[:
COM=> !

STOZ {9 4, TKQ

| S— | _}
1 #Z'*t:i:
COM=> i

s
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7.5 Instructions for the use of absolute value encoder

The absolute value encoder not only detects the position of the motor within one rotation,
but also counts the number of rotations of the motor. It can memorize 16-bit multi-turn data,
and the single-turn resolution has two types: 17-bit and 24-bit. A single revolution with 17-bit
resolution produces 131,072 encoded values, and a single revolution with 24-bit resolution
produces 16,777,216 encoded values. The absolute value system has incremental use mode
and absolute value use mode, which can be modified by P00.18. Incremental use mode uses
the absolute encoder as an incremental encoder, without battery, without memorizing the
number of turns, and it needs to return to zero every time. In the absolute value mode, the
battery needs to be added, and the number of turns will also be memorized. It only needs to
perform the zero return once, but the motor stroke is limited. Specifically, after the encoder is
connected to the battery for the first time, the motor will be based on this. , the maximum can
only be rotated forward 32767 circles, and the maximum can only be reversed 32767 circles,
otherwise the encoder overflow fault will be reported.

For the absolute value use mode of the absolute value system, when the battery is
powered on for the first time, the drive will report Er.227 (battery power failure fault). Record
the mechanical zero offset (that is, the distance between the mechanical zero position and the
encoder zero position). At this time, the mechanical position and the encoder position have the
following relationship:

Mechanical position = Encoder position - Mechanical zero point offset

It should be noted that when using an incremental encoder, the encoder position will
automatically return to zero after returning to zero, that is, the mechanical position and the
encoder position are the same after returning to zero. However, using an absolute encoder,
after returning to zero, the encoder position does not return to zero. At this time, the
mechanical position and the encoder position are different from the mechanical zero offset.
The command value in the multi-segment position command mode refers to the mechanical
position, and the unit is the user position unit.

When the battery voltage is too low, the driver will report Er.605 (battery voltage is too
low fault). At this time, the battery needs to be replaced when the driver is powered on.

Related parameters are as follows:

Parameter
No.

Parameter Description

Set

range

units

Function

Set
method

Effective

way

Defaults

read and
write
method

P00.08

Encoder type
0:Incremental encoder
ABZ with UVW;

1:17-bit

value of Tamagawa

absolute

multi-turn;
2:24-bit

multi-turn

Nikon

absolute

0~12

ms

Stop to

setting

Reset takes

effect

RW
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value;

3:reserve

4:Rotary encoder to
incremental;

5:Line-saving

encoder;

6:23-bit absolute
value of Tamagawa
multi-turn;

7:23-bit absolute
value of Tamagawa
lap;

8:17-bit  Tamagawa

single lap, absolute
value;

9:Incremental encoder

ABZ without UVW;,
10:12-bit SPI
resolver;
11:14-bit resolver;
12:BISS-C
P00.18 Absolute value 0~1 - anytime | Immediately RW
system usage patterns
0:Incremental mode
1:Absolute value
mode
P00.37 | Mechanical Zero 0~ - / / RO
offset low 32 bits 42949672
96
P00.39 | Mechanical Zero 0~ - / / RO
offset high 32 bits 42949672
96
P00.41 Absolute encoder 0~3 - / / RO
battery failure alarm
shield
BITO: Shield battery
alarm
BIT1: Shield battery
failure
P03.90 actual mechanical | -21474836 | user / / RO
position 48~ positi
21474836 on
48 unit
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7.6 Other auxiliary functions
7.6.1 Internal flip-flop function

There is a software trigger inside the servo. The software trigger is realized by MCU
software scanning. The trigger has a reset (clear) input function bit INFn.59, a set input
function bit INFn.60, and a status output function bit. OUTFn.30. The timing of the three is
shown in the figure below. It should be noted that the internal trigger is implemented by
software scanning, therefore, the pulse width of all trigger signals must be greater than 2ms.

A
Set ’—I
=
>2ms
Reset | | —|
= >
>2ms
Actual
state >

Related input function bits.

Function
bits
INFn.59 The rising edge resets the output OUTFn.30 of the internal flip-flop

Bit description

INFn.60 The rising edge sets the output OUTFn.30 of the internal flip-flop

Related output function bits.

Function
bits
OUTFn.30 The output of the internal flip-flop

Bit description

7.6.2 Software counter function

A software counter is implemented inside the servo. The software counter is realized by
MCU software scanning. The counter has a count pulse input bit INFn.61, a count clear input

240



VECTOR VC330 series servo driver instruction manual

function bit INFn.62, and a status output function bit OUTFn.31. The timing of the three is
shown in the figure below, where the count arrival register P02.39 is set to 2. The count value
P02.37 counts the pulse signal. When the count value P02.37 reaches the count reach value
P02.39, the count reach signal OUTFn.31 is valid. The count value clear pulse INFn.62 clears
the count value. It should be noted that the internal counter is implemented by software
scanning, therefore, the pulse width of all trigger signals must be greater than 2ms.

A
ulse — »
P H
i >2ms
Clear counf i
. , >
; P >2ms
2
Count ‘1_1—'7
value >
Counting
arrival »
Related input function bits.
Function : o
. Bit description
bits
INFn.61 Count pulse input of internal software counter
INFn.62 Rising edge clears the count value of the internal software counter
Related output function bits.
Function Bit description
bits
OUTFn.31 Internal counter counts up to output
Related parameters are as follows.
. read and
Parameter . Set ; ; Set Effective ;
Parameter Description units Function Defaults write
No. range method way
method
P02.37 Internal software | 0~214748 - This value is - - - RO
counter count value 3647 read-only.
Double-byte
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parameter,
and
power-down

retention

P02.39 | Internal software | 0~214748 - Double-byte | anytime | Immediately 0

counter reached value 3647 parameter.
When the
count value
P02.37
reaches the
count reach
value P02.39,
the count
reach signal

OUTFn.31 is

valid.

RW

7.6.3 U disk update/save parameter function

The servo can save all the parameters inside the servo to the U disk through the USB
interface, or update the parameters in the U disk to the servo through the USB interface.

The operation steps for saving parameters to the U disk are:

(D  Set the startup option P02.09=1.xx (save the servo parameters to the U disk before
startup, the file name is xx, xx can be any number)

@ Insert U disk

(3 After restarting the servo again, the parameters will be saved to the U disk, and the
file name is fixed as PARAxx.CSV. If there is a PARAxx.CSV file in the U disk, it will be
automatically replaced. The servo will enter the rdy state only after the file is saved.

The operation steps for updating parameters from the U disk are:

(O First set the startup option P02.09=2.xx (update the parameters in the U disk to the
servo before startup, the file name is xx, and xx is the number in the parameter file name).

@ Insert U disk

(3  After restarting the servo again, the parameters in the PARAxx.CSV file in the U
disk will be updated to the servo, and the servo will enter the rdy state after completion.

Note: U disk must be formatted as FAT32 file system to operate
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Chapter 8 Adjustment

8.1 Control loop gain adjustment

Control loop gains include velocity loop proportional gain, velocity loop integral gain,
and position loop proportional gain. There are six types of control loop gain adjustment
modes. The gain can be adjusted by selecting one of the modes. The first type, the first set of
gains is fixed. The second type, the first set of gain and the second set of gain are switched.
The third is to automatically calculate a suitable set of gains for normal mode according to the
set stiffness level. Fourth, according to the set rigidity level, a set of suitable gains for
positioning mode is automatically calculated. The fifth type is to automatically calculate the
gain by setting the speed loop and position loop bandwidth. The sixth type, adjust according
to the adjustment-free parameter P07.78.

The first type, the first set of gains is fixed: in this mode, the user can manually modify
the three values of P07.03, P07.04, and P07.05 to optimize the control performance.

The second type, switching between the first set and the second set of gains: switch
between the first set of gains and the second set of gains according to the switching condition
P07.24 and other switching related parameters.

The third and fourth modes automatically calculate a set of suitable gains according to the
set rigidity level and the self-learned load inertia. The difference between the two is that the
gain calculated by the third mode is mainly used for ordinary mode, the gain calculated in the
4th mode is mainly used in the positioning mode.

The fifth type is to automatically calculate the gain by setting the speed loop and position
loop bandwidth.

The sixth type, the adjustment-free function. Adjust the gain according to the
adjustment-free parameter P07.78.

When using the 3rd/4th/5th/6th gain adjustment method, you must set the motor rated
current P00.01, the motor rated torque P00.25, the motor rotor inertia P00.27, the load inertia
ratio 07.29, and the drive rated current PO1. 03.

In addition, the servo driver has a zero-speed gain attenuation/amplification function, that
1s, when the motor speed is less than the zero-speed attenuation threshold P07.32, the speed
loop proportional gain/integral gain, position loop proportional gain, and current loop
proportional/integral gain can be reduced or increased. up to a certain percentage. The
zero-speed gain attenuation can effectively avoid the high-frequency vibration of the motor at
zero speed. The zero-speed gain amplification can effectively speed up the positioning time at
low speed.
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The first set of gain
adjustment

P07.03 P07.04

P07.05

The second set of gain
adjustment

P07.21 P07.22

P07.23

Rigidity class P07.28
and load inertia
P07.29

Calculated
automatically

No need to adjust
parameters
P07.78

Gain mode PO7.20
0: Fixed first set of gains

1: The first and second sets

of gain switching

2: Calculate a set of
suitable gains according to
the rigidity level and load
inertia, which are used in
normal mode

3. Calculate a set of
suitable gains for
positioning mode based on
rigidity level and load
inertia

4: According to the bandwidth

(unit rad/s) set by P07.03
and P07.05, calculate the
appropriate gain

5: Adjust according to the
adjustment—free parameter
PO7.78

Zero speed
gain reduction
P07.30 P07.31
P07. 34

Final use gain
ad justment

P07.90 PO7.91
P07.92

Gain switching example: when the gain switching condition P07.24=2, the gain
switching level P07.25=2000, and the gain switching time lag P07.26=100, the gain switching
conditions are: take the speed command as the basic switching condition, the speed command
When rising, when the speed command is greater than 2100 (P07.25+P07.26), switch to the
second set of gains; when the speed command decreases, when the speed command is less

than 1900 (P07.25-P07.26), switch back to the first set of gains gain.

Remarks: The units of parameters P07.25 and P07.26 change according to the selection

of P07.24 (gain switching condition).

Related parameters are as follows.

read
o Set : Set Effective and
Parameter No. Parameter Description units Defaults .
range method way write
method
Current loop proportional =767 - anytime | Immediately 100 RW
P07.01 gain
Current loop integral gain | 0~32767 - anytime | Immediately 20 RW
P07.02
Speed loop proportional | 0~32767 - anytime | Immediately 600 RW
gain
PO7.03 Set the proportional gain of the speed loop. This parameter determines the response of the speed
loop. The larger the value, the faster the response of the speed loop. However, if it is set too large,
it may cause vibration, so attention should be paid to it. In position mode, if you want to increase
the position loop gain, you need to increase the speed loop gain at the same time.
P07.04 Speed loop integral gain 0~32767 - anytime | Immediately 50 RW
Speed loop differential | 0~32767 - anytime | Immediately 0 RW
P07.40 .
gain
Position loop | 0~32767 - anytime | Immediately 200 RW
proportional gain
P07.05 Sets the proportional gain of the position loop. This parameter determines the responsiveness of

the position loop. Setting a larger position loop gain can shorten the positioning time. But be

careful: setting too large may cause vibration.
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Percentage of position | 0~100.0% - anytime | Immediately 100% RW
loop maximum output
P07.06
speed
Sets the maximum speed percentage for the position loop output
Output voltage filter time | 0~32767 - ‘ anytime | Immediately 0 RW
PO7.07 Set the filter time of the voltage output to the motor
Torque feedforward filter 0-63 anytime | Immediately 10 RW
P07.08 time constant
Set the torque feedforward filter time constant, the greater the inertia, the greater the value
Speed feedforward filter 0-63 anytime | Immediately 10 RW
PO7.09 time constant
Set the speed feedforward filter time constant. The larger the inertia, the larger the value.
Torque feedforward | 0~32767 - anytime | Immediately 0 RwW
P07.10 coefficient
In non-torque control mode, the torque feedforward signal is multiplied by P07.10, and the result
is called torque feedforward, which is used as a part of the torque command.
Speed feed forward 0~300.0 - anytime | Immediately 50.0 RW
P07 11 coefficient
In position control mode and full closed loop function, multiply the speed feedforward signal by
P07.11, and the result obtained is called speed feedforward, which is a part of the speed command.
Torque filter type 0~4 - anytime | Immediately 0 RW
0-low pass filtering
1-notch filter
PO7.12 2-No filtering
3-Low pass and notch
cascade
4-Automatic calculation
of filter parameters
Gain adjustment mode 0~5 - anytime | Immediately 0 RwW
0-Fixed first set of gains: P07.03 to P07.05
1-First and second set gain switching
P07.20 2-Determined according to rigidity level P07.28 and load inertia P07.29, used in normal mode
3-Determined according to rigidity level P07.28 and load inertia P07.29, used in positioning mode
4-Gain is automatically calculated based on the set bandwidth and inertia ratio
5-No adjustment required, control according to parameter P07.78
P07 01 The second set of speed | 0~32767 - anytime | Immediately 800 RW
loop proportional gain
PO722 The second set of speed | 0~32767 - anytime | Immediately 10 RW
loop integral gain
The second set of | 0~32767 - anytime | Immediately 200 RW
F07.23 position loop
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proportional gain

Gain switching condition 0~7 - anytime | Immediately 0 RW

P07.24

0-10 switching; INFn.41 switching, use the second set of gains when valid

1-When the torque command is large, switch to the second set of gains; when the torque command
is greater than (gain switching level P07.25 + gain switching delay P07.26), switch to the second
set of gains; torque command is less than (P07.25- P07.26), switch back to the first set of gains.
2-Switch to the second set of gains when the speed command is large; switch to the second set of
gains when the speed command is greater than (P07.25+P07.26); switch back to the first set of
gains when the speed command is less than (P07.25-P07.26) gain.

3-Switch to the second set of gains when the acceleration command is large; switch to the second
set of gains when the acceleration command is greater than (P07.25+P07.26); switch back to the
first set of gains when the acceleration command is less than (P07.25-P07.26) .

4-Switch to the second set of gains when the speed error is large; switch to the second set of gains
when the speed error is greater than (P07.25+P07.26); switch back to the first set of gains when
the speed error is less than (P07.25-P07.26)

5-Switch to the second set of gains when the position error after filtering is large; switch to the
second set of gains when the position error after filtering is greater than (P07.25+P07.26); Switch
back to the first set of gains

6-If positioning is completed, switch to the second set of gains, and switch to the first set of gains
if no positioning is completed.

7-Motor phase switching gain; when the motor phase is in the range of (gain switching level =+
gain switching time lag), switch to the second set of gains, and other phases switch to the first set

of gains; the motor phase can be viewed through P09.39

Gain switching level ‘ 0~32767 - ‘ anytime ‘ Immediately ’ 0 RW

P07.25

Set the level that satisfies the gain switching condition.
The actual switching action is affected by the two conditions of level and time delay. According to

the different gain switching conditions, the unit of switching level will change accordingly.

Gain  switching time | 0~32767 - anytime | Immediately 0 RW

delay

P07.26

Set the time delay that satisfies the gain switching condition.
The generation of the actual switching action is jointly affected by the two conditions of level and
time delay. According to the different gain switching conditions, the unit of the switching time

delay will change accordingly.

Gain  switching time | 0~32767 ms anytime | Immediately 10 RW

constant

P07.27

In position control mode, if P07.23 (second position loop gain) is much larger than P07.05 (first
position loop gain), set the time for switching from P07.05 to P07.23 after the switching action is

generated.

P07.28

Rigidity level

1~31

anytime

Immediately

10

RW

P07.29

Load
through

inertia,

obtained

inertia

anytime

Immediately

400

RW
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self-learning

P07.30

Zero speed speed gain

reduction/amplification

0~3276.7 %

anytime

Immediately

50.0

RW

P07.31

Zero-speed position gain

reduction/amplification

0~3276.7 %

anytime

Immediately

100.0

RW

P07.34

Zero-speed current gain

reduction/amplification

0~3276.7 %

anytime

Immediately

100.0

RW

Zero
threshold

speed decay

0~32767 rpm

anytime

Immediately

10

RW

P07.32

When the rotation speed is less than this value, the actual active speed loop proportional gain

integral gain, position loop proportional gain, and current loop proportional gain integral gain are
attenuated/amplified according to P07.30, P07.31, and P07.34 respectively.

P07.33

Inertia self-learning

acceleration and

deceleration time

0~32767 ms

anytime

Immediately

500

RW

P07.35

Inertia learning option
0-After  the

learning is completed, the

inertia

speed and position loop
gains are not
automatically matched

1-After the

learning is

inertia
completed,
match a set of gains
according to the rigidity
level P07.28

anytime

Immediately

RW

P07.38

Vibration Monitoring

Threshold Percentage

0~32767 %

anytime

Immediately

100

RW

P07.39

Vibration monitor value

RO

No need to adjust

parameters

0.0-3276.7 -

anytime

Immediately

4.1

RW

P07.78

A. B format

A represents the stiffness, the setting range is 0-7. The larger the value, the greater the stiffness,

generally set below 4.

B represents the size of the load inertia, the setting range is 0-7. The larger the load inertia, the

larger the value that needs to be set.

P07.90

Actual

proportional gain

speed loop

RO

P07.91

Actual speed loop

integral gain

RO

P07.92

Actual  position  loop

proportional gain

RO
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8.1.1 Current loop PI gain adjustment

When the proportional gain of the current loop is too large, the motor will make a rattling
sound, and the torque current feedback has high frequency oscillation, which often reports
overcurrent. As shown in the picture below. (The more obvious is the current sound)

X2:1 x2.9 AY1720
1000 -

800

600

400

200 A

-200

-400

-600

-800

-1000

If the current loop proportional gain is too small, the motor current response is slow, and
the output is not enough in the process of rapid acceleration and deceleration.

X1-16 X116 AX446.00ms2.24hz
X213 X215 Y1720
1000
800 A \
800 / \
400 \
200
0 / Voaldl Pl
WN/ -~
N et
200 \f‘\ W\‘I
-400 M /
-600 /
800
-1000 26 52 7 07 T30 756 62 208 FET3 760 266 EH EET] 67 390 e Tz 768 07
— Torque current given % —Torque current feedback % ms
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When the current loop integral gain is too large, the torque current is prone to low

frequency oscillation, and overcurrent is likely to be reported during acceleration and
deceleration.

X115 X115 AX48200mMs2.07hz
X217 X218 AY1T720
1000

800

600

400

N
VAN

o
V

-400

-600

-800

-1000

28 56 84 112 140 168 196 224 252 280 308 336 364 392 420 448 476 504 532
— Torque current given % —Torque current feedback % ms

If the current loop integral gain is too small, the motor current response is slow, and the
output is not enough in the process of rapid acceleration and deceleration.

X1-18 X1:-18 AX:242.00ms4 13hz

X2:11 X2:6 AYAT20
1000

800

600

400

200 ’-‘\ ]\

/_\-’k —
0 e
\ L~

- ~— /
-600
-800
A T 26 3 E () 8 T2 726 40 759 168 782 3 710 F) 758 P I

— Torque current given % —Torque current feedback % ms
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8.1.2  Speed loop PI gain adjustment

When the proportional gain of the speed loop is too large, the motor is prone to whistling,
and the feedback of the speed loop has high frequency oscillation.

X1:0 X1:0 AX:654.00ms1 53hz
X2:0 X2:0 AY-1720
1000

800

600
bl

200 i RaNs U} I | n

-200

-400

-600

-800

-1000

8 Tt 114 152 190 228 266 304 342 380 418 456 494 532 570 608 646 684 722
—Speed loop given %o —Speed loop feedback %o L)

If the proportional gain of the speed loop is too small, the rigidity of the motor is very
weak and the speed cannot follow.

X1-206 X1-127 AX:180.00ms5 56nz
X248 X2:0 AY1720
1000

800

600

400

200

W)
\
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(L~

-800

1000 T4 ] 40 788 EE [EF R 5 HO T4 612 720 758 71 ST T

8
—speed loop given %o Speed loop feedback %o ms
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When the integral gain of the speed loop is too large, the rigidity of the motor is
enhanced, and the speed is prone to low-frequency fluctuations.

X1:0 X10 AX516.00ms1.94hz
X2:1 X2:1 AYA720

1000 -

800

600

400

-200

-400

-600

-800

-1000

0 60
—Speed loop given %o Speed feedback ms

If the integral gain of the speed loop is too small, the rigidity of the motor is very weak
and the speed cannot follow.

X110 xX10 AX:378.00ms2.65hz
X2:0 x2:0 L4720

1000

400

200

-200

-400

-600

-800
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22 41 66 (3 110 132 154 176 198 220 242 264 286 308 330 352 374 396 18
—Speed loop given %o Speed loop feedback %o ms
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8.1.3 Position loop P gain adjustment

When the proportional gain of the position loop is too large, the motor speed is unstable
and it is easy to shake.

X1:0 AX1618.00ms0.62hz

X2:4 AV1720
1000

200

600

400

200

APPSR o i’

-200

-400

-600

-800

-1000

0.09 019 028 038 047 056 066 075 085 094 103 113 122 132 141 150 160 169 179
—Position error monitoring s

When the proportional gain of the position loop is too small, the position arrives very
slowly.

X1-35 AX:1,410.00ms0.7 1hz
X2:-76 AYAT20
1000

800 /\
600 /

200

-200

w0 ; \
-600 i ; \

-800

-1000

0.08 0.16 025 033 041 049 057 066 074 082 050 098 107 115 13 131 139 148 156
—Position error monitoring s
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8.1.4 List of parameters that need to be adjusted in different gain gain adjustment modes

Gain adjustment
mode

Adjustable speed loop/position loop parameters

P07.20=0

P07.03 (Speed loop proportional gain) P07.04 (Speed loop integral gain)
P07.05 (Position loop proportional gain)

P07.08 P07.10 (Torque feedforward)

P07.09 P07.11 (speed feedforward)

P07.20=1

P07.03 P07.04 P07.05P07.08 P07.09 P07.10 P07.11 (First set of gains )
P07.21 P07.22 P07.23 P07.24 P07.25 P07.26 P07.27 (Second set of gains)

P07.20=2/3

P07.28 (Rigidity level)

P07.29 (ratio of load inertia)

P07.08 P07.10 P07.41 (Torque feedforward)
P07.09 P07.11 (speed feedforward)

P07.20=4

P07.29 (ratio of load inertia)

P07.03 (speed loop bandwidth) P07.04 (Speed loop integral gain)
P07.05 (position loop bandwidth)

P07.08 P07.10 P07.41 (Torque feedforward)

P07.09 P07.11 (speed feedforward)

P07.20=5

P07.78 (No need to adjust parameters )
P07.11 P07.09 (speed feedforward)

P07.20=0 or P07.20=4, these two modes have the highest adjustability, and the
performance that can be adjusted is also the best, which requires a higher degree of user

expertise. P07.20=5 This mode has the lowest adjustability and can only meet the general

application requirements, and has low requirements for the user's professional level. P07.20=2

is used for Fn006 single parameter self-adjustment.

P07.11 sets the speed feedforward coefficient. If the system requires the follow-up error

to be 0, that is, the position error needs to converge to 0 at constant speed, then the value

needs to be set to 100.0%. Under normal circumstances, it is sufficient to set it to 50.0%.
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After self-learning the rigidity level through Fn006, if further fine-tuning is required, the
bandwidth parameter corresponding to the rigidity level at this time can be set to P07.03,
P07.04, P07.05, and P07.20 is set to 4, and then further Adjust P07.03-P07.05 for fine
adjustment. When the rigidity level is converted into the corresponding speed loop bandwidth,

integral gain, position loop when P07.20=4
Bandwidth is shown in the table below.

Rigidity | Speed loop Speed Fosition Rigidity | Speed loop Speed | Position
level | bandwidth | °°P Loop level | bandwidth | °°P | LooP
P07.28 | (radss) mt'egral Bandwidth P07.28 | (radss) 1nt.egral Bandwidth
P07.03 gain (rad/s) P0O7.03 gain (rad/s)
P07.04 | P07.05 P07.04 | P07.05
0 9 1 2 16 314 31 62
1 12 1 2 17 376 38 75
2 15 2 3 18 471 47 94
3 18 2 4 19 562 56 112
4 22 2 4 20 722 72 144
5 28 3 6 21 879 88 176
6 38 4 8 22 1067 106 213
7 47 5 9 23 1318 131 263
8 57 6 11 24 1570 157 314
9 69 7 14 25 1758 175 351
10 88 8 17 26 1964 196 392
11 113 11 23 27 2135 213 427
12 157 16 31 28 2323 232 464
13 188 19 38 29 2512 251 502
14 219 22 44 30 2826 282 565
15 251 25 50 31 3140 314 628
8.2 Feedforward gain adjustment
8.2.1 speed feedforward
] Pt
speetree] . N\ seed |/ N\ Speed
Position > coofficient feedforward | feedfo
L dven PO7.11 filter PO7.09 e
Speed

=

roportional gain
prop P07.05 &

Position loop,

maximum output

speed limit
P07.06

Position

feedback

Position lgop

output value

—»command

Speed feedforward refers to the mathematical operation of the given position command
to obtain the speed required by the motor, which is directly given to the speed loop. As shown
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in the figure above, the position command is input into the servo, and it is directly converted
into the speed required by the motor. After filtering, it is superimposed on the speed command.
Generally speaking, the speed feedforward coefficient is directly set to 50%, and the speed
feedforward filter value is set according to the inertia, generally set to 0-20ms. The maximum
output speed limit of the position loop means that the output of the position loop is limited
within plus or minus percent P07.06. When the speed feedforward is set to 100%, the position
error can converge to 0 when the speed is constant. When it is less than 100%, the position
error will occur when the motor is moving.

8.2.2 Torque feedforward

Torque Torque
command command

rorque 1ecd 1 orque Torque
5| forward »| feedforward fegd

7| coeflicient X .
Speed P07.10 filter PO7.08 torvlvard
command e value
Portonal b Torque

S\ >T
Feedback

speed

. PT?P%%}TO(:;%‘]/ 53111 N +  command
d ntegral gain speed 100
P%TO% oui;put Vahﬁje

Torque feedforward refers to the mathematical operation of the given speed command,
combined with the load inertia, to obtain the torque that the motor needs to output, and
directly superimpose it into the torque command. As shown in the figure above, the speed
command is input into the servo, and is directly converted into the torque required by the
motor according to the torque feedforward coefficient. After filtering, it is superimposed on
the torque command. Generally speaking, the torque feedforward coefficient is determined by
the load inertia. The larger the load inertia is, the larger the value will be. This value can be
obtained through Fn007 to learn the habit. The torque feedforward filter is also determined by
the load inertia, which is generally set to 5-20ms.

When P07.20=0 or 1, the torque feedforward coefficient is equal to the value set by
P07.10. When P07.20=2 or 3 or 4, the torque feedforward coefficient adopts the value set by

P07.10*P07.41/100. When P07.20=5, the torque feedforward is invalid.

8.3 Filter time adjustment

There are three filter times related to loop control, one is the torque filter time. Under
normal circumstances, the torque filter is set to a low-pass filter (P07.12=0). At this time, the
larger the torque filter time constant P07.13, the smoother the torque command, which can
reduce the high-frequency noise of the motor and bring about The side effect is easy to
produce low frequency vibration. This value needs to be increased when the inertia is large.

The second is the speed feedforward filter time. When in position mode, if the position
command pulse frequency is low, and the position command filter parameters P03.06 and
P03.07 are both 0, the speed feedforward filter needs to be added. It can reduce the speed
pulsation of the position command and reduce the noise of the motor. The speed feedforward
filter time P07.09 is generally set at about 0-20.
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The third one is the torque feedforward filter time P07.08. When there are too many
high-frequency components of the torque command, this value needs to be increased,

generally set at around 5-20.

8.4 Load torque compensation function

VC330 servo provides 3 kinds of load torque compensation modes, and 3 kinds of
compensation modes are set by P07.50. When P07.50 is set to 0, the load torque
compensation is derived from the fixed value of P07.53. When P07.50 is set to 1, the
servo automatically observes the load torque value according to the relevant variables
(focusing on stability). When P07.50 is set to 2, the servo automatically observes the load
torque value according to the relevant variables (focusing on the response), and then to

compensate.
Related parameters are as follows.
read
o Set : Set Effective and
Parameter No. Parameter Description units Defaults .
range method way write
method
P07.50 Torque Compensation 0~2 - anytime | Immediately 0 RW
Mode
0-Torque compensation is derived from the fixed value P07.53
1-Automatic compensation (focus on stability, adjust P07.43, P07.54, P07.51, P07.52)
2-Automatic compensation (focus on response, adjust P07.43, P07.54)
P07.43 Torque compensation | 10~1000 - anytime | Immediately 100 RW
gain 1
P07.89 Torque compensation | 10~1000 - anytime | Immediately 100 RW
gain 2
P07.51 Torque Compensation | -1000.0~10 % anytime | Immediately 0 RW
Frequency Compensation 00.0
P07.52 Torque Compensation 1~1000 - anytime | Immediately 100 RW
Inertia Compensation
P07.53 Fixed torque | -3276.7~32 % anytime | Immediately 0 RW
compensation value 76.7
P07.54 Torque Compensation 0~100 % anytime | Immediately 100% RW
Percentage
P07.93 Final calculated torque - % - - 0 RO

compensation value
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8.5 Mechanical resonance suppression function

If the mechanical characteristics of the equipment have a resonance point at a certain
frequency, when the gain is increased, it may cause the motor to resonate, and the resonance
frequency is generally above 200Hz. In this case, the servo notch filter + torque low-pass
filter can be used to solve the problem. The servo provides 4 sets of notch filters (acting on
the position loop) and a set of torque low-pass filters to suppress the resonance signal. When
P07.12 is set to 0, a low-pass filter is used alone to suppress resonance. When P07.12 is set to
1, a notch filter is used alone to suppress resonance. When P07.12 is set to 3, a low-pass filter
and a notch filter are used for resonance suppression. When P07.12 is set to 4, once the servo
detects oscillation greater than 200Hz, it will automatically turn on a low-pass filter and a
notch filter to suppress the resonance. The vibration detection threshold is set by P07.38. The
smaller the value is, the more sensitive it is to vibration and the easier it is to detect vibration.
When high-frequency mechanical resonance occurs, it is preferred to use the method of
automatically inputting the notch filter (P07.12 is set to 4). If it cannot be solved,
P07.13-P07.19 and P07.44-P(07.49 can be manually set.

Related parameters are as follows.

read
o Set ; Set Effective and
Parameter No. Parameter Description units Defaults .
range method way write
method
Torque filter type anytime | Immediately

0-low pass filtering
1-notch filter

2-No filtering
P07.12 0~4 - 0 RW
3-Low pass and notch
cascade

4-Automatic calculation

of filter parameters

Torque low-pass filter anytime | Immediately
P07.13 . 0~327.67 ms 0.80 RW
time constant
The frequency of notch anytime | Immediately
P07.14 filter 1, when it is 0, the | 0~32767 Hz 0 RW
notch filter is invalid
P07.15 notch filter 1 depth 0~100.0 % anytime | Immediately 10.0 RW
P07.16 notch filter 1 width 0~1000.0 % anytime | Immediately 50.0 RW
The frequency of notch anytime | Immediately
P07.17 filter 2, when it is 0, the | 0~32767 Hz 0 RW
notch filter is invalid
P07.18 notch filter 2 depth 0~100.0 % anytime | Immediately 10.0 RW
P07.19 notch filter 2 width 0~1000.0 % anytime | Immediately 50.0 RW
P07.44 The frequency of notch | 0~32767 HZ anytime | Immediately 0 RW
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filter 3, when it is 0, the
notch filter is invalid
P07.45 notch filter 3 depth 0~100.0 % anytime | Immediately 10.0 RW
anytime | Immediately
P07.46 notch filter 3 width 0~1000.0 % 50.0 RW
The frequency of notch anytime | Immediately
P07.47 filter 4, when it is 0, the | 0~32767 HZ 0 RW
notch filter is invalid
P07.48 notch filter 4 depth 0~100.0 % anytime | Immediately 10.0 RW
P07.49 notch filter 4 width 0~1000.0 % anytime | Immediately 50.0 RW

8.6 Low frequency vibration suppression

When the motor drives a large inertia flexible load for high-speed positioning, if there is
continuous low-frequency vibration below 50Hz. It can be processed by the low frequency
vibration suppression function of the servo and the position command filter function. The
servo provides 1 set of low frequency suppression notch filter (acting on the speed loop), 1 set
of position command notch filter and 1 set of position command low pass filter to deal with
the relevant low frequency vibration. The frequency of the low frequency resonance can be
analyzed by VECObserver.

It should be noted that if the filter of the position command is increased, the motor
motion will lag, thereby increasing the position error during tracking, and it may report that
the position error is too large Er203. At this time, the position error threshold needs to be
appropriately increased.

Related parameters are as follows.

read
o Set ; Set Effective and
Parameter No. Parameter Description units Defaults .
range method way write
method
The frequency of the anytime | Immediatel
notch filter for low y
P07.55 frequency  suppression. | 0~100.0 - 0 RwW
When it is 0, the notch
filter is invalid.
i | iatel
Low Frequency Rejection anytime | Immediate
P07.56 . 0~1000.0 - y 50.0 RW
Notch Width
Low Frequency Rejection anytime | Immediatel
P07.57 0~100.0 - 10.0 RW
Notch Depth y
Position command notch anytime | Immediatel
P07.58 filter frequency, when it | 0~100.0 - y 0 RwW
is 0, the notch filter is
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invalid
Position command notch anytime | Immediatel

P07.59 . 0~1000.0 - 0.0 RW
filter width y
Position command notch anytime | Immediatel

P07.60 0~100.0 - 0.0 RW
filter depth y
Position given low pass anytime | Immediatel

P03.07 . 0~100.0 - 10 RW
filter time constant y
Excessive position error anytime | Immediatel
value, when set to 0, | 0~2147483 y

P03.19 . . 10 RW
there is no excessive 648
position error protection

8.7 Model Predictive Control Capability

Model predictive control means that the system directly calculates the new position
command, speed command, and torque command feed forward to the position loop, speed
loop, and torque loop according to the external position command, combined with the built-in
mechanical model.

Internal position

command

External position Feedforward speed
command ) command
——— » Mechanical Model P———»

Feedforward torgue
command

Under position mode control, the servo presets 4 model predictive control methods,
namely single inertia model predictive control, dual inertia model predictive control, single
inertia model predictive control (no model predictive position command filtering), dual inertia
model predictive control ( model-free predicted position command filtering). Single inertia
system refers to the rigid connection between the motor and the load, such as screw
connection. The dual inertia system refers to the connection between the motor and the load
with less rigidity, such as the pulley connection. The 4 model control modes are selected by
the first bit of P07.61. The factory default does not use model predictive control, but uses
ordinary feedforward control. When the model predictive control is enabled, the ordinary
speed feedforward P07.10 and torque feedforward P07.11 are invalid. The relevant parameters
of model predictive control are as follows.
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; read
Effective
oy Set . Set and
Parameter No. Parameter Description units way Defaults .
range method write
method
Advanced control | 0.0~3276.7 - anytime | Immediately 0 RW
function selection
AAA.B format
When AAA=0, the common feedforward control is adopted, and the feedforward is controlled by
P07.10, P07.11, etc.
When AAA=1, single-inertia model predictive control is used.
P07.61 When AAA=2, dual inertia model predictive control is adopted.
When AAA=3, single-inertia model predictive control (no model predictive position command
filtering) is used.
When AAA=4, the dual-inertia model predictive control (without model predictive position
command filtering) is used.
When B=0, there is no continuous vibration suppression function.
When B=1, the continuous vibration suppression function is enabled.
P07.62 Model prediction gain 1.0~2000.0 - anytime | Immediately 50.0 RW
Model Prediction anytime | Immediately
P07.63 . 50.0~200.0 - 100.0 RW
Compensation
Model predicts positive anytime | Immediately
P07.64 . 0~1000.0 - 100.0 RW
gain
Model predicts inverse anytime | Immediately
P07.65 . 0~1000.0 100.0 RW
gain
Model predicts anytime | Immediately
P07.66 suppression frequency 1 1.0~250.0 - 50.0 RW
Model predicts anytime | Immediately
P07.67 . 1.0~250.0 70.0 RW
suppression frequency 2
Model predicts anytime | Immediately
P07.68 . 0~1000.0 100.0 RW
feedforward velocity
P07.69 Model predicts 2 gain 1.0~2000.0 - anytime | Immediately 50.0 RW
Model Prediction 2 anytime | Immediately
P07.70 50.0~200.0 - 100.0 RW
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Chapter 9 Parameter List

function code group Summary of parameter groups
Group P00 Motor and Encoder Parameters
Group P01 Drive hardware parameters
Group P02 Basic control parameters
Group P03 position mode parameter
Group P04 Parameters related to the speed mode
Group P05 Related parameters of torque mode
Group P06 DIDO AIAO's related parameters
Group P07 loop control parameters
Group P08 Communication parameters
Group P09 Advanced debugging parameters
Group P10 Fail safe parameters
Group P11 Multi-speed parameters
Group P12 Virtual DI DO parameters
Group P13 Multi-segment position parameters

@ Explanation of parameter setting method and effective method:

Zero speed setting: This parameter can only be modified when the motor is in zero speed
state.

Stop to setting: Indicates that this parameter is read-only when enabled, and can only be
modified when disabled.

anytime: Indicates that this parameter can be set at any time after power-on.

Immediately : Indicates that the parameter can be modified when the machine is running,
that is, such parameters can be modified in any state, and will take effect immediately after
the modification is completed.

Reset effective: Indicates that after the parameter is modified, the drive needs to be reset
to take effect.

9.1 PO0O group parameters - motor and encoder parameters

Rated current of motor Set
Name Stop to set Access RW
Moment
P00.01 -
. active .
Range 0~3276.7 | Unit A Immediately default 6.0
moment
This parameter is password protected.

Set RW
P00.02 Name Rated speed of the motor Stop to set Access
method
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Range ) active ) 3000
1~32767 | Unit | rpm Immediately default
moment
Name . Set Stop to set Access
Maximum speed of the RW
method
P00.03 motor
) active )
Range 1~32767 | Unit | rpm Immediately default 3000
moment
The direction of motor Set
Name . Stop to set Access RW
rotation method
P00.04 -
. active .
Range 0~1 Unit - Immediately default 1
moment
Setting Direction of rotation
0 The positive speed of the motor is defined as the clockwise

rotation direction of the motor (looking at the motor shaft)

1 The positive speed of the motor is defined as the

counterclockwise rotation direction of the motor (looking at the

motor shaft)

After setting this parameter, the encoder must be re-learned before it can run. Please

connect the UVW power cable of the motor according to the manufacturer's standard,

otherwise the rotation direction of the motor may be reversed.

Number of pole pairs of Set
Name Stop to set Access RW
the motor method
P00.05 -
. active .
Range 1~32767 | Unit - Immediately default 4
moment
Set
Name Motor ID Stop to set Access RW
method
P00.06 -
. active .
Range 1~32767 | Unit - Immediately default 0
moment
Set
Name Type of motor encoder Stop to set Access RW
method
P00.08 -
. active .
Range 0~12 Unit - Immediately default 0
moment
Setting Type of motor encoder
0 Incremental encoder ABZ with UVW
1 17-bit absolute value of Tamagawa multi-turn
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2 24-bit Nikon multi-turn absolute value
3 reserve
4 Rotary encoder to incremental
5 Line-saving encoder
6 23-bit absolute value of Tamagawa multi-turn
7 23-bit absolute value of Tamagawa lap
8 17-bit Tamagawa single lap, absolute value
9 Incremental encoder ABZ without UVW
10 12-bit SPI resolver
11 14-bit resolver
12 BISSC
Motor encoder hardware Set
Name . Stop to set Access RW
filter settings method
P00.09 -
. active .
Range 1~32767 | Unit | 20ns Immediately default 20
moment
Motor encoder software Set
Name ) Stop to set Access RW
filter time method
P00.10 -
. active .
Range 0~32767 | Unit ms Immediately default 5
moment
) Set
Name Motor encoder resolution Stop to set Access RW
method
P00.11 100~ .
) active ) 100
Range 214748364 | Unit | - Immediately default
moment 00
7
Motor encoder position Set
Name ] - Access RO
(encoder unit) method
P00.13 . -
Unit active
Range - - - default -
moment
The detected encoder Set
Name ) - Access RO
resolution method
P00.15 -
. active
Range 0~32767 | Unit - - default -
moment
Motor encoder Hall code Set
Name - Access RO
value method
P00.17 - -
Range - Unit - active - default -
moment
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Absolute value system Set
Name Stop to set Access RW
mode method
P00.18 0-Increment ) Take effect
. active
Range 1-absolute Unit | - after power default 0
moment
value on
Motor encoder speed Set
Name ) ] Stop to set Access RW
sampling period method
Range | 0-7 Unit - active Take effect default 0
moment after power
on
0- incremental 250us , Tamagawa 300us , Nikon 200us;
P00.19 | 1- incremental 500us , Tamagawa 360us , Nikon 240us;
2- incremental 750us , Tamagawa 420us , Nikon 280us;
3- incremental 1000us , Tamagawa 480us , Nikon 320us;
4- incremental 50us , Tamagawa 60us , Nikon 40us;
5- incremental 100us , Tamagawa 120us , Nikon 80us;
6- incremental 150us , Tamagawa 180us , Nikon 120us;
7- incremental 200us , Tamagawa 240us , Nikon 160us
) Set Access
Name Stator resistance Stop to set RW
method
P00.20 ) Take effect
) active default
Range 0~327.67 | Unit Q after power -
moment
on
o Set
Name D- axis inductance Stop to set Access RW
method
P00.21 ) Take effect
. active
Range 0~327.67 | Unit | mH after power default -
moment
on
o Set
Name Q- axis inductance Stop to set Access RW
method
P00.22 ) Take effect
. active
Range 0~327.67 | Unit | mH after power default -
moment
on
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Line back electromotive Set
Name Stop to set Access RW
force method
P00.23 . ) Take effect
Uni v/ active
Range | 0~3276.7 after power default -
t krpm | moment
on
Motor peak current Set
Name Stop to set Access RW
percentage method
P00.24 ) Take effect
. active
Range | 0~3276.7 | Unit | % after power default -
moment
on
This parameter is password protected.
Set
Name Motor rated torque Stop to set Access RW
method
P00.25 ) Take effect
0~21474 . active
Range Unit | NM after power default -
836.47 moment
on
o Set
Name Motor rotor inertia Stop to set Access RW
method
P00.27 ) Take effect
0~21474 ) ) active
Range Unit | Kgem after power default -
836.47 moment
on
Set
Name Type of motor Stop to set Access RW
method
P00.29 ) Take effect
. active
Range 0~2 Unit - after power default 0
moment
on
Setting Motor encoder type
0 Synchronous motor
1 Asynchronous motor
2 Linear motor
Set
Name Second encoder type Stop to set Access RW
method
P00.30 -
. active .
Range 0~2 Unit - Immediately default 0
moment
Setting Second encoder type
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0 Incremental encoder
Single-turn absolute encoder
2 Multi-turn absolute encoder
Second encoder hardware Set
Name . Stop to set Access RW
filter setting method
P00.31 -
. active .
Range 1~32767 | Unit | 20ns Immediately default 20
moment
Second encoder software Set
Name . Stop to set Access RW
filter time constant method
P00.32 -
) active ) default
Range 0~32767 | Unit ms Immediately 5
moment
Second encoder Set
Name . Stop to set Access RW
resolution method
P00.33 -
100~ ) active ) 1000
Range Unit | - Immediately default
2147483647 moment 0
Second encoder position Set
Name ) - Access RO
(Encoder Units) method
P00.35 -
. active
Range - Unit - - default -
moment
Mechanical origin offset Set
Name . - Access RO
lower 32 bits method
P00.37 -
. active
Range - Unit - - default -
moment
Mechanical zero point Set
Name ) ) - Access RO
offset high 32 bits method
P00.39 -
. active
Range - Unit - - default -
moment
Absolute value system Set
Name L Stop to set Access RW
fault shielding method
P00.41 -
. active .
Range 0~3 Unit - Immediately default 0
moment
The 0th bit shields the battery alarm; the 1st bit shields the battery failure
Motor instantaneous Set
P00.42 Name - Access RO
current percentage method
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) active default
Range - Unit % - 0
moment
Motor instantaneous Set
Name - Access RO
power percentage method
P00.43 -
. active
Range - Unit | % - default 0
moment
Set
Name Average load rate - Access RO
method
P00.44 -
. active
Range - Unit % - default 0
moment
Maximum motor
Name ) Set method - Access RO
current percentage in 1s
P00.45 -
. active
Range - Unit % - default 0
moment
Maximum motor power
Name ) Set method - Access RO
percentage in 1s
P00.46 -
) active default
Range - Unit % - 0
moment
Induction motor stator
Name . Set method - Access RW
resistance
Take
P00.47 ) effect
) active
Range 0-327.67 | Unit ohm after default 0
moment
power
on
Induction motor rotor
Name ] Set method - Access RW
resistance
Take
P00.48 ) effect
. active
Range 0-327.67 | Unit | ohm after default 0
moment
power
on
Total leakage inductance of
Name . i Set method - Access RW
P00.49 induction motor
Range 0-3276.7 ’ Unit ‘ mH active Take default 0
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moment effect
after
power
on
Induction motor
Name o Set method - Access RW
magnetizing inductance
Take
P00.50 ) effect
. active
Range 0-3276.7 | Unit mH after default 0
moment
power
on
Induction motor rated
Name Set method - Access RW
frequency
Take
P00.51 ) effect
) active
Range 0-3276.7 | Unit Hz after default 0
moment
power
on
Induction motor output
Name Set method - Access RO
torque
P00.52 )
) active default
Range 0-3276.7 | Unit NM - 0
moment
Induction motor output
Name Set method - Access RO
power
P00.53 )
. active
Range 0-327.67 | Unit Kw - default 0
moment
Induction motor percentage
of magnetizing current, unit
Name ) Set method - Access RW
is the percentage of motor
rated current
P00.54 Take
. effect
. active
Range 0-3276.7 | Unit % after default 0
moment
power
on
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Induction motor output
Name Set method - Access RO
torque 2
P00.55 -
) active default
Range 0-3276.7 | Unit NM - 0
moment
Motor encoder fastest Set Stop to
Name ) Access RW
acceleration method set
Take default
P00.57 ) effect
. active
Range 0-3276.7 | Unit | rpm/ms after 0
moment
power
on
) Set
Name Speed Watch Gain Stop to set Access RW
method
P00.58 ) Take effect
) active default
Range 0-32767 | Unit - after power 0
moment
on
Observation method of .
e
Name flux linkage of induction Stop to set Access RW
method
motor
P00.59
) Take effect
. active
Range 0~1 Unit - after power default 1
moment
on
Setting Observation method of flux
linkage of induction motor
0 Compatible with the flux
observation algorithm of the
old VC servo driver
1 New flux linkage observation
algorithm
Enable absolute encoder Set
Name Stop to set Access RW
Z offset method
P00.60 ) Take effect default
. active
Range 0~1 Unit - after power 0
moment
on
Setting Enable absolute encoder Z offset
0 The absolute value encoder Z point offset
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P00.71 is invalid, and the encoder phase
will be reset when the encoder is
self-learning.

1 Absolute encoder Z-point offset P00.71

is valid, and the encoder phase will not

be reset when the encoder is self-learning

Permanent magnet Stop ¢
op to
Name synchronous motor field Set method pt Access RW
se
weakening percentage
Take
P00.61
) effect
. active
Range 0-50 Unit % after default 0
moment
power
on
. . Stop to
Name Linear motor pole pitch Set method . Access RW
se
Take
P00.62 ) effect
) active
Range 0-3276.7 | Unit | 0.lmm after default 0
moment
power
on
Linear motor grating scale
resolution, that is, the Stop to
Name ) ) Set method Access RW
distance corresponding to set
one pulse
P00.64 Take
) effect
. active
Range 0-3276.7 | Unit | 0.1lum after default 0
moment
power
on
Current Loop Limiting Set
Name . Stop to set Access RW
Amplitude Parameters method
P00.66 ) Take effect default
. active
Range 0~32767 | Unit - after power 0
moment
on

A total of 5 bits, ABCDE, when the highest bit A is set to 1, the voltage limit amplitude is not
enabled, and when it is set to 0, the voltage limit amplitude is enabled. The B bit is the field
weakening regulator KP, the C bit is the field weakening regulator KI, the D bit is to set the limit
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amplitude of ud, set it to 0-9, representing 10% to 100%, and the E bit sets the multiple of the

high-speed phase compensation.

Motor UVW phase Set
Name Stop to set Access RW
sequence method
P00.70 -
) active ) default
Range 0~1 Unit - Immediately 1
moment
Setting motor UVW phase sequence
0 positive sequence
1 reverse sequence

This parameter is password protected and can be obtained by self-learning.

Z point offset Set
Name . Stop to set Access RW
(encoder unit) method
P00.71 -
) active ) default
Range 0~32767 | Unit - Immediately 0
moment

The offset of the Z point relative to the magnetic pole. This parameter is password protected.

AB phase sequence of the Set
Name Stop to set Access RW
encoder method
P00.72 -
. active .
Range 0~1 Unit - Immediately default 0
moment
Setting AB phase sequence of the encoder
0 positive sequence
1 reverse sequence

This parameter is password protected and can be obtained by self-learning.

When the Hall code value Set
e
Name is 1, the corresponding Stop to set Access RW
i method
P00.73 electrical angle
Range 0~1023 Unit - active Immediately default 425
moment

This parameter is password protected and can be obtained by self-learning.

When the Hall code value Set
e
Name is 2, the corresponding Stop to set Access RW
. method
P00.74 electrical angle
Range 0~1023 Unit - active Immediately default 85
moment

This parameter is password protected and can be obtained by self-learning.
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When the Hall code value -
e
Name is 3, the corresponding Stop to set Access RW
_ method
P00.75 electrical angle
Range 0~1023 Unit - active Immediately default 255
moment
This parameter is password protected and can be obtained by self-learning.
When the Hall code value -
e
Name is 4 , the corresponding Stop to set Access RW
_ method
P00.76 electrical angle
) active )
Range 0~1023 Unit - Immediately default 765
moment
This parameter is password protected and can be obtained by self-learning.
When the Hall code value -
€
Name is 5, the corresponding Stop to set Access RW
) method
P00.77 electrical angle
Range 0~1023 Unit - active Immediately default 595
moment
This parameter is password protected and can be obtained by self-learning.
When the Hall code value -
€
Name is 6, the corresponding Stop to set Access RW
) method
P00.78 electrical angle
Range 0~1023 Unit - active Immediately default 935
moment
This parameter is password protected and can be obtained by self-learning.
. . Set
Name Z point window enable Stop to set Access RW
method
P00.79 -
. active .
Range 0~255 Unit - Immediately default 22
moment
This parameter is password protected.
9.2 P01 group parameters - driver hardware parameters
. Set
Name ARM software version - Access RO
PO1.01 method
Range 0~65.535 ‘ Unit ‘ - active - default -
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‘ ‘ ‘ ‘ moment ‘

Set
Name FPGA software version - Access RO
method

P01.02 .
. active
Range 0~65535 | Unit - - default -
moment

Set
Name Driver rated current Stop to set Access RW
method

P01.03 . .
) active Immediately
Range 0~3276.7 | Unit | A default 6.0
moment

This parameter is password protected.

Set
Name Driver rated current - Access RO
method
P01.04 -
. active
Range 0~3276.7 | Unit A - default -
moment
U phase current Set
Name ) - Access RO
instantaneous value method
P01.05 -
. active
Range -3276.7~3276.7 | Unit | A - default -
moment
V phase current Set
Name . - Access RO
instantaneous value method
P01.06 -
. active
Range -3276.7~3276.7 | Unit | A - default -
moment
. Set )
Name Rated voltage of the drive anytime Access RW
method
P01.07 - -
. active Immediately
Range 100~32767 | Unit | V default 220
moment
Bus voltage monitoring Set
Name - Access RO
value method
P01.08 -
. active
Range 0~32767 | Unit v - default -
moment
Bus voltage calibration Set .
Name . anytime Access RW
coefficient method
P01.09 -
. active i
Range 0~3276.7 | Unit % Immediately | default | 100.0
moment
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Set
Name Drive temperature - Access RO
method
P01.10 -
. . active
Range 0~3000 | Unit | 0.17C - default -
moment
PWM frequency setting Set
Name . Stop to set Access RW
register method
PO1.11 ) Take effect
. active
Range 0~4 Unit - after power default 3
moment
on
Setting Frequency
0 1.5K
1 2K
2 4K
3 8K
4 10K
This register is password protected.
. Set
Name IGBT dead time Stop to set Access RW
method
PO1.12 ) Take effect
. active
Range 3~10 Unit | us after power default 3
moment
on
This register is password protected.
. Set
Name Driver type - Access RO
method
P01.13 -
. active
Range - Unit - - default 0
moment

The first two digits represent the drive communication type, and the last three digits represent the
drive function type.

The communication type is 5, representing general-purpose servo, RS485-Modbus communication;
The communication type is 6, which represents CANopen bus servo with CiA402 protocol;

The communication type is 7, which represents EtherCAT bus servo with CiA402 protocol;

The communication type is 9, which means PROFINET bus servo;

The function type is 1, which represents a general-purpose servo with tension control function;

The function type is 2, which represents a general-purpose servo with the function of round pressing;
The function type is 3, which represents a general-purpose servo with wheel cutting function;

The function type is 5, which represents a general-purpose servo with flying shear function;

The function type is 7, which represents a general-purpose servo with a fully closed-loop pressure
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function;
) Set
Name Driver level number - Access RW
method
PO1.15 ;
. active
Range 0~32767 | Unit | - - default 0
moment

When restoring the factory defaults, the parameters related to the drive level will be restored. The

numbers and corresponding levels are as follows:

E-structure servo driver class number
Drive class Current (A) Voltage (V)

1 3A 220V

2 6A 220V

3 12A 220V

4 TA 380V

5 12A 380V

40 15A 220V

The multiple of the speed Set
e
Name loop execution frequency anytime Access RW
method
and the PWM frequency
PO1.16
) Take effect
. active
Range 0~3 Unit - after power default 0
moment
on
Setting The multiple of the speed loop execution

frequency and the PWM frequency

0 2x
1 1x
2 2x
3 4x

Only Nikon 24-bit encoders allow setting bits 4 times, and the switching frequency must be less

than or equal to 8k

Resistance value of Set
Name . Stop to set Access RW
sampling current method
PO1.17 ) Take effect
. active
Range 0~65.535 | Unit - after power default 0
moment
on
This register is password protected.
The current loop Set .
P0O1.18 Name ) ) anytime Access RW
execution frequency is a method
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multiple of the PWM
frequency
. Take effect
. active
Range 0~4 Unit | - after power default 0
moment
on
Setting The current loop execution frequency is a
multiple of the PWM frequency
0 2x
1 1 x
2 2x
3 4 x
4 8 x
Current sampling Set .
Name o anytime Access RW
decimation rate method
PO1.19 ) Take effect
. active
Range 0~4 Unit - after power default 0
moment
on
Setting Current sampling decimation rate
0 Decimation rate is 32 and avoids PWM spikes
1 Decimation rate is 32 to avoid PWM spikes
2 Decimation rate is 64, do not avoid PWM spikes
3 Decimation rate is 128, do not avoid PWM spikes
4 Decimation rate is 256, do not avoid PWM spikes
Allow PWM to update Set .
Name ) ) anytime Access RW
immediately method
P0O1.21 ) Take effect
. active
Range 0~1 Unit | - after power default 0
moment
on
Setting Current sampling decimation rate
0 PWM up and down update
1 PWM is updated immediately
Deadband Compensation Set .
Name Allow setting | Access RW
Percentage method
P01.22 ) Take effect
. active
Range 0~100 Unit | % after power default 0
moment
on
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C-phase current sampling Set
Name Access RO
offset value method
P01.30 -
. active
Range 0~32767 | Unit | AD default 0
moment
This parameter is password-protected and automatically calculated when power is turned on.
B-phase current sampling Set
Name Access RO
offset value method
P01.31 -
. active
Range 0~32767 | Unit | AD default 0
moment
This parameter is password protected.
C-phase current AD Set
Name . Access RO
sampling value method
P01.32 -
. active
Range 0~32767 | Unit | AD default -
moment
B-phase current AD Set
Name ) Access RO
sampling value method
P01.33 -
. active
Range 0~32767 | Unit | AD default -
moment
Capacitor voltage AD Set
Name . Access RO
sampling value method
P01.34 -
. active
Range 0~32767 | Unit | AD default -
moment
Motor temperature AD Set
Name Access RO
sample value method
P01.36 -
. active
Range 0~32767 | Unit | AD default -
moment
continuous run time from Set
Name Access RO
last restore factory value method
P01.37 -
. active
Range - Unit | Ms default -
moment
) Set
Name Driver ID Access RO
method
P01.39 -
. active
Range - Unit - default 0
moment
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Set
Name Driver ID2 - Access RO
method
P01.44 -
. active
Range - Unit - - default 0
moment
Multi-function parameter Set i
Name anytime Access RW
1 method
P01.46 -
. active .
Range 0~65535 Unit | - Immediately default 220
moment

Multi-function setting BITO enables Al automatic correction, BIT1 does not enable DO output
protection, when BIT11=1, the voltage is low (less than 0.65*1.1414 of the rated voltage), the
relay is disconnected, and when BIT11=0, the relay will not be disconnected when it is closed.
When the BIT9 universal servo is set to 1, the offset will not be performed when returning to zero,

and the origin will be directly set as the offset position.

Multi-function parameter Set .
Name anytime Access RW
2 method
PO1.51 -
. active .
Range 0~65535 Unit - Immediately default 2
moment

When BIT0=0, use the torque feedforward to calculate the torque feedforward according to the
position command. When BIT0=1, use the old torque feedforward to calculate the torque
feedforward according to the velocity command.

When BIT1=0, enable, torque feedforward when P07.20=0/1. When BIT1=1, disabled. Torque
feedforward when P07.20=0/1.

When BIT2=1, power-on triggers the phase finding of the linear motor incremental encoder
When BIT3=1, Fn004 does not learn the motor encoder parameters, only VVVF speed regulation
When BIT4=1, the resolver FREQ SEL1

When BIT5=1, resolver AMCD

When BIT6=1, the resolver automatically resets the fault

When BIT7=1, select the high-speed pulse command as the pulse position command. BIT7=0,

select the low-speed pulse command as the pulse position command.
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9.3 P02 group parameters - basic control parameters

Set
Name Drive Control Mode anytime Access RW
method
P02.01 - -
) active Immediat
Range 0~7 Unit - default 0
moment ely
Setting Control mode
0 Position mode
1 Speed mode
2 Torque mode
3 Position/torque mode IO switching, select Torque mode when
INFn.36 is active
4 Position/speed mode IO switching, select speed mode when INFn.36
is active
5 Torque/speed mode 10 switching, select torque mode when INFn.36
is active
6 Position/torque/speed mode IO switching, through INFn.36, INFn.37
switching
INFn.37 INFn.36 working mode
invalid invalid Speed mode
invalid valid Torque mode
valid XX Position mode
7 Dedicated control mode
Current Mode of Set
Name ) ) - Access RO
operation display method
P02.02 -
. active
Range 0~2 Unit - - default -
moment
Setting control mode
0 position mode
1 speed mode
2 torque mode
Forward and reverse Set .
Name o . anytime Access | RW
rotation is prohibited method
P02.03 - - -
Range 0~2 Unit - active Immediately | default 0
moment
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Setting

Forward/reverse setting

0 No forward and reverse restrictions

1 Forward rotation is prohibited

2 Reverse prohibited

P02.04

Name

Drive status

Set
method

Access

RO

Range

0~32767 | Unit -

active

moment

default

Setting

Drive status

1 Self-check (nordy)

8

ready (rdy)

16

running(run)

32

emergency stop(run)

64

Responding to failures (run)

128

Fault (Er.xxx)

P02.05

Name

LED display content in

running or rdy state

Set
method

anytime

Access

RW

Range

0~10 Unit -

active

moment

Immediately

default

Setting

Display content

0

Display state

Display speed

Display capacitor voltage

Display temperature

Display current

Display DI level value

Display DO level value

All voltage value

0| [N | N B |W N

Al2 voltage value

—_
o

Torque percentage

P02.07

Name

Parameter write protection

Set
method

anytime

Access

RW

Range

0~1 Unit -

active

moment

Immediately

default
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Setting Parameter write setting
0 write prohibited
1 writable
. Set )
Name Parameter save selection anytime Access | RW
method
P02.08 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Parameter save settings
0 The parameters are saved in EEPROM and
saved when power off
1 Parameters are saved to RAM, lost when power
off
2 The parameters written by communication are
saved to RAM, and lost when power off, the
parameters written by the panel are saved to
EEPROM, and saved when power off
) Set )
Name Startup options anytime Access RW
method
Take
P02.09 .
; active effect
Range 0.00~5.00 | Unit - default 0
moment after
power on

a.bb format. When a=0, it starts normally. When a=1, all parameters are read to the U disk at
startup, and the name in the U disk is <PARA + 'bb'.csv>. For example, if P02.09=1.05 is set, all
parameters will be saved to the U disk when the system is started next time, and the file name is
'PARAOS.csv'. When a=2, all parameters with the parameter name <PARA + 'bb'.csv> in the U
disk will be updated to the servo at startup. For example, when P02.09=2.99, all parameters with
the parameter name 'PARA99.csv' in the U disk will be updated to the servo at the next startup.
When a=3, all non-motor drive parameters with the parameter name <PARA + 'bb'.csv> in the U
disk will be updated to the servo at startup. 13. All parameters except P10.01, P1003, P10.04, and
P10.06; when a=4, update all control parameters with the parameter name <PARA + 'bb'.csv> in
the U disk to the servo , the control parameters refer to all parameters except P00, POl group,
P05.13, P10.01, P1003, P10.04, P10.06, P07 group; when a=5, record the curve in real time to U
plate.

Selection of Servo Type 11 Set .
Name anytime Access | RW
Fault Shutdown Mode method
P02.10 -
. active .
Range 0~5 Unit - Immediately | default | 0
moment
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Setting

Selection of Servo Type II Fault Shutdown Mode

free to rotate

rapid deceleration stop and disable driver

slow deceleration stop and disable driver

rapid deceleration stop and keep enable driver

slow deceleration stop and keep enable driver

DN | B |W[N |-

Braking according to the current set by P02.18

P02.11

Name

fault type 3 stop mode

selection

Set

anytime
method st

Access

RW

Range

0~5

active

Unit - Immediately

moment

default

Setting

fault type 3 stop mode selection

0

free to rotate

rapid deceleration stop and disable driver

slow deceleration stop and disable driver

rapid deceleration stop and keep enable driver

slow deceleration stop and keep enable driver

1
2
3
4
5

Braking according to the current set by P02.18

P02.12

Name

Over travel stop mode

selection

Set

anytime
method o

Access

RW

Range

0~5

) active )
Unit - Immediately

moment

default

Setting

Over travel stop mode selection

0

free to rotate

rapid deceleration stop and disable driver

slow deceleration stop and disable driver

rapid deceleration stop and keep enable driver

slow deceleration stop and keep enable driver

1
2
3
4
5

Braking according to the current set by P02.18

P02.13

Name

Disable driver stop mode

selection

Set

anytime
method

Access

RW

Range

0~2

active

Unit - Immediately

moment

default

Setting

Disable driver stop mode selection

0

free to rotate

1

rapid deceleration stop and disable driver

2

slow deceleration stop and disable driver
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Emergency Set .
Name i anytime Access | RW
stop selection method
P02.14 -
. active .
Range 0~4 Unit - Immediately | default | 0
moment
Setting Emergency stop mode selection
0 free to rotate
1 rapid deceleration stop and disable driver
2 slow deceleration stop and disable driver
3 rapid deceleration stop and keep enable driver
4 slow deceleration stop and keep enable driver
. . Set )
Name rapid stop time anytime Access | RW
method
P02.16 -
. active .
Range 0~65535 | Unit ms Immediately | default | 500
moment
) Set )
Name slow stop time anytime Access | RW
method
P02.17 )
. active .
Range 0~65535 | Unit ms Immediately | default | 1000
moment
Drive dynamic braking Set .
Name anytime Access | RW
current method
P02.18 -
. active .
Range 0~3276.7 | Unit % Immediately | default | 50
moment
Enable hardware dynamic Set .
Name . anytime Access RW
braking method
P02.19 . Reset
. active
Range 0~32767 | Unit ms takes default 0
moment
effect
. . Set .
Name Servo braking option anytime Access | RW
method
P02.20 .
. active .
Range 0~3 Unit | - Immediately | default 2
moment
Setting Braking method
0 Never start the brake
1 Braking is possible only when decelerating
2 ready to brake at any time
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3 Braking is only possible when the energy is fed back

For 220V drives, when the DC bus voltage is greater than 380VDC, the dynamic braking circuit is
activated;

For 380V drives, when the DC bus voltage is greater than 680VDC, the dynamic braking circuit is

activated.
. . Set .
Name Braking resistor value anytime Access | RW
method
P02.21 -
. active .
Range 0~3276.7 | Unit Q Immediately | default 0
moment
Maximum power of braking Set )
Name . anytime Access | RW
resistor method
P02.22 -
. active .
Range 0~3276.7 | Unit KW Immediately | default 0
moment
Heat dissipation coefficient Set )
Name . . anytime Access | RW
of braking resistor method
P02.23 -
. active .
Range 0~100 Unit % Immediately | default | 50
moment

If it is set to 100%, it means that it takes 10s to drop from the maximum heat to 0.

After the brake release Set
e
Name command is output, the anytime Access | RW
) ) method
P02.30 command input is delayed
. active .
Range 0~32767 | Unit ms Immediately | default | 250
moment
Set )
Name Brake zero speed threshold anytime Access | RW
method
P02.31 -
. active .
Range 0~32767 | Unit rpm Immediately | default | 30
moment
) Set .
Name Power up hold time anytime Access | RW
method
P02.32 5
. active .
Range 0~32767 | Unit ms Immediately | default | 150
moment
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Max brake hold time after Set )
Name . . anytime Access | RW
disable driver method
P02.33 -
. active .
Range 0~32767 | Unit ms Immediately | default | 500
moment

After the enable is turned off, when the motor is rotating, the maximum waiting time for the brake

to be effective.

Set
Name Driver password anytime Access | RW
method
P02.35 -
. active .
Range 0~32767 | Unit - Immediately | default 0
moment
Self-learning maximum Set i
Name o anytime Access | RW
current limit method
P02.36 - -
) active Immediately
Range 0~100 Unit - default 30
moment

Setting 30 is 30% of the rated current of the motor

Internal software counter Set
Name - Access RO
count value method
P02.37 -
0~214748 ) active
Range Unit - - default -
3647 moment

This parameter is a double-byte parameter; the value is retained after power failure.

Internal software counter Set .
Name . anytime Access RW
arrival value method
P02.39 - -
0~214748 ) active Immediat default
Range Unit - 0
3647 moment ely

This parameter is a double-byte parameter.

VVVF maximum voltage Set .
Name anytime Access | RW
output method
P02.41 -
. active .
Range 0~1000 | Unit A" Immediately | default | 30
moment
) Set .
Name Linear motor parameter anytime Access RW
method
P02.42 ) Reset
. active
Range 0~32767 | Unit - takes default 0
moment
effect

The linear motor parameter defaults to 0, a total of 5 digits, the lower two digits set the linear
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have a hall, set to 0, the encoder has hall.

motor phase self-learning gain, generally set to 5-30, when it is set to 0, the gain is automatically
set, and the second digit encoder self-learns the most laps. Number, that is to say, the number of
encoder pulses that the self-learning takes the most = the second bit * resolution, the third bit is

the speed level of the encoder self-learning encoder, the high bit is set to 1, the encoder does not

Set
Name Instruction reversal anytime Access RW
method
P02.50 . .
. active Immediat
Range 0-7 Unit - default 0
moment ely
When the Oth bit is valid, the position command is reversed;
When the first bit is valid, the speed command is reversed,
When the second bit is valid, reverse the torque command
9.4 P03 Group parameter - position mode parameter
. Set .
Name Source of position cmd anytime Access RW
method
P03.01 - -
) active Immediat
Range 0~6 Unit - default 0
moment ely
Setting position command source
0 Sourced from external XY pulse commands
1 From internal multi-segment location planning
2 Switch between external pulse command and internal
position planning command through INFn.35
3 The command pulse superimposes the second encoder pulse
as the position command
4 Command pulse superimposed internal position planning as
position command
Round pressure round sleeve label
6 sine wave
Set
Name pulse pattern Stop to set Access | RW
method
P03.02 ; . .
Range 0~4 Unit - active Immediately | default 2
moment
Setting Command pulse count mode
0 Pulse plus direction &positive logic
1 Pulse plus direction &negative logic
2 AB pulse
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CW-+CCW positive logic

4 CW-+CCW negative logic

Command pulse hardware Set
Name . Stop to set Access | RW
filtering method
P03.03 -
. active .
Range 0~32767 | Unit | 20ns Immediately | default 50
moment
Command pulse count Set
Name - Access RO
value method
P03.04 - -
-2147483647~ | Uni active
Range - - default -
2147483647 t moment
Position command given Set set when
Name ) ) Access | RW
median filter time constant method stop
P03.06 -
. active .
Range 0~128 Unit | ms Immediately | default 0
moment
Position command given Set set when
Name . Access | RW
low-pass filter time constant | method stop
P03.07 -
. active .
Range 0~32767 Unit | ms Immediately | default 20
moment
Electronic gear ratio 1 Set .
Name anytime Access | RW
numerator method
P03.08 -
. active .
Range 1~2147483647 | Unit | - Immediately | default 0
moment
Electronic gear ratio 1 Set )
Name i anytime Access | RW
denominator method
P03.10 -
. active .
Range 1~2147483647 | Unit | - Immediately | default | 1000
moment
Electronic gear ratio 2 Set i
Name anytime Access | RW
numerator method
P03.12 -
. active .
Range 1~2147483647 | Unit | - Immediately | default 0
moment
Electronic gear ratio 2 Set i
P03.14 Name . anytime Access RW
denominator method
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) active Immediat
Range 1~2147483647 | Unit | - default 1000
moment ely
Electronic gear ratio Set .
Name o . anytime Access | RW
switching time constant method
P03.16 -
. active .
Range 0~32767 Unit | ms Immediately | default 0
moment
Position error Set
Name - Access RO
(0.0001round) method
P03.17 -
. 0.0001 active
Range - Unit - default -
round moment
Maximum position error Set )
Name anytime Access RW
threshold (0.0001round) method
P03.19 -
. active .
Range 0~2147483647 | Unit | - Immediately | default | 30000
moment

Excessive position error threshold, when it is set to 0, no excessive position error protection will be

performed.
Form setting of position -
e
Name deviation clear signal anytime Access | RW
method
P03.21 INFn.25
) active )
Range 0~3 Unit - Immediately default 0
moment
Setting Position deviation clear signal form setting
0 Clear deviation when INFn.25 is valid
1 Clear the deviation when INFn.25 changes from invalid to valid
2 INFn.25 Invalid clear deviation
3 Clear the deviation when INFn.25 is changed from valid to invalid
Position deviation Set )
Name ) ) anytime Access RW
clearing options method
P03.22 -
. active .
Range 0~6 Unit - Immediately | default 0
moment
Setting Position deviation clearing options
0 Clear position error and clear velocity
1 reserve
2 reserve
3 reserve
4

Clear the position error, and at the same time,
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the speed drops to zero in a straight line, and
the falling time is set by P02.16

reserve

6 Clear the position error, at the same time the
speed drops to zero with a quadratic curve, the
drop time is set by P02.16

Position command speed -
€
Name is 0, output confirmation anytime Access | RW
] method
P03.23 time
) active )
Range 0~32767 | Unit | ms Immediately | default 0
moment
This parameter is used in conjunction with OUTFn.33.
Set
Name Enable full closed loop Stop to set Access | RW
method
P03.31 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Full closed loop option
0 Disable fully closed loop
1 Enable full closed loop
Fully closed loop encoder Set .
Name anytime Access | RW
feedback mode method
P03.32 -
. active .
Range 0~2 Unit - Immediately | default 0
moment
Setting Full closed loop mode
0 half closed loop
1 fully closed loop
When - - P03.32=2,
. Switch between full closed loop and semi .
electronic 2 . gear ratio 1
. closed loop according to 10
is used for

semi-closed loop, and electronic gear ratio 2 is used for full-closed loop.

Fully closed loop feedback Set )
Name . anytime Access | RW
polarity method
P03.33 ;
. active .
Range 0~1 Unit - Immediately | default 0
moment
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Setting Fully closed loop feedback polarity
0 The values of the motor encoder counter and
the second encoder counter are incremented or
decremented simultaneously
1 The values of the motor encoder counter and
the second encoder counter are incremented and
decremented
The number of pulses of the Set
e
Name second encoder corresponding to anytime Access RW
method
P03.34 one revolution of the motor
) active Immediat
Range 1~2147483647 | Unit | - default 10000
moment ely
Full closed loop position -
®
Name error is too large threshold anytime Access | RW
o method
P03.36 (unit is 0.0001 round)
) active )
Range 0~2147483647 | Unit | - Immediately | default | 10000
moment

The fully closed loop position error refers to (the count value of the motor encoder - the count

value of the second encoder reduced to the motor encoder), and the position error represents how

much the relative sliding between the material and the motor is.

When this parameter is set to 0, the full-closed loop position error excessive protection will not be

performed.
Full closed loop position Set
Name - Access RO
error method
P03.38 ;
) 0.0001 active
Range - Unit - default -
round moment
Full closed loop position Set .
Name ] anytime Access | RW
error clearing cycles method
P03.40 -
. active .
Range 0~32767 Unit | - Immediately | default 20
moment

This value is valid when in full closed loop state. When set to 0, the full-closed loop position error
will not be cleared; when set to n, when the motor rotates every n cycles, if the absolute value of

the full-closed loop position error is less than P03.36, the full-closed loop position error will be

cleared.
Fully closed loop motor Set
Name - Access RO
P03.41 encoder rate method
Range - ‘ Unit ‘ clk/5ms active - default -

290




VECTOR VC330 series servo driver instruction manual

‘ ‘ ‘ ‘ moment ‘
Fully closed loop second Set
Name - Access RO
encoder rate method
P03.42 .
. active
Range - Unit | clk/5ms - default -
moment
Positioning complete output Set i
Name L anytime Access RW
condition method
P03.45 - -
. active Immediat
Range 0~4 Unit - default 0
moment ely
Setting Positioning complete output condition
When the position error is less than the positioning completion
0 threshold, it will be output directly, otherwise, the output will be
cleared.
When the position error is less than the positioning completion
1 threshold, and the speed command P03.95 in the position mode is zero,
the output is output, otherwise the output is cleared.
When the position error is less than the positioning completion
2 threshold, and the filtered speed command P03.96 in the position mode
is zero, the output is output, otherwise the output is cleared.
When the position error is less than the positioning completion
3 threshold, and the speed command P03.95 in the position mode is zero,
the output is output. When the speed command P03.95 in the position
mode is not zero, the output is cleared.
4 The multi-segment position command is sent and the position error is
less than the positioning completion threshold
positioning completion i
e
Name threshold anytime Access | RW
o method
P03.46 (unit is 0.0001 round)
) active )
Range 0~32767 Unit - Immediately | default 10
moment
Positioning close to output Set .
Name . anytime Access | RW
conditions method
P03.47 .
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Positioning close to output conditions
0 Output when the position error is less than the positioning proximity
threshold, otherwise clear the output;
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The output is when the position error is less than the positioning
1 approach threshold and the speed command P03.95 in the position mode
is zero, otherwise the output is cleared,
Output when the position error is less than the positioning approach
2 threshold and the filtered speed command P03.96 in position mode is
zero, otherwise clear the output
The output is when the position error is less than the positioning
3 approach threshold and the speed command P03.95 in the position mode
is zero, and the output is cleared when the speed command P03.95 in
the position mode is not zero
positioning close threshold Set .
Name o anytime Access | RW
(unit is 0.0001round) method
P03.48 -
. active .
Range 0~32767 Unit - Immediately | default | 100
moment
positioning S
e
Name completion/close time anytime Access | RW
method
P03.49 threshold
) active )
Range 0~32767 Unit | ms Immediately | default 10
moment

When the position error is less than the positioning completion/proximity threshold, and the time

threshold is maintained, the positioning completion/proximity signal is output.

Set
Name Homing method Stop to set Access | RW
method
P03.51 -
. active .
Range 0~99 Unit - Immediately | default 1
moment
Homing acceleration and Set i
Name o anytime Access | RW
deceleration time method
P03.52 - - -
Range 0~65535 Unit | ms active Immediately | default | 500
moment
. ) Set .
Name First homing speed anytime Access | RW
method
P03.53 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
) Set .
Name Second homing speed anytime Access | RW
P03.54 method
Range 0~32767 ‘ Unit ‘ rpm active Immediately | default | 100
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| T oo ]
) Set )
Name Homing offset anytime Access | RW
method
P03.55 -
-2147483647~ | User active ) default
Range Unit . Immediately 0
2147483647 units | moment
. Set )
Name Zero point range anytime Access RW
method
P03.57 - - -
Uni | 0.0001 active Immediat
Range 0~32767 default 5
t round moment ely
Interrupt fixed-length Set
Name . Stop to set Access | RW
function enable method
P03.60 -
. active .
Range 0~2 Unit - Immediately | default 0
moment
Setting Interrupt fixed-length function settings
0 Disable interrupt fixed-length function
1 Enable 10 trigger interrupt fixed-length function
2 Enable Z point trigger interrupt fixed length
Set )
Name Interrupt fixed length speed anytime Access | RW
method
P03.61 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 3000
moment
Interrupt fixed long .
e
Name acceleration/deceleration anytime Access | RW
) method
P03.62 time
Range 0~32767 Unit | ms active Immediately | default | 500
moment
Interrupt fixed length Set )
Name . anytime Access | RW
(user unit) method
P03.63 -
. active .
Range 0~2147483647 | Unit | - Immediately | default | 10000
moment
Interrupt fixed-length St
e
Name window position anytime Access RW
P03.65 . method
(User units)
Range 0~2147483647 ’ Unit ‘ - active Immediate | default 0
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] T ]
Interrupt fixed-length S
e
Name window range anytime Access | RW
_ method
P03.67 (User units)
) active )
Range 0~65535 Unit - Immediately | default 0
moment
Interrupt fixed-length window range (user unit), when it is 0, no window will be added, and the
interrupt fixed-length trigger enable signal is derived from INFn.38.
Cancel the fixed length Set .
Name anytime Access | RW
mode method
P03.68 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Cancel fixed-length mode
0 After the interrupt fixed length is completed,
directly cancel the interrupt fixed length
1 Release interrupt fixed length through 10
Interrupt the long latched Set
Name - - Access RO
motor position method
P03.69 -2147483647 .
) active
Range ~ Unit | - - default -
moment
2147483647
Enable hardware and Set i
Name o anytime Access | RW
software limits method
P03.73 -
. active .
Range 0~2 Unit - Immediately | default 0
moment
Setting Software and hardware limit function selection
0 Disable software and hardware limit
1 Enable hardware and software limits
2 Enable software and hardware limit after origin return
Software limit lower limit Set )
Name anytime Access RW
value method
P03.74 -2147483647 .
i active .
Range ~ Unit - Immediately | default | -10000000
moment
2147483647
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Software limit upper limit Set .
Name anytime Access RW
value method
P03.76 -2147483647 . .
) active Immediate
Range ~ Unit default 10000000
moment ly
2147483647
Selection of servo pulse Set .
Name anytime Access | RW
output source method
P03.78 -
. active .
Range 0~2 Unit Immediately | default 0
moment
Setting Type of output pulse
0 output motor pulse
1 Output command pulse
2 No output, do input
Motor pulse frequency Set )
Name L anytime Access RW
division factor method
P03.79 :
) active Reset takes
Range 1~65535 Unit - default -
moment effect

If the motor type is an incremental encoder, the default is 1,

The number of pulses output by the pulse output port = the number of motor pulses/P03.79;

If the motor type is an absolute encoder, the default value is 10000,

Indicates that the motor rotates once, and the number of pulses output by the pulse output port is

P03.79.
Frequency division pulse Set .
Name . . anytime Access RW
output direction method
P03.80 -
; active Reset takes
Range 0~1 Unit - default 0
moment effect
Setting Frequency division pulse output direction
0 positive output
1 reverse output
. . Set .
Name Z pulse polarity selection anytime Access | RW
method
P03.81 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
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Setting Z pulse polarity selection
0 positive output
1 reverse output
Set
Name Enable 4th power curve Stop to set Access | RW
method
P03.82 .
. active .
Range 0~1 Unit - Immediately | default 1
moment
Setting Curve planning settings
0 Use a trapezoidal velocity profile
1 Using a 4th power curve
Position curve planning Set
Name - Access RO
error method
P03.83 -
. active
Range -32767~32767 | Unit | - - default -
moment
Position command Set i
Name o anytime Access RW
sampling interval method
P03.84 -
) active Re-enable to
Range 0~32768 | Unit | - default 1
moment take effect
Mechanical position Set
Name o ) - Access RO
(user position unit) method
P03.90 -2147483647 .
. active
Range ~ Unit - - default -
moment
2147483647
Mechanical position Set
Name . - Access RO
(encoder unit) method
P03.92 -2147483647 .
. active
Range ~ Unit - - default -
moment
2147483647
) » Set
Name Filtered position error - Access RO
method
P03.94 -
. active
Range -32767~32767 | Unit | clk - default -
moment
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Speed command monitoring Set
Name ) o - Access RO
in position mode method
P03.95 -
. active
Range - Unit | rpm - default -
moment

Speed command monitoring in position mode.

Velocity command Set
e
Name monitoring after filtering in - Access RO
~ method
P03.96 position mode
) active
Range - Unit | rpm - default -
moment

The filtered velocity command monitoring in position mode.

9.5 P04 group parameter - speed mode related parameters

Set
Name Speed source anytime Access | RW
method

P04.01 .
. active .
Range 0~7 Unit - Immediately | default 0
moment

Setting Speed source

0 main speed A

Auxiliary speed B
A/B switching through 10-INFn.12
A+B

Communication (P08.17)

Multi-speed
UP/DOWN pattern

Internal sine wave

N ||| [WIN |~

Set
Name Source of main speed A anytime Access | RW
method

P04.02 - - -
Range 0~4 Unit - active Immediately | default 0

moment

Setting Source of main speed A
0 Sourced from P04.03
from AIl
from AI2
Sourced from AI3 (not supported on hardware)

AW I =

from pulse rate
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) Set )
Name Value of main speed A anytime Access | RW
method
P04.03 -
-32767~327 ) active )
Range Unit | rpm Immediately | default | 500
67 moment
o Set _
Name Auxiliary Speed B Source anytime Access | RW
method
P04.04 -
. active .
Range 0~4 Unit - Immediately | default 0
moment
Setting Auxiliary Speed B Source
0 From P04.05
1 from All
2 from AI2
3 Sourced from AI3 (not supported on hardware)
4 from pulse rate
The value of the auxiliary Set )
Name anytime Access RW
speed B method
P04.05
-32767~327 ) active )
Range Unit | rpm Immediately | default | 500
67 moment
Source of speed positive Set .
Name L anytime Access RW
clipping method
P04.06 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of positive speed limit
0 Forward Limit A
1 Positive Limit B
2 A/B switching
3 A and B are restricted at the same time
Source of speed positive Set .
Name o anytime Access RW
limit A method
P04.07 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of positive speed limit A
0 from P04.08
1 from AIl
2 from AI2
3 from AI3 (hardware not supported)
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The value of speed positive Set .
Name o anytime Access | RW
limit A method
P04.08 - - -
Range 0~32767 | Unit | rpm active Immediately | default | 3000
moment
Source of velocity positive Set .
Name o anytime Access RW
limit B method
P04.09 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of positive speed limit B
0 from P04.10
1 from All
2 from AI2
3 from AI3 (hardware not supported)
Value of speed positive Set )
Name . anytime Access RW
limit B method
P04.10 -
. active .
Range 0~32767 | Unit | rpm Immediately | default | 3000
moment
Source of velocity reverse Set .
Name o anytime Access RW
limiter method
P04.11 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse velocity limiter
0 Reverse limiter A
1 Reverse limiter B
2 A/B switch
3 Both A and B are restricted
Source of velocity reverse Set .
Name o anytime Access RW
limiter A method
P04.12 -
) active i
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse velocity limiter A
0 from P04.13
from AIl
from AI2

W [N |~

from AlI3(hardware not supported)
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Set
Name Velocity reverse limiter A anytime Access | RW
method
P04.13 .
. active .
Range 0~32767 | Unit | rpm Immediately | default | 3000
moment
Source of velocity reverse Set .
Name o anytime Access RW
limiter B method
P04.14 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse velocity limiter B
0 from P04.15
1 from All
2 from AI2
3 from Al3(hardware not supported)
. .. Set )
Name Velocity reverse limiter B anytime Access | RW
method
P04.15 -
. active .
Range 0~32767 | Unit | rpm Immediately | default | 3000
moment
Set )
Name Jog speed anytime Access RW
method
P04.16 -
) active Reset takes
Range 0~32767 Unit | rpm default 20
moment effect

Note that this value is modified but not saved during keyboard tap trials.

Set
Name Accelerate time anytime Access | RW
method
P04.17 -
. active .
Range 0~32767 Unit | ms Immediately | default | 500
moment
L Set .
Name Deceleration time anytime Access | RW
method
P04.18 -
. active .
Range 0~32767 Unit | ms Immediately | default | 500
moment
Speed instruction first St
e
Name order filtering time anytime Access | RW
method
P04.20 constant
. active .
Range 0~32767 Unit | ms Immediately | default 20
moment
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Display speed filtered Set
Name - Access RO
values method
P04.21 -
. active
Range 0~32767 Unit | rpm - default -
moment
. Ny Set )
Name Speed display filtering time anytime Access | RW
method
P04.22 -
. active .
Range 0~32767 Unit | ms Immediately | default | 300
moment
Speed reaches the Set .
Name anytime Access | RW
threshold method
P04.23 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 1000
moment
Speed consistency Set .
Name anytime Access | RW
threshold method
P04.24 -
. active .
Range 0~32767 Unit | rpm Immediately | default 10
moment
Set )
Name Zero speed threshold anytime Access | RW
method
P04.25 -
. active .
Range 0~32767 Unit | rpm Immediately | default 5
moment
Zero speed threshold for Set .
Name . anytime Access | RW
position lock method
P04.26 -
. active .
Range 0~32767 Unit | rpm Immediately | default 5
moment
. Set .
Name Lifting speed threshold anytime Access | RW
method
P04.27 -
. active .
Range 0~32767 | Unit | rpm/s Immediately | default | 375
moment
When the acceleration/deceleration is greater than the threshold, the acceleration/deceleration
signal will be output, and the unit is rpm per second.

9.6 P05 group parameter - torque mode related parameters

Set
P05.01 Name source of torque anytime Access | RW
method
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) active )
Range 0~5 Unit - Immediately | default 0
moment

Setting source of torque

0 main torque A

1 Auxiliary torque B

2 Perform A/B switchover through 1I/O
3 A+B
4

5

Communications (P08.16)

Internal sine wave

The source of the main Set .
Name anytime Access | RW
torque A method

P05.02 .
. active .
Range 0~3 Unit - Immediately | default 0
moment

Setting Source of main torque A
0 From P05.03
1 From AIl
2 From AI2
3 From Al3(hardware not supported)

The value of the main Set .
Name anytime Access | RW
torque A method
P05.03

active
Range -300.0~300.0 | Unit | % Immediately | default 0.0
moment

The source of assist torque Set .
Name anytime Access | RW
B method

P05.04 -
. active .
Range 0~3 Unit - Immediately | default 0
moment

Setting Source of assist torque B
0 From P05.05
1 From All
2 From AI2
3 From AI3(hardware not supported)

The value of the assist Set )
Name anytime Access | RW
torque B method
P05.05

active
Range -300.0~300.0 | Unit | % Immediately | default 0.0
moment
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. Set .
Name Torque limit method anytime Access | RW
method
P05.10 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Torque limit method
0 Both positive and negative limits come from
positive limiting
1 Positive and negative restrictions are restricted
separately
Source of torque positive Set .
Name o anytime Access RW
limiting method
P05.11 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of forward torque limiting
0 Forward limiter A
1 Forward limiter B
2 A/B switch
3 Both A and B are restricted
Source of torque forward Set .
Name oo anytime Access RW
limiting A method
P05.12 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting The source of the positive torque limit A
0 From P05.13
1 From AIl
2 From AI2
3 From Al3(hardware not supported)
The value of torque Set .
Name L anytime Access RW
positive limit A method
P05.13 .
. active .
Range 0~300.0 Unit | % Immediately | default | 150.0
moment
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Source of torque forward Set .
Name o anytime Access RW
limiting B method
P05.14 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of forward torque limiting B
0 From P05.15
1 From AIl
2 From AI2
3 From Al3(hardware not supported)
Torque positive limiting B Set .
Name anytime Access RW
value method
P05.15 -
. active .
Range 0~300.0 Unit | % Immediately | default | 150.0
moment
Source of torque reverse Set .
Name o anytime Access RW
limiting method
P05.16 .
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse torque limiting
0 Reverse limiter A
1 Reverse limiter B
2 A/B switch
3 Both A and B are restricted
Source of torque reverse Set .
Name o anytime Access RW
limiter A method
P05.17 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse torque limiting A
0 From P05.18
1 From AIl
2 From AI2
3 From AI3(hardware not supported)
Source of torque reverse Set .
Name o anytime Access | RW
limiter A method
P05.18 -
. active .
Range 0~300.0 | Unit % Immediately | default | 150.0
moment
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Source of torque reverse Set .
Name o anytime Access RW
limiter B method
P05.19 -
. active .
Range 0~3 Unit - Immediately | default 0
moment
Setting Source of reverse torque limiting B
0 From P05.20
1 From ATl
2 From AI2
3 From Al3(hardware not supported)
The value of torque reverse Set .
Name Lo anytime Access RW
limiting B method
P05.20 .
. active .
Range 0~300.0 Unit | % Immediately | default | 150.0
moment
Time threshold for Set
e
Name switching from torque anytime Access | RW
method
P05.25 mode to speed mode
) active )
Range 0~32767 | Unit | 0.25ms Immediately | default 10
moment

When the amplitude of the speed exceeds the speed limit plus the speed limit speed threshold

(P05.26), and the time threshold of continuous torque mode switching to speed mode (P05.25), a

speed ring is constructed to make the speed convergence within the limit.

Speed threshold for speed Set .
Name . anytime Access | RW
torque mode switchover method
P05.26 -
. active .
Range 0~32767 | Unit rpm Immediately | default 30
moment

When the amplitude of the speed exceeds the speed limit plus the speed limit speed threshold

(P05.26), and the time threshold of continuous torque mode switching to speed mode (P05.25), a

speed ring is constructed to make the speed convergence within the limit.

Time threshold for speed Set
e
Name mode to switch to torque anytime Access | RW
method
P05.27 mode
) active )
Range 0~32767 | Unit | 0.25ms Immediately | default | 200
moment

When the servo is running in torque mode but the speed loop is constructed due to speed

limitation, the time threshold for switching from speed mode to torque mode is determined by

P05.27
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Speed limit low pass filter Set .
Name . anytime Access RW
time parameter method
P05.28 .
) active Reset takes
Range 0~32767 | Unit ms default 500
moment effect

When the speed limit changes, low-pass filtering is performed on the speed limit value, and the

filtering time is determined by P05.28. The longer the filtering time is, the slower the speed limit

value changes

Torque reached the Set )
Name anytime Access RW
reference value method
P05.31 -
. active .
Range 0~300.0 Unit | % Immediately | default | 50.0
moment
The torque reaches an Set .
Name ) anytime Access RW
effective value method
P05.32 -
. active .
Range 0~300.0 Unit | % Immediately | default 10.0
moment
Torque reached invalid Set )
Name anytime Access RW
value method
P05.33 -
. active .
Range 0~300.0 Unit | % Immediately | default 0.0
moment
L Set .
Name Torque sampling interval anytime Access RW
method
P05.34 -
) active Reset takes
Range 0~300 Unit | - default 0
moment effect
Maximum output limit of Set .
Name ) ) anytime Access RW
shaking suppression torque | method
P05.35 -
. active .
Range 0~10.0 Unit | % Immediately | default 0.0
moment
Percentage of flutter Set .
Name ) ) anytime Access RW
suppression gain method
P05.36 -
. active .
Range 0~10.0 Unit | % Immediately | default 0.0
moment
Jitter speed detection time Set .
Name anytime Access | RW
constant method
P05.37 -
. active .
Range 0~10.0 Unit | % Immediately | default 0.0
moment
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‘ ‘ The jitter is suppressed only when the period is shorter than this time

Set
Name Jitter speed detection value anytime Access RO
method
P05.38 -
. active .
Range - Unit | Rpm Immediately | default -
moment
Flutter suppression torque Set i
Name anytime Access RO
output value method
P05.39 -
. active .
Range - Unit % Immediately | default -
moment

9.7 P06 group parameter -Inputs and Outputs Function

- DIl Funct.ion control Set anytime Access | RW
register method
P06.01 -
Range 0~99 Unit - active Immediately | default 1
moment
Setting DI Function Selection

0 None

1 Enable the driver

2 Reset the drive

3 Switch AB switch

4 Torque reverse switch

5 Forward torque limit switch

6 Negative torque limit selector switch

7 Forward speed limit selection

8 Negative speed limit selection

9 forward jog

10 reverse jog

11 Speed reference reverse

12 Main speed AB switching

13 Stop of speed

14 Reset drive before downloading ARM program

15 Clear encoder position count

16 Zero position fixed in speed mode

17 Multi-speed speed selection 0

18 Multi-speed speed selection 1

19 Multi-speed speed selection 2

20 Multi-speed speed selection 3

21 Position command prohibition
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22 Position command reverse

23 Prohibition of pulse command

24 Electronic gear ratio switching 1

25 clear position error

26 Trigger back to zero

27 Trigger multi-segment positions

28 Multi-segment position selection 0

29 Multi-segment position selection 1

30 Multi-segment position selection 2

31 Multi-segment position selection 3

32 Direction selection for multi-segment locations

33 reserve

34 Home switch input

35 Command pulse and internal position planning
switching

36 Control mode switch 0

37 Control mode switch 1

38 Enable interrupt fixed-length input

39 release interrupt fixed length

40 Trigger interrupt fixed length

41 The first set of the second set of gain switch

42 reset fault

43 Positive limit switch in position mode

44 Reverse limit switch in position mode

45 Switching between open and closed loop in full closed
loop mode

46 Reset before FPGA program update

47 Tension compensation direction

48 tracking direction

49 Force maximum JOG compensation

50 Roll diameter calculation is prohibited

51 change roll

52 Initial roll diameter switch

53 Clear the length of feed

54 Force fast tightening

55 Closed loop speed mode disables tension

compensation

56 Electronic gear ratio switch 2

57 Motor overheating

58 Emergency stop input

59 Internal flip-flop reset
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60 Internal trigger set

61 Internal counter counts pulses

62 Clear the internal counter

63 Speed mode UPDOWN mode UP signal

64 Speed mode UPDOWN mode DOWN signal

65 Speed mode UPDOWN mode hold signal
Return to previous Phase

66 (Tension special: Enable Speed Overlay)

67 Al zero drift automatic correction

Go to the specified phase
(Tension special type: closed-loop speed/torque mode
68 switch)

Jog a fixed position in the positive direction

69 (Tension type: motor rotation direction in closed-loop

speed mode)

Reverse jog fixed position
70 (Tension special type: motor rotation direction in

closed-loop torque mode)

71 reserve
72 Trigger correction current sensor
73 Trigger learning phase
74 return to zero
75 STO activation
DI2 Function control Set )
Name . anytime Access | RW
register method
P06.02 .
. active .
Range 0~99 Unit - Immediately | default 42
moment

For the specific functions of the DI port, see P06.01.

DI3 Function control Set .
Name . anytime Access RW
register method
P06.03 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

For the specific functions of the DI port, see P06.01.

DI4 Function control Set .
Name . anytime Access RW
register method
P06.04 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

For the specific functions of the DI port, see P06.01.
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P06.13

Set
Name DI terminal valid state - Access RO
method
) active
Range 0~1023 Unit - - default -
moment

Displayed in decimal format, after conversion to binary format, it contains 0-9 digits, the
low-order to high-order indicates the status of digital output terminals DI1~DI10, 0=OFF, 1=0ON,
the Oth bit corresponds to DI1, ---, the first Bit 9 corresponds to DI10.

P06.14

Set
Name DI forced input anytime Access | RW
method
) active )
Range 0~1023 Unit - Immediately | default 0
moment

Input in decimal (BCD) format and convert it into binary (Binary), which is the corresponding
DIx input signal. For example: P06.14=42(BCD)=0000101010(Binary), it means DI2, DI4 and
DI6 terminals are ON.

P06.15

Set
Name DI terminal actual level - Access RO
method
) active
Range 0~1023 Unit - - default -
moment

Displayed in decimal format, after conversion to binary format, it contains 0-9 digits, the
low-order to high-order indicates the status of digital output terminals DI1~DI10, 0=OFF, 1=ON,
the Oth bit corresponds to DI1, ‘-, the first Bit 9 corresponds to DI10.

Low-speed DI filter Set .
Name . anytime Access RW
configuration method
P06.17 -
. active .
Range 1~32767 | Unit us Immediately | default | 1000
moment
) Set )
Name DI1 valid level anytime Access | RW
method
P06.21 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Type of level
0 Active when low level
1 Active when high level
) Set )
Name DI2 valid level anytime Access | RW
method
P06.22 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
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Setting

Type of level

Active when low level

Active when high

level

P06.23

Name

DI3 valid level

Set
method

anytime

Access

RW

Range

0~1

Unit

active

moment

Immediately

default

Setting

Type of level

0

Active when low level

1

Active when high

level

P06.24

Name

DI4 valid level

Set
method

anytime

Access

RW

Range

Unit

active

moment

Immediately

default

Type of level

Active when low level

Active when high

level

P06.40

Name

DO1/D0O2 function control

register

Set
method

anytime

Access

RW

Range

0~2

Unit

active

moment

Immediate

ly

default

Setting

Type of function

0

DO1 and DO2 are output with the functions configured by
P06.41 and P06.42 respectively

1

DO1, DO2 output A and B pulses respectively

2

configured by P06.42

DO outputs the Z point signal, DO2 outputs the function

P06.41

Name

DO1 function control

register

Set
method

anytime

Access

RW

Range

0~99

Unit

active

moment

Immediately

default

Setting

DO function

0

None

1

The drive is being enabled

2

The speed reaches a given value
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3 Slow down
4 Rising speed
5 at zero speed
6 overspeed
7 Forward rotation
8 Reverse rotation
9 fault output
10 Forward speed limit in torque mode
11 Negative speed limit in torque mode
12 Speed limit in torque mode
13 Positioning complete output
14 positioning proximity output
15 Origin zero return complete output
16 Position error is too large output
17 Interrupt fixed length completion output
18 Software limit output
24 Holding brake output
25 The input command is valid
26 Always OFF
27 Always ON
28 Torque limit output
29 Torque arrives
30 Internal trigger state
31 Internal counter counts arrival
32 Speed is consistent
33 The pulse position command is zero output
34 Roll diameter reaches 2 output
35 The speed command is 0 output.
36 The speed command is 0 and the speed
feedback is 0 output
37 Servo is ready to output
DO2 function control Set )
Name . anytime Access RW
register method
P06.42 -
. active .
Range 0~99 Unit - Immediately | default 13
moment
Please refer to P06.41 for the specific functions of the DO port.
DO3 function control Set )
Name . anytime Access | RW
register method
P06.43 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
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Please refer to P06.41 for the specific functions of the DO port.

Set
Name DO terminal valid state - Access RO
method
P06.49 -
. active
Range - Unit - - default -
moment

Displayed in decimal format, after conversion to binary format, it contains 0-5 digits, the low
digits to high digits indicate the status of digital output terminals DO1~DO6 in turn, 0=OFF,
1=0N, the Oth bit corresponds to DO1, ..., the first Bit 5 corresponds to DO6.

Set
Name DO force output anytime Access | RW
method
P06.50 -
. active .
Range 0~63 Unit - Immediately | default 0
moment

Displayed in decimal format, after converting to binary format, it contains 0-5 digits, the
low-order to high-order indicates the state of digital output terminals DO1~DOI6, 0=OFF, 1=ON,
the Oth bit corresponds to DOI, ..., the first Bit 2 corresponds to DO3.

Set
Name DOI1 valid level anytime Access | RW
method
P06.51 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level validity
0 Active low level
1 Active high level
) Set ]
Name DO2 valid level anytime Access | RW
method
P06.52 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level validity
0 Active low level
1 Active high level
. Set )
Name DO3 valid level anytime Access | RW
method
P06.53 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
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Setting Level validity
0 Active low level
1 Active high level
Name All input voltage Set method - Access | RO
P06.61 ) active
Range 0~10000 Unit | mV - default -
moment
Name Al2 input voltage Set method - Access | RO
P06.62 ) active
Range 0~10000 Unit | mV - default -
moment
Set )
Name All offset anytime Access | RW
method
P06.64 - -
) active Immediate
Range -10000~10000 | Unit | mV default 0
moment ly
Set i
Name All Deadband anytime Access | RW
method
P06.65 - -
) active Immediate
Range -5000~5000 | Unit | mV default 0
moment ly
. . Set .
Name AIl magnification anytime Access RW
method
P06.66 - -
-3276.7~3276 ) active Immediate
Range Unit | % default 100.0
i moment ly
All low-pass filter time Set .
Name anytime Access | RW
constant method
P06.67 - -
) active Immediate
Range 0~32767 Unit | ms default 2
moment ly
. Set .
Name All Zero Drift anytime Access | RW
method
P06.68 - -
) active Immediate
Range -10000~10000 | Unit | mV default 0
moment ly
Set .
Name Al2 offset anytime Access | RW
method
P06.69 - -
) active Immediate
Range -10000~10000 | Unit | mV default 0
moment ly
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Set
Name AI2 Deadband anytime Access | RW
method
P06.70 - -
. active Immediate
Range 0~5000 Unit | mV default 0
moment ly
. . Set .
Name AI2 magnification anytime Access RW
method
P06.71 - -
-3276.7~3276 ) active Immediate
Range Unit | % default 100.0
i moment ly
Al2 low pass filter time Set )
Name anytime Access | RW
constant method
P06.72 -
. active .
Range 0~32767 Unit | ms Immediately | default 2
moment
) Set )
Name Al2 zero drift anytime Access | RW
method
P06.73 -
. active .
Range -10000~10000 | Unit | mV Immediately | default 0
moment
Automatic zero drift Set )
Name . anytime Access | RW
correction method
P06.79 -
. active .
Range 0~6 Unit - Immediately | default 0
moment
Setting Al automatic correction of zero drift
0 reserve
1 Immediately automatically correct All zero drift once
2 Immediately automatically correct AI2 zero drift once
3 Immediately automatically correct AI3 zero drift once (hardware
is not supported)
4 Immediately automatically correct AI1 AI2 AI3 zero drift once
Immediately automatically correct the zero drift of the current
sensor once
6 Immediately clear the calibration current sensor
Internal amplifier tension Set .
Name . . anytime Access RW
input AD minimum method
P06.86 - -
. active Immediat
Range 0~4095 Unit - default 0
moment ely
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Internal amplifier tension Set .
Name ) ) anytime Access RW
input AD maximum method
P06.87 - ;
. active Immediate
Range 0~4095 Unit | - default | 4095
moment ly
Internal amplifier tension Set .
Name ) o anytime Access | RW
input filtering time method
P06.88 -
. active .
Range 0~32767 Unit | ms Immediately | default | 20
moment
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Internal amplifier tension Set
Name ) - Access RO
input AD value method
P06.89 -
. active
Range 0~4095 Unit | - - default -
moment
Percentage of final AIl input Set
Name - Access RO
value method
P06.91 ;
. active
Range -3276.7~3276.7 | Unit | % - default -
moment
Percentage of final AI2 input Set
Name - Access RO
value method
P06.92 ;
. active
Range -3276.7~3276.7 | Unit | % - default -
moment

9.8 P07 group parameters - loop control parameters

Current loop proportional Set .
Name . anytime Access | RW
gain method
P07.01 -
. active .
Range 0~32767 | Unit - Immediately | default 100
moment
) . Set .
Name Current loop integral gain anytime Access | RW
method
P07.02 -
. active .
Range 0~32767 | Unit - Immediately | default 20
moment
Speed loop proportional Set .
Name P p? P anytime Access | RW
gain method
P07.03 -
. active .
Range 0~32767 | Unit - Immediately | default | 600
moment
. . Set .
Name Speed loop integral gain anytime Access | RW
method
P07.04 -
. active .
Range 0~32767 | Unit - Immediately | default 50
moment
Speed loop differential Set .
Name . anytime Access | RW
gain method
P07.40 -
. active .
Range 0~32767 | Unit - Immediately | default 50
moment
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Forward torque feed Set .
Name anytime Access | RW
forward percentage method
P07.41 -
. active .
Range 0~100 Unit % Immediately | default 0
moment
Reverse torque Set i
Name anytime Access | RW
feedforward percentage method
P07.81 -
. active .
Range 0~100 Unit % Immediately | default 0
moment
Speed loop proportional Set .
Name . anytime Access | RW
gain percentage method
P07.42 -
. active .
Range 0~100 Unit % Immediately | default 0
moment
Position loop proportional Set )
Name . anytime Access RW
gain method
P07.05 -
. active .
Range 0~32767 | Unit - Immediately | default | 200
moment
Percentage of position loop Set .
Name . anytime Access RW
maximum output speed method
P07.06 -
. active .
Range 0~300.0 | Unit % Immediately | default 100.0
moment
. Set )
Name Output voltage filtering anytime Access | RW
method
P07.07 -
. active .
Range 0~300.0 | Unit ms Immediately | default 0
moment
Torque feedforward filter Set )
Name . anytime Access | RW
time constant method
P07.08 -
. active .
Range 0~63 Unit ms Immediately | default 10
moment
This value is the angular acceleration filter time during torque feedforward.
Speed feedforward filter Set .
Name . anytime Access | RW
time constant method
P07.09 -
. active .
Range 0~63 Unit - Immediately | default 10
moment
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Torque feedforward Set .
Name . anytime Access | RW
coefficient method
P07.10 -
. active .
Range 0~32767 | Unit - Immediately | default 0
moment
Speed feed forward Set .
Name . anytime Access | RW
coefficient method
P07.11 -
. active .
Range 0~300.0 | Unit - Immediately | default | 50.0
moment
Set )
Name Torque filter type anytime Access | RW
method
P07.12 -
. active .
Range 0~4 Unit - Immediately | default 0
moment
Setting Torque filter type
0 low pass filtering
1 notch filter
2 No filtering
3 Combined low-pass filtering and notch filter
4 Automatic calculation of filter parameters
Torque low-pass filter time Set .
Name anytime Access RW
constant method
P07.13 -
. active .
Range 0~327.67 | Unit ms Immediately | default | 0.80
moment
Notch Filter 1 Set .
Name anytime Access RW
Notch Frequency method
P07.14 -
. active .
Range 0~1000 Unit Hz Immediately | default 0
moment
notch filter 1 Set .
Name anytime Access | RW
notch depth method
P07.15 -
. active .
Range 0~100.0 | Unit % Immediately | default | 10.0
moment
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Notch filter 1 Set .
Name . anytime Access | RW
notch width method
P07.16 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
notch filter 2 Set .
Name anytime Access | RW
notch frequency method
P07.17 -
. active .
Range 0~1000 | Unit ms Immediately | default 0
moment
notch filter 2 Set )
Name anytime Access | RW
notch depth method
P07.18 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
notch filter 2 Set )
Name . anytime Access | RW
notch width method
P07.19 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
Notch filter 3 Set .
Name . anytime Access | RW
Notch frequencies method
P07.44 -
. active .
Range 0~1000 Unit Hz Immediately | default 0
moment
Notch Filter 3 Set .
Name anytime Access | RW
Notch Depth method
P07.45 -
. active .
Range 0~100.0 | Unit % Immediately | default | 10.0
moment
Notch filter 3 Set ]
Name . anytime Access | RW
Notch width method
P07.46 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
Notch Filter 4 Set ]
Name anytime Access | RW
Notch Frequency method
P07.47 -
. active .
Range 0~1000 | Unit Hz Immediately | default 0
moment
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Notch Filter 4 Set .
Name anytime Access | RW
Notch Depth method
P07.48 -
. active .
Range 0~100.0 | Unit % Immediately | default | 10.0
moment
Notch filter 4 Set .
Name . anytime Access | RW
notch width method
P07.49 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
L Set )
Name Gain adjustment mode anytime Access | RW
method
P07.20 -
. active .
Range 0~5 Unit - Immediately | default 0
moment
Setting Gain adjustment mode
0 fixed first set of gain: P07.03 to P07.05
1 First or second set of gain switching
2 Automatically calculate a set of gains based on rigidity level
and load inertia (normal mode)
3 Automatically calculates a set of gains based on rigidity level
and load inertia (positioning mode)
4 The first set of gains is fixed and the proportional gain is in
units of bandwidth times 6.28
5 No adjustment required, control according to parameter P07.78
The second set of speed Set .
Name ) ) anytime Access RW
loop proportional gain method
P07.21 -
. active .
Range 0~32767 | Unit - Immediately | default | 800
moment
The second set of speed Set .
Name ) ) anytime Access RW
loop integral gain method
P07.22 -
) active i
Range 0~32767 | Unit - Immediately | default 10
moment
The second set of position Set .
Name . ) anytime Access RW
loop proportional gain method
P07.23 -
) active i
Range 0~32767 | Unit - Immediately | default | 200
moment
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Set
Name Gain switching condition anytime Access | RW
method
P07.24

) active )
Range 0~6 Unit - Immediately | default 0
moment

Setting Gain switching condition

0 10 switching; INFn.41 switching, use the second set of gains when valid.

Switch to the second set of gains when the torque command is large;
When the torque command is greater than (gain switching level P07.25 +
1 gain switching delay P07.26), switch to the second set of gains; when the
torque command is less than (gain switching level - gain switching

delay), switch back to the first set of gains gain.

Switch to the second set of gains when the speed given command is
large;

When the speed command is greater than (gain switching level (rpm) +
gain switching delay (rpm)), switch to the second set of gains; if the
speed command is less than (gain switching level - gain switching delay

time), switch back to the first set of gains.

Switch to the second set of gains when the acceleration command is
large;

When the acceleration command (rpm/s) is greater than (gain switching
level + gain switching delay), switch to the second set of gains; when the
acceleration command (rpm/s) is less than (gain switching level - gain

switching delay), switch back to the first set of gains set of gains.

Switch to the second set of gains when the speed error is large;

When the speed error (rpm) is greater than (gain switching level + gain
4 switching time delay), switch to the second set of gains; when the speed
error (rpm) is less than (gain switching level - gain switching delay

time), switch back to the first set of gains.

Switch to the second set of gains when the position error after filtering is
large;

When the filtered position error (unit is motor encoder pulse) is greater
5 than (gain switching level + gain switching delay), switch to the second
set of gains; the filtered position error (unit is motor encoder pulse) is
less than (gain switching level - gain switch time delay), switch back to

the first set of gains.

When positioning is completed, switch to the second set of gains, and

switch to the first set of gains without positioning.

Set
Name Gain switching level anytime Access | RW
P07.25 method

Range 0~32767 ’ Unit ‘ - active Immediately | default 0
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‘ ‘ ‘ ‘ moment ‘

Set
Name Gain switching time delay anytime Access | RW
method

P07.26 :
. active .
Range 0~32767 | Unit - Immediately | default 0
moment

Set
Name Gain switching time anytime Access | RW
method

P07.27 .
. active .
Range 0~32767 | Unit ms Immediately | default 10
moment

The two gain switching are smooth switching, and this parameter is the smoothing time parameter.

Set
Name rigid setting anytime Access | RW
method
P07.28 -
. active .
Range 0~31 Unit - Immediately | default 10
moment
Set rigidity of the motor
o . Set .
Name Load inertia coefficient anytime Access | RW
method
P07.29 -
. active .
Range 0~32767 | Unit - Immediately | default | 400
moment
Load inertia coefficient
Zero speed speed gain Set .
Name ) ) ) anytime Access RW
reduction/amplification method
P07.30 -
. active .
Range 0~3276.7 | Unit % Immediately | default | 50.0
moment
Zero-speed position gain Set .
Name . . i anytime Access RW
reduction/amplification method
P07.31 -
. active .
Range 0~3276.7 | Unit % Immediately | default | 100.0
moment
Set )
Name Zero speed decay threshold anytime Access | RW
method
P07.32 -
. active .
Range 0~32767 | Unit | rpm Immediately | default 10
moment

When the speed rpm is less than this value, the gain of the speed loop, position loop and current

loop will be attenuated/amplified according to P07.30, P07.31 and P07.34 respectively.

323




VECTOR VC330 series servo driver instruction manual
Inertia self-learning o
€
Name acceleration and anytime Access | RW
o method
P07.33 deceleration time
) active )
Range 0~32767 | Unit ms Immediately | default | 500
moment
Zero-speed current gain Set .
Name . anytime Access | RW
reduction method
P07.34 -
. active .
Range 0~3276.7 | Unit % Immediately | default 0.0
moment
Inertia self-learning Set .
Name . anytime Access RW
option method
P07.35 -
. active .
Range 0~1 Unit % Immediately | default 0
moment
Setting Inertia self-learning option
0 After learning the inertia, only learn the torque feedforward coefficient
After learning the inertia, automatically calculate a set of gains according
1 to the rigidity setting and the learned inertia coefficient and write to
P07.03 P07.04 P07.05
Vibration Monitoring Set .
Name anytime Access | RW
Threshold Percentage method
P07.38 -
. active .
Range 0~32767 | Unit % Immediately | default 100
moment
Vibration monitoring Set .
Name anytime Access | RW
value method
P07.39 -
. active .
Range 0~32767 | Unit - Immediately | default 0
moment
torque compensation .
Name Set method anytime Access | RW
mode
P07.50 - -
) active Immediatel
Range 0~4 Unit - default 0
moment y
Setting torque compensation mode
0 Compensate a fixed value P07.53
1 Compensation via All
2 Compensation via A2
3 Compensation via AI3 (not supported on hardware)
4 Automatic compensation through compensation coefficient
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Torque compensation gain Set .
Name anytime Access | RW
1 method
P07.43 -
. active .
Range 10~1000 | Unit - Immediately | default | 100
moment
. ) Set )
Name Torque compensation gain anytime Access | RW
method
P07.89 -
. active .
Range 10~1000 | Unit - Immediately | default | 100
moment
Torque compensation Set .
Name . anytime Access | RW
filter time method
P07.51 -
. active .
Range 0~32767 | Unit | ms Immediately | default 10
moment
Torque Compensation Set .
Name ) ) anytime Access RW
Inertia Coefficient method
P07.52 -
. active .
Range 0~32767 | Unit - Immediately | default 0
moment
Torque compensation Set .
Name anytime Access | RW
fixed value method
P07.53 -
-32767~ ) active i
Range Unit - Immediately | default 0
32767 moment
. . Set .
Name Torque compensation gain anytime Access RW
method
P07.54 -
-32767~ ) active i
Range Unit % Immediately | default 100
32767 moment
low frequency rejection Set .
Name anytime Access | RW
notch filter frequency method
P07.55 -
. active .
Range 0~1000 | Unit Hz Immediately | default 0
moment
Low frequency rejection Set .
Name anytime Access | RW
notch depth method
P07.56 -
. active .
Range 0~100.0 | Unit % Immediately | default | 10.0
moment
‘ P07.57 ‘ Name Low frequency rejection Set anytime ‘ Access ‘ RW ‘
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notch width method
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
position command notch Set .
Name anytime Access | RW
filter frequency method
P07.58 -
. active .
Range 0~1000 | Unit Hz Immediately | default 0
moment
Position command notch Set )
Name anytime Access | RW
filter depth method
P07.59 -
. active .
Range 0~100.0 | Unit % Immediately | default | 10.0
moment
Position command notch Set .
Name . anytime Access | RW
filter width method
P07.60 -
. active .
Range 0~100.0 | Unit % Immediately | default | 50.0
moment
Advanced control function Set )
Name . anytime Access | RW
selection method
P07.61 -
. active .
Range 0~9999 Unit - Immediately | default 0.0
moment

AAA B format. Ordinary feedforward control when AAA=0; single-inertia model prediction when

AAA=1; double-inertia model prediction when AAA=2; single-inertia model prediction when

AAA=3 (no model prediction position filter), double-inertia model when AAA=4 Model

prediction (no model prediction position filter), when B=0, the continuous vibration suppression

function is invalid, and when B=1, the continuous vibration suppression function is valid.

Set
Name Model prediction gain anytime Access RW
method
P07.62 ) Re-enable
_ active
Range 1.0~2000.0 | Unit - takes default 50.0
moment
effect
Model Predicted Set )
Name . anytime Access RW
Compensation method
P07.63 ) Re-enable
. active
Range 50.0~200.0 | Unit - takes default | 100.0
moment
effect
‘P07.64‘ Name The model predicts Set anytime Access ‘ RW ’

326



VECTOR

VC330 series servo driver instruction manual

forward gain method
) Re-enable
. active
Range 0~3000.0 | Unit - takes default | 100.0
moment
effect
Model predicts inverse Set .
Name ) anytime Access RW
gain method
P07.65 ) Re-enable
. active
Range 0.0~3000.0 | Unit - takes default | 100.0
moment
effect
Model predicts frequency Set .
Name . anytime Access RW
of suppression 1 method
P07.66 ) Re-enable
. active
Range 1.0~250.0 | Unit - takes default 50.0
moment
effect
Model predicts frequency Set )
Name . anytime Access RW
of suppression 2 method
P07.67 ) Re-enable
. active
Range 1.0~250.0 | Unit - takes default 50.0
moment
effect
The model predicts the Set .
Name . anytime Access RW
feedforward velocity method
P07.68 ) Re-enable
. active
Range 0~3000 Unit - takes default 100
moment
effect
. . Set .
Name Model predicts 2 gain anytime Access RW
method
P07.69 ) Re-enable
. active
Range 1.0~2000.0 | Unit - takes default 50.0
moment
effect
Model Prediction 2 Set )
Name . anytime Access RW
Compensation method
P07.70 ) Re-enable
. active
Range 50.0~200.0 | Unit - takes default 100.0
moment
effect
‘ P07.71 ‘ Name continuous vibration Set anytime ‘ Access ‘ RW ’
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suppression frequency method
) active ]
Range 1~2000 Unit - Immediately | default | 100
moment
Continuous vibration -
€
Name suppression inertia anytime Access | RW
) method
P07.72 compensation
) active )
Range 1~1000 Unit - Immediately | default | 100
moment
Continuous Vibration
Suppression Speed Set .
Name . anytime Access | RW
Feedback Compensation method
P07.73
Percentage
) active )
Range 0~300 Unit % Immediately | default 0
moment
Continuous Vibration
Suppression Low Pass Set .
Name ) ) anytime Access | RW
Filter Time Constant method
P07.74 .
Compensation
) active )
Range -10~10 Unit - Immediately | default 0
moment
Continuous vibration
suppression high-pass Set
Name pp. ] gp anytime Access | RW
filtering time constant method
P07.75 .
compensation
; active ]
Range -10~10 Unit - Immediately | default 0
moment
Continuous vibration
suppression speed Set .
Name . anytime Access | RW
feedback compensation method
P07.76
percentage 2
Range 0~300 Unit % active Immediately | default 0
moment
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Continuous vibration Set
e
Name suppresses higher vibration anytime Access | RW
. method
P07.77 frequencies
. active .
Range 1~5000 Unit - Immediately | default | 2000
moment
. Set _
Name No adjustment parameters anytime Access | RW
method
P07.78 -
. active .
Range 0.0~7.7 Unit - Immediately | default | 0.0
moment

A.B format. A refers to the rigidity level, the setting range is 0-7, generally 4 or less. B refers to

the inertia level, the setting range is 0-7, generally about 4

Position mode acceleration Set i
Name . . anytime Access | RW
compensation coefficient method
P07.79 -
-32767~32 i active )
Range Unit - Immediately | default 0
767 moment
Position mode acceleration -
e
Name compensation time anytime Access | RW
method
P07.80 constant
-32767~32 ) active i
Range Unit - Immediately | default 0
767 moment
Actual speed loop
Name . . Set method - Access RO
proportional gain
P07.90 -
. active
Range 0~32767 | Unit - - default -
moment
Actual speed loop integral
Name ] Set method - Access RO
gain
P07.91 -
. active
Range 0~32767 | Unit - - default -
moment
Actual position loop
Name ] ] Set method - Access RO
proportional gain
P07.92 -
. active
Range 0~32767 | Unit - - default -
moment
Final value of torque
P07.93 Name Set method - Access RO

compensation
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) active
Range 0~3276.7 | Unit - - default -
moment

Proportional gain of
Name Set method - Access | RO
recommended current loop

P07.95 -
. active
Range 0~32767 | Unit - - default -
moment
Recommended integral gain
Name Set method - Access | RO
of current loop
P07.96 -
. active
Range 0~32767 | Unit - - default -
moment

9.9 P08 group parameters - communication parameters

Torque communication Set i
Name . anytime Access | RW
given method
P08.16 -
. active .
Range -3276.7~3276.7 | Unit | - Immediately | default | 0.0
moment
o Set :
Name Speed communication given anytime Access | RW
method
P08.17 -
. active .
Range -32767~32767 | Unit | - Immediately | default 0
moment
position communication Set .
Name . anytime Access | RW
given method
P08.18 -2147483647 .
. active .
Range ~ Unit - Immediately | default 0
moment
2147483647
. Set )
Name Modbus baud rate registers anytime Access | RW
method
P08.20 -
. active .
Range 0~5 Unit bps Immediately | default 1
moment
Setting Modbus baud rate
0 4800
1 9600
2 19200
3 38400
4 57600
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5 115200

Modbus data format Set ]
Name . anytime Access | RW
registers method

P08.21 :
) active Reset takes
Range 0~3 Unit - default 1
moment effect

Setting Modbus data format

0 No parity, 2 stop bits

No parity, 1 stop bit

1
2 Even parity, 1 stop bit
3 Odd parity, 1 stop bit

This parameter is valid when reset.

32-bit address access high Set .
Name anytime Access | RW
and low byte order method
P08.22 -
. active .
Range 0~1 Unit - Immediately | default 1
moment
Setting Byte order when 32-bit address is accessed
0 High 16 bits first
1 Low 16 bits first
Set )
Name Modbus slave address anytime Access | RW
method
P08.23 - -
) active Immediat
Range 1~255 Unit - default 1
moment ely
Name Modbus fault register Set method - Access RO
P08.24 ) active
Range 0~32767 Unit - - default -
moment
Name Transmit FIFO bytes Set method - Access | RO
P08.25 Range 0~32767 Unit - active - default -
moment
. Set )
Name Monitor port baud rate anytime Access | RW
method
P08.26 -
) active Reset takes 2
Range 0~2 Unit | bps default
moment effect
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Setting RS232 monitor port baud rate
0 9600
1 38400
2 115200
MODBUS response delay Set
e
Name character cycle anytime Access | RW
: method
(character time)
P08.27
) Reset
. active
Range 0~32767 Unit | - takes default 0
moment
effect
RS232 monitoring port to Set )
Name anytime Access RW
send curve or send text method
P08.29 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting RS232 monitoring port to send curve or send
text
0 sending curve
1 Send a text
Choose ARM serial port or Set .
Name . anytime Access | RW
PN serial port method
P08.30 -
; active Reset takes
Range 0~1 Unit - default 0
moment effect
Setting Choose ARM serial port or PN serial port
0 ARM
1 PN
Initial value of PN servo Set )
Name anytime Access | RW
P930 method
P08.31 .
. active .
Range 0~10 Unit - Immediately | default | 0
moment
PN communication position Set .
Name . anytime Access | RW
compensation method
P08.32 -
. active .
Range 0~1000 Unit - Immediately | default | 0
moment
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Set )
Name CAN bus baud rate anytime Access | RW
method
P08.40 -
. active .
Range 125~1000 | Unit | Kbps Immediately | default | 500
moment
Set )
Name CAN node number anytime Access | RW
method
P08.41 -
. active .
Range 0~127 Unit - Immediately | default | 0
moment
Enable custom 402 Set )
Name anytime Access | RW
protocol method
P08.42 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Enable custom 402 protocol
0 Use the standard 402 protocol
1 Do not use the standard 402 protocol, use the
modified 402 protocol
Set )
Name SDO byte order anytime Access | RW
method
P08.44 .
) active )
Range 0~1 Unit - Immediately | default 0
moment
Setting SDO byte order
0 Standard SDO byte order
1 Standard SDO byte order reverse
CANopen bus restart times or Set
Name - Access RO
Profinet servo encoder status method
P08.49 -
. active
Range - Unit - - default -
moment
CANopen bus transmit buffer St
e
Name occupies space or Profinet servo - Access RO
method
P08.50 encoder GISTW
Range - Unit - active - default -
moment
CANopen/Profinet bus send Set
P08.51 Name - Access RO
frame count method
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. active
Range - Unit - - default -
moment
CANopen/Profinet bus Set
Name ) - Access RO
receive frame count method
P08.52 -
. active
Range - Unit - - default -
moment
CANopen bus receive frame Set
e
Name error count or encoder status - Access RO
method
P08.53 value G1ZSW
. active
Range - Unit - - default -
moment
CANopen bus JITTER or Set
Name - Access RO
encoder command G1CMD method
P08.54 :
) active
Range - Unit - - default -
moment
. Set
Name Extrapolation speed - Access | RO
method
P08.55 :
. User active
Range - Unit . - default -
Units/Sec moment
. Set
Name Interpolation speed - Access | RO
method
P08.57 :
. User active
Range - Unit . - default -
Units/Sec moment
Set
Name filtered speed - Access | RO
method
P08.59 -
) User active
Range - Unit . - default -
Units/Sec moment
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) . Set
Name Extrapolation position - Access | RO
method
P08.61 -
. . active
Range - Unit | User Units - default -
moment
) . Set
Name interpolated position - Access | RO
method
P08.63 -
. . active
Range - Unit | User Units - default -
moment
) Set
Name Extrapolation error - Access | RO
method
P08.65 - - -
Range - Unit | User Units active - default -
moment
. ) Set
Name interpolation error - Access RO
method
P08.67 -
. . active
Range - Unit | User Units - default -
moment
Set
Name control error - Access RO
method
P08.69 -
. . active
Range - Unit | User Units - default -
moment
Set
Name true error - Access RO
method
P08.71 -
. . active
Range - Unit | User Units - default -
moment
. » Set
Name Predicted position error - Access | RO
method
P08.73 -
. . active
Range - Unit | User Units - default -
moment
Status word of the Set
Name - Access RO
CANopen402 protocol method
P08.74 -
. active
Range - Unit - - default -
moment
| P08.75 | Name ECAT PDI JITTER Set : Access | RO
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method
. active
Range - Unit 3.556 - default -
moment
Set
Name ECAT BIT STATE - Access RO
method
P08.76 -
. active
Range - Unit - - default -
moment
Control word of Set
Name - Access RO
CANopen402 protocol method
P08.77 -
. active
Range - Unit - - default -
moment
Set
Name CANSENDERR - Access RO
method
P08.78 -
. active
Range - Unit - - default -
moment
Set
Name ECAT DEBUG - Access RO
method
P08.79 -
) active
Range - Unit - - default -
moment
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9.10 P09 group parameters - advanced debugging parameters

Set
Name Debug parameter 1 anytime Access | RW
method
P09.01 -
. active .
Range -32767~32767 | Unit - Immediately | default 0
moment
Set )
Name Debug parameter 2 anytime Access | RW
method
P09.02 -
. active .
Range -32767~32767 | Unit | - Immediately | default 0
moment
Set )
Name Debug parameter 3 anytime Access | RW
method
P09.03 -
. active .
Range -32767~32767 | Unit | - Immediately | default | 0
moment
Set )
Name Debug parameter 4 anytime Access | RW
method
P09.04 -
. active .
Range -32767~32767 | Unit | - Immediately | default 0
moment
Set )
Name Debug parameter 5 anytime Access | RW
method
P09.05 -
. active .
Range -32767~32767 | Unit - Immediately | default 0
moment
Set )
Name Debug parameter 6 anytime Access | RW
method
P09.06 -
. active .
Range -32767~32767 | Unit - Immediately | default 0
moment
Set )
Name Debug parameter 7 anytime Access | RW
method
P09.07 -
. active .
Range -32767~32767 | Unit - Immediately | default 0
moment
Set )
Name Debug parameter 8 anytime Access | RW
P09.08 method
Range -32767~32767 ‘Ijnh ‘ - active Immediately | default 0
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‘ ‘ ‘ ‘ moment ‘ ‘
. o Set
Name Real time speed monitoring - Access RO
method
P09.09 -
. active
Range - Unit rpm - default -
moment
o Set
Name UD output monitoring - Access | RO
method
P09.10 -
. active
Range - Unit - - default -
moment
o Set
Name UQ output monitoring - Access | RO
method
P09.11 -
. active
Range - Unit - - default -
moment
A Compares the value of A Set
Name ) - Access RO
register method
P09.12 -
. active
Range - Unit - - default -
moment
B compares the value of the Set
Name ) - Access RO
register method
P09.13 -
. active
Range - Unit - - default -
moment
C compare the value of the Set
Name ) - Access RO
register method
P09.14 -
. active
Range - Unit - - default -
moment
) Set
Name Z-Point Count - Access RO
method
P09.16 -
. active
Range - Unit - - default -
moment
) Set
Name Electrical angle value Q10 - Access | RO
method
P09.19 -
. active
Range - Unit - - default -
moment
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Set
Name Speed loop given - Access | RO
method
P09.20 -
. active
Range - Unit %o - default -
moment
Set
Name Speed loop feedback - Access | RO
method
P09.21 -
. active
Range - Unit %o - default -
moment
o Set
Name Speed loop forward limiter - Access | RO
method
P09.22 -
. active
Range - Unit - - default -
moment
Name Speed loop reverse limiter Set - Access | RO
P09.23 ) active
Range - Unit - - default -
moment
The output value of the Set
Name - Access RO
speed loop method
P09.24 -
. active
Range - Unit - - default -
moment
. . Set
Name D-axis current loop given - Access RO
method
P09.25 -
. active
Range - Unit %o - default -
moment
. Set
Name D-axis current loop feedback - Access | RO
method
P09.26 -
. active
Range - Unit %o - default -
moment
D-axis current loop positive Set
Name o - Access RO
limiting method
P09.27 -
. active
Range - Unit - - default -
moment
D-axis current loop reverse Set
P09.28 Name o - Access RO
limiting method
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. active
Range - Unit - - default -
moment
. Set
Name D-axis current loop output - Access | RO
method
P09.29 -
. active
Range - Unit - - default -
moment
. . Set
Name Q-axis current loop given - Access | RO
method
P09.30 -
. active
Range - Unit %o - default -
moment
) Set
Name Q-axis current loop feedback - Access | RO
method
P09.31 -
. active
Range - Unit %o - default -
moment
Q-axis current loop positive Set
Name C - Access RO
limiting method
P09.32 -
. active
Range - Unit - - default -
moment
Q-axis current loop reverse Set
Name Lo - Access RO
limiting method
P09.33 -
. active
Range - Unit - - default -
moment
. Set
Name Q-axis current loop output - Access RO
method
P09.34 -
. active
Range - Unit - - default -
moment
o Set
Name original phase - Access | RO
method
P09.39 -
. active
Range - Unit - - default -
moment
Braking resistor PWM duty Set
Name - Access RO
cycle method
P09.41 -
. active
Range - Unit % - default -
moment
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Before Q-axis current Set
Name ) - Access RO
filtering method
P09.45 -
. active
Range - Unit %o - default -
moment
Hardware self-test fault Set
Name - Access | RO
codes method
P09.47 -
. active
Range - Unit - - default -
moment
Start time of current loop Set
Name - Access | RO
control method
P09.48 -
. active
Range - Unit - - default -
moment
Start time of speed loop Set
Name - Access RO
control method
P09.49 -
. active
Range - Unit - - default -
moment
Sine wave generator Set .
Name . anytime Access | RW
amplitude method
Speed Mode: Motor Rated
P09.59
. Speed %
Range -32767~32767 Unit .
Torque mode: drive rated
current %
active .
Immediately default 0
moment
Sine wave generator Set .
Name anytime Access | RW
frequency method
P09.60 -
. active .
Range -32767~32767 | Unit | - Immediately | default 0
moment
Bits that need to be Set )
Name . anytime Access | RW
monitored method
P09.62 -
. active .
Range 0~65535 Unit | - Immediately | default | 0
moment
The value of the bit to Set
P09.63 Name ) - Access RO
monitor method
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. active
Range - Unit - - default -
moment
Number of speed loop Set
Name ) ) - Access RO
interruptions method
P09.75 -
. active
Range - Unit - - default -
moment
Number of current loop Set
Name ) ) - Access RO
interruptions method
P09.76 -
. active
Range - Unit - - default -
moment
) Set
Name Speed loop execution cycle - Access | RO
method
P09.85 -
. active
Range - Unit us - default -
moment
o Set
Name Speed loop execution time - Access | RO
method
P09.86 -
. active
Range - Unit us - default -
moment
. Set
Name Current loop execution cycle - Access | RO
method
P09.87 -
. active
Range - Unit us - default -
moment
. Set
Name Current loop execution time - Access RO
method
P09.88 -
. active
Range - Unit us - default -
moment
Speed reference in position Set
Name - Access RO
mode method
P09.89 -
. active
Range - Unit - - default -
moment
Position error in position Set
Name - Access RO
mode method
P09.90 -
. active
Range - Unit - - default -
moment
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Brake resistor heat Set
Name - Access RO
percentage method
P09.91 -
. active
Range - Unit % - default -
moment
. Set
Name Ims task execution cycle - Access | RO
method
P09.93 -
. active
Range - Unit us - default -
moment
Set
Name UD feedforward voltage - Access | RO
method
P09.94 -
. active
Range - Unit - - default -
moment
Set
Name UQ feedforward voltage - Access | RO
method
P09.95 :
) active
Range - Unit - - default -
moment
Absolute encoder Set
Name o - Access RO
communication error method
P09.96 :
) active
Range - Unit - - default -
moment
Absolute encoder Set
Name o - Access RO
communication error 2 method
P09.98 -
) active
Range - Unit - - default -
moment
9.11 P10 group parameters - fault protection parameters
Set )
Name Overcurrent Threshold anytime Access RW
method
P10.01 . Reset
. active
Range 0~800.0 Unit | % takes default | 400.0
moment
effect

fault will be reported.

When the detected current percentage P09.31 is greater than this value, a software overcurrent
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Set .
Name Overload value anytime Access | RW
method
P10.02 -
. active .
Range 0~3276.7 Unit | % Immediately | default | 100.0
moment
) , Motor rated current
This value is recommended to be set to —— o
Drive rated current
Lock-rotor protection Set .
Name anytime Access | RW
current threshold method
P10.03 -
. active .
Range 0~300.0 Unit | % Immediately | default | 100
moment

When the drive current percentage P09.31 exceeds this value and lasts for the time of P10.04, and

the speed is less than Srpm, a fault will be reported. This value is recommended to use the shortcut

button in the VECObserve software — the default value after a full set of matching.

Lock-rotor protection time Set .
Name anytime Access | RW
threshold method
P10.04 -
. active .
Range 0~65535 Unit | ms Immediately | default | 800
moment

When the drive current percentage P09.31 exceeds P10.03, and lasts for the time of P10.04, and

the speed is less than Srpm, a fault will be reported. This value is recommended to use the shortcut

button in the VECObserve software — the default value after a full set of matching.

Set
Name Over speed percentage anytime Access | RW
method
P10.05 -
. active .
Range 0~3276.7 Unit % Immediately | default | 150.0
moment
Speed percentage: The percentage of actual speed relative to rated speed. When the speed
percentage is greater than the over-speed percentage, an over-speed fault is reported.
] Set )
Name Drive Overheat Threshold anytime Access | RW
method
P10.06 -
. . active .
Range 0~3276.7 Unit C Immediately | default | 80.0
moment
. . Set .
Name Phase loss protection settings anytime Access | RW
method
P10.07 -
. active .
Range 0~32767 Unit Immediately | default 0
moment

When the 0th bit is 1, the output phase loss protection is enabled; when the 1st bit is 1, the input

phase loss protection is enabled.
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Return to origin time-out Set .
Name . anytime Access | RW
time method
P10.08 -
. active .
Range 0~32767 Unit s Immediately | default 0
moment
Motor encoder position -
e
Name memory function when anytime Access RW
_ method
P10.09 power is off
) active )
Range 0~1 Unit - Immediately | default 0
moment
Setting Power-off motor encoder position memory
selection
0 The position of the motor encoder is not
memorized when the power is turned off
1 Power-off memory motor encoder position
) Set i
Name Al zero drift threshold anytime Access | RW
method
P10.10 -
. active .
Range 0~32767 Unit | mV Immediately | default | 500
moment
. Set )
Name Overload curve selection anytime Access | RW
method
P10.11 -
. active .
Range 0~4 Unit - Immediately | default 0
moment
Zero speed command Set
e
Name automatically reduces torque anytime Access | RW
o method
P10.12 limit value
) active ]
Range 0~3276.7 Unit % Immediately | default 0
moment
Custom 1.1 times overload Set )
Name . anytime Access | RW
curve time method
P10.13 -
. active .
Range 0~3276.7 Unit ] Immediately | default 0
moment
Custom 1.5 times overload Set )
Name . anytime Access | RW
curve time method
P10.14 -
. active .
Range 0~3276.7 Unit s Immediately | default 0
moment
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Custom 2.0 times overload Set )
Name . anytime Access | RW
curve time method
P10.15 -
. active .
Range 0~3276.7 Unit ] Immediately | default 0
moment
Custom 2.5 times overload Set .
Name . anytime Access | RW
curve time method
P10.16 -
. active .
Range 0~3276.7 Unit ] Immediately | default 0
moment
Custom 3.0 times overload Set .
Name . anytime Access | RW
curve time method
P10.17 - - -
Range 0~3276.7 Unit ] active Immediately | default 0
moment
o Set .
Name Speed monitoring value anytime Access | RW
method
P10.18 -
. active .
Range 0~32767 Unit - Immediately | default 0
moment
Set
Name current fault code - Access RO
method
P10.20 -
. active
Range 0~32767 Unit | - - default -
moment
fault code Fault description
Er.100 Software overcurrent
Er.101 hardware overcurrent
Er.102 Overvoltage
Er.103 Undervoltage
Er.104 or Er.004 | The current sensor is faulty

Er.105 or Er.005

If the encoder fails and the encoder is not connected, the fault is reported.

Er.106 or Er.006

The EEPROM verify fault

Er.107

Phase sampling fault, when the phase obtained through the HALL switch and the phase

obtained through the encoder are too different, this fault is reported.

Er.108 or Er.008

When the FPGA and ARM communication are faulty

Er.109 If the current changes greatly

Er.110 Magnetic encoder failure

Er.111 Current phase sequence learning failure
Er.112 The output is out of phase.

Er.113 Did not scan to Z point during self-learning
Er.114 Z point offset not found

Er.115 Hall code value learning error
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Er.116 Great change in rotational speed
Er.117 The drive is overheated
Er.118 When powered on, the wire-saving encoder does not feedback hall value
Er.119 Motor encoder type does not match
Er.120 Software is not authorized
Er.121 Phase loss at RST input
Er.122 or Er.022 | Use timeout
Er.130 STO (INFn75) alarm input signal is valid
Er.131 There is speed when the provincial encoder starts
Er.132 ARM does not match FPGA
Er.133 or Er.033 | The Profinet protocol chip cannot communicate with the ARM motor control chip
Er.200 When returns to home, the home signal INFn.34 is not assigned.
Er.201 INFn.xx repeated allocation, one input function bit is assigned to two or more DI
Er.202 Overspeed
Er.203 The position error is too large
Er.204 Unassigned interrupt fixed length trigger signal INFn.40
Er.205 No return to home before absolute point motion
Er.206 Motor overload
Er.207 Software limit
Er.208 hardware limit
Er.209 Curve planning failed
Er.210 Excessive tension
Er.211 Breakage failure
Er212 XY pulse type selection error in tension control mode
Er.213 Fully closed loop position error is too large
Er.214 Prohibit positive (reverse) turn
Er216 Z point signal is unstable
Er217 RPDO receive timeout
Er218 Reserved
Er219 Motor stall
Er.220 Braking resistor overload
Er.221 The forward stroke switch input function bit INFn.43 is not assigned to the entity DI
Er.222 The reverse stroke switch input function bit INFn.44 is not assigned to entity DI
Er.223 Search home error
Er.224 CAN bus state switching error
Er.225 Unsupported CANopen control mode
Er.226 Absolute value mode lap overflow
Er.227 The battery of the absolute encoder is faulty
Er.228 Inertia learning failed, need to reset P07.03 and P07.04
Er.229 When learning fully closed loop parameters
Er.230 reserve
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Er.231 Bus error
Er.232 Second encoder battery failure
Er.234 continuous vibration
Er.237 car breakdown
Er.238 Linear motor phase finding failed
Er.239 Linear motor phase finding failed, stuck in forward direction
Er.240 Linear motor phase finding failed, stuck in reverse direction
Er.241 Over-travel error during self-learning
Er.242 Encoder learning error, encoder interference or wrong magnetic pole setting
Er.243 Linear motor phase finding failure (disconnection)
Er.244 Linear motor phase finding failure (large position error)
Er.245 Linear motor phase finding failure (current pulse width is too small)
Er.600 Motor overheating
Er.601 DI function code is not assigned
Er.602 Al zero drift is too large
Er.603 The zero return time out, when the zero return time is greater than P10.08, this fault will be
reported.
Er.604 When the absolute encoder is self-learning
Er.605 The battery voltage of the absolute encoder is too low
Er.606 The battery voltage of the second encoder is too low
Er.607 Inertia learning failed, need to increase P07.33 and then learn
Er.608 U disk read and write failed
Er.609 Drive parameters not found during factory reset
Er.610 Motor parameters not found when restoring to factory defaults
Er.611 EEPROM verification error when restoring to factory defaults
Er.612 Self-learning current loop error
Er.613 Phase finding not yet completed
Er.701 EtherCAT bus error
Er.702 EtherCAT bus dropped
Er.703 After the back clearance compensation is increased, two steps are required before returning to
zero to eliminate the back clearance
Set )
Name Selected fault code count anytime Access | RW
method
P10.21 .
. active .
Range 1~5 Unit | - Immediately | default 5
moment
Set
Name Selected trouble code - Access RO
method
P10.22 -
. active
Range 0~32767 Unit | - - default -
moment
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Set
Name Selected failure point in time - Access RO
method
P10.23 -
. . active
Range 0~32767 Unit | min - default -
moment
Set
Name Motor speed at selected fault - Access RO
method
P10.24 -
. active
Range -32767~32767 | Unit | rpm - default -
moment
RMS value of motor current at Set
Name - Access RO
selected fault method
P10.25 -
. active
Range 0~3276.7 Unit A - default -
moment
Motor V-phase current at selected Set
Name - Access RO
fault method
P10.26 -
. active
Range -3276.7~3276.7 | Unit A - default -
moment
Motor W-phase current at Set
Name - Access RO
selected fault method
P10.27 -
. active
Range -3276.7~3276.7 | Unit A - default -
moment
Set
Name Bus voltage at selected fault - Access RO
method
P10.28 -
. active
Range 0~32767 Unit \% - default -
moment
Electric drive temperature at Set
Name - Access RO
selected fault method
P10.29 -
. . active
Range 0~3276.7 Unit C - default -
moment
Entity DI state at the time of the Set
Name ) - Access RO
selected failure method
P10.30 -
. active
Range - Unit - - default -
moment
Entity DO state at the time of the Set
P10.31 Name - Access RO
selected fault method
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) active
Range - Unit - - default -
moment
Hardware fault cumulative count Set
Name - Access RO
value method
P10.32 :
. active
Range 0~32767 Unit - - default -
moment
. Set )
Name fault shield anytime Access | RW
method
P10.33 -
. active .
Range 0~65535 Unit - Immediately | default 12
moment

Displayed in decimal format, after conversion to binary format, the Oth digit shields the overload,
the 1st digit shields the overcurrent, the 2nd digit shields the phase fault, the 3rd digit shields the

large current change fault, the 4th digit shields the hardware overcurrent major fault, The 5th bit
shields the large speed change fault, the 6th bit shields the Z point instability, the 7th bit shields the
SYNC loss, and the 8th bit shields the current sensor fault. Bit 9 masks undervoltage faults. The

10th bit shields the encoder fault, the 12th bit shields the stall fault

Hardware failure time Set )
Name anytime Access | RW
threshold method
P10.34 -
. active .
Range 0~32767 Unit | 20ns Immediately | default | 250
moment
After the IGBT fault exceeds this time, the fault will be reported
Fault minimum duration to Set .
Name anytime Access | RW
respond to reset faults method
P10.35 -
. active .
Range 0~32767 Unit ] Immediately | default | 60
moment
Speed loop reference at last Set
Name ) - Access RO
valid fault method
P10.44 -
. active
Range - Unit % - default -
moment
Speed loop feedback at last Set
Name ) - Access RO
valid fault method
P10.45 -
. active
Range - Unit % - default -
moment
Torque reference at the last Set
P10.46 Name . - Access RO
valid fault method
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) active
Range - Unit % default -
moment
Torque feedback at the last Set
Name ) Access RO
valid fault method
P10.47 -
. active
Range - Unit % default -
moment
Filtered position error at the Set
Name ] Access RO
last valid fault method
P10.48 -
. active
Range - Unit - default -
moment
Set
Name Index of current record Access RO
method
P10.49 -
. active
Range - Unit - default -
moment
The fault code of the fault Set
Name S Access RO
with index 0 method
P10.50 -
) active
Range - Unit - default -
moment
failure time for failure with Set
Name ) Access RO
index 0 method
P10.51 -
) active
Range - Unit s default -
moment
Rotation speed of fault with Set
Name ) Access RO
index 0 method
P10.52 -
) active
Range - Unit | rpm default -
moment
The rms value of the current Set
Name o Access RO
for the fault with index 0 method
P10.53 -
. active
Range - Unit A default -
moment
Instantaneous value of the Set
e
Name V-phase current for the fault Access RO
P10.54 o method
with index 0
Range - ‘ Unit ‘ A active default -
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‘ ‘ ‘ ‘ moment ‘
Instantaneous value of the S
e
Name W-phase current for the fault - Access RO
o method
P10.55 with index 0
. active
Range - Unit A - default -
moment
Capacitor voltage for the Set
Name L - Access RO
fault with index 0 method
P10.56 -
. active
Range - Unit A% - default -
moment
Name temperature of fault with Set - Access RO
P10.57 . . active
Range - Unit C - default -
moment
The DI status of the fault Set
Name L - Access RO
with index 0 method
P10.58 -
. active
Range - Unit - - default -
moment
DO status of fault with index Set
Name - Access RO
0 method
P10.59 -
. active
Range - Unit - - default -
moment
The fault code of the fault Set
Name L - Access RO
with index 1 method
P10.60 -
. active
Range - Unit - - default -
moment
failure time for failure with Set
Name ) - Access RO
index 1 method
P10.61 -
. active
Range - Unit ] - default -
moment
The speed of the fault with Set
Name ) - Access RO
index 1 method
P10.62 -
. active
Range - Unit | rpm - default -
moment
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The rms value of the current Set
Name o - Access RO
for the fault with index 1 method
P10.63 -
. active
Range - Unit A - default -
moment
Instantaneous value of the Set
e
Name V-phase current for the fault - Access RO
o method
P10.64 with index 1
. active
Range - Unit A - default -
moment
Instantaneous value of the Set
e
Name W-phase current for the fault - Access RO
o method
P10.65 with index 1
) active
Range - Unit A - default -
moment
Capacitor voltage for the Set
Name o - Access RO
fault with index 1 method
P10.66 -
) active
Range - Unit A% - default -
moment
temperature of fault with Set
Name ) - Access RO
index 1 method
P10.67 -
) . active
Range - Unit C - default -
moment
The DI status of the fault Set
Name o - Access RO
with index 1 method
P10.68 -
. active
Range - Unit - - default -
moment
DO status of fault with index Set
Name - Access RO
1 method
P10.69 -
. active
Range - Unit - - default -
moment
The fault code for fault with Set
Name ) - Access RO
index 2 method
P10.70 -
. active
Range - Unit - - default -
moment
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Failure time of failure with Set
Name . - Access RO
index 2 method
P10.71 -
. active
Range - Unit ] - default -
moment
Rotation speed of the fault Set
Name o - Access RO
with index 2 method
P10.72 -
. active
Range - Unit | rpm - default -
moment
The rms value of the current Set
Name L - Access RO
for the fault with index 2 method
P10.73 -
. active
Range - Unit A - default -
moment
Instantaneous value of the Set
e
Name V-phase current for the fault - Access RO
S method
P10.74 with index 2
) active
Range - Unit A - default -
moment
W-phase current .
e
Name instantaneous value for fault - Access RO
o method
P10.75 with index 2
) active
Range - Unit A - default -
moment
Capacitor voltage for fault Set
Name o - Access RO
with index 2 method
P10.76 .
. active
Range - Unit A% - default -
moment
temperature of fault with Set
Name ) - Access RO
index 2 method
P10.77 .
. . active
Range - Unit C - default -
moment
DI state of the fault with Set
Name ) - Access RO
index 2 method
P10.78 .
. active
Range - Unit - - default -
moment
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DO status of fault with index Set
Name - Access RO
2 method
P10.79 -
. active
Range - Unit - - default -
moment
The fault code for fault with Set
Name ) - Access RO
index 3 method
P10.80 -
. active
Range - Unit - - default -
moment
Failure time for failure with Set
Name ) - Access RO
index 3 method
P10.81 -
. active
Range - Unit ] - default -
moment
Rotational speed of the fault Set
Name o - Access RO
with index 3 method
P10.82 -
) active
Range - Unit | rpm - default -
moment
The rms value of the current Set
Name o - Access RO
of the fault with index 3 method
P10.83 -
) active
Range - Unit A - default -
moment
Instantaneous value of the .
e
Name V-phase current for the fault - Access RO
o method
P10.84 with index 3
) active
Range - Unit A - default -
moment
Instantaneous value of St
e
Name W-phase current for fault - Access RO
o method
P10.85 with index 3
. active
Range - Unit A - default -
moment
Capacitor voltage of the fault Set
Name o - Access RO
with index 3 method
P10.86 -
. active
Range - Unit A" - default -
moment
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The temperature of the fault Set
Name o - Access RO
with index 3 method
P10.87 -
. 5 active
Range - Unit C - default -
moment
DI status of the fault with Set
Name ) - Access RO
index 3 method
P10.88 -
. active
Range - Unit - - default -
moment
The DO status of the fault Set
Name o - Access RO
with index 3 method
P10.89 -
. active
Range - Unit - - default -
moment
The fault code for the fault Set
Name o - Access RO
with index 4 method
P10.90 -
) active
Range - Unit - - default -
moment
Failure time for failure with Set
Name ) - Access RO
index 4 method
P10.91 -
) active
Range - Unit s - default -
moment
Rotational speed of the fault Set
Name o - Access RO
with index 4 method
P10.92 -
) active
Range - Unit | rpm - default -
moment
The rms value of the current Set
Name o - Access RO
of the fault with index 4 method
P10.93 -
. active
Range - Unit A - default -
moment
Instantaneous value of St
e
Name V-phase current for fault - Access RO
] method
P10.94 index 4
. active
Range - Unit A - default -
moment
‘ P10.95 ‘ Name Instantaneous value of the Set - Access ‘ RO
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W-phase current for the fault | method
with index 4
) active
Range - Unit A - default -
moment
Capacitor voltage of the Set
Name o - Access RO
fault with index 4 method
P10.96 -
. active
Range - Unit v - default -
moment
The temperature of the fault Set
Name o - Access RO
with index 4 method
P10.97 -
. 5 active
Range - Unit C - default -
moment
DI state of the fault with Set
Name ] - Access RO
index 4 method
P10.98 -
. active
Range - Unit - - default -
moment
The DO status of the fault Set
Name L - Access RO
with index 4 method
P10.99 -
. active
Range - Unit - - default -
moment
9.12 P11 group parameters - multi-speed parameters
. . Set
Name Multi-speed running mode Stop to set Access | RW
method
P11.01 -
. active .
Range 0~2 Unit - Immediately default 0
moment
Setting Multi-speed running mode
0 run once
1 Cycle run
2 10 switch running
Set )
Name total segment count anytime Access | RW
method
P11.02 -
. active i
Range 1~16 Unit - Immediately | default 16
moment
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Set
Name running time unit anytime Access | RW
method
P11.03 -
. active .
Range 0~1 Unit | - Immediately default 1
moment
Setting running time unit
0 ms
1 S
.. Set .
Name Acceleration time 1 anytime Access | RW
method
P11.04 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
o Set .
Name Deceleration time 1 anytime Access | RW
method
P11.05 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
o Set .
Name Acceleration time 2 anytime Access | RW
method
P11.06 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
L Set .
Name Deceleration time 2 anytime Access | RW
method
P11.07 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
L Set .
Name Acceleration time 3 anytime Access | RW
method
P11.08 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
L Set .
Name Deceleration time 3 anytime Access | RW
method
P11.09 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
o Set .
P11.10 Name Acceleration time 4 anytime Access | RW
method
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active
Range 0~65535 Unit | ms Immediately | default | 500
moment
.. Set )
Name Deceleration time 4 anytime Access | RW
method
P11.11 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
The size of the speed Set .
Name anytime Access | RW
command of the first stage method
P11.12 -
. active .
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The first speed command Set .
Name ) ) anytime Access | RW
running time method
P11.13 -
. active .
Range 0~32767 Unit | - Immediately | default 10
moment
The unit of this parameter is set in P11.03.
The first section speed -
e
Name acceleration and deceleration anytime Access | RW
) ] method
P11.14 time selection
) active )
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set
e
Name command of the second anytime Access | RW
method
P11.15 stage
) active ]
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The second speed command Set .
Name ) ) anytime Access RW
P11.16 running time method
Range 0~32767 ‘ Unit ‘ - active Immediately | default 10
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l ‘ ‘ moment ‘ |
The unit of this parameter is set on P11.03.
The second section speed o
€
Name acceleration and deceleration anytime Access | RW
. . method
P11.17 time selection
) active )
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set )
Name . anytime Access RW
command of the third stage method
P11.18 :
. active )
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The third speed command Set .
Name L anytime Access RW
running time method
P11.19 :
) active )
Range 0~32767 Unit | - Immediately | default 10
moment
The unit of this parameter is set on P11.03.

The third section speed -
e
Name acceleration and deceleration anytime Access | RW
) ] method
P11.20 time selection
. active i
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and

deceleration time

1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
‘ P11.21 ‘ Name The size of the speed Set anytime ‘ Access ‘ RW ‘
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command of the fourth stage | method
Range -32767~32767 | Unit | rpm active Immediately | default 0
moment
The fourth speed command Set .
Name ) ) anytime Access | RW
running time method
P11.22 -
. active .
Range 0~32767 Unit | - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The fourth section speed Set
e
Name acceleration and deceleration anytime Access | RW
) ] method
P11.23 time selection
) active ]
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and
deceleration time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
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The size of the speed Set )
Name anytime Access | RW
command of the fifth stage method
P11.24 -
. active .
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The fifth speed command Set i
Name ) ) anytime Access RW
running time method
P11.25 .
. active .
Range 0~32767 Unit | - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The fifth section speed Set
€
Name acceleration and deceleration anytime Access | RW
. . method
P11.26 time selection
) active )
Range 0~4 Unit - Immediately | default 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set .
Name . anytime Access | RW
command of the sixth stage method
P11.27 -
. active .
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The sixth speed command Set .
Name ] ) anytime Access RW
running time method
P11.28 - - -
Range 0~32767 Unit | - active Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The sixth section speed Set
e
Name acceleration and deceleration anytime Access | RW
) ] method
P11.29 time selection
) active ]
Range 0~4 Unit - Immediately | default | 0
moment
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Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set
e
Name command of the seventh anytime Access | RW
method
P11.30 stage
Range -32767~32767 | Unit | rpm active Immediately | default 0
moment
The seventh speed command Set . Acces
Name ) ) anytime RW
P1131 running time method S
' Range 0~32767 Unit | - active Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The seventh section speed -
e
Name acceleration and deceleration anytime Access | RW
) ] method
P11.32 time selection
) active )
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set i
Name ) anytime Access | RW
P1133 command of the eighth stage | method
' Range -32767~32767 | Unit | rpm active Immediately | default 0
moment
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The eighth speed command Set i
Name o anytime Access RW
running time method
P11.34 -
. active .
Range 0~32767 Unit | - Immediately | default 10
moment

The unit of this parameter is set on P11.03.

The eighth section speed Set
e
Name acceleration and deceleration anytime Access | RW

. . method
P11.35 time selection

) active )
Range 0~4 Unit - Immediately | default 0
moment

Setting Acceleration and deceleration time selection

0 Use universal speed mode acceleration and deceleration

time

Use acceleration and deceleration time 1

Use acceleration and deceleration time 2

Use acceleration and deceleration time 3

BN =

Use acceleration and deceleration time 4

The size of the speed Set

Name anytime Access | RW

command of the ninth stage method
P11.36

active
Range -32767~32767 | Unit | rpm Immediately | default 0
moment

The ninth speed command Set

Name o anytime Access | RW
P1137 running time method

; active )
Range 0~32767 Unit | - Immediately | default 10
moment

The unit of this parameter is set on P11.03.

The ninth section speed Set
e
Name acceleration and deceleration anytime Access | RW
. . method
P11.38 time selection

) active )
Range 0~4 Unit - Immediately | default 0
moment

Setting Acceleration and deceleration time selection

0 Use universal speed mode acceleration and

deceleration time

1 Use acceleration and deceleration time 1

2 Use acceleration and deceleration time 2
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Use acceleration and deceleration time 3

4 Use acceleration and deceleration time 4
The size of the speed Set .
Name anytime Access | RW
command of the tenth stage method
P11.39 -
) active .
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The tenth speed command Set .
Name o anytime Access | RW
running time method
P11.40 -
. active .
Range 0~32767 Unit - Immediately | default | 10
moment
The unit of this parameter is set on P11.03.
The tenth section speed Set
€
Name acceleration and deceleration anytime Access | RW
) ] method
P11.41 time selection
) active ]
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed .
e
Name command of the eleventh anytime Access | RW
method
P11.42 stage
. active .
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The eleventh speed command Set .
Name o anytime Access | RW
running time method
P11.43 -
. active .
Range 0~32767 Unit - Immediately | default 10
moment

The unit of this parameter is set on P11.03.
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The eleventh section speed -
e
Name acceleration and deceleration anytime Access | RW
) . method
P11.44 time selection
) active )
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed S
e
Name command of the twelfth anytime Access | RW
method
P11.45 stage
) active )
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The twelfth speed command Set .
Name o anytime Access | RW
running time method
P11.46 -
. active .
Range 0~32767 Unit - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The twelfth section speed Set
e
Name acceleration and deceleration anytime Access | RW
] ] method
P11.47 time selection
; active )
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
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The size of the speed Set
e
Name command of the thirteenth anytime Access | RW
method
P11.48 stage
) active )
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The thirteenth speed Set i
Name L anytime Access | RW
command running time method
P11.49 -
. active .
Range 0~32767 Unit - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The thirteenth section speed Set
€
Name acceleration and deceleration anytime Access | RW
. . method
P11.50 time selection
) active .
Range 0~4 Unit - Immediately | default | 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set
e
Name command of the fourteenth anytime Access | RW
method
P11.51 stage
) active ]
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The fourteenth speed Set .
Name ) ) anytime Access | RW
command running time method
P11.52 -
. active .
Range 0~32767 Unit - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The fourteenth section speed Set
e
Name acceleration and deceleration anytime Access | RW
P11.53 . . method
time selection
Range 0~4 ‘ Unit ‘ - active Immediately | default 0
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l l | moment ‘ |
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set
e
Name command of the fifteenth anytime Access | RW
method
P11.54 stage
) active )
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
The fifteenth speed command Set )
Name . anytime Access | RW
running time method
P11.55 -
. active .
Range 0~32767 Unit - Immediately | default 10
moment
The unit of this parameter is set on P11.03.
The fifteenth section speed .
e
Name acceleration and deceleration anytime Access | RW
) ) method
P11.56 time selection
) active )
Range 0~4 Unit - Immediately | default 0
moment
Setting Acceleration and deceleration time selection
0 Use universal speed mode acceleration and deceleration
time
1 Use acceleration and deceleration time 1
2 Use acceleration and deceleration time 2
3 Use acceleration and deceleration time 3
4 Use acceleration and deceleration time 4
The size of the speed Set
e
Name command of the sixteenth anytime Access | RW
method
P11.57 stage
) active ]
Range -32767~32767 | Unit | rpm Immediately | default 0
moment
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Name

The sixteenth speed

command running time

Set
method

anytime

Access

RW

P11.58

Range

0~32767

Unit

active

moment

Immediately

default

10

The unit of this parameter is set on P11.03.

P11.59

Name

time selection

The sixteenth section speed

acceleration and deceleration

Set
method

anytime

Access

RW

Range

0~4

Unit

active

moment

Immediately

default

Setting

Acceleration and deceleration time selection

0

Use universal speed mode acceleration and

deceleration time

Use acceleration and deceleration time 1

Use acceleration and deceleration time 2

Use acceleration and deceleration time 3

BN =

Use acceleration and deceleration time 4

9.13 P12 group parameters - virtual DI DO parameters

P12.01

Name

Virtual DI1 function

configuration

Set
method

anytime

Access

RW

Range

0~99

Unit

active

moment

Immediately

default

0

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

P12.02

Virtual DI2 function Set .
Name . anytime Access | RW
configuration method
) active i
Range 0~99 Unit Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

P12.03

Virtual DI3 function Set )
Name . anytime Access RW
configuration method
) active .
Range 0~99 Unit Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.
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Virtual DI4 function Set )
Name . anytime Access | RW
configuration method
P12.04 :
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI5 function Set )
Name . anytime Access | RW
configuration method
P12.05 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI6 function Set .
Name . anytime Access | RW
configuration method
P12.06 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI7 function Set )
Name . anytime Access RW
configuration method
P12.07 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI8 function Set .
Name . anytime Access | RW
configuration method
P12.08 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The specific function of the VDI port is the same as the DI port function. For details, see P06.01.
Virtual DI9 function Set .
Name . anytime Access RW
configuration method
P12.09 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI10 function Set )
Name . anytime Access | RW
configuration method
P12.10 -
. active )
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.
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Virtual DI11 function Set )
Name . anytime Access | RW
configuration method
P12.11 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI12 function Set )
Name . anytime Access | RW
configuration method
P12.12 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI13 function Set .
Name . anytime Access | RW
configuration method
P12.13 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI14 function Set )
Name . anytime Access RW
configuration method
P12.14 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI15 function Set .
Name . anytime Access | RW
configuration method
P12.15 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The specific function of the VDI port is the same as the DI port function. For details, see P06.01.
Virtual DI16 function Set )
Name . anytime Access RW
configuration method
P12.16 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

Virtual DI20 function Set )
Name . anytime Access | RW
configuration method
P12.17 -
. active )
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.
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Virtual DI21 function Set ]
Name . anytime Access RW
configuration method
P12.18 -
) active .
Range 0~99 Unit - Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. For details, see P06.01.

The monitoring value of virtual Set
Name ) - Access RO
DI20 and virtual D121 method
P12.19 -
. active
Range - Unit - - default -
moment
Virtual DI1-DI16 input value Set .
Name . i anytime Access | RW
setting register method
P12.20 .
. active .
Range 0~65535 Unit - Immediately | default 0
moment
) Set )
Name Virtual DII level type anytime Access | RW
method
P12.21 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set )
Name Virtual DI2 level type anytime Access | RW
method
P12.22 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set ]
Name Virtual DI3 level type anytime Access | RW
method
P12.23 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
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. Set )
Name Virtual DI4 level type anytime Access | RW
method
P12.24 -
. active .
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set )
Name Virtual DIS level type anytime Access | RW
method
P12.25 .
. active .
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set .
Name Virtual DI6 level type anytime Access | RW
method
P12.26 X . .
Range 0~1 Unit active Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
) Set )
Name Virtual DI7 level type anytime Access | RW
method
P12.27 . . .
Range 0~1 Unit - active Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set ]
Name Virtual DIS level type anytime Access | RW
method
P12.28 ; . .
Range 0~1 Unit - active Immediately | default 0
moment
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Setting

Level type

Write 1 is always valid

Valid on rising edge

P12.29

Name

Virtual DI9 level type

Set
method

anytime

Access

RW

Range

0~1

Unit

active

moment

Immediately

default

Setting

Level type

0

Write 1 is always valid

1

Valid on rising edge

P12.30

Name

Virtual DI10 level type

Set
method

anytime

Access

RW

Range

0~1

Unit

active

moment

Immediately

default

Setting

Level type

0

Write 1 is always valid

1

Valid on rising edge

P12.31

Name

Virtual DI11 level type

Set
method

anytime

Access

RW

Range

Unit

active

moment

Immediately

default

Level type

Write 1 is always valid

Valid on rising edge

P12.32

Name

Virtual DI12 level type

Set
method

anytime

Access

RW

Range

0~1

Unit

active

moment

Immediately

default

Setting

Level type

0

Write 1 is always valid

1

Valid on rising edge

P12.33

Name

Virtual DI13 level type

Set
method

anytime

Access

RW
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) active )
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set .
Name Virtual DI14 level type anytime Access | RW
method
P12.34 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set )
Name Virtual DI1S5 level type anytime Access | RW
method
P12.35 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set )
Name Virtual DI16 level type anytime Access | RW
method
P12.36 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
. Set )
Name Virtual DI20 level type anytime Access | RW
method
P12.37 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid

1

Valid on rising edge
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. Set )
Name Virtual DI21 level type anytime Access | RW
method
P12.38 . : .
Range 0~1 Unit active Immediately | default 0
moment
Setting Level type
0 Write 1 is always valid
1 Valid on rising edge
Virtual DO1 configuration Set .
Name . anytime Access | RW
register method
P12.41 -
. active .
Range 0~99 Unit Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO2 configuration Set .
Name . anytime Access | RW
register method
P12.42 -
. active .
Range 0~99 Unit Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO3 configuration Set .
Name . anytime Access | RW
register method
P12.43 -
. active .
Range 0~99 Unit Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO4 configuration Set .
Name . anytime Access | RW
register method
P12.44 -
. active .
Range 0~99 Unit Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DOS configuration Set .
Name . anytime Access RW
register method
P12.45 -
. active .
Range 0~99 Unit Immediately | default 0
moment

The VDO port function is the same as the DO port function. For details, please refer to P06.41.
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Virtual DO6 configuration Set .
Name . anytime Access | RW
register method
P12.46 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO7 configuration Set )
Name . anytime Access | RW
register method
P12.47 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DOS8 configuration Set .
Name . anytime Access | RW
register method
P12.48 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO9 configuration Set )
Name . anytime Access RW
register method
P12.49 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO10 Set .
Name ) ) anytime Access RW
configuration register method
P12.50 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO11 Set .
Name . . anytime Access RW
configuration register method
P12.51 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO12 Set )
Name ) ) anytime Access RW
configuration register method
P12.52 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The VDO port function is the same as the DO port function. For details, please refer to P06.41.
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Virtual DO13 Set )
Name ) ) anytime Access RW
configuration register method
P12.53 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO14 Set .
Name ) ) anytime Access RW
configuration register method
P12.54 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO15 Set )
Name ) ) anytime Access RW
configuration register method
P12.55 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO16 Set )
Name . . anytime Access RW
configuration register method
P12.56 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO20 Set .
Name ) ) anytime Access RW
configuration register method
P12.57 -
. active .
Range 0~99 Unit - Immediately | default 0
moment
The VDO port function is the same as the DO port function. For details, please refer to P06.41.
Virtual DO21 Set .
Name . . anytime Access RW
configuration register method
P12.58 -
. active .
Range 0~99 Unit - Immediately | default 0
moment

The VDO port function is the same as the DO port function. For details, please refer to P06.41.
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Output level of virtual DO20 Set
Name - Access RO
D021 method
P12.59 -
. active
Range 0~3 Unit - - default -
moment
Virtual DO1-DO16 output Set .
Name anytime Access | RW
level method
P12.60 -
. active .
Range 0~65535 | Unit - Immediately | default | 0
moment
. . Set )
Name Active level of virtual DO1 anytime Access | RW
method
P12.61 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set .
Name Active level of virtual DO2 anytime Access | RW
method
P12.62 .
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set )
Name Active level of virtual DO3 anytime Access | RW
method
P12.63 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set .
Name Active level of virtual DO4 anytime Access | RW
method
P12.64 -
) active .
Range 0~1 Unit - Immediately | default 0
moment
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Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set )
Name Active level of virtual DOS5 anytime Access | RW
method
P12.65 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set )
Name Active level of virtual DO6 anytime Access | RW
method
P12.66 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set )
Name Active level of virtual DO7 anytime Access | RW
method
P12.67 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
. . Set ]
Name Active level of virtual DOS anytime Access | RW
method
P12.68 -
. active i
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
i ) Set .
Name Active level of virtual DO9 anytime Access | RW
P12.69 method
Range 0~1 ‘ Unit ‘ - active Immediately | default 0
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‘ ‘ | moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set ]
Name anytime Access | RW
DO10 method
P12.70 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access | RW
DOI11 method
P12.71 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access | RW
DO12 method
P12.72 .
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access | RW
DO13 method
P12.73 -
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
P12.74 Name anytime Access | RW
DO14 method
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) active )
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set ]
Name anytime Access | RW
DO15 method
P12.75 -
i active .
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access | RW
DO16 method
P12.76 -
. active .
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access | RW
DO20 method
P12.77 -
. active .
Range 0~1 Unit Immediately | default 0
moment
Setting Level type
0 Output 1 when valid
1 Output 0 when valid
Active level of virtual Set )
Name anytime Access RW
DO21 method
P12.78 .
) active )
Range 0~1 Unit Immediately | default 0
moment
Setting Level type

0

Output 1 when valid

1

Output 0 when valid
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Whether the virtual
DI1-DI16 input value Set i
Name ) ) anytime Access | RW
register P12.20 is powered method
P12.79 .
on is cleared.
Range 0~1 Unit - active Immediately | default 1
moment
Setting Clear type
0 Virtual DI input value P12.20, not cleared when
power is turned on
1 Virtual DI input value P12.20, clear at
power-on
9.14 P13 group parameters - multi-segment position parameters
Multi-segment position Set
Name Stop to set Access RW
mode method
P13.01 -
. active .
Range 0~2 Unit - Immediately default 0
moment
Setting Multi-segment position working mode
0 Stop after a single run
1 Cycle operation
2 DI switching operation

When DI is switched to run, the value read (INFn.31, INFn.30, INFn.29, INFn.28) is run as the

segment number.

Set
Name Total number of segments anytime Access RW
method
P13.02 -
) active )
Range 1~16 Unit - Immediately default 16
moment
o . Set .
Name Idle waiting time unit anytime Access RW
method
P13.03 -
) active )
Range 0~1 Unit - Immediately default 1
moment
Setting Idle waiting time unit
0 ms
1 S
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remainder processing Set i
Name anytime Access RW
method method
P13.04 -
. active .
Range 0~1 Unit - Immediately default 0
moment
Setting remainder processing method
0 Re-jump to the first position command to run
1 From the last stop section

Margin processing method selection: when triggering multi-segment position again, whether to

jump to the first position command to run again, or to start from the position command that was

stopped last time.
Absolute or relative Set )
Name . ) anytime Access RW
position command setting | method
P13.05 -
. active .
Range 0~1 Unit - Immediately default 1
moment
Setting Absolute or relative position command setting
0 Absolute command
1 relative command
Number of position i
e
Name commands in the first position anytime Access | RW
method
segment
P13.10
-2147483647 ) default
) User active . 100
Range ~ Unit . Immediately
units | moment 00
2147483647
Speed of first position Set .
Name anytime Access | RW
segment method
P13.12 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
acceleration time of first Set )
Name . anytime Access | RW
position segment method
P13.13 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of first position Set .
Name anytime Access | RW
P13.14 segment method
Range 0~32767 ’ Unit ‘ - active Immediately | default 1
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‘ l | moment | |
The unit of this parameter is set in P13.03.
Number of position o
e
Name commands in the second anytime Access | RW
. method
position segment
P13.15
-2147483647 . default
) User active ) 100
Range ~ Unit ) Immediately
units | moment 00
2147483647
Speed of second position Set .
Name anytime Access | RW
segment method
P13.17 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
acceleration time of second Set )
Name . anytime Access | RW
position segment method
P13.18 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of second position Set .
Name anytime Access | RW
segment method
P13.19 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position .
e
Name commands in the third anytime Access RW
o method
position segment
P13.20
-2147483647 .
. User active .
Range ~ Unit . Immediately | default | 10000
units | moment
2147483647
Speed of third position Set .
Name anytime Access | RW
segment method
P13.22 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 3th
. . Set .
Name acceleration/deceleration anytime Access | RW
P13.23 ) method
time
Range 0~65535 ‘ Unit ‘ ms active Immediately | default | 500
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| T T oomem T
idle time of third position Set .

Name anytime Access | RW
segment method
P13.24 .
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position -
e
Name commands in the fourth anytime Access | RW
B method
position segment
P13.25
-2147483647 ) default
. User active .
Range ~ Unit . Immediately 10000
units moment
2147483647
Speed of fourth position Set .
Name anytime Access | RW
segment method
P13.27 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 4th .
e
Name acceleration/deceleration anytime Access | RW
) method
P13.28 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of fourth position Set .
Name anytime Access | RW
segment method
P13.29 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position Set
e
Name commands in the fifth anytime Access | RW
. method
position segment
P13.30
-2147483647 .
) User active .
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of fifth position Set .
Name anytime Access | RW
P13.32 segment method
Range 0~32767 ‘ Unit ‘ rpm active Immediately | default | 500
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| T T T
The 5th S
e
Name acceleration/deceleration anytime Access | RW
_ method
P13.33 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of fifth position Set .
Name anytime Access | RW
segment method
P13.34 :
. active .
Range 0~32767 Unit - Immediately | default | 1
moment
The unit of this parameter is set in P13.03.
Number of position -
e
Name commands in the sixth anytime Access RW
" method
position segment
P13.35
-2147483647 . default
. User active .
Range ~ Unit . Immediately 10000
units | moment
2147483647
Speed of sixth position Set .
Name anytime Access | RW
segment method
P13.37 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 6th .
e
Name acceleration/deceleration anytime Access | RW
] method
P13.38 time
; active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of sixth position Set .
Name anytime Access | RW
segment method
P13.39 5
. active .
Range 0~32767 Unit - Immediately | default | 1
moment
The unit of this parameter is set in P13.03.
Number of position St
e
Name commands in the seventh anytime Access | RW
P13.40 . method
position segment
Range | -2147483647 | Unit | User | active | Immediately | default | 10000
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~ units | moment
2147483647
Speed of seventh position Set )
Name anytime Access | RW
segment method
P13.42 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 7th Set
e
Name acceleration/deceleration anytime Access | RW
_ method
P13.43 time
) active ]
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of seventh position Set .
Name anytime Access | RW
segment method
P13.44 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position commands Set . Acces
Name . . . anytime RW
in the eighth position segment method S
P13.45 -2147483647 .
. User active .
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of eighth position Set .
Name anytime Access | RW
segment method
P13.47 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 8th St
e
Name acceleration/deceleration anytime Access | RW
. method
P13.48 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of eighth position Set )
Name anytime Access | RW
segment method
P13.49 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
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Number of position commands Set i
Name . ) . anytime Access RW
in the ninth position segment method
P13.50 -2147483647 .
. User active )
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of ninth position Set )
Name anytime Access | RW
segment method
P13.52 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 9th Set
e
Name acceleration/deceleration anytime Access | RW
] method
P13.53 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of ninth position Set )
Name anytime Access | RW
segment method
P13.54 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position commands Set .
Name ) . anytime Access RW
in the tenth position segment method
P13.55 -2147483647 .
. User active )
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of tenth position Set .
Name anytime Access | RW
segment method
P13.57 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 10th St
e
Name acceleration/deceleration anytime Access | RW
. method
P13.58 time
) active ]
Range 0~65535 Unit | ms Immediately | default | 500
moment
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idle time of tenth position Set .
Name anytime Access | RW
segment method
P13.59 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position -
e
Name commands in the eleventh anytime Access | RW
. method
position segment
P13.60
-2147483647 .
. User active )
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of eleventh position Set )
Name anytime Access | RW
segment method
P13.62 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 11th S
e
Name acceleration/deceleration anytime Access | RW
) method
P13.63 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of eleventh position Set .
Name anytime Access | RW
segment method
P13.64 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position i
e
Name commands in the twelfth anytime Access RwW
o method
position segment
P13.65
-2147483647 .
) User active .
Range ~ Unit . Immediately | default | 10000
units | moment
2147483647
Speed of twelfth position Set .
Name anytime Access | RW
segment method
P13.67 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
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The 12th Set
e
Name acceleration/deceleration anytime Access | RW
_ method
P13.68 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of twelfth position Set .
Name anytime Access | RW
segment method
P13.69 -
. active .
Range 0~32767 Unit - Immediately | default | 1
moment
The unit of this parameter is set in P13.03.
Number of position Set
€
Name commands in the thirteenth anytime Access | RW
. method
position segment
P13.70
-2147483647 .
. User active .
Range ~ Unit . Immediately | default | 10000
units | moment
2147483647
Speed of thirteenth position Set .
Name anytime Access | RW
segment method
P13.72 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 13th .
e
Name acceleration/deceleration anytime Access | RW
_ method
P13.73 time
; active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of thirteenth Set i
Name o anytime Access | RW
position segment method
P13.74 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position i
e
Name commands in the fourteenth anytime Access | RW
" method
P13.75 position segment
-2147483647 . User active .
Range Unit . Immediately | default | 10000
~ units moment
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| 2147483647 | | | | |
Speed of fourteenth position Set )

Name anytime Access | RW
segment method
P13.77 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 14th Set
e
Name acceleration/deceleration anytime Access | RW
_ method
P13.78 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of fourteenth Set .
Name o anytime Access | RW
position segment method
P13.79 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
Number of position S
e
Name commands in the fifteenth anytime Access | RW
o method
position segment
P13.80
-2147483647 .
. User active .
Range ~ Unit . Immediately | default | 10000
units | moment
2147483647
Speed of fifteenth position Set .
Name anytime Access | RW
segment method
P13.82 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 15th Set
e
Name acceleration/deceleration anytime Access | RW
. method
P13.83 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of fifteenth position Set .
Name anytime Access | RW
segment method
P13.84 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
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Number of position -
€
Name commands in the sixteenth anytime Access | RW
. method
position segment
P13.85
-2147483647 .
) User active )
Range ~ Unit . Immediately | default | 10000
units moment
2147483647
Speed of sixteenth position Set .
Name anytime Access | RW
segment method
P13.87 -
. active .
Range 0~32767 Unit | rpm Immediately | default | 500
moment
The 16th -
e
Name acceleration/deceleration anytime Access | RW
] method
P13.88 time
) active )
Range 0~65535 Unit | ms Immediately | default | 500
moment
idle time of sixteenth Set )
Name . anytime Access | RW
position segment method
P13.89 -
. active .
Range 0~32767 Unit - Immediately | default 1
moment
The unit of this parameter is set in P13.03.
. Set .
Name The 1st Deceleration time anytime Access | RW
method
P13.90 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
L Set .
Name The 2st Deceleration time anytime Access | RW
method
P13.91 -
. active .
Range 0~65535 Unit | ms Immediately | default | 500
moment
Multi-segment position Set )
Name ) . anytime Access | RW
command trigger signal type | method
P13.92 -
. active .
Range 0~3 Unit - Immediately | default 1
moment

When BIT0=0, the rising edge of INFn27 triggers the multi-segment position, and the falling edge

stops executing the multi-segment position. When BIT0=1, the rising edge triggers and does not

stop. When BIT1=0, when the multi-segment position comes from DI, a change of DI
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automatically triggers the multi-segment position. When BIT1=1, when the multi-segment position
comes from DI, the DI change does not automatically trigger the multi-segment position, and only

when INFn27 is re-triggered will the position execution be triggered.

Condition for the next Set .
Name anytime Access | RW
command to be sent method
P13.93 .
. active .
Range 0~1 Unit - Immediately | default 0
moment
Setting Selection of acceleration and deceleration time
0 It is necessary to wait for the previous position to
complete the output and then delay the idle time before
sending the next position command
1 After the previous position command is sent, wait for
the idle time to directly send the second position
command
The source of the speed of Set .
Name . anytime Access | RW
the first position command method
P13.94 -
. active .
Range 0~4 Unit - Immediately | default 0
moment
Setting Parameter Description
0 From P13.12
1 From ATl
2 From AI2
3 From AI3(Hardware not supported)
4 from pulse rate
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Chapter 10 Commissioning

10.1 Factory debugging matching motor steps

1. Connect the motor power cable and encoder cable, and connect the RS232 monitoring
cable;
2. Open VECObserve and follow the steps below.

W VECObserve V1.9 - a
s = - =
e o fg] oo Xl wae @ B = O
‘Waveform atiribute Sampling conrol Trigger mode Axis control
Ena 5 -@ .8 e Comnection O Conditional ~ © Continue Ym0
¥ 921 - @ - @ j 3 %o 0 Yi
Dis = - ﬁ‘!ﬂ{im_ 1000000 1 Par Ope (] Constant / Parameter 1500
U Y E A, St == || Leaming encoder foc N Restore factory
’;‘ 931 - @ - @ HEERERE% 2 = |[OE)< V)P ~ Yrange PMSM Learning incrtia parameters
909 = E i
@ .8 :tﬂfl!fﬂ Start Stop Enable motor Disable motor = Help
v 8 .8 aEREERO Triggermui  Leaming fllclosed g
ﬁ segment position loop polarity
1500
- / i s
o 1.Mgke surg the stats is connected - Shoftcut function buttor
£> 900
3 Factory reset
500
300
0
-300
600
-900
-1200
-1500 020 040 060 080 1.00 120 140 160 180 200 220 240 260 280 300 320 340 360 380
—EEFRE —ERFRIE —RERRRE. —HEARREL — i B i 2 35 (0.000 18y

Disconnected data packet0, 0-0.Number of pdo,Number of pdo error bytes , 0 False
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W VECObserve V1.9

1
RST . ¥ Eﬁj‘ m DIO r‘n’?.,i Hom .5 g

Ena Force recovery of drive parameters [ Complete matching 2
Dis 8 Complete matching - m] X
£~ 3. Select the general motor category

H Moter type 5

g O SPMSM O™ Drive type 5 Select servo drive type
)} O) PN O Linear motor O VC structure € (O VC+X structure @ VCXXX structure
a Motor 168 4.Enter the motor model News Drive level mDJOl_OO}ZJ%-IEmer the'servo d{%‘iﬁfﬂﬂde

" Selected motor TDAR GOMB RANINAIIF BFIM it [DO1 00

Tune 1D168_130ME-R8515A21F-BM txt
ID368 155MB-5R930A33Fa-MF2D txt
ID68 60MB_R4030A21F MF2M txt

SPMSMID68_60MB_R4030A21F_MF2M.txt VD structure ETD01_00323H.txt
Rated current (A)2.8 Rated voltage (V)220
Percentage of maximum current (%):300 Rated current (A):3
Rated velocity (rpm):3000 Percentage of maximum current (%):300
Maximum motor velocity rpm:5000 . Bus voltage correction factor (%):105
Rotor iertia (Kgem*2):0.29 Correlation of motor  |switching frequency-8kHz
Rated torque (NM):1.27 dead zone time (us):3 information of servo driver
Back-EMF coefficient (V/krpm):29.6 Stall time (ms):2000
Stator phase resistance (ohm):2.35 Stall current (ms):200
Interline inductance of stator(mL):14.5 Phase current sampling resistance (millichm):15
Flactrical ime conctant (meVA 17 Crrrent camnling avtraction rate)
7 OK Cancel

T ——
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10.2 Location Mode Debugging Guidelines

Position Mode Block Diagram

10.2.1

Gain switching
POT. 20 Gain adjustmernt mode
POT. 24 Gain switching condition
POT. 25 Gain switching lewel
POT. 26 Gain switching time delay
POT. 27 Gain switching time

Positioning completed spproaching
POZ. 45/P03. 47 output condition
PO3.46 Positioning Completion

Threshold
PO3. 48 Pozitioming approaching
threshold
P03.49 Pogitioning hold time
CUTFn. 13 positioning completed

Interrupted fized lengsth

P03, 60 interrpt fixed length enable
P03, 61 interrpts the fixed length speed
P03, 62 interrupts the fixed length the
long acceleration and deceleration time
P03, 63 interrupt fixed length

P03.65 interrgpts the long window
position

PO3.6T7 interrupts the lomg window range
P03.68 Cancel the intermpts fized
length mode

Motor position latched to by PO3. 69
INFr. 38 Enable interrupt fixed-length
input

INFr. 39 Eelease Interrupt Fixed Length

return to zero
P03, 61 zero retum mode

deceleration time
stage

P03.55 return to zero offset
PO3.57 Origin range

P03, 52 zero retum acceleration and
P03, 53 Zero return speed of the first
P03.54 Second stage zero retwrn speed

TFn. 26 trigger the retum to zero
TFn. 34 Feturn to zero origin signal

Pozition error clear

zetting

P03, 2] Pozition error clear zignal form

P03 95

Position Command

P03 41 Motor encoder raie

} Motor encoder position

Motor =peed

PO3. 84

Pogition error coumt
after filtering

External encoder
position

Motor current

INFr. 40 interrupt fized-length trigger . Speed d Filteri
itiond ; TFn. 26 C1 1 peed commat iltering

OUTFn. 14 positioning close signal 1. gar posltion error before filtering FO3. 06
P03.07

+

XY pulse . .

P03.02 Command pulse shape 1. 21 Electronic gear ratio :

setting Prohibit pulse The firat group :

P03.03 Command pulze hardware command ™~ THFn. 23 THFn. 22 F03.08, PO3.10 i | Position Command
filter time ——_ | Pozition command || Position command || The second group (I Filtering
prohibited reVETEE P03.12, PO3.14 : PO3.06
PO3.01 IFn. 24, IIFn 56 FO3.07
malti-zegment locations Location no:::wba sorce m“_.mn.&noﬁ.n w“_...wmh ratio

P13 growp parameters mm“_.m_uf.o.b . switching :

INFn 27 Trigger multi-segmerdt Iy 36 10 Switching

position A 4

INFn. 31, TNFr. 30, INFr. 29, THFn. 28 PO 17
Multi-zegment location selection position error
Velocity Feed Veloocity Feed
forward Coefficient forward
FO7. 11 Coefficient
POT. 11
+
T filteri
+ Positim error count Pozition error count + Torque E.ncwg“_.#mmﬁbm
> I after filtering > after filtering command M P07, 13 Current locp PI _lv_ Mot ox _
P03, 94 F03.94 limiter md.n -
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10.2.2  Preliminary analysis of the curve

Set the servo drive to position mode, the position comes from multiple positions, run one
of the positions, and record the waveform, as shown in Figure 1, the first curve is the planned
speed command curve, after filtering, the filtered speed command curve is obtained , the
larger the filter time constant, the more serious the lag of the filtered speed command, but the
softer. Ideally, the actual velocity curve should coincide with the filtered velocity curve,
which is the control target of the position loop. The position error is the accumulated value of
the speed command minus the actual speed. Obviously, due to the lag of the filtering, the
position error will become larger, and in the later stage of the filtering, the position error curve
should coincide with the filtered position error curve. The filtered position error refers to the
accumulated value of the filtered speed command minus the actual speed. As mentioned
above, ideally, the actual speed curve should be coincident with the filtered speed curve,
which means that the filtered speed The position error is always 0 under ideal conditions, but
in fact, in the early stage of acceleration, the actual speed will lag behind the filtered speed
command, that is to say, in the early stage of acceleration, the filtered position error will
continue to increase, and after reaching a constant speed , the filtered position error gradually
converges to zero, the speed of convergence depends on the gain of the position loop, the

greater the gain, the faster the convergence. As shown in Figure 2 below.

600

— Speed command monitoring
! | ! | B

480 — After filtering speed command monitoring
360 —l Fos't'lc n er':!' P‘on‘t‘: ring
1 1 1 |
240 —l-lft: [l..v..r;:\_ur‘ ter Tl_.lf
120 f f f
0 /rﬁ

N |
N
1/

-360

-480

-600

0. 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2860 3120 3360 3600 3840 4080 4320 4560

Figure 1 All curves
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600

—After filtering speed command monitoring
430 - - : - - :

After position error filtering
360 H T H T

240

120

J/f =
0 e Pererems -~
\\ / el b
}/
-120

240 \

-360 /

-600

240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880 3120 3360 3600 3840 4080 4320 4560

Figure 2 The filtered position error curve will increase during the acceleration
process, converge during the constant speed process, and increase during the
deceleration process, and eventual |y converge to 0. The contour of the actual speed

curve is equal to the value of the filtered speed command curve. Contour plus the

contour of the filtered position error curve

10.2.3  Current loop understanding and tuning

For brushless DC motors, under the condition of no excitation, the greater the current,

the greater the output torque. The two are in a proportional relationship. The magnitude of
output torque can be monitored through P09.31.

Current Loop Current Loop PI
Command P07. 01 P Motor
P09. 30 P07. 02

Current Loop
Feedback
P09. 31

The control goal of the current loop PI is to ensure that the actual motor current (Q-axis
current loop feedback) tracks the current command (Q-axis current loop given). As shown in

the picture below. The Q-axis current loop feedback tracks the Q-axis current loop
reference.
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600
—Q axis current loop given
480 ; : ; ; :
—Q-axis current loop feedback A
360 : : : ¢ : : ‘
240
120 \M
0 -y o P i Ll g Tt o,
120
-240 [{
360
i
-480
-600
001 02z 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

If these two curves are not tracked well, P07.01 and P07.02 need to be adjusted manually.
The principle of current loop adjustment is, Increase the proportional gain and integral
gain as much as possible. However, if the current feedback has high frequency oscillation,
the proportional gain P07.01 should be appropriately reduced. If the current feedback
has low frequency oscillation, the current loop integral gain P07.02 should be reduced. If
the two curves are not close, increase P07.01 and P07.02 appropriately. P07.01 and
P07.02 are generally adjusted between 100-300, and the integral gain is generally
smaller than the proportional gain.

There are two kinds of current oscillations, one is high frequency oscillation and the
other is low frequency oscillation. High frequency oscillation is caused by too large
proportional gain P07.01. Low frequency oscillation is caused by too large integral gain
P07.02.

600

T ; T T T
Q axis current loop given
480

f \ f f f
Q-axis current loop feedback
360

240

120

X

0 \\ \.\I‘WWMMMW
/

120 \
240 /
360 hh I
480
60 57 67 0z 03 04 04 05 06 06 07 0F 09 09 10 11 2z 12 13 14

Q-axis current setting and feedback are not close, and there is a static error, then
appropriately increase P07.01 and P07.02
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600

—Q axis current loop given
480 ; : : ; :

—~Q-axis current loop feedback
360 ; ; : ; ‘

240 b ."
120

' r
0 RS R | A K A, \‘J Phmns g prin, Pl o, P S iepana,

-120

_240 1l {/
-3680

-480

-600

0 01 o041 02 02 03 03 04 04 Of5 0.6 06 07 07 08 0.8 09 1.0 1.0 1.1
The Q-axis current has high frequency oscillation, so it is necessary to reduce the

current loop proportional gain P07.01 and integral gain P07.02

600

—{Q axis current loop given
480 ; ; ; ; ;

—~Q-axis current loop feedback
260 ; ; ; ; ;

240 { ﬂ
120 L {
ol O I I LI v o o o e s
N | |y
240 \ f UJ_

-360 W {
Yy

-4380

€0 g—=571 ©1 02 03 03 04 05 05 06 07 07 08 09 10 10 11 12 12 13

The Q-axis current has low frequency oscillation, and it is necessary to reduce the
current loop integral gain P07.02

The larger the current command amplitude, the larger the output torque. Specifically, the
greater the forward current command (more positive), the greater the output forward torque;
the greater the reverse current command (more negative), the greater the output reverse torque.
When the current command is close to 0, the output torque is also close to zero. As shown in
the figure below, the motor speed is 0 at the beginning, and the motor torque is close to 0.
After that, the motor torque increases in the positive direction, and the motor starts to
accelerate. The greater the motor forward torque, the greater the motor acceleration, and then
the forward torque is slow. Slowly reduce to zero, the motor speed remains constant and does
not increase. After that, the motor torque gradually decreases to negative, and the motor
begins to decelerate. The greater the negative motor torque, the greater the motor deceleration.
The final motor torque is 0, and the motor speed remains
unchanged.
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600

480

120

-120 \

Q axis current loop given \ /
-240 : : : ; :
Q-axis current loop feedback \ /

-360

-480

-600

0 360 720 1080 1440 1800 216.0 2520 288.0 3240 360.0 3960 4320 468.0 504.0 5400 576.0 6120 648.0 684.0

10.2.4 Speed loop understanding and tuning

Torque Feed
Forward feed forward

Coefficient
P07. 10

Speed loop PI Torque
: The first group of Torque filterin
given speed L o a g Output to th
PO7. 03, POT.04 command POT.12 [ crrent loop
The second group of limiter PO7.13
PO7.21, POT7.22 etc.

actual speed

The input of the speed loop is the given speed and the feedback actual speed, and the
output is the torque command. The goal is to make the feedback actual speed track the given
speed by adjusting the torque. The torque command consists of two parts, one is feedforward
and the other is speed loop PI output. The torque feedforward is obtained by multiplying the
acceleration of the given speed by a torque feedforward coefficient, and the speed loop PI can
quickly eliminate the error between the given speed and the actual speed.

There is a filter after the torque command output, usually low-pass filter (P07.12=0). The
function of low-pass filtering is to reduce torque jump and reduce motor noise. Generally
speaking, the larger the torque filter time constant P07.13, the smaller the motor noise, but it
may cause low-frequency fluctuations in the torque. Generally speaking, the larger the load
inertia is, the larger the required torque filter time constant P07.13, and the larger the speed
loop proportional gain.

Torque feedforward coefficient P07.10 and torque filter time constant P07.13 can be
obtained through inertia self-learning, and generally do not need to be adjusted. It is mainly
necessary to adjust the proportional gain and integral gain of the speed loop PI.

The adjustment principles of speed loop proportional gain P07.03 and integral gain
P07.04 are:
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1. The speed loop proportional gain is generally more than 10 times greater than
the integral gain, and the speed loop proportional gain is adjusted between
1000-10000, and the speed loop integral gain is generally adjusted between
20-500. If the integral gain is too large relative to the proportional gain, it is easy
to cause low-frequency fluctuation of the rotational speed. The specific
performance is that the speed has been reversed and cannot converge.

2. When the inertia is large, the proportional gain of the speed loop needs to be
increased.

3. When the proportional gain of the speed loop is too large, abnormal noise will
occur during the static process of the motor.

4. When the integral gain of the speed loop is too large, the motor speed is always
forward and reverse, and it cannot converge.

5. The speed loop proportional gain and integral gain are too small, the given
speed and the feedback speed cannot be coincident, the motor rigidity is very
small, especially soft.
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If the proportional gain of the speed loop is too large, the motor will generate
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noise, and the output of the speed loop will fluctuate when it is static.
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The speed loop gain is too small, the speed loop reference and feedback cannot be
coincident, and the motor has no rigidity and is particularly soft.

10.2.5 Position loop understanding and adjustment

The position loop gain is generally set to 100-500. If the position loop proportional gain

is too large, it is easy to cause the motor to shake. If it is too small, the convergence rate of the
position error is slow.

404



VECTOR VC330 series servo driver instruction manual

Chapter 11 Introduction to the Profinet Protocol

11.1 Introduction to Profinet

Profinet is an industrial bus standard designed to collect and transmit data in industrial
systems and enables real-time data transmission and reception (Ims or less). The Profinet
standardization organization is part of Profibus&Profinet intermational (PI), located in
Karlsruhe, Germany. Since 2003, PROFINET is part of the IEC 61158 and IEC 61784
standards. PROFINET=PROFIbus+Ethernet, transplant the master-slave structure of Profibus
to Ethernet, so profinet will have Controller and Device, and their relationship can simply
correspond to the Master and Slave of profibus. In addition, because profinet is based on
Ethernet, it can have topological structures such as Ethernet, while profibus has only bus type.
So profinet is the product of combining the master-slave structure of profibus and the
topology of ethernet.

11.2 Introduction to PROFIdrive

The Profinet bus defines 3 standard profiles for drive technology applications
(PROFlenergy, PROFIdrive, PROFIsafe), of which PROFIdrive is the application profile for
motion control

PROFIdrive defines 6 application classes, the most important of which are the
following 3 application classes:

(1) AC1 Simple Drive

The drive is controlled by the speed setpoint delivered by the controller. The entire speed
control is carried out during the drive. The acceleration/deceleration time is also realized in
the drive. Typical applications for AC1: Simple frequency converters for controlling water
pumps and fans.

(2) AC3 Single-axis positioning drive with local position control

In addition to speed control in the application of AC3, the drive also has functions such
as position closed-loop control and position curve planning. Therefore, the servo drive works
as a self-controlled simple positioning drive when the process is run on the controller.
Positioning tasks can be transferred to the drive controller via PROFINET and started. Typical
applications of AC3: single-axis positioning, simple machines that perform point-to-point
movements.

(3) AC4 Multi-axis synchronous motion control with central interpolation and
speed setting interface

AC4 defines a speed setpoint interface, the speed closed-loop control is in the servo, and

the position closed-loop control is in the controller. It is usually used in robots and machine
tools, because this application usually requires multiple drives to coordinate operation. The
motion control is mainly realized by the central numerical control system (NC). The position
loop is connected via a bus, ie the communication between the control system and the drive
must be isochronous.
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11.3 IP address and device name of PN bus servo

The Profinet bus determines the specific servo through the IP address and device name.
When P08.41=0, the IP address and device name need to be set through the controller
software. When P08.41=X, and 0<X<255, the servo will automatically set the servo device
name to vclpnX, automatically set the IP address to 192.168.0.X, and set the subnet mask to
vclpnX when the servo is powered on. Set it to 255.255.0.0 and set the gateway to
192.168.0.X.

11.4 PN bus servo

11.4.1 Support message

VC330 servo (PN servo for short) supports AC1, AC3 and AC4 applications, and
supports standard telegrams and Siemens telegrams in speed control mode and basic
positioner control mode. Auxiliary telegrams can only be used together with the main
telegram, not alone. use. From the point of view of the driving device, the received process
data is the receive word, the process data to be sent is the transmit word, and a PZD is a 16-bit
word. The detailed description is shown in the following table:

Number of received
message Number of sent PZDs
PZDs
Standard message 1 2 2
Standard message 3 5 9
Siemens message 102 6 10
Siemens message 111 12 12
Siemens message 105 10 10
Siemens message 750 3 1
(Auxiliary telegram)
11.4.2 Telegram for speed control mode
message 1 3 102 105
Application i | 1. 4 1. 4 1. 4 1. 4 4 4
level
PZDI STWI1 ZSW1 STW1 ZSW1 STWI1 ZSW1 STWI1 ZSW1
PZD2 | NSOLL_A | NIST_A
NSOLL B | NIST B | NSOLL B | NIST B | NIST B | NIST B
PZD3
PZD4 STW2 ZSW2 STW2 ZSW2 STW2 ZSW2
PZD5 GI_STW | GI_ZSW | MOMRED | MELDW | MOMRED | MELDW
PZD6 GI_STW | GI1_ZSW | GI_STW | GI_ZSW
G1_XISTI
PZD7
GI_XISTI | XERR | Gl_XISTI
PZD8
G1_XIST2
PZD9 G1_XIST2 KPC G1_XIST2
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PZD10

11.4.3 Auxiliary message

When the 750 message is used, PZDM LIMIT POS must set the upper limit of the
forward torque, and it must be a positive value. PZDM _LIMIT NEG must set the lower limit
value of negative torque, and must be negative.

message 750
Application level -
PZD1 M ADDI1 M ACT
PZD2 M LIMIT POS
PZD3 M LIMIT NEG
11.4.4 Messages of Basic Locator Mode
message 111
Application level 3 3
PZD1 STWI1 ZSW1
PZD2 POS STW1 POS ZSW1
PZD3 POS STW2 POS ZSW?2
PZD4 STW2 ZSW?2
PZD5 OVERRIDE MELDW
PZD6
57D7 MDI_TARPOS XIST A
PZD8
PZDY MDI_VELOCITY NIST B
PZDI10 MDI ACC FAULT CODE
PZD11 MDI DEC WARN CODE
PZDI12 None None
11.4.5 I/O data signal
Receive
Signal description word/Send type of data | Description
word
STW1 Control word 1 receive word ul1e6
STW2 Control word receive word ule6
ZSW1 Status word 1 send word ule6
ZSW?2 Status word 2 send word ule6
; . 4000h =
NSOLL_A Speed setting value A | receive word 116 X
speed
. . 40000000hex + Rated
NSOLL_B Speed setting value B receive word 132 & rate
speed
NIST_A Actual speed value A send word 116 4000hex =
speed
NIST_B Actual speed value B send word 132 jsgg;)OOOhex * Rated
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G1_STW Encoder 1 control word | receive word uie6
G1_ZSW Encoder 1 Status word send word ul6
G1.XISTL Encoder 1 actual send word u32
position 1
G1 XIST2 encoder 1 actual send word u32
position 2
MOMRED torque deceleration receive word 116 4000hex = maximum
torque
MELDW message word send word Ule
MDI_TARPOS MDI position receive word 132 lhex =1LU
MDI_VELOCITY MDI speed receive word 132 1lhex= 1000 LU/min
MDI_ACC MBI acceleration receive word 116 4000hex = 100%
override
MDI_DEC MBI deceleration receive word 116 4000hex + 100%
override
XIST_A Actual position value A send word 132 lhex = 1LU
OVERRIDE Position speed override | receive word 116 4000hex = 100%
FAULT_CODE fault code send word ule6
WARN_CODE Warning Code send word ule
User-defined Receive
None Word receive word 116
0 - no function
User-defined sending
None word send word 116
0 - no function

11.4.6 Definition of control word

(1) STWI control word (for telegrams 1, 3)

Signal description

STW1.0 1=ON(can enable pulse)

) 0=OFF1(ramp stop, pulse elimination, ready to switch on)
STW1 1 1=non OFF2(allow enable)

) 0=OFF2(Coasting stop, eliminate pulse, prohibit switch-on)
STW1.2 1=non OFF?(allow ena}blfz) o o

) 0=OFF3(quick stop, eliminate pulses, prohibit switching on)

1=allow to run
STWI.3 O=run prohibited
1=Operating Conditions (Ramp-Function Generators can be enabled)
STW1.4 0=Freeze command disables ramp-function generator (sets ramp-function
generator output to zero)

STW15 1=Operating conditions continue ramp-function generator

) 0=Freeze command freezes ramp-function generator, AC4 not applicable
STW1.6 1=Epable set value ‘ . .

) 0=Disable the set point (set ramp-function generator input to zero)
STW1.7 0-1 Rising edge, acknowledge fault
STWI1.8 reserve
STW1.9 reserve
STW1.10 1=Controlled by PLC

0O=non-PLC control
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STWI1.11 reserve
STW1.12 reserve
STW1.13 reserve
STW1.14 reserve
STW1.15 reserve

(2) STWI Control Word (for telegrams 102, 105)

Signal description

STW1.0 1=ON(pulse can be enabled)
) 0=OFF1(ramp stop, pulse elimination, ready to switch on)

1=non OFF2(allow enable)

STWLT 0=OFF2(Coasting to stop, eliminating pulses, prohibiting switching on)
STW1.2 1=non OFF3(allow enable)

) 0=OFF3(quick stop, eliminate pulses, prohibit switching on)
STW13 1=allow to run

0=run prohibited

1=Operating Conditions (Ramp Function Generator can be enabled)
STW1.4 0=Disable the ramp-function generator (set the output of the
ramp-function generator to zero)

1=continue ramp-function generator

STWI.S 0=Freeze ramp-function generator, AC4 not applicable
STW1.6 1=Er}able set value . . '
0=Disable the set point (set ramp-function generator input to zero)
STW1.7 0-1 Rising edge, acknowledgment fault
STW1.8 reserve
STW1.9 reserve
1=Controlled by PLC
STWI.10 0=Non-PLC control
STWI1.11 1=Ramp-function generator in effect
STWI.12 1=Unconditionally open the brake, release the brake
STWI1.13 reserve
1=Torque control takes effect
STWI.14 0=Speed control takes effect
STWI.15 reserve

(3) STWI Control Word (for telegram 111)

Signal description
STW1.0 1=ON(pulse can be enabled)
0=OFF1 (ramp stop, pulse elimination, ready to switch on)
STWI.1 1=non OFF2(allow enable)
0=0OFF2(Coasting stop, eliminate pulse, prohibit switch-on)
STW1.2 1=non OFF3(allow enable)
0=OFF3(quick stop, eliminate pulses, prohibit switching on)
STWI1.3 1=allow to run
0=run prohibited
STW1.4 1=Do not refuse to perform the task
O=refuse to perform the task
STWIL.5 1=Do not suspend task execution
0=Pause task execution
STW1.6 0-1Rising edge, activates the running task
STW1.7 0-1Rising edge, acknowledgment fault
STWI.8 1=Start forward jog
0=Close forward jog
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STW1.9 1=Start negative jog

0=Turn off negative jog

STWI1.10 1=Controlled by PLC
0=Non-PLC control

STW1.11 1=start zero return
O=stop returning to zero

STW1.12 reserve

STWI1.13 reserve

STWI1.14 reserve

STW1.15 reserve

(4) STW2 Control Word (for telegrams 1, 3, 111)

Signal description
STW2.0~STW2.7 reserve
STW2.8 reserve
STW2.9~STW2.11 reserve
STW2.12 Master sign of life, bit 0
STW2.13 Master sign of life, bit 1
STW2.14 Master sign of life, bit 2
STW2.15 Master sign of life, bit 3

(5) STW2 Control Word (for telegrams 102, 105)

Signal description

STW2.0~STW2.3 reserve

STW2.4 1=Ignore the ramp-function generator

STW2.5 reserve

STW2.6 reserve

STW2.7 reserve

STW2.8 reserve
STW2.9~STW2.11 reserve

STW2,12 Master sign of life, bit 0

STW2.13 Master sign of life, bit 1

(6) POS_STWI1 positioning control word

Signal description
POS STWI1.0 reserve
POS STWI.1 reserve
POS STWI1.2 reserve
POS STWI1.3 reserve
POS STWI1.4 reserve
POS STWI1.5 reserve
POS STWI.6 reserve
POS STWI1.7 reserve
POS STWIL.8 1 = Absolute positioning
0 = Relative positioning
POS STWI1.9 1 = Positive speed positioning
POS STWI.10 2 = Negative speed positioning
POS STWI.11 reserve
POS STWI.12 reserve
POS STWI.13 reserve
POS STWI1.14 0 = Target by location
1 = Position by speed
POS STWI.15 0 = Disable MDI
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| 1 = Activate MDI |

(7)  POS_STW?2 Position control word

Signal description

POS STW2.0 reserve

POS STW2.1 1 = Set reference point

POS STW2.2 1 = Reference stop/home switch forced activation

POS STW2.3 reserve

POS STwW2.4 reserve

POS STW2.5 1 = Activate jog

POS STW2.6 reserve

POS STW2.7 reserve

POS STW2.8 reserve

POS STW2.9 reserve

POS STW2.10 reserve

POS STW2.11 reserve

POS STW2.12 reserve

POS STW2.13 reserve

POS _STW2.14 1 = activate the software limit switch
0 = Close the software limit switch

POS_STW2.15 1 = Activate hardware limit switch
0 = Close the hardware limit switch

Note: The hardware limit and software limit are controlled by POS STW2.14/15 and
parameter P03.73 at the same time. Only when both parameters enable the hardware/software
limit, the hardware/software limit is valid.

11.4.7 Definition of status word

(1)  ZSWI1 Status word (for telegrams 1, 3)

Signal description
ZSW1.0 1 = Ready to switch on
0 = Not connected ready
ZSW1.1 1 = Ready for operation
0 = Not ready for operation
ZSW1.2 1 = Operation enabled
0 = Operation disabled
ZSW1.3 1 = Fault exists
0 =No fault
ZSW1.4 1 = Coasting stop is invalid
0 = Coasting stop is valid
ZSW1.5 1 = Quick stop disabled
0 = Quick stop enabled
ZSW1.6 1 = Prohibit to connect to take effect
0 = Disable connection is invalid
ZSW1.7 1 = warning exists
0 = no warning
ZSW1.8 1 = The speed error is within the tolerance (P04.24)
0 = The speed error exceeds the tolerance (P04.24)
ZSW1.9 1 = there is a control request
0 = No control request
ZSW1.10 1=Reach or exceed the speed comparison value (P04.23)
0=The speed comparison value is not reached or exceeded
(P04.23)
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ZSWI1.11 reserve
ZSW1.12 reserve
ZSW1.13 reserve
ZSW1.14 reserve
ZSW1.15 reserve

(2)  ZSWI1 Status word (for telegrams 102, 105)

Signal description
ZSW1.0 1 = Ready to switch on
0 = not ready to switch on
ZSW1.1 1 = ready for operation
0 = Not ready to operate
ZSW1.2 1 = Operation enabled
0 = Operation disabled
ZSW1.3 1 = fault exists
0 =No fault
ZSW1.4 1 = Coasting stop is invalid
0 = Coasting stop is valid
ZSW1.5 1 = Quick stop disabled
0 = Quick stop enabled
ZSW1.6 1 = Prohibit to connect to take effect
0 = Disable connection is invalid
ZSW1.7 1 = warning exists
0 = no warning
ZSW1.8 1 = The speed error is within the tolerance (P04.24)
0 = The speed error exceeds the tolerance (P04.24)
ZSW1.9 1 = there is a control request
0 = no control request
ZSW1.10 1 = reach or exceed the speed comparison value (P04.23)
0 = Unreached or exceeded the speed comparison value (P04.23)
ZSW1.11 reserve
ZSW1.12 reserve
ZSW1.13 reserve
ZSW1.14 Closed-loop torque control takes effect
ZSW1.15 reserve

(3)  ZSWI status word (for telegram 111)

Signal description
ZSW1.0 1 = Ready to switch on
0 = Not ready for connection
ZSW1.1 1 = Ready for operation
0 = Not ready for operation
ZSW1.2 1 = Operation enabled
0 = Operation disabled
ZSW1.3 1 = Fault exists
0 =No fault
ZSW1.4 1 = Coasting stop is invalid
0 = Coasting stop is valid
ZSW1.5 1 = Quick stop disabled
0 = Quick stop enabled
ZSW1.6 1 = Prohibit to connect to take effect
0 = Disable connection is invalid
ZSW1.7 reserve
ZSW1.8 1 = Position tracking error is within tolerance (P03.19/2)
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0 = Position tracking error is out of tolerance (P03.19/2)

ZSW1.9 1 = there is a control request
0 = no control request
ZSW1.10 1 = The target position has been reached
0 = The target position has not been reached
ZSW1.11 1 = The reference point has been set, and the zero return is
completed
0 = The reference point is not set, and the zero return is not
completed
ZSW1.12 0-1 Rising edge, positioning activated, move task confirmed
ZSW1.13 1 = Drive has stopped
0 = Drive is running
ZSW1.14 reserve
ZSW1.15 reserve
(4)  ZSW2 Status Word
Signal description
ZSW2.0~ZSW2.7 reserve
ZSW2.8 reserve
ZSW2.9 reserve
ZSW2.10 reserve
ZSW2.11 reserve
ZSW2.12 Slave sign of life, bit 0
ZSW2.13 Slave sign of life, bit 1
ZSW2,14 Slave sign of life, bit 2
ZSW2.15 Slave sign of life, bit 3
(5)  POS_ZSWI1 Status Word
Signal description
POS ZSWI1.0 reserve
POS ZSWI.1 reserve
POS ZSW1.2 reserve
POS ZSW1.3 reserve
POS ZSW1.4 reserve
POS ZSWI1.5 reserve
POS ZSW1.6 reserve
POS ZSW1.7 reserve
1 = Negative hardware limit active
POS_ZSW1.8 0 = Negative hardware limit not active
1 = Positive hard limit active
POS_ZSW1.9 0 = Positive hard limit is not active
1 =JOG mode active
POS_ZSWI.10 0 =JOG mode is not active
POS ZSW1.11 1 i Referenge pgint return active
- 0 = referencing is not active
POS ZSW1.12 reserve
POS ZSW1.13 reserve
POS ZSW1.14 reserve
1=MDI activation
POS_ZSWIL.15 0=MDI not activated
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(6) POS_ZSW?2 status word

Signal description
POS ZSW2.0 reserve
POS ZSW2.1 reserve
POS ZSW2.2 reserve
POS ZSW2.3 reserve
POS 7ZSW2 .4 1= ax%s moves fqrward

- 0 = axis not moving
POS 7ZSW2.5 1 i ax@s moves bgckwards

- 0 = axis not moving

1 = Negative software limit switch active
POS_Z5W2.6 0 = Negative software limit switch is not active
1 = Positive software limit switch active

POS_ZSW2.7 0 = Positive software limit switch is not active
POS ZSW2.8 reserve
POS ZSW2.9 reserve
POS ZSW2.10 reserve
POS ZSW2.11 reserve
POS ZSW2.12 reserve
POS ZSW2.13 reserve
POS ZSW2.14 reserve
POS ZSW2.15 reserve

11.5 Status indication of Profinet bus servo drive

PNV AEWNS

Whether to Y
use the 750 rdy: ready
Select message 1 message The value run: power on the motor
Select message 3 rst: reset
composed :
Select message 5
of the lower
Select message 7 three diaits
Select message 9 of STng v
Select message 102
Select message 110 Whether DSC
Select message 111 is enabled
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Chapter 12 PN Servo Application Example

This chapter combines Siemens' mainstream PLC master station (S7-1500, S7-200
SMART) with VC330 (PN) servo to realize common motor motion functions.

12.1 TIA V16 project creation, GSDML import, device addition, online
modification of IP and name

Take the S7-1500 master as an example.

12.1.1 Open the TIA V16 software and create a project

otally Integrated Automation

Fhuiaie ks poviect 2 Enter the project name
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lemens - D:\Slemens\Projecti(Project1

Totally Integrated Automation

First steps.

Project: "Project1” was opened successfully. Please select the next step:
ng pr

reate broject |
Migrate project

Close project

n n Configure a device
N Write PLC program
First steps
Configure
(o technology objects
I Configure an HM screen

Installed software

Help

User interface language

Open the project view

» Project view

Poject  Edit View Inzert Online  Option: |Tools Window Help

2 [ soveproie

: Totally Integrated Automation
% i ¥ sewngs he ¥ Goctiine | dp 1M 18| 3¢/ = 1) ; PORTAL

Support package:

Devices

] Shaw reference text T
| Find and replace

LLI Global libraries

* ] Project!
I Add new device
oy Devices & networks
+ i Ungrouped devices
v E§ Secunty settings
+ [ crossdevice unctions
» g common dats
+ [2) Documentation settings
» [ Leanguages & resources
» [Q W
» g Online access
» [ Card ReaderLISB memory

sapeiqi] C" syse kit

SULPPY

sion control interface

| & Properties  [*Jinfo i) | %l Diagnostics

General

v | Details view
No ‘properties’ available. + | Languages & resources

No ‘properties’ can be shown at the moment. There is either no object selected or the selected cbject does not have any displaysble

rr— properties

4 Portal view verview
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Project Edit View

3 (Y s

Devices |

* ] Project!
I Add new device
i Devices & nenworks
b b Ungrouped devices
v E§ Secuntysettings
» [ Cross-device functions
» |gd Common data
Dacumentation seings
v [@ Lenguage: & rezources
» [g ve
» [j Online aceess
» [ Card ReaderiLise memory

sion control interface

v | Details view

Hame

Overview

4 Portal view

Manage general station description files
Installed GSDs | GSDs in the project

1. Enter the file directory of GSD

Source path: I D:\Wiork\VE CTOR{EAR EX 4 EAHEARE DS 3T

PHIGEDMLY2 33 VECTORVC I PN-20130610 #8

Content of imported path

] File version
[ GSDMLA233novance45620F-20.. V233

Lengusge  Status
English

Not yet installed

| & csimazasvecomvcienzor. vz
2. Check the GSD file to be imported

General

I Eoa

_ Areadyinstolied

3. Click install

| Delete

No ‘properties’ available.

No 'properties’ can be shown at the moment. There is ither no object selected or the selected cbject does not have any.

properties

12.1.3 Add the device S7-1500

Totally Integrated Automation
POR

TAL

[ Repleczan_|

ect Project] created

[Options ~~ |&
=5

~ | Find and replace - “'
L

=

- |E

s

:

SULPPY |

Project Edit View

2 Wk savep

Online  Options

XX 0e

Devices

~ 1 Project! double click
[ radrevaeres ]
Devices & network
+ i Ungrouped devices
» E§ Secuntysettings
+ [ Crossdevice hunctions
» |34 Common data
Dacumentation setting:
+ [ Languages & resources

sion control interface

v [4 v
» [jg Online access
» [ Card ReaderlUsB memory

~ | Details view

Hame

Overview

4 Portal view

window  Help

= mm S
e dd new device

Al

Device name:

2

~ [ Controllers
'] 1500

Controller:

151141 P
15111 PN
1-1CK00-0AB

Device:

= CPU1511C1 P

Asticle no 6E57 511-1CK01-0AB0

T TRHERE.T]
» (@ CPU 5152 P

» [ CPU 15163 PHIDP

» [ CPU 15173 PHIDP

» [ CPU 1518 PHIDP

» [ CPU 15184 PHIDF ODK
» [ €PU 15184 PHIDP NFP
» (@ CPUISTIFT PN

» [ CPU 15131 PN

» (@ cPUISISE2 PN

» [ €PU 1516F-3 PRIDP

» ({3 cPu 1517F-3 PNIDP

» ([ CPU 1518F-4 PNIDP

» ([l CPU 1518F4 PNIDF ODK
» ([l CPU 1518F 4 PNIDF LFP
» [l CPU1511T P

» (@ CPUISIST2 PN

[ Open device view

Version: 2.8

Description

CPU with display; work memory 175 KB code
and 1 M8 data; 60 ns bit operation time; 4-
stage protection concept, technology
functions: mation control, closedoop
cantrol, counting and measuring; tracing;
Runtime options; for all PROFINET interfaces
transport protacol TCPHP, secure Open User
Communication, 57 communicatian, 57
routing, IP forwarding, Web server, DNS client,
OFCUA: Server DA, Client DA, metheds,
companian specifications, PROFINETIO
controller, supports RTIRT, perormence
upgrade PROFINETV2 3, 2 ports, [-Device, WRP,
WRPD, izochronous mode; firmware V2.8 with
DI16IDQ16, AIS/AQ2: Digrtal

Ipstics

Totally Integrated Automation
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TAL

DI16 x DC24V, grouping 16; Digital output
madule DQ16 x DC24VI0 54, grouping 16;
Analog input module Al4 x U, A 140D, 16-bit,
grauping 5, Analog output medule AQ2 x U,
16-bit, grouping 2; 6 channels for counting
and meazuring with incremental encoders
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12.1.4 Add servo drive

rojectProject1

Project Edit View Inzet Online Options Tools Window Help Totally Integrated Automation

S b saveprojes & X 15 5 X W2t 5D EEGQ V coonine Jcocrnins fp M x ] W PORTAL
Devices 2 [ Topology view F,, Network view |} Device view || Options (=
[ s 1 " i 2 . — N x
B (=2 e o W[l as =] Topology ove djz
2 v | Catalog B
> ] Projectt ~ = ot ol
B Add new device 4. Link according to the actual connection,note: |z ¢ Devicei pont Q
PLC 1 The end of the left side displayed mesh (IN) below v ST1S00ET200 . | [ Filter  Profile: [<All- LT} 2
CPUISIIC-T PN the servo v R » [ Controllers —
The terminal displayed on the light in the figure * FROFINE | ]
= corresponds to the mesh (OUT) on the servo on Port_1 0]
» |8 Sofware units the servo Fort 2 s o
» g Program blocks ~ Gsbdevice 1 | » [ Network components =
» [ Technology ohjects v VO » [ Detecting & Monitaring =
b 'gi External source files = interface | » [ Distributed 0 g
» @ PLCags [, Portl | » [ Power supply and distribution 3
» D) PLC data types Port2 | » (g Field devices |—
» [ watch and force table: " ~ [ Other field devices .’:
» Uiy Online backups + [ Additional Ethernet devices g
» & Toces ~ [ PROFINETIO 3
» [ OPC UA communication = [ Drives | |
v Tl Device praxy dsta » [ INOVANCE L
B} Program info 3. Drag VCipnto ¥ [ SIEMENS AG ]
o PLC supervizions & slarms the left « [ VECTOR 3
= - [mvaIPN 2
= i Head module
b i Ungrouped devices. ‘—-_____“:mu(\m g
~ [ Details view » mEnwd:m T
o » [ cateway -
— ——— L 3| [100% F —y— &g [<Iu > G o
d Properties  [*iinfo )| % Diagnestics » (@ sensors
Home
|| General
No 'properties’ available. SR
> | Information

th Devices &ne__

12.1.5 Modify IP and name online

The Profinet bus determines the specific servo through the IP address and device name.
When P08.41=0, the IP address and device name need to be set through the controller
software (such as TIA Portal software). When P08.41=X, and 0<X<255, the servo will
automatically set the servo device name to vclpnX, automatically set the IP address to
192.168.0.X, and set the sub net mask to vclpnX when the servo is powered on. Set it to
255.255.0.0 and set the gateway to 192.168.0.X. This section describes setting the IP address
and device name through the controller software.

74 Siemens - D:\Siemens\PROFINE!

Project Edit View insen Online Options Tooks indow Help Totally Integrated Automation

5 ONE soveproject | @ | X T8l T X s 5 MG @R coonine ¥ Gooiiine | By M I® ¥ o 1 L PORTAL
| Devices | Options ]
= i shics 2 o
: :ag"“ e Aesign IP address [4] =

- Func 5 = 3

| CPU operator pa... &

~ L) BRI ~ . - - z
I Add new device Assign IP address to the device PLC_1[192.1680.3) [cr| 2

ah Devices & networks AR | Devices connected 1o an enterprise network or directly 1o the intemet must be appropriately W ronisTor | L
» [ PLC 1 [CPU1511-1 PN] sl \ 2 protected against unautharized access, eg. by use of firewalls and netwark segmentation. T =)
+ [l ungrouped devkces Resetto factory settings For more information sbout industriel security, please visit R
» g Securityzemtings = Format memary card hap:fvwseus siemens comiindustrislsecurity MAINT E
+ (38 Crozz device unction: Savs serce B 1
a4 Mode selector: RUN =
+ (g Common data 0
» &) Documentation settings I =
5
» (@ Language: & resources 6 3
» (3 Version control interface » DO:200. 00002 D0 00 5
~ g Online access [<]_m [2]*
¥ Displayhide interlaces Lrsio Bl el SOF ol v | Cycle time -
~ [} TPLINK Gigabit Ethemet USE Adapter | Subnetmack: 255 . 255 . 255 . O >
&
I

Ay update sccessible devices e
S \ 3
« [ ple_1 profinet S0_1 [192.168.03] Router address: 7

» &8 Sofware units
» [l Frogram blacks

1. Expand to "Update accessible devices”
b L4 Technology abjects

» [ L ag: 2. Double click on "Update accessible devices” v| cu
o PP = 3. Expand the device whose IP needs to be modified ‘q Properties  |"Info | % Diagnostics Longest
z 4. Double click Online and Diagnostics < "
|| 4] @) [ show o messages -l ~ | Memary
g
Home =
Meszage Gew 7 Date Time ot -
(] Froject EMEIRTT 1 opened i 9:16:26 '
@  scanning for devices on interface TR-LINK Gigabit Ethernet USB Adapter was started i 9:17:03 Work memory
@ scanning for devices completed for interface TPUINK Gigabit Ethemet USB Adapter. Found 2 9:21:10 Work memory Gde
= overiew | % pevicesgne | 4 oniine & dia__| 4/ Online & dis_ ning for devices
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Project  Edit  View Options  Tools  Window  Help Totally Integrated Automation
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12.2 Simple speed control with telegram 1 based on S7-1500

In general, when using telegram 1, only simple speed control can be achieved. IRT is not
required. The PLC sends the speed command to the servo, and the servo controls the speed of
the motor according to the speed command after the acceleration and deceleration processing.
Change the acceleration/deceleration time by modifying the servo parameters P04.17 and
P04.18. The PLC also needs to send commands such as enable and stop to the servo.

12.2.1 Add device

Follow section 12.1 to add devices.

12.2.2 Device configuration

Double-click the PLC in the topology view.

P Siemens - D:\Siemens\porjectiporject

| Project .Edlt View Inzert  Online AOpmm: Tools  Window rje\p Totally Integrated Automation
3 hd X x 0 BEEERQ & coonine Fcootiine fp B x S W PORTAL
porject! » PLC_1 [CPU 1511-1 PN] P EX
Devices |&¥ Topology view [gf Network view | I Device view Options. s
-3 - T =
|2 | d¢ [rcricPutstiaem | &2 4 | | Device overview | =l
100 30l IF% 6 21 9 [ Module ~ | Catalog g
~ ] porject] ~ = =l
. a|[<search= Wl At
B Add new device SR : g8
s Devices & network M Filer  Profile: [<all> ~ ]| &
h - PLC1 g
= [ PLC_1 [CPU 1511-1 PN] ¥ FACE. » [m Rack [
W s i _ |
4 Online & diagnostics » @S 0]
» |86l Software units »mcru o
» [ Program blacks P v| » mor =
» [ Technalogy objects <] u 3| [100% T L1 < m » [l o A
» i External source fles = . - » [ oo g
il | @ Properties  [*4info @)% Diagnostics S ¥
» [§) PLC data types | General [ 10 tags | Systemconstants | Texts v [mAQ —
» () watch and force tbles | » lmavso ¥
» (i Online backupz » [l Communications modules N
v [ Traces 1P protocol » [ Technology modules -3
» [ OPC U comminication » [ SIMATIC Drive Controller
» [k Device proxy data (2) Set P address in the project » [ interface module: L
9 E
4 Program info 1Paddrezz: | 192 1680 -1
4 PLC supervisions & alarms g
g o Do Subnetmask: | 255 . 255 . 255 . 0 i
» [ Local modules [ Tuze router
» [ Distributed 0 -
all ‘u i = i - >
POy Frerem () 1P address is set directly at the device ;
PROFINET L
Hami 4Check [ PROFINET device name is set directly st the device.
- I Generate PROFINET device name automatically
PROFINET device nama= | plc_1 profinet C1_1
Converted nam: _ plexh ! xn—profinetsa sb1f144-0x7 22330t ; B -
. | «|> |information

Double-click the servo in the topology view.
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Siemens - D:\Slemens\parject] iparject]
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a2 X
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Tools
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Devices |

i

+ ] porjecti
I Add new device
iy Devices & networks
= [ PLC_1 [CPU 151141 PH]
[ Device configuration
% Online &
» il Software un
» (g Program blocks
» [ Technology abjects
» i External source files
v L@ PLCtags
» U] PLC data types
» [ Watch and force tables
» Lig) Online backups

» [ Traces
» i@ GPC UA cammunication
» i, Device proxy data

» [ Local modules
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>

i
~ | Details view

Hame

T

4 Portal view

oy vCIP

il e . Totally Integrated Automation
5 0 B RV Goonline F cootiine o MR | i ect- [l PORTAL
porject! » Ungrouped devices » VC1PN1 [VC1PN] - WX
| Topology view [ Network view  |[¥ Device view || Options i
T 1 (T : i 3
& [vereni veipn =)l B [eel ] &2 4 | | Device overview | J g
-— & ¥2! Module | v | Catalog _| ;
- VCIPNI Al <earch> [id! (it | 2
g
» [ riead module =
1 v » [ Module
[
o
B
v v g
<] n 2| [100% —g— [¢]m > g
[ Properties  |Malnfo_ )] %/ Diagnostics | :
| General I0 tags | Systam constants Texts —
¥
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< =]
~ FROFINET merace (I 3. The adiress ShOLIH: bedthe 1
2 1P protocol same as the server IP address H
inance (@ SetIP address in the project )
" E
b Advanced options 1Paddress: | 192. 168 .0 . | 5
identification & Maintenance " o 8
Shared Device Subnet mask: | 255 . 255 . 255 . O i
[vl synchronize router settings with 10 controller
i | Use router L
i e z
v " H
() IP address is setdirectly at the device H
PROFINET
[V Generate PROFINET device name automatically
PROFINET device nange: |vcipnl = = =
Converted nange: | vcipni
~ | » | Information

N1

Click on the web view

T Siemens - D:\Slemens\porject! \parject 1
Project  Edit View Inset Online Optiens Tools Window Help
CF (W saveprojecr 2 ¥ = K )& (2 MG E @ & coonline ¥ cool

Devices

~ ] porject!
B Add new device
o Dev
= [ PLC_1 [CPU 151141 PN]
Y Device configuration
4/ Online & disgnostics
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es & networks

g Program blocks

(4% Technalogy ebjects
i External source files
(& PLCtags

() PLC data types

L Wetch and force tables
(i Online backups

& Traces

OPC UA communicatian
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i} Program info
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» [ Local modules
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= ~ 571500ET200... | [Search
PLCY veiPNT 2 | L ":(f' [ Filter Profile: | <All>
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<] 5| [100m = 3 & [<[w 5| * [m Detecting & Monitoring
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| & Properties *Jinfo )| ¥ Diagnostics » [ Power supply and distribution
| General | » [ Field devices
» [ Other field devices
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properties

porject] » Devices & networks
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|2 Topology view

v | Details view
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EETT.
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h Devices &ne
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Set the message of the servo

Project  Edit  View Insert Online Option: Tools Window Help Tmllyinmgraladhutnmallﬂn
S (W soveproject @ X 18 Cm X s 5 0GB R S coonline F cootine fp A X o ] W PORTAL

Devices |&¥ Topology view gy Network view Options
" I 3
) [l 4 4 | | Device overview | 2|F
¥4 Module . [Rack |slot ~ | Catalog g
» L) OPC UA communication ~ = - VCIPN1 o 0 | [<earch= I urTl
v [ Device proxydata » interface o axi ==}
1} Program info & 90X |@riner  profle: [<> =l fi| £
& L
- . £ » [ Head module o
s & slorms Parameter Acces: Point 11 = 2 3
e Standard Telegram 3.7 0 > I
» [l Local modules
e o 13 Y
» [ Distributed VO - » [ Submodule: o
- - s
+ i Ungrouped devices 4.pull the module onto this empty lin g
» Bg Security settings - o - -1
» |98 Cross-device functions . & W -3
+ g Common data i B .
» [ Documentation settings o = =
b [g Languages & resources = 5 A
+ L4 version cantrol interface o 5 N
~ [ Online acce: = = a
¥ Displayhide interfaces ] n ol
* [ TRUNK Gigabit Ethernet USB Adapter LA = = L
Ji? Update accessible devices @ 55 =
& Display more information o 14 )
» [ plc_1.profinet #0_1 [192.168.0.2] "| n e b 2
v [l velpn1 [192.168.0.1] < > [100% ol —§— S [ >
[ Intel(R) Wi-Fi 6 AX201 160MHz L} - |3pmpg,m9S *i] Info IE Diagnostics ',
B bt U0 L 0 2
T | General | Crossreferences [ Compile | =
3 pos| amplie. 1
D) .1.]/@) [ show all messages [« 1
?
— Wessage Got |? Date Time
@  Froject porject] opened 8:36:12
[i] Scanning for devices on interface TP-LINK Gigabit Ethernet USB Adapter was started 8:56:26
@ scanning for devices completed for interface TP-LINK Gigabit Ethernet USE Adapter, Found 2 2022811 9:0034

4 Portal view & o

U Siemens - D:\Siemens\porj
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Devices | Topology view  [gh Network view [ Device view || Options [
T 1 =8 r o i &
& |2 | d¢ [veren varen) [=] & & |l & 4 | | Device overview =l
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» [ Device proxy data - . E
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i TGSV peri A Al = Parameter Access Point o 1 d 'M:’ I:m =
B P i e Standard Telegiom 172 || el e —
» [l Local modules . o [l PrOFidrive Module ]
» @ Diztributed VO - = o v @l Submodules 9

+ 2 Ungrouped devices 2.Pull message 1 to this slot & = i F

» Eg Securty settings - OP-NORM . = o I~ g_

¥ 3 Crossdevice functions & E i o |s

» g common data s & . [l standard telegram 105, PZD-10M10 | *

» [} Documentation settings # = [ standard telegram 110, PZD-1217

» [g Languages & resources g g [ standard Telegram 111 na B

¥ [ 4 Version control intedace & 5 [ standard Telegram 3 0
= [y Online sccesz = = [l 5tandard Telegram 5 -3

Y Displayhide interfaces = 5 Il standard telegram &
= [ TRUNK Gigabit Ethernet USB Adopter L o — [ standard telegram 9, PZD-10i5 L
A7 Update accessible devices = = c
i Dizplay more information p 5 H
» [ ple_) profinet #01_1 [192.168.0.2] v| = = v z

» L@l vcipnl [192.168.0.1] < n 2 | [100% B P L] < n >

» [ Intel(R) W-Fi 6 AX201 16004z | Properties  |*Uinfo [ %) Diagnostics 5|

2 U8 biccacal uisio Lad - - z
~ [ Details view | General | Cross-reterences | Compile | &

] 3
Show all messages ok
1/ I g I
= Message Gow |7 Date Time
sme
(] Project porject] opened 20221811 B:36:12
Scanning for devices on interface TP-LINK Gigabit Ethernet USB Adapter tarted 2 8 B:56:26
€ scanning for devices completed for interface TPUINK Gigabit Ethernet USB Adapter. Found 2. 2022i811  9:00:34
< [ >

4 Portal vi

Assign the name of the servo online. As shown in the picture below.

It should be noted that if the name and IP address are assigned through TIA software,
P08.41 must be set to 0.

Otherwise, the servo will automatically set the name according to the value of P08.41.
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o Fameer Access ot 0 11 bt
¥ Device conbqurstion 3 Standard Telegram 1.PZ. 0 12 o a —
% Online & diagn o s [ FroFdrive Module )
» 8 Software units o = ~ [ submodules °
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%1gn PROFINET device name
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L Save project I Ty X & (¥ PORTAL
= Ul il e Configured PROFINET device
N PROFINET device name: veipn . . |
| Devices o D b view || Options |-;«|
'rv | l|&
online access ?
== Type of the PGIPC interdace: | §_F1iE C ot | Catalog £
v _1 por o . - -
B Add new device PGIPC interface: |1 TP-LINK Gigabit Ethernet USB Adapter - ®[q " search g
b Devices & networ X3 @ riter  Profle: [l g
s - 5
= (8 PLC_1 [CPU 151141 PN Device filter - » [ Head module =
Y pevice configuration — o | =@ voduie | |
% Cnline & diagnostics & Only show devices of the same type: : [l FrOFidrive Module ]
b gl Sollws e unils [ Only show devices with bad parameter settings. ! o Bliho s
» g Program blocks [ ] o i | W simens Telegram 7502012012 |5
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B} Program info < - : :
4 PLC supervisions & alarms . = T a s
&) PLCalarm textlists Update list H Assign name - 3
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» (@ Local modules 3. Click Assign Name N
o
T >
v | Details view Online statws information 5 &
H
@  seorchcompleted 1 of 2 devices were found z
€3 ¥ The PROFINET device name "ve1pn” could not be assigned to the MAC address "BCF9-4F-51-31-30" = -
] A device with this MAC addres: could not be reached. Check the MAC addres: and the connection to the module. r
Heme - i
This is because it is already connected

Note: If the names are inconsistent, please refer to Section 12.1.5 to modify the names.

12.2.3 new variable

In the "PLC_1->Program Block" drop-down menu, double-click "Add New Block" and
select the data block. Add the following variables inside.

423



VECTOR

VC330 series servo driver instruction manual

@ v Static
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12.2.4 Program with SINA_SPEED in Main

The first use of the

SINA SPEED command requires the installation of the Siemens

Drive Lib S7 1200 1500.zal16 component. Install according to the following diagram.

74 Siemens - D:\Siemens\porject1\porjectl

Project Edit View Insert Online

Options | Tools Window Help

f (3 B saveprojer & X =)

Devices

[53]

~ | ] porject1
B¢ Add new device
th Devices & networks
~ i PLC_1[CPU1511-1 PN]
Y Device configuration
X.| Online & diagnostics

» @@ Software units
v [l Program blocks
¢ Add new hlock

{ Settings

BB x ]
Support packages -1 PN] » Program blocks » Block_1 [FC1]

Manage general station description files (GSD)

“,‘ Go offline

Start Automation License Manager

e mB (=1 4 (

E(]8t @s'as(g

#| Show reference text

[WN] Global libraries E UJ;!EW rary,, Default value Comment
Block call » U-‘_ i
T . Ti-ﬂibomput
32 < » InOut
Sl: @ Temp
5 41 » Constant
& <40 b Return [z

Find the SINA SPEED command in the option package, drag it to the program, and write the

program.
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The SINA_SPEED block input parameters are described as follows:
Enable the axis
ACKERROR: Rising edge reset error

EnableAxis:

Speedsp: Set speed, unit rpm

Refspeed: Rated speed, unit rpm, this value must be consistent with servo parameter

P00.02.

ConfigAxis: By default.
: This value must be the same as the ID of packet 1.
: This value must be consistent with the ID of packet 1.

HWIDSTW
HWIDZSW
message 1 is shown in the figure below.

The ID of
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12.2.5 Compile and download the program for testing.

Note that if the message of the servo is changed, the servo needs to be powered on again
after downloading the program.
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Debug in the program page.
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12.2.6 Precautions for use of message 1.

(1) The acceleration/deceleration time is controlled by parameters P04.17 and P04.18,
the unit is ms, which refers to the acceleration/deceleration time from 0 to rated speed.
The actual acceleration time is related to the difference between the target speed and the
current speed.
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Actualacceleraton and deceleration time
Variation of input speed command
Rated speed

= Set acceleration and deceleration time x

(2) The input parameter Refspeed of the SINA_SPEED block must be consistent with
the rated speed of the servo P00.02.

(3) After changing the message, the servo and PLC must be powered on again to take
effect.

12.3 Based on S7-1500, use message 3 to realize positioning control,

speed control, and zero return control

Generally speaking, when using message 3, the position control is realized in the PLC,
and the output of the position control loop is sent to the servo as a speed command through
message 3. After the server receives the speed command, it runs at the set speed. . Because the
position loop is connected by bus, its real-time performance must be guaranteed, so IRT must
be enabled. At the same time, the acceleration and deceleration time P04.17 and P04.18 of the
servo need to be set to 0. Otherwise, when the acceleration and deceleration time of the
position command is less than the acceleration and deceleration time of the servo speed, the
position loop will have low frequency oscillation.

12.3.1 Create a new project

Follow the introduction in section 12.1 to create a new project, add equipment, and
configure the equipment.

12.3.2 Configuration message 3
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12.3.3 Create a new technology object, configure the technology object
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12.3.4 Configure Sync Domain

Check "Isochronous Mode"
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Then set the execution cycle of the position loop
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JGeneral | Texts |

General

Cycle time
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Protection Cycle time (ms)
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Cycle time ynchronous € bus

n Source of the send clock: | PROFINET 10-System (100) =
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- [Fecor DR - |

Cycle time (ms) 4

L2 B

If CPU time is not enough, you can increase the factor

[0k cancel

12.3.5 Trial run

On the debugging page, you can try running the motor.
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12.3.6 Create new data blocks, write PLC program

BEIR 1
£ HiEmE H¥E 1% MOHMUOPC. MOH.. TEHMI. REE F4

1 4@~ Swtic

2 @l trigmovesb: | Baal [@) tatze ) =] =] = =]
3 @m®  homepos Real (=] =] = = 8
4 @=  homemode Int 3 B8 =) 1= =] =]
5 @@=  JOGNEG Boal B =] =) - 8
6 l@= JoGPos Bool 8 =l ~ = 8
7 @s  ensbleasis Bool =] = =) - 8
8 @s setspeed Int =] =] = =) 8
8 @s  eckeror Bool false B - =) =] 8
was  ac Real 2000.0 B8 =] =) =) 8
@@= DEc Real 20000 =] =) =] = 8
iZas s Real 3000 8 =) =] =) =]
124"  DISTANCE Real 3000 (] =] = =) (=]
iW@s  bin Bool [ B =] = =] 8
Is@s b Baol B8 = -~ =) 8
Elas b Boal =] = = =] B
i7@s  bio Bocl =] = =) - 8
8@ wigmovel Bocl alze 8 =] =) ~ 8
1940 =  NEGTORQUE_LIMT Int 500 =] =] ~ =] 8
20 @  POSTORQUELMT  Int 500 =] = =] = =]
20 @ ENABLEATSTARIUP  Boal L B =] =) =] 8

Instructions can be found in Craft->Motion Control.

Enable the axis

W8 s
*MC_POWER_DB"
MC_POWER
&%
£ ENO|
- Status f—
*PositioningAxis_ Busy—
L Emor—
SR Errorid.
enableas: —|gnable
StartMode
Jog
%88
*MC_MOVEJOG_
DB*
MC_MOVEIOG -
&%
EN ENQ —
“pE1 InVelocity =122
*PositioningAxis_ Busy —ialse
" Axis CommandAbort
s 1 ed —ifa
J0GPOS — JogForward Error —
Errorid #
“#FrigtR 1t
JOGNEG — jogBackward
10.0 -~ velocity
1000.0 — Acceleration
1 Deceleration
1000000.0 — Jerk
PasitionControll
UE —ad
relative point movement
B3
“MC_
MOVERELATIVE _
pe*
MC_MOVERELATVE
"SRR bit3 &%
| } EN ENO
“DB1 Done —ifzloe
*PositioningAxis_ Busy —ifalse
1" — Axis CommandAbort
"y . ed —i%
HigR 1" —
trigmove 1 — Execute IS
N . Errorld #0
“#igkR 1t
DISTANCE Distance
“#1iRlR_17.5PED —#Velocity
“HHBIR_1"ACC —#Acceleration
“$1i8ER_1" DEC —IDeceleration
1000000.0 — Jerk
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Absolute point movement

%DB6
“MC_
MOVEABSOLUTE_
DB"
MC_MOVEABSOLUTE
“#rgkR_1" bit3 A
—rA ———&n ENO
o Done —i'aize
“PositioningAxis_ L
1" — Axis CommandAbort
— ed —ifalse
. .
trigmoveabs — Execute Equg—s7e
Errorld
“HiRke_1”
DISTANCE —IPgsition
“#i{HR_1" SPED —mvelocity
“#iBHR 17 ACC —riAcceleration
“#HiBiR_1° DEC —# Deceleration
00000.0 Jerk
Direction
return to zero
WDB7
*MC_HOME_DB*
MC_HOME
& %
EN ENO
. ReferenceMarkP
L osition
*PositioningAxis_ b —ifalse
T — s Bone »
“FEER_1" bitt — -
ELE e CommandAbort
“HdE 1 ed i
homepos —¥iposition Error —ifalse
“#rigR 1. Errorld
homemode Mode

A brief introduction to returning to zero.

Mode = 0: The absolute type directly returns to the zero point, and the position value
of the axis is set to the value of the parameter "Position".

Mode = 1: The relative type directly returns to the zero point, and the position value
of the axis is equal to the current axis position + the value of the parameter "Position".

Mode = 2: Passive zero return, that is to say, the motor will not move after triggering
the zero return module, but by other commands. Let the motor move to achieve zero
return. After zero return, the position value of the axis is the value of the parameter
"Position".

Mode = 3: Active zero return, the position value of the axis is the value of the parameter
"Position".

Modes 2 and 3 only configure the encoder type as: Incremental

Mode = 6: Absolute encoder regulation (relative). The position value of the axis is
equal to the current axis position + the value of the parameter "Position". This is for the
zero return of the multi-turn absolute encoder with battery, and the power-down position
is not lost.

Mode = 7: Absolute encoder regulation (absolute). The position value of the axis is
the value of the parameter "Position". This is for the zero return of the multi-turn
absolute encoder with battery, this is for the zero return of the multi-turn absolute
encoder with battery, and the power-down position is not lost.

It is recommended to use mode 3, which needs to be reset to zero after power-on,
and only need to return to the absolute value of zero once when using mode 6/7.
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12.3.7 Introduction to the relevant command parameters

Axis: Parameter is the axis technology object configured by the Motion Control Wizard.

Status: The parameter reflects the enable state of the motion axis. When it is 0, it means
that the motion axis is disabled, and the axis will not execute motion control instructions;
when it is 1, it means that the motion axis is enabled, and the motion axis is ready to execute
motion control instructions.

Busy: TRUE to reflect that the instruction is active.

Error: When it is TRUE, it reflects that an error occurs in the instruction or related
technological objects. The specific cause of the error can be explained in combination with
the parameters of ErrorID and ErrorInfo.

MC POWER command:

(DEnable: When the parameter is "TRUE", the axis is enabled, and when the parameter
is "FALSE", all current motion is interrupted according to the configured StopMode, stopping
and disabling the motion axis.

(@StartMode: When the parameter is 0, the positioning axis/synchronous axis is not
controlled by the position, and when the parameter is 1, the positioning axis/synchronous axis
is controlled by the position. If the configured motion axis adopts pulse train control, this
parameter is invalid.

(3)StopMode: When the parameter is 0, it is an emergency stop; when the parameter is 1,
it stops immediately; when the parameter is 2, it is an emergency stop with acceleration
change rate control.

MC _MOVEJOG command:

(DJogForward: When the parameter is "TRUE", the axis moves in the positive direction
at the speed specified in the parameter "Velocity".

@JogBackward: When the parameter is "TRUE", the axis moves in the negative
direction of the velocity specified in the parameter "Velocity".

(@ Velocity: When the parameter is "TRUE", the axis moves in the negative direction of
the velocity specified in the parameter "Velocity".

@Acceleration: Acceleration, parameter > 0.0 uses specified value; parameter = 0.0 not
allowed; parameter < 0.0 wuses acceleration configured in "Technical Objects >
Configuration > Extended Parameters > Dynamic Defaults".

®Deceleration: Deceleration, when parameter > 0.0 use the specified value; when
parameter = 0.0 not allowed; when parameter < 0.0 use the deceleration configured in
"Technical Objects > Configuration > Extended Parameters > Dynamic Defaults".

®Jerk: Jerk, parameter > 0.0 for constant acceleration velocity profile use specified
values; parameter = 0.0 for trapezoidal velocity profile; < 0.0 jerk is configured with
"Technical Objects > Configuration > Extended Parameters > Use Dynamic Defaults".

Relative point movement MC_MOVERELATIVE instruction:

(DDistance: The distance relative to the current position (positive and negative is the
direction), the unit is (mm).

@Velocity: Movement speed, in millimeters per second.

Absolute point movement MC_MOVEABSOLUTE command:

(DPosition: Absolute motion position target, unit is (mm).

@Velocity: The running speed, the unit is (mm per second).

(®Direction: Running direction, parameter 1-3, the direction is the direction closest to
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the target position (the direction of the shortest moving distance).

12.3.8 Precautions for use of message 3

(1) If the positioning technology object is used, the acceleration and deceleration time
P04.17 and P04.18 of the servo need to be set to 0.

12.4 Using message 3 to realize multi-axis synchronous control based

on S7-1500

12.4.1 Create a new project

Follow the introduction in Section 12.1 to create a new project, add equipment, and
configure equipment.

Because the function of this implementation is multi-axis synchronous control, multiple
servo drives need to be added. This section takes two-axis synchronous control as an example,
so two servo drives need to be added.
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!
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@ #iEte 1 [oe3] = Interface » [ Diswribute
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~ GSD device_1 [ Otherfeld d.. | %
v veir » (@ Addito.. [
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Hame d Properties  |*i}Info | & Diagnostics
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<[ m >
hiesssge — Sow 7 Date Time 2> | Information
mz Oveniew |k Devices &n Iamsiﬁoning, | & synchrono.. | #38R 1 | ¢/ Online&di. |v oOnlinesdi. |4 mein(081) |14 synchrono..

12.4.2 Configuration message 3

Configuration telegram 3 is required for each servo drive added.
For specific steps, refer to Section 12.3.2.

12.4.3 Create a new technology object, configure the technology object

A new TO_PositioningAxis and several TO_SynchronousAxis technology objects are
required. If there are several slave axes, several TO_ SynchronousAxis technology objects
need to be created. In this example, there is only one slave axis, so it is only necessary to
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create a new TO SynchronousAxis technology object.

For the setting of TO PositioningAxis technology object parameters, please refer to
Section 12.3.3.

Below are the settings for some TO SynchronousAxis technology object parameters.

Configure the drives of the TO SynchronousAxis technology object, each
TO_SynchronousAxis technology object corresponds to a slave axis servo drive.
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BY Device configuration | ome | 1 & 0
% Online & diagnastics neoder ) - 3
» |88 Software units Data exchange with the drive & ~ @ PLC_1 [cPU 151141 PH) 7 s
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Data exchange with the drive
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12.4.4 Configure a sync domain

Tick "Isochronous Mode" for each servo drive
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12.4.5 Create a new data block and write a PLC program
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12.4.6 Synchronous control instruction parameter description

Use the parameters "RatioNumerator" "RatioDenominator" to specify the electronic gear ratio
as the relationship between the two axes (numerator/denominator)
Instructions are as follows:

(DThe values in each coupled motion cycle vary as follows:

Distance traveled by the following axis from the coupled position = distance traveled by
the leading axis from the coupled position X gear ratio.
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Speed of following axis = speed of leading axis X gear ratio.
Acceleration of the following axis = acceleration of the leading axis X gear ratio
Shaft deceleration = lead shaft deceleration X gear ratio.

(@For the input acceleration and deceleration: the input value is valid when >0. =0 is not
allowed. <0 uses the TO object's configuration default.

12.5 Based on S7-1500 using telegram 102+750 to realize torque limit

in speed mode

12.5.1 Create a new project

Follow the introduction in Section 12.1 to create a new project, add equipment, and
configure equipment.

12.5.2 Configure telegrams 102 and 750
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12.5.3 Create a new technology object, configure the technology object

Create a new TO_SpeedAxis technology object
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L The maximum torque of the motor = Reference speed: | 20000 1imin e
= L Technalogy abjects q . . match specifications in the device
I Add new object the percentage of the motor peak current || Mesmumspeed: |3500.0 Yimin configuration.
] P00.24* Motor rated torque P00.25 o 3.2 —
Additional data

» 5 Bxems

» (@ PCtags Data connection: | Additional telegram -

BLCd Ld
v Details view [ Aaditional telegram: | cn: Telegram 750,72 ] 5. Selected message 750
| 'd Properties  [*4info | % Diagnostics
Hame || General
No ‘properties’ available.
No ‘propertie:” can be shown at the moment. There iz sither no object selected or the selected object does not have any displayoble propertie:
| EXEET = main081) | Speedaxis 1
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12.5.4 Configure a sync domain

Check the "isochronous mode" for the servo drive

Project Edit View Insert Online

Options
b saveprojecc & X 15 Ty X W2 e 5 [0 B R coonline F Gooifiine

Tools  Window  Help

alEEx

Totally Integrated Automation
AL PORTAL

Set the send clock

Devices [ Topology view [ Network view  |[Y Device view | |l
| | 3
') ) | Device overview | g
¥4 Module Rock  Slot  la g
v ) 102:7SOTIMERRHIEMS) ~ - VCIPN o [ ~l
I Add new davice b interface 0 ox1 5
fa— H = PROFidrive Module_1 (] 1 §
1 - Parameter Access Point (] "
- L Standard telegram 102, [] 12 [} |—
- Simen: Telegram 75062 0 13 .|
» il Software uni o 2 g
~ g Program blocks o ) 5
I Add new black ~ = = v
& Moin [0B1] <] m 3| [100% - L] < 0 3 e
IR P 2| |'G Properties  [*4info | % Diagnostics
& vCSenvo [0BS1] =
& i1 02 General | 10 tags | Systemconstants | Texts | =
L1 [De2] =
» [ System blocks » General > Isochronous mode ~|z
G Technology objects ~ PROFINETinterface [x1] [ T 5 &
W Add new object General -
= @ Speadie_ 0B Ethemet addresses l':J
& Configu identifcation & Maintenance i~
1§ Commissioning  Advanced options Send clock: |4.000 ms | A b
B Diag Interface options 4 Application cycle: |4.000 ms | A a
» i Extemal source file: Wedia redundancy Tiflo values: | Automatic minimunm o |
b Lg MLCngs = . Time T (read in process >
- N - : i values): [0.125 s
v | Details view | E
DL intervalz: [0.125 ms 3
» Port 2 X1 P2R| -
Identrfication & Maintenance ime %o (output pracess 025 - _:|
Shared Device
Norne intervals: (0125 ms
Detail overview
Name slotis. Isochr.
i
Overview [ verent | mein0r1) | Speedanis_t

\Sier PROFINE 15
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3 W H seproiet & X 85 X W22 50K BRI coonine F cooffine o B ¢ S 1 i ’ PORTAL
Devices & Topology view =]
[ =
% Newwork| 1§ Connections - | |2 rk overvig « ]
o o s
H -~ 2 A{ Y Device ;
|- TR - = S
= id new device S
» VCIPNT
= o Devices & networks ERCEY MEIEWY e
8 - CPU1S11-1 PN VC1PN k S71500ET200... |8
E " » OPLCT
E - PLC! . —
%
g
= [ Program blacks 5
I Add new black 3 ~| -
& Moin [0B1] < u 100% - 5 & (<]u 3|5
& MCinterpolator [0892] | 4 Properties  ["info | % Diagnostics
& MCServo [0B91] |
e 1 e2) || General [ 10tags | Systemconstants | Texts ¥
- - =
» [ System blocks = PROFINETSubnet . N
= [ Technology abjects General > > Sync-Domain_1 3
I Add new object w Domain management -
~ (@ Speedasiz_1 [DB1] ~ Sync domain: 4 sync domain: | Sync-Oamain_1 L
@ty S
’ g
Overview isochronous mode ESMCRCEY) 4000 5 ms [ §
» g Externa b PLC_1 PROFINET IO System (. || Default doma.
» (@ PLCtag: —~ i ] Make "high performance’ possible :
BLCd st -3
v [Details view | :
> > > Devices -
— 10 system
10 system Sync master
PLC_1 PROFINET I0-Systern (100) PLC Y
< T >
m Overview | b Devices mne |4 msinior1) | g speedasis_1

Select Highlight PLC_1.PROFINET IO-System
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I Siemens

iemens\PROFINET- S 7-150011 02+ 7505 Hl 5k AR TU2 3B RHI 02+ 7505c Mk BB T IE R

Project Edit View Insert Online

Zf 5 [ save project

Options

% x .’Q:Ej X )3 (a: *ilj [E m m 'u,r }’Gounl\'neﬁ?Gnofﬂme

Tools Window Help

aBR x

Devices

~ ] 102+7505 IR AR A E0R S
& Add new device
ﬂﬂn Devices & networks
~ [ PLC_1[€cPU 15111 PN)

%/ Online &
» g8 Software units

agnostics

v ra‘. Program blocks
B Add new block
4 Main [0B1]

.. I Device configuration T

rg” Network i'_.? Connections | HMI connectio
2. check
PLC_1 VCI1PN1
CPU 1511-1 PN VC1PN 3
PLC 1 PLC_1.PROFINET IO-System (100)
— F sync domain:
l Sync-Domain_1

1. Move the mouse over this line

<]

Set the execution cycle of the position loop

74 Siemens - D:Siem 02+7 502 Mk B BB R 02 Wk LR R
Project Edit View Inzert Online Option: Tool: Window Help Totally Integrated Automation
W Esveproject @ X 1 2 X Ot WMEEG S coonine Fcoottios fa AR ¥ 4 ] " PORTAL

t

Servo [OB91]

J General | Texts |

& Topology view sk Network view | ¥ Device view | |l
- T : 2 ————————
% Newwork| 1§ Connections P eadles Ed Network overvi{ « | » | &
B 10 system: PLC_1.PROFINET 10-5ystem (100 | gy oo, g
1027 SRR ~ L ~ GsDdevicet |5
I Add new device 1 - 2
» v
gy Devices & networks pLC Y VCIPNT F g
T CPU1511-1 PN VCIPN ¥ S$71500/ET200. ‘g
[ PLC_1 [cPu 151141 PH] » REA
IBY Cevice conguration - 1] : z |
4/ Online & diagnoztics v %
' ¥
Software units o
S L{PLC_1.PROFINET 10-Syste... =t 5
= [ Program blacks 3
¥ add new black a
; . . g
1. Select it, then right-click and select Properties 3
open & Frint preview =
=
X G Properties_.. Alt-Enter g
: z
= [ Technologyebjects | 5] Copy culc S
I Add new object i 2. click =
= @ Speedaiz 1 [DB1) | 3¢ Delete Del L;l
& Configuration Rename 2 ]
¥ commissioning 2
— Compile v -3
L Diegnocy Download to device » r
» G Ecemalsouce fles | o oo oo w| | |
» L@ PLCtags ] 3| [100% - ——— & <lu 2
z
v | Details view B Quick compere v | 4 Properties  [*4info | % Diagnostics | 3
4 Searchin project CtrisF E
=» Generate source from blocks » |
Hame saeferences 11
sreference information  ShiftsF11
Call seructure nent There iz either no object selected or the selected abject does not have any displaysble properties
gnment list
itch programming language: 0

crlsP

General
Information

Time stamps

Compilation

Protection

Attnbutes

Cycle time
b
4
b
»

Cycle time

O oxlic

(® Synchronous to the bus

Cycle time (ms)

Source ofthe send clock: | PROFINETIO-System (100)

Send clock (ms) 4

| Factor: |

Cycle time (ms) 8

If CPU time is not enough, you can increase the factor

cancel |

I
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12.5.5 Create a new data block and write a PLC program

P4 Siemens - D:\Siemens\PROFINET BS7-15000 0 oo ALk B E R R 02+ 7505 Ak FE BTSSR R

Project  Edit View Inzert Online Option: Tools Window Help Totally Integrated Automation
3 Y H soveprojet @ X 18 Tu X W22 50 E BRI coonine Fcoofine o MW x S 1 n PORTAL
Project tree o 4 [Add new block X
|| Devices Hame: & Topology view s Network view [V Device view | |l
i) =) 2 Data_block_1 = | Network overvi{ « | #|3
i e
L 10 system: PLC_1.PROFINET 10-System (100) ~| ¥} Device -
5 —_— — i =
> 110247505 IER S [~ Tipe: L) b - GsDdevice1 |o
- - 5D device 1 | o
zmd new device % Lanquage: - D=L z
Devices & networks -
[ o ~ S71500ET200.. |2
= [ PLC_1 [CPU 151141 A1) S Number: [Z] T o
c T <
Y Device configuration = ) Menual L
%l Online & diagnastics [— (@ Automatic :
» |8 Software units o
= 3
P ks (085 g
Function block Data blocks (D8s) save program data . g
& WCinterpolator [0892] L E
& mCservo [OB91] T | =
 #ig 1 [oe2] ¥
» ‘gl System blocks 2
« [ Technal s @
i Technology abject Function
I Add new object L
~ @ speedaxis_1 [DB1] E— =
& Configuration | &
£
: | 2 :
» i External zource files |  Data black ) -
? @ PLCtags — mare. 3 v] [100% I~ —5— & [<]m 35
al2mcd z
v | Details view > | Additional information | 'd Properties  [*4info | % Diagnostics s
3
e z
[+ Add new and open oK Cancel
— No *properties available.
No ‘properties’ can be shown at the moment. There is either no object selected or the zelected abject does not have any dizplaysble properties

4 Portal v [ & vevices ane. | main081) | speedanis_1
— —

74 Siemens - D:\Siemens\PROFINETZ=PIS7-15000102+7 505C & FE AR TUH AR R 1 02+ 75050 B R L 1B

Project Edit View Insert Online Options Tools Window Help

Of (B sveprojecr & X 35 ) X O e G M B R S Goonline [ coofiline i M B 2 | )

102+7503CH0E U B REA » PLC_1[CPU 1511-1 PN] » Program blocks » ¥§iZi#R 1 [DB2]

Devices

B D j = jﬁ' L 2 E T Keepactuslvalues jg Snapshot i‘HA "‘, Copysnapshots to startvalues | (& Load startvalues as actual
BiRR
> ] 102+7503IREE A IRIEPRHI Name Data type startvalue Retain Accessiblef... Writa.. Visiblein . |Setpoint  subervi
B Add new device 1 4@~ Static
i Devices & networks 2 @s  enableasis Bool O =] ~ =] B8
~ (@ PLC_1[CPU 15111 PN] 3 a-n bit1 " Bool (] =] ™ ™ B
Y Device configuration 4 @-» bit2 Bool false 0 =] ~ ™ o]
% Online & diagnestics 5 @=  velocity Int 0 0 ~ =) =) (m]
» @ Sofware units 6 @= limit Real @] =] ™ ™M ]
hd ra‘. Program blocks
[ b 2. Add variables

& Main [0B1]
& MCinterpolator [0BS2]
2B MC-Servo [0B91]

[ @ #iEtR 1 [082) | -
. Double click to enter the data block

‘7' Add new object
~ (@ Speedaxis_1 [DB1]
&a Configuration

_

Vit commissicning
ﬂ Diagnostics
3 External source files
» (g PLCtags
e ]
v [Details view

Command can be found in Craft->Motion Control.
Enable the axis

|76 Pro

DB 3
*MC_POWER_DB"
MC_POWER
- %
EN ENO
YDB1 Status —i721%€
“SpeedAxis_1" — Axis Busy —if2lce
“Sigte 1" Error —4%sz¢
enableaxis — Enable Errorld 6%0
StartMode
StopMode
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speed command

%DB4
“MC_
MOVEVELOCITY_
DB"
MC_MOVEVELOCITY
a0 %
EN ENO
%WB1 InVelocity — =
*SpeedAxis_1" Axis Busy —7alz€
“#iBIR_ 17 bit] — Execute CommandAbort
sige — I
- 1", .
velocity —mvelocity -
Acceleration Errorld
Deceleration
Jerk
Direction
alie == Current
PositionControll
£ = gd
Torque limit
%WB6
“MC_
TORQUELIMITING _
pe*
MC_TORQUELIMITING
& %
EN ENQ —
YDB1 InClamping == '21¢
"SpeedAxis 1" — Axis InLimitation —4 /¢
“#iBHR_17.bit2 — Enable Busy —i5lce
FHBHR 17 limit —2ILimit Error —i false
Mode Errorld

12.5.6 Description of related command parameters

Speed command MC_MOVEVELOCITY:

(DVelocity: The parameter is the specified speed of the motion axis. If the TO object is a
speed axis, the unit is (RPM); if the TO object is a positioning axis, the unit is (millimeters
per second).

@Direction: The parameter is the direction of the specified motion. When it is 0, the
speed is determined according to the sign of the parameter Velocity value; when it is 1, it
rotates in the forward and reverse directions; when it is 2, it rotates in the negative direction.

(®)Current: When the parameter is 0, the motion speed will be determined according to
the values of Velocity and Direction; when it is 1, the current speed will be maintained
without reference to the values of Velocity and Direction.

@PositionControlled: When the parameter is 0, it means non-position control operation;
when it is 1, it means position control operation. This parameter applies as long as the
"MC_MoveVelocity" job is executing. Note: When using a velocity axis, this parameter will
be ignored.

®Invelocity: When the parameter is 1, it means that the current speed has reached the
value specified by Velocity.

@©CommandAborted: The parameter "TRUE" indicates that the job was aborted by
another job during execution.
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Torque limit command MC TORQUELIMITING:

(DLimit: Torque limit value (calculated in the configured unit of measure), the specified
value is irrelevant if the drive and telegram do not support torque limit. When the parameter is
= 0.0, the value specified in the parameter is used; when the parameter is < 0.0, the value
configured in the TO object "torque limit" configuration window is used, and the unit is (Nm).

(@Mode: When the parameter is 0, the torque is limited; when the parameter is 1, the
fixed stop detection, which is applicable if the drive and the telegram support the torque limit.
(parameter not applicable here is 1)

12.6 Realize torque control based on S7-1500 using message 102+750

12.6.1 Create a new project

Follow the introduction in Section 12.1 to create a new project, add equipment, and
configure equipment.

12.6.2 Configure message 102 and 750

Configure packets 102 and 750 as described in Section 12.5.2.

12.6.3 Create a new technology object, configure the technology object

Create a new technology object and configure the technology object according to the
introduction in section 12.5.3.

12.6.4 Configure a sync domain

Configure the synchronization domain as described in Section 12.5.4.

12.6.5 Create a new data block and write a PLC program

R30102+7503cIEFIEH » PLC_1 [CPU 1511-1 PN] » Program blocks » ¥§ZiR_1 [DB2]
| Devices |
=) ‘:) SF @F By B B °7 kKeepactualvalues (gg Snapshot ™ ™ Copysnapshots tostartvalues g & ° =
BRR_1
ﬁDewc::&new«'ork: ~ Name Data type Start value Retain Accessible f... Writa... Visiblein .. Setpoint Supervis... Comment
~ @ PLC_1 [CPU 1511-1 PN] 40 v Static
IIY Device cont figuration 2 @=  enableaxs Bool ] ~ =) =) B8
%/ Online & diagnostics = @= bin Bool B8 ] =) =) B
» [§ig Software units 4 la@= b Bool =] -~ =) ] B8
= [gl Program blocks Sls @« b3 Bool B =] =] =] B
B¢ Add new block e maximit Real () =] =) =) B
& Main [OB1] s minlimit Real () =] =) ™ B
2 MCinterpolator [0B92] 3l . value Real 8 =) =] =] 8
2% MCServo [0B91] - 1% =
@ #iEiR 1 s3] 1
» ' System blocks
+ [ Technology objects
B Add new object
v (@ cneedavic 11INR11

Command can be found in Craft->Motion Control.

Enable the axis
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%DB3
*MC_POWER_DEB"
MC_POWER
& Y
EN ENO
Y“DB7 Status —7215E
"SpeedAxs_1" Axis Busy —ifalse
i 17 Error —ialse
enableaxis — Enable Errorid 650
StartMode
StopMode
Additional torque
WB5
"MC_
TORQUEADDITIVE _
DE"
MC_TORQUEADDITIVE
&%
EN ENO
%B7 Busy —i72/z¢
"SpeedAxis_1" Axis Error —ifzlce
"#i{BIR_1" bit2 — Enable Errorid
“F{EER_1".value —mvalue
Torque upper and lower limiter
“DB6
"MC_
TORQUERANGE_
DE"
MC_TORQUERANGE
& %
EN ENQ —
%WB7 Busy —7215€
"SpeedAxs_1" Axis Error —ifzlse
"#1iBER_1".bit3 — Enable Errorid
"','.Fi[iEHE__'I'_.
maxlimit UpperLimit
“#igih 1”.

minlimit —| owerLimit

12.6.6 Description of related command parameters

Value: Additional torque setting value in Nm.

The motion control instruction "MC_ TorqueAdditive" allows additional torque to be
applied in the drive. For example, additional setpoint torque is used in the specification of
torque feedforward control or tensile torque for winding applications.

To set the additional torque setpoint, the following requirements must be met:
SINAMICS drive; SINMENS additional telegram 750 for transferring torque data to the
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drive.

UpperLimit: Torque upper limit (in the configuration unit), the parameter value cannot
be less than the value of the parameter "LowerLimit", the unit is Nm.

LowerLimit: The lower limit of torque (in the configuration unit), the parameter value
cannot be greater than the value of the parameter "UpperLimit", the unit is Nm.

12.7 DSC control based on S7-1500 using message 105

12.7.1 Create a new project

Follow the introduction in Section 12.1 to create a new project, add equipment, and
configure equipment.

12.7.2 Configuration message 105

C1053CMDSCEEHE » Ungrouped devices » VCIPN1 [VC1PN]
| Topology view [ Network view ¥ Device view || Options
ﬂ? VC1PN1 [VC1PN] = | 53 = 6 = | Q: =" Device overview -
2| ¥ Module Rack  Slot |addr... | ¥ | Catalog
> VCIPN1 (1] 0 <Search> il it
& u I }_Interface : ?x' A Filter [ <All> [+] [eX]
Q(,\ 2 - ———— ~ @ Head module
. . - » (@ vcien
pull the module onto this empty line : ’ ~ B Madide
— S NF rmer
0 6
= 0 7
0 8
0 9
0 10
L 0 1"
15 [} 12
0 13
0 14

15008 3¢ 1055 M DSCHY # R 301055 I DSCHE

p o s G Totally Integrated Automation
e : S ME B QR F cooniine F coofiine fr M > 1] ) PORTAL
R 1053CMOSAEH » Ungrouped devices » VCIPN1 [VC1PN]
|& Topology view [ Network view [} Device view || Options (=]
¢ [varn vaen | B8 B |eHlas = Device overview - H_:F
2] ¥4 Module Reck [Slot leddr.. | ¥ |Catalog g
- VCIPNI 0 0 Search> [wit] [wit] &
“ = b Interface o oxi = L = 3| 8
L\‘e ~ PROFIdrive Module_1 0 1 e Fier C 3
4 ~ [l Head module &
Parameter Access Point 0 11 Bl st
[ Standard Telegram 3.°Z... | ¢ 12 0.17 | = \adule T
— . [l PrOFIdrive Module °
L First delete the default message 3, and then o 2 I s
. . - 3
pull the message 105 to this blank line o : 2
- 0 4 g
0 B s
0 6 ||
0 7 :;:
. ] 8 -
o
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Poject Edt View et Onine Optioms Took Window Help i A e
f (W saveproject & M !5 Tu X M =: 50 E B QY Goonline JF o PORTAL
Devices & Topology view |ghy Network view | [IY Device view Options st
r 1F3
Y = | de [voren vaien) ST - IO 4 Device overview | 1| &
1 ’:l ¥4 Module Rack  (Slot  |ia v | Catalog g
ML o A 0= e O [ CoH
Add new device
1
h Device: & networks . = ' '::m:“ e - ‘I” “| A riter  Profie: [l = ¥ &
- fanc. — Y C R o ol H
Y pevice configuration * i » [mveien | |
W Online & diagnastics ™ = ~ [ Module (1
» 88 Sofware units PROFidrive Module °
= g Program blocks v - =
b a
[IF Add new block ¢|m 3 || 100% . — g & [« I > g
& Mein [0B1] = H
& MCinterpolator [0892] | 2 Properties  [%Info | % Diagnostics andard telegram 102, PZD-6I10 E
M MCSenvo [0891] General | 10 tags | Systemconstants | Texts [l Standard telegram 105. PZD-10/10
g1 [oe2) - [ 5tandard telegram 110, PZD-12/7 -
+ g System blocks ] - V10 add =1 [l standord Telegram 111,/20-12012 [
» [ Technology objects 3 I addreteee Standard Telegram 3,PZD-5/9 -3
» 'gj External source files Il 5tandard Telegram 5.£20-9/9 -
» L@ PLCtag: Swrtaddress: [0 4 [ 5tandard telegram 7, PZD-2i2 L
» U PLC data types I standard telegram 9, FZD-10/5 ]
- End address: [19 X
» [l Wetch and force tables g
» [ Online backups [ 1zochranous mode 7
b (5 Traces | MC-Serve
» [ OPC UA communication " .
Al
2[5 Deuice croncdasa td A g
v | Details view Al p s
Output addresses 2
Startaddress: |0 5
Home End addrezs: |19
[+ Isochronous mode
Organization blckk: |MC-servo
Process image: | FIF 05 T9HR

12.7.3 Create a new technology object, configure the technology object

Create a new TO_PositioningAxis technology object.
Please refer to Section 12.3.3 for related configuration.
Then tick "Position control in the drive (enable DSC)".

Project Edit View Inzert Online Options Tool Window Help Totally Integrated Automation
I sweprier & X 12 5 X W2 e 5 0 BB Goonline F PORTAL

SCHDSCREM v PLCT [CPU 1511
Devices Function view | Parameter view Options
[+ n St
2 ol Rl ESI= =] = 1
Basic porameters @[ convoioo AT =
~ @ 10sEIoscies) |~ Hardware interface -] P F -
W Add new device Drive (] Position control L:l
gh Devices & netwarks Encoder (] - |
~ [ PLC_1 [CPU 1511-1 PN] Data exchange with the drive & g
Y Device configuration = Data exchange with encoder & s
Canreller s Frecontrol
% Online & diagnostics Leading value setting: (] Speed |
» |88 Software units = Extended parameters (] setpoim E
= g Program blocks Mechanics (] =
W Add new block Dynamic default values ] Setpoint 3
& Moin [0B1] Emergencystop o generation
& MCinterpolator [0892] - Limits (] _J_ m e |
& MCServo [0B91] Position limits (-] Position setpoint 5
@ g 1 oez) Dynamic limits (] Balaneing filter Gain
» ‘gl System blocks Torque himi o
= L Technology objects Fixed stop detection 9;
W Add new object ~ Homing <
M Active homing ° Speed control loop
Passive homing 4 Frecontrol substitute tme Gain (kv factor) >
= Position monitoring (] 1000 . 20 . 100 T
Position monitoring &
» [ Output cam Following error (]
» [ Measuring input Stand: el o Dynamic Servo Control (DSC)
v | Details view 3 Dynamic Serve Control is only possible with drive telegram 5 6, 105 or 106
(3) Position control in the drive (DSC enabled) | ~ | Languages & resources
- ~
() Pasition contral in the PLC ~ee e
Horme «| [Chinese (Peopie’s Republic of ch=] B | _
Rl a .
| @ Properties  [*}Info | % Diagnostics | Reference language: )
—— Chineze (Peaple's Republic of China) [w]
4 Overview [ verent Ie PositioningA.
—
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12.7.4 Configure a sync domain

Tick "Isochronous Mode" for the servo drive

Poject €t Vew lset Onie Options Took Window te Totally Integrated Automation
(W) saveprojer & X s w X 2= PORTAL
Devices | [ Topology view  |gh Network view | [IY Device view || Options ]
. 1]
i 2 | & [voren vaien) ST - A= T = | Device overview | =]
21 Module Reck Slot  |la. ~ | catalog E
~ ] R0sEMOsE — - veiem 0 o A|[<search ikt it E
I Add new device b interisce 0 ox1 2
<All> !l &
dh Device: & networks 2 Y sk Y T o| e profie: [ w2
L LD, ke Parameter Access Point 0 " @ T
- F Swndardtelegom 105, 0 12 0 * VeI
Online & diag: v = == = [ Module
» &8 Software units 1 - = - [ PrOFidrive Module
* g Program blocks o s - [ Submodules
I Add new block - . [l simens Telegram 750,,Z0-12/12
& Mein [0B1] : = [ standard Telegram 1,P20-212
& MCinterpolator [0892] ~| . — ! [ standard telegram 102, PZD-6/10
& MCServo [0891] <lu - = < u > [ standard telegram 108, PZD-10/10
@ #ime_1 oe2] [QProperties [Tinfo | % Diagnastics [l standard telegram 110, PZ0-1217
[ standard Telegram 111.PZD-1212

» g System blocks - =
= [ Technology objects | General 10 tags | System constants | Texts | Standard Telngram /205

T T = T |

I Add new object » Genersl - [=] [ standard Telegram 5.£20-9/9
- e ningAsis_1 [DB1] = PROFINET interface [X1] | | Standard telegram 7, PZD-2
& Configuration General Isochronous mode for local modules [ 5tandard telegram 9, PZD-10/5
Vit commissianing Ethernet addresses 4
» [ Output cam v Advanced options send clock: 4000 ==
» [ Measuring input Interface options o 7
! tion cycle: | 8000 s
5 O Sancal Sl » Wedia redundancy N (st 2 ms | A
v | Details view Tiflo values: | Automatic minimum 5
TEmgT ¥ Time Ti (read in process =
» Port 1 [X1 P1R] walues): [0.125 ms [ =]
» Port2 [X1 P2R| Intervals: [0.125 ms
- \dentifcation & Meintenance Time To (output p

Shared Device

Overview L VCIPNT

Set the send clock

T4 Siemens - D:Siem OFINET 7 7-1 500MR 3 10
Poject Edit View e Online Optin: ook Vindow _Help S
7 (W seveprojet & X 15 5 X 0 05 B QR cooniine F cootfine fip WP X' 5 | L] PORTAL
W 105EMDSCIM » Devices & networks
Devices & Topology view  |gh, Network view Device view || Options (]
x
w ¥ | newwork LY Connections - 1 1 Network overvi{ « | » -]
¥4 Device | Catalog f
* 1 #X105XM0sCIN) = v GSDdevice_1 || <Search» st | &
W Add new device e = g
o Devices & networks PLC Y VCIPNT T M Filter Profile All> =[] | &
= = B * S71500/ET200. N e
« [ PLC_1 [CPU 151141 PN] B AL v ] 0P-hoRm I FRRCE » '@ Controllers o
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12.7.5 Create a new data block and write a PL.C program

For related data blocks and program instructions, please refer to Section 12.3.6.

12.7.6 DSC related instructions

If the position loop (we often say TO) is calculated cyclically in the PLC, the update time
of the position loop will depend on the bus cycle time of the communication. If the cycle time
of the bus is shortened, it will inevitably increase the load of the CPU or affect the normal
cycle time of OBI.

DSC (Dynamic Servo Control) is a control method that moves the position loop
calculation and interpolation to the drive through a specific message, and uses the speed of the
drive to control the clock quickly, which improves the quality and performance of positioning.

Without the DSC function, a step change in the speed reference due to a longer position
control period would result in a large torque or current ripple.

When the DSC function is activated, the position loop calculation is moved to the drive,
the calculation cycle is greatly shortened, and the torque or current ripple becomes smaller.

Using the DSC function (Dynamic Servo Control), the following benefits can be
obtained:

(DThe position controller is in the speed control loop cycle (for example, 125 u's or 250

1 s). The shorter the cycle is, the bandwidth of the system will be greatly improved.

(@ With a higher gain factor Kv of the position controller, drives with high dynamic
performance can perform a faster reference response to the setpoint.

(3)The dynamic anti-interference ability is strong, and the disturbance can be quickly
suppressed for the mechanical rigid system.

@The load on the controller can be reduced by using longer motion control cycle times.

12.8 Based on S7-1500 using message 111 to realize point movement

12.8.1 Create a new project

Follow the introduction in Section 12.1 to create a new project, add equipment, and
configure equipment.
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12.8.2 Configuration message 111
w1 1soAbnEsh » RS AMBHE » VCIPN [VCIPN]
_ |# miteE & EsaE  [eanE || ®% (]
g [vorvvarn o) (B B (G)H[] @ 4| | eEER =] b
E 2 m Cne Em o |[vIBR m
s DP-NORM - e o o 4% e ] |
Z | bnlctesfoce ! e Digg R = =[] ]|
“ Standard Telegram 3,PZD-5/9 K i 0 iz .; :
pull the module onto this empty line o 3 ok o
2 0 4 ~ (@ Vveipn =
4‘-’5 3 : Jﬂvcwu L
[} 7 a;l
— = s B
] o o =
¥ [+] =
. — T
0 12 .
0 13 _
0 14 =
] 15 =3
0 16 -
<[] [>][100% Il —y— (<] [ ] [>
|dmtE [ume [wiw |

150088 30111 SCH 2 fu maIMR SO 1 1SR bo=sh

#AEN TEM BAW HEEH
Nie: SMEER JREu Sz AP ¥ ) [(afEses W

W3 nZMatnEs) » KRSAMRE » VCIPN [VCIPN]

Totally Integrated Automation
PORTAL

o mibRE |4 PERE (I eERE ® (58]
P —c 4[| wamm | 0=
" v s nm o [v[AR z
~ VCIPN 44F> il il
% DFHORM PRinterkce Wi mE W’ET % o
H ~ PROFidrive Module_1 = SEE T %l
& 4 P ~ @i X
Standard Telegram 3,P2D-5/9 et 2o Il PROFIdrive Module =
& ~ [ s H
Q . ~ (@ vcien -~
© First delete the default message 3 Wvaien | |
and then pull the message 111 to this ~lm 7R &
. Il simens Telegram 750.PZD-12/12 =
—
- . blank line Ml standard Telegram 1,,ZD-2/2 =
M standard telegram 102, PZD-6/10 -
- OF-NOoRM I Il 5tandard telegram 105, PzD-10i10  |LL]
- M standard telegram 110, PZD-12/7 =
Standard Telegram 111,PZD-12/12 -
Tandard Telegram 3,PZD-!
[l standard Telegram 5,PZD-9/9 E
Ml Stendard telegram 7, PZD-212 i

Il standard telegram 9, PZD-10/5

2

The command can be found in the option package -> SINAMICS.
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R31113 S Es) » PLC_1[CPU 1511-1 PN] » Program blocks » 3{E#R 1 [DB1]
Devices
B & gF B, B E= °7 cKeepactualvalues [gg Snapshot ™ %, Copysnapshots tostartvalues . @ Load startvalues asactualvalues B, ° =3
iR 1
I&° Add new device |~ Name Data type Startvalue Retain Accessiblef.. Writa.. Visiblein.. Setpoint  Supervis.. Comment
gy Devices & networks 1 4@~ Static
~ [ PLC_1 [CPU1511-1 PN] 2 @= enableaxs Bool false ) ™ =) ™ 8
Y pevice configuration 3 @n ackerror Bool false A =) =] =] ]
%/ Online & diagnostics =4 @= positive Bool false m) ) ~ ~ ]
» &8 Software units 5 4@+ negative Bool false )} ™ =) ™ (=]
~ [l Program blocks 6 l@s  fiyef Bool false m] ™ =] =] m]
B Add new block 7 4@ =  executemode Bool false m| ™ =] =] (m]
& Main [0B1] 8 4@  JOGNEG Bool false m] ™ =] ] 8
@ 3Rtk _1[o81] 9 @@=  JOGPOS Bool false (] ™ )] )] 8
» [ System blocks 104@=  modepos int m) ~ ~ ™ ]
> ’:* Technology objects na- position Dint 0 ) =) =] =] 8
» [ External source files 12 (s velocity Lot E =) ~ ~ ~ m]




VECTOR VC330 series servo driver instruction manual

%DB2
"SinaPos_DB"
SinaPos
EN ENO
g 1. AxisEnabled —
modepos ModePos AxisPosOk —iC
“#iEH 17 AxisSpFixed —iC
enableaxs — EnableAxis AxisRef —1°
_ CancelTraversin AxisWarn —
—g -
intermediateSt S — )
| — op Lockout =i C
#iE 17 ActVelocity — ©
POSItiVE = Positive ActPosition
FiEER 17 ActMode
negative — Negative EPosZ5W1
“#hiEth 1° EPosZSW2
JOGPOS — Jog1 ActWarn
“#igHh 17 ActFault 0
JOGNEG — jog2 Error —i ¢
“HEHR 1" fiyref — FlyRef Status — ©
.ﬂﬁi*_| . DIEg'd
ackerror —— AckError
“#igR 1
executemode — ExscuteMode
'ﬂiﬁi}&l_} "
position — pasition
“Hiigke 1
velocity — velocity
JU = OverV
J — OverAcc
00 — OverDec
aE :::::_:::: c,nnﬁgEPus
67 HWIDSTW

-
-

&/ HWIDZSW

HWIDSTW: This value must be the same as the ID of packet 111.
HWIDZSW: This value must be the same as the ID of packet 111.
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The ID of message 111 is shown in the figure below.
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[REEE | >
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L I Standard Telegram 111, |
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#
B
E

>

<|m

> 100% = —F - ] < [ >

oooo0ooco0co0o0o0oleloooox
-
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w8 [ omE | RGem |

£

-
v e

i@ | VCIPN1~PROFidrive_Module_1~Standard_Telegram._..

5 B

5=
&
=

Fume |

=3 EIHFF
Hw_SubModule 267

#A& 24

PLC_1

12.8.4 Description of related parameters

Input parameters of SinaPos:

input signal type Defaults | meaning
Operation mode:
1 = MDI relative positioning (support)
2 = MDI absolute positioning (supported)
3 = Continuous operation at the specified speed
supported
ModePos INT 0 El =pI]§ack tc)) reference point operation (supported)
5 = Set back to reference point position (support)
6 = Run block 0 - 15 (not supported)
7 = Jog at a specified speed (supported)
8 = Jog by specified distance (not supported)
EnableAxis BOOL 0 Switch command: 0 = OFF1, 1=0ON
CancelTraversing | BOOL 1 0 i Refuse to run jobs in active state
1 = not refuse
IntermediateStop | BOOL 1 0 iActive un cqmmand %nterrupted
1 = stop without interruption
Positive BOOL 0 Positive direction
Negative BOOL 0 negative direction
Jogl BOOL 0 forward jog
Jog2 BOOL 0 reverse jog
0 = Cancel active reference point return
FlyRef BOOL 0 _ . .
1 = Select active reference point return
AckError BOOL 0 fault response
ExecuteMode BOOL 0 Activate‘ run job/accept  setpoint/activate
referencing function

460




VECTOR

VC330 series servo driver instruction manual

Position

DINT

0[LU]

Position set point (unit [LU]) for operating mode
"direct set point specification/MDI" or traversing
block number for operating mode "traversing
block"

Velocity

DINT

O0[LU/min]

Speed applicable to MDI operation mode (unit
[LU/min])

OverV

INT

100[%]

The speed override for all operating modes is
valid: 0 ~ 199%

OverAcc

INT

100[%]

The acceleration magnification is valid 0 ~ 100%

OverDec

INT

100[%]

Deceleration multiplier is valid 0 ~ 100%

ConfigEPos

DWORD

3h

The control bit of the transmission message 111
can be used to transmit signals such as hardware
limit enable and origin switch. If a variable is
assigned to this pin in the program, it must be
ensured that both ConfigEPo0s.%X0 and
ConfigEPos.%X1 are 1 to enable the drive to run.

HWIDSTW

HW 10

S

Hardware identifier of messagelll

HWIDZSW

HW IO

Hardware identifier of messagel11

Output parameters of SinaPos:

output signal type default | meaning
AxisEnabled | BOOL 0 The drive is ready to switch on
AxisPosOk | BOOL 0 The axis target position has been reached
AxisRef BOOL 0 Return to the reference point position completed
AxisWarn BOOL 0 Drive alarm is valid
AxisError BOOL 0 drive failure
Lockout BOOL 0 Forbid to connect
ActVelocity DINT 0 current velocity
ActPosition DINT O[LU] | Current position (unit LU)
ActMode INT 0 currently active operating mode
EPosZSW1 | WORD 0 EPOS ZSW1(binary grain matrix) status
EPosZSW2 | WORD 0 EPOS ZSW2(binary grain matrix) status
ActWarn WORD 0 Current alarm number
ActFault WORD 0 Current fault number
Error BOOL 0 1 = faulty
16#7002: No fault - the block is running
16#8401: drive fault
16#8402: Forbid to connect
16#8403: Floating reference point function cannot be started
Status INT 0 16#8600: DPRD_ DAT error
16#8601: DPWR_DAT error
16#8202: The selected operating mode is incorrect
16#8203: The set point parameter is incorrect
16#8204: The selected traversing block number is incorrect
DiaglID WORD 0 Extended communication error

Relevant parameter description:
(O Motor speed (RPM) = (Velocity pin * OverV% * 1000 * gear ratio) = encoder

resolution.
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(2 The number of turns of the relative positioning motor = (Position pin * gear ratio)
— encoder resolution.

(3 CancelTraversin and IntermediateStop are in effect for all run modes except jog and
must be set to 1 at run time.

@ The currently running command can be replaced by a new command on the rising
edge of ExecuteMode, but only for running modes ModPOS=1, 2, 3.

® Set CancelTraversin = 0, the axis will decelerate and stop at the maximum speed,
discarding the working data, if you set CancelTraversin = 1 again, the axis will not continue
to run.

® Set IntermediateStop = 0, use the currently applied deceleration value to stop on a
ramp without discarding the working data, if you set IntermediateStop = 1 again, the axis will
continue to run, which can be understood as the suspension of the axis, and the running mode
can be performed after the axis is stationary. switch.

(@ The modification of the acceleration/deceleration ratio (OverAcc, OverDec) in JOG
mode is ineffective.

12.9 SinaPos function description

12.9.1 relative positioning

Relative positioning operation mode: It can be realized by driving the relative
positioning function. It adopts the internal position controller driven by SINAMICS to realize
relative position control.

Request:

(D Use ModePos=1 to select this operating mode.

(2 Start the device with "EnableAxis".

(3 The axis does not have to be referenced and the encoder does not have to be adjusted
(absolute encoders can be left uncorrected).

@ If the switching mode is greater than 3, the axis must be stationary. Switching
between MDI operating modes (1, 2, 3) can be done at any time.

sequence:

(@  Specify the travel path and dynamic response by entering Position, Velocity, OverV
(Velocity Override), OverAcc (Acceleration Override), OverDec (Deceleration Override).

(@ The run conditions "CancelTraversing" and "IntermediateStop" must be set to "1".
"Jogl" and "Jog2" are invalid and must be set to "0" (not).

® In relative positioning, the running direction is determined according to the positive
or negative value of the value set in "Position".

@ The run is started with a positive edge in "ExecuteMode". The current status of valid
instructions can be monitored via "EPosZSW1/EPosZSW?2" (see Section 12.4 for details on
status word assignment).

B The function block confirms that the end point of the traversing path has been
successfully reached and the "AxisPosOk" bit is 1. If an error occurs during operation, the
"Error" output signal is active.

illustrate:

A currently running instruction can be replaced in real time with a new instruction via
"ExecuteMode". This only applies to "ModePos" 1, 2, 3 operating modes.
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12.9.2 absolute positioning

Absolute positioning operating mode: The "absolute positioning" operating mode is
executed with the drive function "MDI absolute positioning". In this mode, the absolute
position can be approached in a position-controlled manner via the integrated position
controller of the SINAMICS drive.

Request:

(D Use ModePos=2 to select this operating mode.

(2  Start the device with "EnableAxis".

(3 The axis must be referenced, or the encoder must be adjusted (the encoder must be
calibrated).

@ If the switching mode is greater than 3, the axis must be at rest. It is possible to
switch between MDI operating modes (1, 2, 3) at any time.

sequence:

(D  Specify the travel path and dynamic response by entering Position, Velocity, OverV
(Velocity Override), OverAcc (Acceleration Override), OverDec (Deceleration Override) .

2 The run conditions "CancelTraversing" and "IntermediateStop" must be set to "1".
Jogl and Jog2 are invalid and must be set to "0".

(3 In absolute positioning, the direction of travel is basically determined based on the
shortest path to the target position. Input "Positive" and "Negative" as "0".

@ The run is started with a positive edge in "ExecuteMode". The current status of valid
instructions can be monitored via "EPosZSW1/EPosZSW?2" (see Section 12.4 for details on
status word assignment).

® The function block uses Busy to indicate the current command processing situation,
and confirms the successful arrival of the target position AxisPosOk through Done. If a fault
occurs during operation, the Error output signal is active.

illustrate:

When both Positive and Negative are selected at the same time, the axis stops
immediately. If it is a linear axis, the selection is invalid and can be ignored.

A currently running instruction can be replaced in real time with a new instruction via
"ExecuteMode". This only applies to "ModePos" 1, 2, 3 operating modes.

12.9.3 Continuous running mode (running at specified speed)

Continuous operation mode: Continuous operation mode allows the axis to run at a
constant speed in forward or reverse. In continuous operation mode, the axis can be traversed
with constant speed and position control in the positive or negative traversing direction
without specifying the target position via the "MDI setting" function.

Request:

(D Use ModePos=3 to select this operating mode.

(2) Start the device with "EnableAxis".

(3 The axis does not have to be referenced and the encoder does not have to be adjusted
(absolute encoders can be left uncorrected).

@ If the switching mode is greater than 3, the axis must be at rest. It is possible to
switch between MDI operating modes (1, 2, 3) at any time.

sequence:

(O  Specify the travel path and dynamic response by entering Velocity, OverV (velocity
override), OverAcc (acceleration override), and OverDec (deceleration override).
2 The run conditions "CancelTraversing" and "IntermediateStop" must be set to "1".
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Jogl and Jog2 are invalid and must be set to "0".

(3 The running direction is determined by "Positive" and "Negative". Both directions
cannot be selected at the same time.

@ The run is started with a positive edge in "ExecuteMode". The current status of valid
instructions can be monitored via "EPosZSW1/EPosZSW2" (see Section 12.4 for details on
status word assignment).

® If a fault occurs during operation, the Error output signal is active.

illustrate:
A currently running instruction can be replaced in real time with a new instruction via
"ExecuteMode". This only applies to "ModePos" 1, 2, 3 operating modes.

12.9.4 Reference point return operation

Reference point approach - reference point approach mode: In this operating mode, the
referencing process of the axis can be carried out in the positive or negative traversing
direction with the help of the preconfigured velocity and referencing mode, which can be
carried out via the drive function "Active Reference point approach" to activate this operating
mode.

Request:

(D Use ModePos=4 to select this operating mode.

(2 Start the device with "EnableAxis".

(3 The axis is at a standstill.

sequence:

(D The required speed characteristics are saved in the SINAMICS drive as a speed
profile. In addition, preset acceleration and deceleration are applied to the axis's operating
profile. The speed override "OverV" affects the preconfigured operating speed.

2 The run conditions "CancelTraversing" and "IntermediateStop" must be set to "1".
Jogl and Jog2 are invalid and must be set to "0".

(3 The running direction is determined by "Positive" and "Negative". Both directions
cannot be selected at the same time.

@ The run is started with a positive edge in "ExecuteMode". The current status of valid
instructions can be monitored via "EPosZSW1/EPosZSW?2" (see Section 12.4 for details on
status word assignment).

® The "Error" output signal is output if a fault occurs during operation.

12.9.5 Set back to reference point position

Set reference point position: This mode ensures that the axis is referenced at any position
and is executed by the "set reference point" drive function.
Request:
(D Use ModePos=5 to select this operating mode.
(2) The axis can be closed-loop controlled, but the axis must be stationary.
sequence:
(D The axis is at standstill and the reference point position is set with the rising edge of
"ExecuteMode".
@ If a fault occurs during reference point position setting, the Error output signal is
output.
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12.9.6 JOG

Jog: The Jog operating mode is executed by driving the function "Jog". In this mode, the
axis can be operated in a position-controlled and velocity-based manner via the integrated
position controller of the SINAMICS drive.

Request:

(D Use "ModePos"=7 to select this operating mode.

(2) Start the device with "EnableAxis".

(3 The axis is at a standstill.

@ The axis does not have to come back referenced and the encoder does not have to be
adjusted (absolute encoders can be left uncorrected).

sequence:

(D The jog speed is set in the drive, and the speed override is also valid in this operating
mode, and should be set by "OverV".

(2 The operating conditions "CancelTraversing" and "IntermediateStop" are irrelevant
conditions in this operating mode and can be set to "1" by default.

(3 Inputs "Positive" and "Negative" are irrelevant parameters in this run mode and can
be set to "0" by default.

@ The current status of valid instructions can be monitored via
"EP0osZSW1/EPosZSW?2" (see Section 12.4 for details on status word assignment).

® The function block uses Busy to indicate the current command processing status, and
confirms the end of the jog function (Jogl or Jog2 = 0) with AxisPosOK when the axis
reaches a standstill. If a fault occurs during operation, the Error output signal is active.

illustrate:

(@O Jogl and Jog2 are signal sources for jog mode in EPOS. The direction is set by
default for Jog1 to be positive and Jog2 to be negative.

2 Through Jogl or Jog2, a new command can be used to actively replace the currently
running command. Only valid while still in one of the jog modes.

12.10 Based on S7-200 SMART using message 111 to realize point

movement

12.10.1 Create a new project

The S7-200 uses STEP 7-MicroWIN SMART software.

Open STEP 7-MicroWIN SMART software, the software will automatically create a new
project, click Save, and enter the file name.
() DEHd&) -
&

File Edit View PLC Debug Tools Help

i if _l Preview _ | Create b

ﬁ—j . XML
L] Page Setup =_| Open Folder

Print S , GSDML

Management
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12.10.2 Import GSD files

-4l Progrom Biok
& Symbol Teble
(3 Stetus Chart

B Commurnicatans
-8 Wizards
@3 Tools

(@ Inswuctons

-2l Floaing-Foint Math
5 & Ineger Meth
@8 Intesrupt

- Logical Operations
-l Mave

w2l Call Subroutines

5 . .

" Manage general station description files
Frogram Comments R

— " Introduction

Hetwork Comment

F— *GSDML management" allows pou to install and delete GSDML fles for PROFINET.

Tnported GSDEL files

Enter comment w GSDMLVE

— 3. check file

Z022-0508 152445 | OK

P20 5061 x| l

2. Click Browse and select the GSD file

=]

Install nev GSDEL

4. Click OK

12.10.3 Search for master and slave devices

Search for the master (S7-200):

U &

<

¥

¥ Import ~
® Export
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Communication Interface 1. Select the communication interface

ITP-L|N|( Gigabit Ethernet USB Adapter.TCPIP.Auto.1 L' Press the "Edit" button to change the IP data and station name of
the selected CPU. Press the "Flash Lights" button to continuously
| Z] Found CPUs flash CPU LEDs to visually locate a connected CPU.
| £] Added CPUs
- MAC Address
IOO:OO:OO:OO:OO:W Flash Lights
IP Address
[192.168. 0 . 1 Edit ‘ IP address

Subnet Mask

[0.0.0.0

Default Gateway

[0.0.0.0

Station Name (ASCII characters a-z, 0-9, - and .)

I

2

Find CPUs l Add CPU... ‘ Edit CPU... ‘ Delete CPU |

0K | Cancel ‘

[ -

Search for slaves (VC330 drives):

The Profinet bus determines the specific servo through the IP address and device name.
When P08.41=0, the IP address and device name need to be set through the controller
software (such as TIA Portal software). When P08.41=X, and 0<X<255, the servo will
automatically set the servo device name to vclpnX, automatically set the IP address to
192.168.0.X, and set the subnet mask to vclpnX when the servo is powered on. Set it to
255.255.0.0 and set the gateway to 192.168.0.X. Here is the introduction of setting IP address
and device name through P08.41.

First set P08.41 to 2, reset the drive, and then search for slaves. Note that P08.41 here
cannot be set to 1, because it will conflict with the IP address of the master station.

+ +

RN RN T T o [ |68

High Speed Motion PID PWM Text Get/Put Data PROFINET Motion PID Control SMART Drive |Find PROFINET || Options
Counter Display Log Control Panel Panel Configuration
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Find PROFINET Devices s 1! i X
1. Select communication interface

Communication Interface Press the "Edit" button to change the device name of the selected

|TP‘-LINK Gigabit Ethernet USB Adapter.TCPIF.Auto.1 LI device. Press the "Flash Lights" button to continuously flash device
LEDs to visually locate a connected device.
| #] PROFINET Device MAC Address
=~ VC1PN |BC:F9:4F:51:31:3D Flash Lights |
--fE 192.168.0.3(vc1pn3)
IP Address

192 . 168 . o .3 | Drive IP address

Subnet Mask
| 255,255,255, 0O

Default Gateway
|192.168. Gos 2

Device Name (Chinese, ASCII characters 'a' - 'z, '0'-'9", "' and
"', should not start with number, "' , '-', or 'port-n(n=0..9}',
should not end with ".' or '-')

velpn2 Edit |

2 Convert name: vclpn2

drive device name

12.10.4 Add device S7-200, configure IP address

Debug
$ + + Lt & dok b 3 , - g
A e e s L L
High Speed Motion PID PWM  Text Get/Put Data PROFINET Motion P[P P —— ——
Counter ~ Display Log Control Panel | System Block X
Wizard
S Order Number ~
‘ BES? 266-15R30-0AA0
\ T . *
= sl 2. Select CPU model and version
-5 A B 1FERL -
LD What's New —— -
1 Enab\alz SINA_POS ‘
BT [l Program Blod) _| I " ‘
1 W
‘IEoub!e click VW000{Mad™  Actv™ VD)
- [ Data slock o700z {Posiie Adpfyofl# Communication EEhecisiESEE
[ system Block VO7006Vela™ Wam™p Ih.\ ﬁ_‘ﬁ‘izlum_p;'éi ¥ 1P ackress data f6 fixed to the values below and cannct be changed by other mear
[ Cross Refere.n:e V7010.09Enab™ Fault™p W L0 -7
B communications V2010.1qCanc™ DonerV?0l | 2o - 2.7 IP Address: | 192 . 168 . 0 . 10
- 1% wizards V7010.24Inter™ [l Digital Outputs
&3 Tools V70103 {Exac™ [ Retentive Ranges Subnet Mask: | 255 . 255 . 255 . 0
E-[4] Instructions &1B1704stL_~ ] Security
[ Favorites soB162qsa~ (¥ Startup Default Gateway: | 0 . 0 . 0 . 0
- (il Bt Logic 4880004 Contr™
|G Clock 24/B9000 {Staty™ Station Name: |prczuusmurt
LJ g E::;ﬂ:{::atlans < Background Time
i |22 Convert SEEI Select Communications Background Time (5 - 50%)
- [#l] Counters 20 -
(- (4] Floating-Point Math
(4] Integer Math Earm .
- {13l Interrupt Signed R5485 Port
(il Logical Gperations Sioned RS485 settings allow you to adjust the communications parameters that the FLC and [
-] Maove S'g g HMI devices use to communicate I
& (1l Program Control 1gns! , ~] L
- [l shifyRotate Signed Addreser ]2 X L
1+ (8 String Signed Baud Rate: (9.6 Kbps v
(-] Table Bit
(- (@l Timers Bit 3. Click OK
- (5] PROFINET Bit
(g Libraries Bit
&[] Call Subroutines Signed OK I Cancel
I
L1 vmannn Qianac T T ' |
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O Sd&) -

File View
"

Counter

T PN_TEST_RW_VCIPN (DAPN_projed]
2 What's New

B CPUSR30

= Program Block

Symbol Table

Status Chart

Data Block

System Block

&= Cross Reference

B Communications

18 Wizards

B Tools

Instructions

(& Favorites

&8l BitLogic

£ Clock

[# Communications

@

& Counters
[ Floating-Point Math
[ Integer Math

R

[ Call Subroutines

High Speed Motion PID PWM Text Get/Put | 2

ol T e o
ol = — ‘
[PROFINET|  Motion  PID Control SMART Drive Find PROFINET || Options|
Log Control Panel _ Panel _ Confiquration ¥ Devices || |
Intreductio
VCIPN-velpn3
& vCiPN(o)
© PROFIdrive Module(1)
B Completion
PLC Role

Select a role for the PLC.

3. Check the controller

This wizard allows you to configure a PROFINET netwark step by step. The PROFINET configuration is generated and stored in
the project, which can be downloaded to the FLC together with the project.

[~ EDevice

Ethernet Port Communication
Lk Send Clock: |1.000 w | ms
TP Address: 192 . 168 . 0 . 1 Start Up time: {10000 ms
Subnet Mask: 255 . 255 .255 . 0
i T 4. Configure the IP address, the IP address
should be the same as the IP address of
Station Name: | pic200smart the master station searched earlier
5
Fre I Next > [ ] | Generate Cancel

12.10.5 Add drive servo, configure IP address

PROFINET Configuration Wizard

PROFINET network
[E] Controller(CPU SR30_plc200smart)
B0 VC1PN-vcipn3
- VC1PN(0)
[E PROFIdrive Module(1)
[E Completion

ple200smart

192.168.0.10

wclpnd(vCIFN,

Catalog
E} PLC 57-200 SMART

[#- CPU 5T60
= PROFINET-I0

= Drives
- VECTOR
E-Ve1PN
=
The device table lists all devices that are currently configured for this PROFINET net
Fou can add devices from the device catalog tree on the Tight. 1. elick
Device table
Device Number I Type i Daviga-Hame— | TP Setting | IP Address |
1 VC1PN I wvcipn3 I Set by user | 192.168.0.3 I
2 |
5 Article no.: 0
S 3. Modify the device name and IP address,
. . Version:
5 which should be the same as the device name and IP
6 : 2 = - x -
= address of the driver searched earlier [GSDML-v2.33-VECTOR-VC1PH-20130 1051
8 Description:
GSDML-V2.33-VECTOR-VC1PN-
< >| z20190610.xml
Add e VECTOR Driver VC1PN profinet, shared
device
2
4

< Previous Next >

Generate Cancel
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12.10.6 Configuration message 111

PROFINET Configuration Wizard

PROFINET network VCIPN
5 Controller(CPU SR30_plc200smart) Click the “Add” button to add a module for this = H=ead il .
& VC1PN-velpn3 device. [obvaen 1 click
[ERUSTY()] 3 Module
[T PROFIdrive Module(1)
[ Completion [ [0 [voien v E} Submodule
- Interface 032768 --Simens Telegram 750,PZD-12/12
= Porl 032769 +--Standard Telegram 1,PZD-2/2
== Por? 03770 +--Standard telegram 102, PZD-6/10
— Standard telegram 103, PZD-10/10
1 — PEOF e hiordule 1 v ‘...Standard telegram 110, PZD-12/7
v |- Standard Telegram 3.PZD-5/3 |12 170 18 | | Standard Telegram 111,PZD-12/12 |
= T3 e S T
ck message 3 2 5. Add message 111 =z0-90
. : - wanuary wieyian /, PZD-2/2
i..Standard telegram 9, PZD-10/5
- 4
- 5
- ]
- 7
- 8
- 9
- 10
- 11
= . Article no.:
- 13
o 14 Version:
= 15
- 16
Description:
Standard Telegram 3: Closed-loop speed
control plus 1 position encoder, PZD length
<2 4. Click to delete message 3 5/9 words
Update Time (ms) 4.00 hd Data Hold 3 hd
< Previous Next > Generate Cancel |
< >
PROFINET Configuration Wizard
PROFINET network VCIPN
50 Controller(CPU SR30_plc200smart) Click the “Add” button to add a module for this = H,ﬁd miodile
&1-[8 VC1PN-velpn3 device. ¢ Lveien
[ERYS V()] r— = - = Bl Module
[T PROFIdrive Module(1) . ' -PROFIdrive Module
-[E Completion g B Submodule
032768 - Simens Telegram 750,PZD-12/12
032769 i-Standard Telegram 1,PZD-2/2
03770 i-Standard telegram 102, PZD-6/10
-Standard telegram 105, PZD-10/10
1 .-Standard telegram 110, PZD-12/7
|6 | Standard Telegram 111.PZ0-1... 12 1688 24 172 2] \Standard Telegram 111,PZD-12/12
13 i--Standard Telegram 3,PZD-5/9
o .--Standard Telegram 5,PZD-9/9
This is the PNI start address and PNQ start address of i clandard felegram 7, 62D 2/2
: % % 5 — +..Standard telegram 9, PZD-10/5
message 111, which will be used when configuring the
Sina_Pos parameter later.
7
8
g
10
11
12
13
14
15
L2zl 16
Update time, if CPU time is not enough, you can increase it appropriately
Add Delete
l_l _I | Update Time (ms) 4.00 X | Data Hold dedd
Finally click "Generate"
< Previous Next > ‘ Generate I Cancel |
% >
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12.10.7 Write PLC program

7 7 Ed - PLC  Debug Help

+ > i & + & 4 &
EANATLTASS NS s SuA
High Speed Motion PID PWM Text Get/Put Data PROFINET |

Counter Display Log |
Vizards

L] ] G

Motion  PID Control SMART Drive  Find PROFINET
Control Panel  Panel S:gﬁqum!ion' Devices

el

Options|

[

@-{2 Cross Reference ~
B communications %l
{3 wizards
3 Tools
Instructions
[ Favorites
& Bit Logic ﬁ
3 Clock
L#] Communications
{3 compare
{8 Convert 4
&l counters ﬁ
[& Flioating-Point Math
{21 Integer Math
[ Interrupt
[ Logical Operations 5 |
= Move
3 Program Control <

il Modbus RTU Master (v2.0)
@@l Modbus RTU Master2 (v2.(
(il Modbus RTU Slave (v3.1)
(@l Modbus TCP Client (v1.4)
(il Modbus TCP Server (v1.0)
#-{fll Open User Communication

2-[l SINAMICS Control (v1.1
T STRA_SPEED
& SINAMICS Parame!
- Uss protocol (v2.1 the SI NA__
(] Call Subroutines - |
< > E [T Variable Table

POS instruction

In the main program, write the following program, note that the addresses of St I add
and St Q_add must correspond to the 10 address of message 111:

For the four input parameters "St I add", "St Q add", "Control table" and
"Status table", the addressing instruction operand mode is indirect addressing. The & sign
must be entered at the beginning of the input operand and the offset must be the same as in the
PROFINET wizard.
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EEE ey

Motion  PID Control SMART Drive Find PROFINET || Options,
Control Panel  Panel  Confiquration ¥ Devices

(= &
B BB EN B R I
High Speed Motion PID PWM Text Get/Put Data PROFINEI'
Counter Display Loq
Wizards

MAIN x| SBRO

@[ Cross Reference ~ I ]
& Communications —_—
1 Enable2 SINA_POS
EN
& Instructions 5 ; 4 ’
@ Favorites m;ggg:d“ % ;3;35‘: What is written here is the starting address
+ 3 Bif 4Positi™ .
ke N et Bl of PNI and the starting address of PNQ,
Communications V701004Enab™ Fault™ Vw7030 you can refer to Section 12.10.6 to view
Compare WV7010.19Canc™ DonefV70320
B[ Convert V70102 qInter™ /
% (&) Counters 2 -~
& (& Floating-Point Math 28188451~
Integer Math 20B1724SL0~
'L"‘E"“r'o &VBB000 Contr
0gical Operations. ~
o avB9000{Stan~ |
&1-{a Program Control <
-8 shifRotate
- string
& [m Table
&-(dl Timers 7
-£3) PROFINET
& Libraries il . |TEMP
-l Modbus RTU Master (v2.0) [ 1 | TEMP
(i@ Modbus RTU Master2 (v2 i | | TEMP
(gl Modbus RTU Slave (v3.1) - | TEMP

(il Modbus TCP Client (v1.4)
&-{fll Modbus TCP Server (v1.0)
[l Open User Communication
&-[il PN Read Write Record (v1.
E-{&l SINAMICS Control (v1.1)
{I siNa_POS
{7 SINA_SPEED
&[] SINAMICS Parameter (v1.0)
{5 Uss Protocol (v2.1)
&-{ Call Subroutines

| signed | Symbol table address definitions
- used in the program

Library Memory Allocation X
SINAMICS Control (v1.1) I

The instruction library "SINAMICS Control (v1.1)' requires 188 bytes of
global V-memory. Specify an address where this amount of V-memory
can be used by the library. Click "Suggest Address’ to use program
Enahla? cross reference to locate an unused block of the required size.

=5 TE 31117555 (C\Users), A
- 20 \What's New

- CPU SR30

=[] Program Block

[ MAIN (OB1)

[ SBR_O (SBRO)

[ INT_0 (INTO)

Ig Library Memaory... I

-] Symbol T

Help...
&[] Status Ch =
@-[1] Data Block | g | | Suggest Address I Delete Library Symbols |

-8 systemlo  RIght-click the library,
@[ cross Refe then click lerary Storage throughVe37s

------ B communicauuis

[ Wizards

1

-] Tools

B R T —

12.10.8 Compile and download the program for testing

Note that if the message of the servo is changed, the servo and PLC need to be powered
on again after downloading the program to take effect.
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Options

¥ Frompt on RUN 1o STOP
[¥ Prompt on STOP io RUN
[+ Ciose dialog on success

SBR_0 (SBRO)
SIA_POS (SBRY)

P What's New D
& cPu s Enable?
& @l program Block f—
) mam (081
) seR 0 s8R0y w000
£ INT.0 aNTD) VD002
Bl Libeary VO7006:
&l SINA_POS (SBRT)
#- [ Symbol Table Download
(3 status Chart
® gm:w Download hlocks to CPI
ol System Block Select blocks to download.
(23 Cross Reference
BN okt Cick Downioad o
(3 wizards [i] egin
&3 Tools
& @l mstructions <
(@ Favorites
- 6t Logic
& [ Clock Blocks
{2 Communications. F ProgeaBios]
& (3 Compare  DotoB
L ﬂ Canvert P Block
(@l Counters D
® (&l Floating-Point Math
@ (5l nteger Math
-l interrupt © Click for Help and Support
& [ Logical Operations V20100 Tea
® @ move Vo1 Bit
® (& Program Contral T £
(8 shiftRotate T =
Lt VD800 Signed
e VD000 Signed
(@l Timers
& 5 PROFINET iy Vwenoz Signed
& (@l Libraries v VWS04 — [sewa
< - N > CRERCE -

4. download

Compiling System Block
Comy

~ || Compiing Progrom Bioc:
MAIN (081)

INT_0 (INTO)

Biock Size - 3630 (bytes). 0 erors
Compiing Deta Pege.

Block Size « 0 (oytes). 0 srors

Block with 0 errors. 0 warnings

2. Check the program for errors

M4 b Bl

| <

Relevant functional tests through state diagrams:

¥] Output Window

PLC Tools

Help

Read Write
All
Read/Write

= ®m b " m
2 What's New
B crPUSsR30
=-[d Program Block
[ MAIN (OBT)

[l symbol Table
[ status Chart
{1 Data Block
-[d] System Block
[l Cross Reference
B Communications
(] Wizards
& Tools
=[] Instructions

[l Favorites
([ Bit Logic
{3 Clock
£l Communications
{21 Compare
Convert
Counters
Floating-Paint Math
il Integer Math
Interrupt
[izl] Logical Operations
=] Move
Program Control

B EE

&H--H--E

G- B

&l Timers
[=] PROFINET
Libraries

0-E

- BB @30T (Cusersy, A

Lol SINA_POS (SBR1)

1| Pause

Relevant functional tests
via state diagrams

1

| e

——

a

MAIN | SBRO | INT.O |

Enablez=01

-
+0
+0

2404
2440
24404
24404
1E#000000BC
TER010000AC
16#0B001F40
1ER0B002326

EN

vD70™
V701
V701
V701"
V701"
&lB188
&0B™

&vBe”
&VEI™

SINA_POS

VWP VD70
VD70™vD70™ |

VW7
VWL
V73|

oo oo

o

#0

Signed

Bit 240 Assign values to
Bit 240

Bit 20

Bit 240

Signed +0

Signed +1073938432

Signed +0

Signed +0

related parameters
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12.11 Simple speed control using telegram 1 based on S7-200 SMART

12.11.1 Create a new project

Open STEP 7-MicroWIN SMART software, the software will automatically create a new
project, click Save, and enter the file name.

Debug Tools

Upload Download || Print
b -

O'peraﬁons

12.11.2 Search for master and slave devices

Search master (S7-200):

High Speed Motion PID PWM Motion  PID Control SMART Drive  Find PROFINET || Opt
Counter ~ Dn Control Panel  Panel  Configuration ™ Devices

Communications  1_Select communication interface X

mmunicaton e
!TP—L[NI( Gigabit Ethernet USB Adapter. TCPIP.Auto.1 Li Press the "Edit” button to change the IP data and station name of
the selected CPU. Press the "Flash Lights”™ button to continuously
| #] Found CPUs flash CPU LEDs to visually locate a connected CPU.
- B 192.168.0.1 (plc200smart)
|7 Added cPUs S Ao

[8C:F3:19:07:81:F1 Flash Lights

IF Address

[152.168. 0 . 1 — | IP address

Subnet Mask
| 255.255.255. 0

Default Gateway
[0 .0.0.0

Station Name (ASCI characters a-z, 0-9, - and .)
|plc200smart

Find CPUs Add CPU... Edit CPU... Delete CPU I

oK Cancel
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Search Slave (VC330 Drive):

The Profinet bus determines the specific servo through the IP address and device name.
When P08.41=0, the IP address and device name need to be set through the controller
software (such as TIA Portal software). When P08.41=X, and 0<X<255, the servo will
automatically set the servo device name to vclpnX, automatically set the IP address to
192.168.0.X, and set the subnet mask to vclpnX when the servo is powered on. Set it to
255.255.0.0 and set the gateway to 192.168.0.X. Here is an introduction to setting the IP
address and device name through P08.41.

First, set P08.41 to 2, reset the drive, and then search for the slave. Note that P08.41 here
cannot be set to 1, because it will conflict with the IP address of the master station.

R G TG A B A N R Ty w5 ) !
A ST B S S S e o b S B

£l 'L
High Speed Motion PID PWM Text Get/Put Data PROFINET Motion PID Control SMART Drive |Find PROFINET || Options
Counter Display Log Control Panel Panel Configuration Devices

Find PROFINET Devices _ ) _ H
1. Select communication interface

~Communication Interface Press the "Edit" button to change the device name of the selected

|TP—LINK Gigabit Ethernet USB Adapter.TCPIP.Auto.1 ‘:_J device. Press the "Flash Lights" button to continuously flash device
= LEDs to visually locate a connected device.
| £] PROFINET Device MAC Address
=2 VC1PN |BC:F9:4F:51:31:3D Flash Lights |
- 192.168.0.3(vc1pn3)
IP Address

192 . 168 . o .3 | Drive IP address

Subnet Mask
| 255 .255.255 . 0

Default Gateway
[192.168. 0 . 2

Device Name (Chinese, ASCII characters 'a' - '2', '0'-'9","." and
"', should not start with number, '.' , -, or 'port-n(n=0..9)',
should not end with '.' or '-')

vclpn2 Edit l

2 Convert name: vclpn2

drive device name

Find Devices
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12.11.3 Add device S7-200, configure IP address

File Edit

High Speed Motion
Counter

1. double click

#-[J] Data Block
i system Block

-l €ross Reference
B communications

- 1 wizards

-3 Tools

14l Instructions

| |4 Favorites

(- (i Bit Logic

@ clock

- [£] Communications

& (3] Compare

(-2 Convert

(- (1] Counters

E

(-4 Integer Math
(-l Interrupt

(-] Move

- g Program Control
(- (1] Shift/Rotate

) (48] String

(-] Table

(il Timers

#1- (i3] PROFINET

(- (] Libraries

1+ [ Call subroutines

High Speed Motion
Counter

B CPUSR3D
3 Program Block
= Symbol Table

{3 Data Block

System Block
(= Cross Reference
-8 Communications

=I5l Wizards

= Tools

& Instrudtions
& Favorites

-4 Bit Logic

£ Clock

Communications

3 Compare

= Convert

{0 Counters

& Flosting-Point Math

& Integer Math

e BB
o
]
Q
g

-0 - - -

- Call Subroutines

(1 [4d] Floating-Point Math

- el Logical Operations

PID  PWM

b
X

Text Get/Put Data PROFINET

R

Log

=G PN_TEST_RW._VCIPN (DAPN_projec
-2 What's New

Enahle2
I

Motion

SINA_POS

N

VW7000
vD7o0e
VD7006
V70100

Mod™  Actv™
Positi™ ActP™
Velo™ Warn™
Enab™ Fault™
V70101 4Canc™ Done
V70102 qInter™
W?7010.3Exec™
&IB1704StI"™
a0B16245.0~
4VBB000qContr™

AVB90004{Statu™

Signed
Signed
Signed
Signed
Signed
Bit
Bit
Bit
Bit
Signed

Qivummel

=

FINET network
Cantroller(CPU SR30_plc200sma

&8 VCiPN-vcipn3
— 3 VCIPH(D)

T PROFIdrive Module(1)
Completion

|PROFINET |

L=

PROFINET Configuration Wizard

Control Panel

CAAADT i

L

System Block

o]

BES? 266-15SR30-0AA0

(] Digital Inputs

70

] Security
(¥ Startup

[ 10.0 - 10.7
@ 11.0-11.7
[ 12,0 - 2.7
1] Digital Outputs
[ Retentive Ranges

ol
.VD',IW Communication

Ethernet Port

7 1P acdre

IP Address: | 192 . 168 . 0 . 10

Subnet Mask: | 255 . 255 . 255 . O
Defoult Gateway: | 0 . 0 . 0 . 0O

Station Name: |prczuusmurt

Background Time
Select Communications Background Time (5 - 50%)
20 h.d

R5485 Port

RS485 settings allow you to adjust the communications parameters that the FLC and
HMI devices use to communicate

Address: |2 A
Baud Rate: [9.6 Kbps hd

3. Click OK

o7k

-

This wizard allows you to configure a PROFINET network step by step. The PROFINET configuration is generated and stored in
the project, which can be downloaded to the PLC together with the project.

Select a role for the PLC.

I Motion  PID Control SMART Drive Find PROFINET || Options|
Control Panel  Panel  Confiquration ¥
Intreductio
PLC Role

3. Check the controller

Communication
£ cal name Send Clock: [Lo00  ~] ms
TP Address: 192 168 . 0 1 Start Up time: 10000 ms
SubnetMask: [ 255 . 255 . 255 . 0
e 0.0 .0 4. Configure the IP address, the IP address
should be the same as the IP address of
Station Name: [ pic200smart the master station searched earlier
5
e Next > | | Generate I Cancel
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12.11.4 Add drives, configure IP addresses

PROFINET Configuration Wizard

PROFINET network
[0 Controller(CPU SR30_plc200smart)
B3 VC1PN-velpn3
[0 vC1PN(0)
[T PROFIdrive Module(1)
~[E Completion

plc200smart

192.168.0.10

I
o]

The device table lists all devices that are currently configured for this PROFIRET net|
You can add devices from the device catalog tree on the right.

Device table

Device Number l Type i ——Peds-iame— I IP Setting ] IP Address

1 VCIPN I vcipn3 I Set by user 192.168.0.3

7

i 3. Modify the device name and IP address,

5 which should be the same as the device name and IP

2 address of the driver searched earlier

8

< >
Add
2

4

Catalog
[ PLC 57-200 SMART
H CPU SR20

i CPU STE0
£} PROFINET-10
- Drives
[ VECTOR
- VC1PN

Article no.: 0

Version:

]GSDML'V2.33*VECTUR’VC1F’N'ZUIBUGIU.Xm\

Description:

GSDML-V2.33-VECTOR-VC1PN-
20190610.xml

VECTOR Driver VC1PN profinet, shared
device

Generate Cancel

< Previous Next >
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12.11.5 Configuration message 1

PROFINET Configuration Wizard

PROFINET network VCIPN
5 Controller(CPU SR30_plc200smart) Click the “Add” button to add a module for this EI H=ead il -
& VC1PN-velpn3 SpEE I bvaen 1. click
[E vC1PN(0) ? = - E-Madule
[T PROFIdrive Module(1)
~[E Completion E i A i B Submodule
i - Interface 032768 lémﬂn:;nlﬂgam.]sn.ﬂm.}u.i
= Pon 032769
== Por? 032770 E rATT Oz, PZO-EIT0
[ PROFe bodue i S masge e
v |- Standard Telegram 111.PZD-1... | 2z 170 24 ! -sStandard Telegram 111,PZD-12/12
13 i--Standard Telegram 3,PZD-5/9
— | 3. Check the message 9 \--Standard Telegram 5,FZD-9/9
ot 3 Standard telegram 7, PZD-2/2
> +..Standard telegram 9, PZD-10/5
= &
= B
= 7
= 8
= g
= 10
e 1
- . Article no.:
= 13
1= o Version:
m 18
i 18
Description:
Standard Telegram 1: Closed-loop speed
control, PZD length 2/2 words
< 4. delete message >

Update Time (ms) 4.00 ¥ Data Hold 3 ind

< Previous Next > Generate Cancel |

< >

PROFINET Configuration Wizard

PROFINET network VCIPN
0l Controller(CPU SR30_plc200smart) Click the “add” button to add a module for this EI H.ﬁd module
&[0 VE1PN-velpn3 dasico: ¢ fveien
EREL] u = | — m— " B Module
[T PROFIdrive Module(1) - - . : — - - - — . ' -PROFIdrive Module
-[E Completion g B Submodule
2 | Interface 032768 - Simens Telegram 750,PZD-12/12
3 032764 i-Standard Telegram 1,PZD-2/2
kel ron 03770 i-Standard telegram 102, PZD-6/10
- *-Standard telegram 105, PZD-10/10
1 .-Standard telegram 110, PZD-12/7
{6 | Standard Telegram 1,P20-2/2 |12 170 |1 162 q \Standard Telegram 111,PZD-12/12
13 1" i--Standard Telegram 3,PZD-5/9
7 " .--Standard Telegram 5,PZD-9/9
5 This is the PNI start address and PNQ start address |- standard telegram 7, Pz0-2/2
1 of packet 1, which will be used when configuring the ~*-Stendard telegram 3, PZD-10/5
5 Sina_Speed parameter later.
&
7
8
]
10
11
- Article no.:
13
14 Version:
15
16
Description:
. . Standard Telegram 1: Closed-loop speed
If the CPU time is not enough, you control, PZD length 2/2 words
< i s . >
can increase the time appropriately
Add
| Update Time (ms) 4.00 X I Data Hold 3 dedd
Finally click "Generate”
< Previous Next > | Generate II Cancel
( , | oovon |_tes> | |
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12.11.6 Write PLC program

Tools

NSRRI N T O % o

High Speed Motion PID PWM Text Get/Put Data PROFINET Motion  PID Control SMART Drive Find PROFINET || Options

Counter ___ Display Log Control Panel  Panel  Confiquration™  Devices

- Cross Reference ~
B communications %
- {8 wizards
-3 Tools
=& Instructions
{4 Favorites
-8 Bit Logic ﬁ
- Clock
&-[#] Communications
(2] Compare
&-[= Convert 4
(3] Counters
{28 Floating-Point Math

N Itager Ay 4. pull the instruction into the main program
3] Llﬂ Interrupt
& -[af Logical Operations 5
&gl Move N
&l Program Control <
- (3] shift/Rotate
(i@ String
@[ Table . e
(@l Timers e — o ~
SEOFNET, L V7000 Signed
T Tal Modbus RTU Master (v2.0) B YD7006 | Signed
- (@ Modbus RTU Master2 2.l | Bl V¥v7000 | Signed
[l Modbus RTU Slave (v3.1) iy VD7002 | Signed
(i Modbus TCP Client (v1.4] B VD7006 | Signed
#-[il Modbus TCP Server (viff) V70100 Bit
2 #-{d Open User Communicglion H V70101 'Bit
& [ PN Read Write Recorff (v1. H V70102 I Bit
e | iy £ 8 V70103 |Bit
3 a W VDB000 | Signed
@ 1] SINAMICS Parameter (v1.0) iy VD900 | Signed
(@ USS Protacal (v2.1) K&y Vve002 | Signed | |
&-[d Call Subroutines [ Vw8004 | Signed I | v
< > M4 M \E/’

In the main program, write the following program, note that the addresses of
Starting 1 add and Starting_Q add must correspond to the 10 address of message 1:

For inputs "Starting I add" and "Starting Q add", the addressing instruction operand
mode is indirect addressing. You must enter an & sign at the beginning of the input operand
and ensure that the offset corresponds to the offset in the PROFINET wizard.
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2 | Always™ SMO.0
[

SiNA_SPEED

Ena™\10000.0
| |

EN

Ack™NV10000.1
| |

Enab™

Sets™vD100064
Ret™vD100024
Con™\wW10010+

AckE™

Spee™AxisE™
Refs™ Lock™
Confi™_Acty/

&lB1704

Stari™ rrar

&OB162

Starti™

What is written here is the starting address
of PNI and the starting address of PNQ,
you can refer to Section 12.11.5 to view

W10012.0
k™ N10012.1
oty v010014
FErorv10012.2

[ AckErory10000.1 | Bit

2. ActvelocityVD10014 | Signed

o :LT:E":;S::\S,TUUU%U ::: Symbol table address definitions used in the program
. Cnnf'igAxis:VW"l 0010 Signad -

6. | EnableAxis\v100000  |Bit

7 Erorvi0012.2 Bit

B Lockouty10012.1 Bit

19| RetSpesdvD10002 | Signed

110,/ SetSpeedVD10006 | Signed

m Signed

12 Si_gnaql

Em Signed v
TR 3

Allocate the V address area used by the program library:
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[ Main n

=05 T 83111753 (C\Users\Administrator\Desktop) A
2 What's New
B CPU SR30
=1[u4] Program Block

[ MaIN (0B1)
[ SBR_O (SBRO)
[ INT_O (INTO)

= £l

bl sINJ@&J | Library Memory... I

i s

[l Symbol T P |

| Status Chart

- (] Data Block Right-click the library,

[i] System Elock ; 3
G i Rirasia then click Library Storage

B communications
- [%] Wizards

Library Memory Allocation X

SINAMICS Control (v1.1) |

The instruction library 'SINAMICS Control (v1.1)' requires 188 bytes of
global V-memory. Specify an address where this amount of V-memory
can be used by the library. Click 'Suggest Address' to use program
cross reference to locate an unused block of the required size.

Suggest Address Delete Library Symbols |

MEEEEEE  through VB375

12.11.7 Compile and download the program for testing

Note that if the message of the servo is changed, the servo needs to be powered on again
after downloading the program.

481



VECTOR VC330 series servo driver instruction manual

|5l

3. Download the program

1. compile the program £l

2 | Atways™.SM00 SINA_SPEED
1

I EN

Ena™10000.0
. I

Download X

Download blocks to CPT
Select blocks to download.

a Click Download ta begin

Blocks Options
[v Program Block [V Prompton RUN to STOP
[+ Data Block [¥ Prampton STOPto RUN [ F ———————SSSSSSSSSSSSSSSSSSSSSS....
[ System Block |+ Close dialog on success Compiling Program Block,
MAIN (OB1)
SBR_0 (SBRD)
SINA_POS (SBR1)
© ' Glick for Help and Support Dowlosd_| cese | | | smia sreeD mere
INT_00 (INTO)

TEENEOTETY T TZ T

Block Size = 3950 (bytes), 0 ermars
Configois 10010 | Signed 4. download

EnableAxisv10000.0 | Bit - | Compiling Data Page.

e = Block Size = 0 (bytes). 0 errors
Lockout\V10012.1 Bit Compiling System Block
RetSpeedVDN0002 | Signed Compiled Block with 0 errars. 0 wamings
SelSpeedvDI0006 | Signed

Si o .
seik 2. Confirm that the program has no errors
igned
Signed ¥ R
WO o EE : == [] Output Window

Relevant functional tests through state diagrams:
Note that to enable the drive, the "ConfigAxis" variable must be set to 63 (decimal). The
units of the "SetSpeed" and "RefSpeed" variables ar

@ A | oA

Ipload

|2 A B3
~CE What's New Al~=0N:SMO.0 SINA_SPEED

-8 CPU SR30 ; —|-|— EN

£+ Program Blc
B mancl B Ep~-orrvioe

E‘j SBR_O (S _| Enah™
B owntoan §

B [ Library ACY=OFEM10™
e[ SINA 1

| AckE™
[ sia

(-] Symbol Tabl
B[ Status Chart
B[] Data Block

=] System Blocl
& cross Refere
-8B Communicat

0.045et3™: Axis™ | 2#0
0.0-{Rets™: Lock™ | 2#1

0 Confi™: Acty™: |- 0.0
TE#D00000AA A BIBT70EF™N™ | 240
TE#010000AZ-|8QB™

=[] Wizards
=& Tools
=] Instructions
-2 Favorites
{54 Bit Logic
Clock
Communicat ; '.
&l Compare AckError:.\ﬂ 00001 El?t 240
& Convert Lo ActvelocityVD10014 Signed +0
& counters 3 Always_OnSh0.0 Bit 2#1
Floating-poil || AisEnable 100120 | Bi 240
0 Integer Matt | B ConfiglodsW10010 | Signed i Assign values to related parameters
Interrupt _ EnableAxis:»10000.0 Bit 2#0
[ Logical Ope 7 | Erroryvi0012.2 Bit 230
{1 move ‘& Lockoutv10012.1 Biit el
Program Co  §lg 'RetSpeedvD10002 | Signed +0
{ shifyRotate  Nlp o oigosedyDionos | Sigred +0
Signed
1z Signed
-3 proFINET 09 Signed v

L=

|( - > Ilwirw\gﬁu
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12.12 Use SINA_PARA_S to read and write servo parameters

All parameters inside the servo can be read or written through SINA PARA S, and
continuous reading and writing of multiple parameters is temporarily not supported, that is,
the SINA PARA command is not supported. The usage steps are as follows.

12.12.1 Configure according to Section 12.3 first.

12.12.2 Add data blocks (some parameters are not used in the figure, the
display is only helpful to read the following program)

<0 v Static

= trigsinaread32 | Bool |E| false 8 = ™ ! |
4= trigsinawrite 16 Bool fa D g g g D
.= trigsinawrite32 Beol E\ @ E'-l @ D
1. trigsinaread16 Bool ()] W =) W O
4. sinaparas_readorwite Bool (] I v W |
= sinapara_writevalue2 Dint 1234567 D @ E| 9 D
4= sinapara_wrieviaue Int 5624 D g 9 9 D
40 =  sinaparas_parameter Int 10001 B = =] =] O
4= trigwrite32 Bool false | = ™ = |
4= trigwrite 16 Bool D @ E| B D
e trigread32 Bool D g 9 g D
s trigread16 Beol 0 2 =) 2 |
<0 = » sxParameter SinaParameter D E B B E]
<0 = » sxParameter2 SinaParameter D @ E| 9 E
4= » allpara Array{0..15] of Sina... D @ @ E] @
€0 " » RequestRead16 Struct B = =] =]

<1 = » ResponseReadl6 Struct [m] [« =] I

<0 = » RequestRead32 Struct D B E\ 8

<@ ® » ResponseRead32 Struct E\ @ 9 @

< = » RequestWritel6 Struct B 2 =] =)

<1 = » ResponseWrite16 Struct [m] [« =] I

41 = » ResponseWrite32 Struct D @ E| B

4 " » RequestWrite32 Struct B 2 =) c

€1 ] | [3]

12.12.3 write programs

(1) The procedure for reading 16-bit parameter data is as follows.
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~ Misti@idsina_PARA_SIR 1 6ffIEHE. RENFIRIAIRTE ValueRead 1 (A
parameter=10001MIR4 G FP00.01;
parameter=10002M71 & FP00.02;
parameter=10201MIF{E FP02.01;
parameter=11001MR{EFP10.01;

“DB19
*SINA_PARA_S_
DB_R16"
WB287
SINA_PARA_S" =
EN ENO
gt 1 Ready —i0
trigread16 — start Busy —i "
false — ReadWrite Done =
SRk 10 ValueRead1
sinaparas_ ValueRead2
Parameter — parameter Format
’ Index ErrorNo 6% 0000
- . —i0
SRt 1% Error
sinapara_ Errorid
wrievlaue —piyvajueWrite1 Diagld 5%0000
i 1"
sinapara_
writevalue2 — yalueWrite2
? AxisNo
265 hardwareld m
[l 0 [>] [100% [+ %0

SINA PARA S The input parameters are introduced as follows.
Start: Startup parameter read and write
ReadWrite: false is read. True is write.
Parameter: Set to servo parameter number + 10000, for example
parameter=10001 corresponds to P00.01;
parameter=10002 corresponds to P00.02;
parameter=10201 corresponds to P02.01;
parameter=11001 corresponds to P10.01;
ValueWritel: The value of the 16-bit parameter that needs to be written.
ValueWrite2: The value of the 32-bit parameter that needs to be written.
ValueReadl: The value of the 16-bit parameter read.
ValueRead2: The value of the 32-bit parameter read.
AxisNo:The fixed value is 1. No matter how many axes, it is set to 1. The specific axis to read
and write is distinguished by the hardwareid.
Hardwareid: Hardware identifier set to 3 of the message. As shown in the following figure.

BEF EE REG BA0 {EEC) @M TA® HOM R Touils) homation
S A NwEx oo SONNRGE ¥UEey Fused AR x 4 | i PORTAL

i i3] =
% 2 [ de [voirmpvcimg SIFIECENED (%
~[EBR =
a ~| = |t | ™
RTINSO oy
- » e =
- “| v i B
' - m AR al
- 1 Bz e o1 |
. = n 2
0 s A

o s
o 7 -
=X I

o s
] o - . -
< 3] [100% = | i< 0 > gm-egm r::
amtt [ufae  [Lis | |

[ 0%E | fuEE | 3k
w2 -
&8 #a T — T £
» R 8 Standacd Telegram 3 208 3-4_20 o suotodie 268 e
£
# 2 i1 @ hardwareid
>
ERET
| CECT e YT R B v EE S IR
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(2) The procedure to read 32-bit parameter data is as follows.

EFE 4 liflidsine Para_SiEEI32(uAIEIE

w Misi@idsina_Para_sid32ffvEiis. SRFIREETEvalueRead2rh
parameter=10011MFiREFP00.11;
parameter=10013MF{EFP00.13;
parameter=11310MREFP13.10;

W89
*SINA_PARA_S_
DB_R32"
WwB287
"SINA_PARA_S"
EN ENO
g 1 Ready —0
trigread32 — siart Busy —iC
falze — ReadWrite Done —i'
“#iEth 1 ValueRead1
sinaparas_ ValueRead2
parameter — parameter Format
Index ErrarNo
“HRER 17 Emy—©
sinapara_ Errorid
wrievlaue —pivalueWrite1 Diagld 630000
“Hrigth_ 1"
sinapara_
writevalue2 — yalueWrite2
680 AxisNo
265 — hardwareld

(3) The program to write 16-bit parameter data is as follows.
ERFR S Aid@idsina_Para_sS16{uRI#IHE

w Mhili#idsINA_PARA_SIR 1 6{ufN3NE. BES AMZIBTEVeluewrite1dh

parameter=10216MIFIEFP02.16;
parameter=10316MR1EFP0O3.16;
parameter=11303MIR{E T P13.03;

“WB20
*SINA_PARA_S_
DB_wW16"
WwB287
“SINA_PARA_S®
EN ENO
“#igkh 1. Ready — U
trigwrite 16 —— Start Busy =10
irue = ReadWrite Done —i
B 17 ValueRead1
sinaparas_ ValueRead2
parameter — parameter Format 6#0(
Index ErrorNo 6#0000
“#higt 17 Eioh— o
sinapara_ Errorid
wrievlaue —pyaluewrite Diagld #
“#igke 1.
sinapara_
writevalue2 ValueWrite2
5207 — poisNo
265 — hardwareld
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(4) The program to write 32-bit parameter data is as follows.

v BFER6: flif@idsine para sE32{uai4iR

w M i@idsina_Para_sE32fRVEIE. EE ) AIEBTEValueWrite2h
parameter=10011MREFP00.11;

parameter=11310MIR{GFP13.10;

12.13 On-the-fly measurement using message 3 based on S7-1500

WB21
*SINA_PARA_S_
DB_w32"
WB287
SINA_PARA S
EN ENO
gk 17, Ready —i "
trigwrite 32 —m gtart Busy —0
True = peadWrite Done —
“HiRR 1° ValueRead1
sinaparas_ ValueRead2
parameter — parameter Format
Index ErrorNo
i . —i0
HiRb 1° Error
sinapara_ Errorid
wrievlaue ValueWrite 1 Diagld
iR 1
sinapara_
writevalue2 ValueWrite?
# AxisNo
265 hardwareld

The servo supports the rapid measurement of the motor encoder, and the measurement
pulse is fixedly input from DII1. After enabling on-the-fly measurement, the rising or falling

edge of DI can trigger the latching of the motor encoder position.
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12.13.1 Configure according to Section 12.3 first.

12.13.2 Add measurement input configuration

1 [CPU 1511-1 PN] » Technology objects » PositioningAxis_1 [DB1] » Measuring input » Measuringlnput_1 [DB3]

Devices 2 Ch b e t | Function view Parameter view |
a oo 5] a5 2 0O0se DasiC parameters =
Ba.u: para me:ers (/] Basi
sic
@ 2tk 1 [DB2] - Hardware interface (/] & a _——
SRS S T e ® 3. Specify the motor shaft
~ [ Technology objects Name: |Measuringinput_1 ]
I Add new object . s —
1 Posi jArs_1
=}, PositioningAss_1 [0B1] Assigned axi urenemalencoderl | PositioningAuis_ \I
& Configuration
Vi commissioning = PLC
% piagnostics
» [ outputcam - ~
~ [§ Measuring i = ~ ’ '
ginput_1 [DB3] H H Technologyobject Technologyobject
“Ccnﬁgura.(mn 1. Double click to !ncrease userpregram axis measuring input
&l piagnostics measurement input | :
» g External source files
» L@ PLC tags | Units of measure
» Elﬁ; PLC data types i ["] use position values with higher resolution
» [ Watch and force tables Unitofmeasure forposition: [mm | @) Theunitof measure depends on the
» [ig) Online backups unit of measure of the assigned axis
> [ Traces or the assigned external encoder.
» [@ OPC UAcommunication
» [i§, Device proxydata o]
Gioa b e
+ | Details view
Name
L < m ] "
R 303=CM EME » PLC_1 [CPU 1511-1 PN] » Technology objects » Positio 1 » Measuring input » Measuringlnput_1
Function vie
oo | [TL]]
=N

Basic parameters

Haniwa re lnterfa(e

Extended parameters

Hardware interface

00

Input measuring input

Measuring input type
() Measuring using Timer DI
() Measuring via SINAMICS (central probe)

I @ Measuring using PROFIdrive telegram (drive or external encoder) I

Hardware connection

| Number of the measuring input: | 1 2 | W Device configuration
| Correction time for the measuring signal: | 0.0 ms |
L o Correction time can be used to compensate for delaytimes
» -that can occur directly in the measuring input, for example, times

for the mechanical deflection of the measuring input or times for the
generaticn of the measuring signal prior to input at measuring moedule;
- Switching times in the detection system, e.g., filter times at the input.

487



VECTOR VC330 series servo driver instruction manual

12.13.3 Add a data block (some variables in the figure are not used)

» PLC_1[CPU 1511-1 PN] » Program blocks » i@k 1 [DB2]
|| Devices
=} )| ¥ | @ 2F B, B E= °7 Keepoctuslvalues [gg Snapshot ™ M Copysnapshots tostartvalues . (B Load startvalues as actual va
BIRR
B Add new device Z Name Data type start value Retain Accessible f... Writa... |Visiblein ... Setpoint | Supervis..
oy Devices & networks [ 4@~ Static
v [ PLC_1 [CPU 15111 PN] 2 @  ACTPOSION LReal 8 =] =] ™ =]
I Device configuration - iar- enmeasur Bool false B8 [~} =] =] =]
% Online & diagnostics 4 @-e measuemode Int B =] =l =l @]
» [ Software units | |5 @  tigmeazur Bool false 8 =] =
~ |l Program blacks L6 @n trigmoveabs Bool false )] ™ ] = =]
i 7 @s  homepos Real 0 8 ~ v & a
4 Main [OB1 8 ae homemode Int ) D B g g D
M MCinterpolator [0B92] 9 @w  JOGNEG Bool folse =] =] =) =l =]
& MCServo [0B91] 10/ = JOGPOS Bool false B =] =) =] (m]
R 2 1N oas enableaxis Bool false | =] =2 ™ =]
» 'z¥ System blocks 124 setspeed Int a =] =] =] B
bt Lﬁ Technology abjects 134@- ackerror Bool false E] Q D
I Add new object W@ A Real 00 8 =) =) =) 8
v D& PositioningAsis_1 [DB1] i5@s DEC Real 00 B =) =) =) 8
& Configuration 16 @ SPED Real 00 8 =] ™ ~ B8
Vi commissioning 17 @n DISTANCE Real 0.0 (] ™ =) ~ 8
@ Diagnostics 18 4@+ bit1 Bool false (] =] =) =) 8
» [ outputcam 19 @ b Bool false B ] =] =] =]
= [ Measuring input 20@-n bit3 Bool false a ] =] =) B
B Add new measuring input —q21 @ bito Bool false B ™ ™ =] B
A e 1ioaal hd TP 9 1 Bool false =] - = = (=]
v | Details view 23 4@ =  NEGTORQUELMT Int B =] =) =) =)
24 @ =  POSTORQUE_LMT  Int =] =] =) =) 8
25 @ = ENABLEATSTARTUP  Bool false 8 - 8
26 . g \l!
Name Offset Data...
4@ ACTPOSION LReal F:
< enmeasur Bool |=
1 measuemode Int I

12.13.4 write programs

%DB8
%*WB5 *MC_MOVEJOG_
*MC_POWER_DB" De*
MC_POWER MC_MOVEJOG

&% &%
EN ENO EN ENQ|—
TRUE TRUE
“wDB1 Status[—false %081 InVelocity[—i 2122

= PositioningAxs_ TRUE =Posiioning/Ass_

17" — Axis Busy|—alse 1" — s Busy

JRUE R TRUE CommandAbort

“HHER 1 Error[==7aize “HiER 1 ed

enableaxis —{Enable 1640000 JOGPOS —| jogForward
! ) Errorld — 1650 ERTSE Error.
“#igtR 1"
0 JOGNEG -=| jogBackward Errorld
0 —{StopMode 0.0 = Velocity
1000.0 = Acceleration
1000.0 — Deceleration
1000000.0 = Jerk
TRUE  |PositionControll
true —ed

[<] w J[>] [100% B =%
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“MC_
MEASURINGINPUT_

“HgE 1" MC_MEASURINGINPUT
enmessur &%) T
EN ENO EN
FALSE 18454.801 18454.801
%810 Done ==71:¢ *PositioningAxis_ “HigE 10
*Measuringlnput_ TRUE 17 ActualPosition —| |y 3¢ QUT1 — ACTPOSION
1" —{Measuringinput Busy|—ifalse
FALSE CommandAbort| FALSE
‘SR 1t edi-ilie
tirgmeasur -=| Execute FALSE
aaflce
n Error
“HRR 1" 1620000
measuemode — Mode Errorld [— 167
FALSE  |MeasuringRang MeasuredValue| 0.0
false ~Je =
0.0 Measuredvalue| 0.0
—StartPosition 2 L
0.0
—iEndPosition

<

[< ] [2][100% |52 rrre Arrerreey

An introduction to measurement input modules.
Measringlnput: Configuration name of the measurement input.
Execute: Start measuring input.
Mode:
When Mode=0, measure the value of the encoder on the rising edge of DI1.
When Mode=1, measure the value of the encoder at the falling edge of DI1.
When Mode=2,measure the value of the encoder on the rising and falling edges of
DII.
Mode=3 Currently not supported
Mode=4 Not supported at the moment
MeasuringRange: The measurement range is activated. After activation, the measurement
input will only be activated if the position value is between StartPosition and EndPosition.

12.14 Internal zero return mode for telegram 111

Please refer to chapter 5.2.9 for the homing mode.
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Version Update Record
release date Description of changes version

2022-03-10 The nan‘nng of the servo s'erleé is updated to VCXXX, the version L0l
number is added, and the calibration manual

2022-03-16 | Calibration Manual 1.02

2022-04-21 Split the manual to generate the VC330 resolver feedback servo manual 1.03

2022-12-13 Modify the description of CN3-9/10 pin, and modify the pin number of 104
torque and speed block diagram

20021221 Add ' STO function description and dynamic braking function 105
description.

2023-09-01 | Add -E structure dimension drawing 1.06
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