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Chapter 1 Security Reminder

This chapter describes important items that users must follow for product
identification, storage, handling, installation, wiring, operation, and inspection.

1.1 Safety Precautions

e Dismount the driver after the power is turned off for more than 5 minutes,
otherwise it may cause electric shock due to residual voltage.

e Do not disassemble or install the driver while the servo unit is powered on.
Otherwise, it may cause electric shock, product stop operation or burnout.

e Never touch the inside of the servo driver, otherwise it may cause electric
shock.

e During the period of power-on and after the power is turned off, the heat sink
of the servo driver, external braking resistor, servo motor, etc. may be hot. Do not
touch it, otherwise it may cause burns. To prevent inadvertent contact with hands or
components (such as cables), take safety measures such as installing the casing.

e Use the power supply specifications that match the product of the servo driver
power supply. Otherwise, the product may be burnt out, electric shock or fire.

e Make sure to connect the electromagnetic contactor and the no-fuse breaker
between the power supply and the main circuit power supply of the servo drive.
Otherwise, when the servo driver fails, it is impossible to cut off a large current and
cause a fire.

® The grounding terminal of the servo driver must be grounded, otherwise it may
cause electric shock.

® Do not set, disassemble, or repair the product unless it is a designated person.
Otherwise it may cause electric shock or injury.

e Please do not modify this product, otherwise it may cause injury or mechanical
damage.

e Do not damage or pull the cable hard, and do not subject the cable to excessive
force. Do not place it under heavy objects or clamp it. Otherwise it may cause
malfunction, damage, or electric shock.

e When the servo motor is running, please never touch the rotating part,
otherwise it may be injured.

e Do not use this product in a place where it may splash water, corrosive
environment, flammable gas or combustible materials, as this may result in electric
shock or fire.

o Install the servo driver, servo motor, and external braking resistor on
incombustible materials, otherwise it may cause a fire.

eIn the servo driver and servo motor, do not mix flammable foreign matter such
as oil or grease, or conductive foreign matter such as screws or metal sheets. This may
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cause a fire.

e When starting to operate on the machine, please put the servo motor in an
emergency stop state at any time, otherwise it may cause injury.

e]n the state where the servo motor and the mechanical connection are connected,
if an operation error occurs, not only mechanical damage but also personal accident
may occur.

e Sct the emergency stop device externally to ensure that the power is turned off
and the operation stops immediately when an abnormality occurs.

e Use a noise filter to reduce the effects of electromagnetic interference,
otherwise electromagnetic interference may be caused to electronic devices used near
the servo unit.

e Use the servo unit and servo motor in the specified combination.

1.2 Storage Precautions

e Do not stack too many products together, as this may result in injury or
malfunction.
e Please keep it in the following environment:
» places without direct sunlight;
» Locations with an ambient temperature in the range of -20 <C to +65 <
G
Relative humidity in the range of 0% to 95%, and no condensation;
Locations free of water droplets, vapors, dust and oily dust;
Locations where there is no high heat device;
Non-corrosive, flammable gas and liquid sites;
It is not easy to splash water, oil and medicine;
places that are not exposed to radioactive radiation;
Strong and vibration-free places;
Locations where there is no electromagnetic noise interference.
Storage in an environment other than the above may result in malfunction or
damage to the product.

YVVVVVVVYVY

1.3 Transportation Precautions

o When moving the servo unit and servo motor, pay attention to the sharp parts
such as the corners of the device, otherwise it may cause injury.

e Do not stack too many products together, as this may result in injury or
malfunction.

oThis is a precision device. Do not drop it or apply a strong impact to it. Failure
to do so may result in malfunction or damage.

e Do not apply impact to the connector part, as this may result in poor
connection or malfunction.
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1.4 Installation Precautions

e Install the driver on a dry and sturdy platform. Maintain good ventilation and
heat dissipation during installation and maintain good grounding.
e Please install in the specified direction to avoid malfunction.

Correct Wrong
installation __installation

VECToR

e When installing, please ensure that the servo driver is kept at a specified
distance from the inner surface of the cabinet and other machines, otherwise it may
cause fire or malfunction.

e When installing, do not block the suction and exhaust ports, and do not allow
foreign objects inside the product to enter, otherwise it may cause malfunction or fire
due to aging of internal components.

e Do not place heavy objects on or under this product as this may result in
injury.

e Please install in the following environment:

» places without direct sunlight;

» Locations where the ambient temperature is in the range of 0 °C to 55 <C,;
» Relative humidity in the range of 0% to 95%, and no condensation;

» Locations free of water droplets, vapors, dust and oily dust;

» Locations where there is no high heat device;

» Non-corrosive, flammable gas and liquid sites;

> It is not easy to splash water, oil and medicine;

» places that are not exposed to radioactive radiation;
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» Strong and vibration-free places;
» Locations where there is no electromagnetic noise interference.
Installation in an environment other than the above may result in product failure
or damage.

1.5 Wiring precautions

e [t is reccommended not to use single-phase 220V for main power supply,
which may cause damage to electrolytic capacitor due to lack of phase.

e Do not change the wiring during power-on, otherwise it may cause electric
shock or injury.

e Please perform wiring or inspection by professional technicians, otherwise it
may cause electric shock or product failure.

e Please carefully confirm the wiring and power supply. The output circuit
may be short-circuited due to wiring errors or application of different voltages. The
brake does not operate when the above fault occurs, which may result in mechanical
damage or personal injury.

e Do not connect the input power cable to the U, V, and W terminals of the
drive. Otherwise, the servo driver will be damaged.

e When wiring, do not pass the power cable and 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.

e The driver ground terminal must be grounded to avoid leakage and reduce
the interference of the system, and the diameter of the ground wire should be the same
as or above the power supply line.

e When connecting the AC power supply and DC power supply to the servo
unit, connect to the specified terminal. Failure to do so may result in malfunction or
fire.

e For the wiring length, the command input line is up to 3m and the encoder
line is up to 20m.

e Use a twisted-pair shielded cable for the signal cable and encoder cable, and
ground the shield with a single end.

oThe U, V, W terminals of the driver and the U, V, and W terminals of the
motor should be connected one by one according to the name. If it is wrong connected,
the motor cannot operate normally.

e Common DC bus products require pressure sensitive resistors and the wiring
IS secure.

e Please check the power after the power is off for at least 5 minutes. Even if
the power is turned off, high voltage may remain inside the servo drive. Therefore, do
not touch the power terminal within 5 minutes after the power is turned off, otherwise
it may cause electric shock.

® Do not turn the power ON/OFF frequently. When it is necessary to
continuously turn ON/OFF the power, please control it once or less in 1 minute. Since
the power supply section of the servo driver has a capacitor, a large charging current
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(charge time of 0.2 seconds) flows during the ON/OFF power supply. Therefore, if the
power is turned ON/OFF frequently, the performance of the main circuit components
inside the servo driver will be degraded.

e Do not apply power when the terminal block screws are loose or the cable is
loose. Otherwise, it may cause fire.

e Take appropriate shielding measures in the following locations, otherwise
the machine may be damaged:
Locations that cause interference due to static electricity;
A place that produces a strong electric field or a strong magnetic field;
Locations where there may be radiation radiation;
A place with a power cord nearby.

YV VYV

1.6 Operating precautions

e in the test operation, in order to prevent accidents, please test the servo motor
with no load (not connected to the driver shaft), otherwise it may cause injury.

e when starting to operate on the supporting machine, set the user parameters
that match the machine in advance. If you start operation without parameter setting, it
may cause mechanical loss or malfunction.

e to avoid accidents, install a limit switch or a stopper at the end of the movable
part of the machine, otherwise it will cause mechanical damage or injury.

e do not make extreme changes to the parameter settings, as this may result in
unstable operation, mechanical damage or injury.

ewhen the power is turned on or the power supply is cut off, the heat sink of the
servo driver, external braking resistor, motor, etc. may be in a high temperature state.
Do not touch it, otherwise it may cause burns.

e when using a servo motor on the vertical axis, set a safety device to prevent the
workpiece from falling under alarm, over travel, etc. In addition, please perform the
servo lock stop setting when an over travel occurs, otherwise the workpiece may fall
in the over travel condition.

e do not enter the operating range of the machine during operation, otherwise it
will cause injury.

e do not touch the servo motor or the movable part of the machine during
operation, otherwise it will cause injury.

® please set up the safety system to ensure safety even in the event of a signal
line breakage. For example, when the positive over travel switch (P-OT) and negative
over travel switch (N-OT) signals are disconnected at the factory setting, they operate
safely.

® be sure to set the servo OFF state when turning off the power.

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

ewhen an alarm occurs, reset the alarm after the cause is removed and ensure
safety, and restart the operation, otherwise it may cause injury.

5
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e do not use the brake of the brake motor for normal braking, otherwise it may
cause a malfunction.

1.7 Maintenance and inspection Precautions

e do not change the wiring while the power is on, otherwise it may cause electric
shock or injury.

e please perform wiring or inspection by professional technicians, otherwise it
may cause electric shock or product failure.

e please check the power after the power is off for at least 5 minutes. Even if the
power is turned off, high voltage may remain inside the servo drive. Therefore, do not
touch the power terminal within 5 minutes after the power is turned off, otherwise it
may cause electric shock.

ewhen replacing the servo drive, please back up the servo driver user parameters
to be replaced before the replacement, and transfer the backup to the new servo drive,
and then restart the operation, otherwise the machine may be damaged.
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Chapter 2 Product Information

2.1 Servo driver Appearance

E structure servo drive
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2.2 Nameplate Description

2.2.1 E structure servo driver nameplate

Drive type: Bus type:

H: General Intelligence type No: no bus

J: Special type for Rewinding and reeling C: CANOpen bus
K: Special type for bending machine E: EtherCAT bus

L: Special type for Chain knife
Other: To be determined

A

Product Serjes Structure Other signs
A

VEG=VC =00323 H €& =M= E~-F

Trademark Driver current and voltage: Encoder type:
00323 3.0A220V M: Photoelectric non-provincial line

01233 12.0A 380V 2500 line encoder

N: Optoelectronics 2500 line encoder

X: Resolver encoder

A: 17-bit absolute value encoder
B: 23-bit absolute value encoder
S: 24-bit absolute value encoder

2.2.2 Motor nameplate

Flange Product Rated Rated Installation Voltage brake Encoder Encoderline In-plant
size Series power speed method level remarks
(mm) Typ Spec Typ Spec Typ Spec Typ Spec Typ Spec Typ Spec Typ Spe
R40 0.4KW 12 1000rpm A B5Flange 33 3-phase B Built-in X Rotary encoder F11024C/T
1R5 1.5KW 15 1500rpm D B3 Foot 380V brake M Photoelectric F2 2500C/T
011 11KW 20 2000rpm E B35Flange 23 3-phase F Without non-linear encoder  F5 5000C/T
25 2500rpm +Foot 220V brake N Photoelectric F6 6000C/T
30 3000rpm line-type encoder

A 17-bit absolute encoder
B 23-bit absolute encoder
S 24-bit absolute encoder

2.3 Servo Driver Specifications

Items description

\/oltage | control mode SVPWM modulation

Single-phase / three-phase full-controlled rectification

2500 pulse incremental + Hall encoder;
2500 pulse incremental;

rEncode encoder feedback 17bit Tamagawa absolute encoder;
23bit Tamagawa absolute encoder;
24bit Nikon absolute encoder;

Pulse pulse type differential input. Open collector

comma | Frequency range differential input: 0-500kHz, pulse width greater than 1us
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nd Open collector: 0-300kHz, pulse width greater than 2.5us
input pulse + direction;

Pulse mode AB pluses;

CW+CCW,

voltage range -10V to 10V
Analog | Input impedance 10kQ
Input Maximum 1 5KHz

frequency
DI/DO interface type NPN/PNP
Communication CANopen

command input Interpolation Position mode, Profile Position mode ,Homing
method Mode
Posi Electronic gear ratio N/M;(M=1~2147483647,N=1~2147483647)
. . internal torque limit
tion | Torque limit I
mod Analog torque limit
Feedforward
e . speed feedforward/torque feedforward
compensation
. fixed torque compensation / analog torque compensation /
Torque compensation i :
automatic torque compensation;
Command input type | Profile velocity mode
Speed control range 1~max speed
Spe | bandwidth 1kHz
ed Torque limit internal torque limit / analog torque limit
cont | Instruction smoothing . P
low pass filtering / median filtering
rol | mode
mod | Feedforward
. torque feedforward
e compensation
. fixed torque compensation / analog torque compensation /
Torque compensation . :
automatic torque compensation;
torg | Command input type | Profile Torque mode
ue . fixed torque compensation / analog torque compensation /
Torque compensation . :
cont automatic torque compensation;
rol
mod | Speed limit internal speed limit / analog speed limit
e
Digi
tal Reset Drive, reset fault, positive limit switch in position mode, Reverse limit switch in
Inpu | position mode, motor overheat input
t
Digi | Driver enabled, speed arrival, speed reduction, speed increase, zero speed, speed over
tal limit, forward rotation, reverse rotation, fault output, forward speed limit in torque mode,
outp | torque mode In the negative speed limit, in the torque mode, the positioning is completed,

9
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ut

the positioning is close to the output, the homing is completed, the position error is too
large, the output is interrupted by the fixed length, the software limit output is output, the
brake output is Input command is valid, often OFF, always ON, torque limit output, torque
arrival, internal trigger status, internal counter count arrives, speed is consistent, pulse
position command is zero output

Trou
bles
hoot
ing

Software overcurrent, hardware overcurrent, overvoltage, under voltage, current sensor
fault, encoder fault, EEPROM check fault, phase sampling fault, FPGA and ARM
communication fault, current change big fault, magnetic encoder fault, current Phase
sequence learning failure, Z-point is not scanned during self-learning, Z-point offset is not
found, Hall code value learning error, driver over-temperature, power-on, line-saving
encoder has no feedback threshold value, motor encoder type Mismatch, when the
homings to zero, the origin switch INFn.34 is not allocated, INFn.xx is repeatedly
allocated, over speed, position error is too large, the interrupt fixed length trigger signal
INFn.40 is not assigned, there is no homing before the absolute point motion, the motor
Overload, software limit, hardware limit, curve planning failure, full closed loop position
error is too large, prohibit positive (reverse) turn, Z point signal is unstable, RPDO receive
timeout, motor stall, brake resistor overload, forward stroke Switch input function bit
INFn.43 is not assigned to entity DI, reverse travel switch input function bit INFn.44 is
not assigned to entity DI, origin search error, CAN bus status switching error, unsupported
CANopen control mode, absolute value mode The number of laps overflows, the absolute
encoder battery fails, the inertia learning fails. When the full closed loop parameter is
learned, the position value detected by the second encoder is too small, the bus error, the
motor overheats, the DI function code is not allocated, and the Al zero drift is too large. ,
homing timeout, absolute value encoder battery failure, absolute value encoder rotation
direction error when self-learning, absolute value encoder battery voltage is too low

Inst
allat
ion
envi
ron
men
t
requ
irem
ents

Atmospheric pressure | 86~106kPa

Ambient humidity 0~55C

Ambient temperature | 0~90%RH

IP rating IP20

Vibration 0~4.9m/s"2

2.4 Driver selection

2.4.1 E structure 220V Driver selection

Input voltage(V) Output rate current(A) Output max current A

Single / three phase 220 3 9

10
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Single / three phase 220 6

18

Single / three phase 220 12

36

2.4.2 E structure 380v Driver selection

Input voltage(V) Output rate current(A) Output max current A
Three phase 380 7 21

Three phase 380 12 36

Three phase 380 16 40

Three phase 380 20 50

Three phase 380 27 67.5

Three phase 380 19.5 49.0

Three phase 380 27.0 68.0

2.5 Standards Compliance

The VEC Servo has been tested and according to the following standards.

1. CE (EU Safety Standard);

2. IEC/EN61800-5-1:2007 (Safety requirements for electrical, thermal and energy in
Section 5-1 of the variable speed electric driver system), corresponding to the national

standard GB12668.501-2013;

3, IEC / EN61800-3: 2004 + A1l (speed control electric driver system part 3
electromagnetic compatibility standards and its specific test methods), corresponding to

the national standard GB12668.3-2012.

11
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Chapter 3 Wiring

This chapter describes the wiring method of servo drives and the definition of various
signals.

3.1 VEC Servo Driver Overview

U diskl update
parameter

RS232

interfacel connect
to PCI used to
test/monitor/update

parameter

5 led display
5 key

MODE A V<« SET

o CAN&RS485
oy | interface

& I CAN&RS485
Power supply(RST) M e interface
AC220Ve—p ' .

AC380V

External braking
resistor (Pl Rb’) —_—
DC bus(PI N)

Input motor
encoder signal,
Connect to
motor encoder
output

Output to motor UVW = Ki Control signal
input/output

PE(groud)

3.2 Main circuit wiring

This section explains the functions of the main circuit terminals, the wiring examples of
the main circuit, and the precautions for the main circuit wiring.
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3.2.1 Main circuit terminal name and function
Terminal .
name function
symbol
main circuit power
R.S. T . . power supply
input terminal
U. V. W motor terminals connected to the motor U, V, W
braking resistor . .
P. Rb’ . connected to external braking resistor
terminal
P. N DC bus terminal External power saving module or shared DC bus
@ The grounding Connected to the ground and directly connected to the
terminal ground wire of the motor.

Note the following when sharing the DC bus: The 380V driver can only share the DC
bus with the 380V drive, and the 220V driver can only share the DC bus with the 220V drive.

3.2.2 Typical Main Circuit Wiring Example

(1) Three phase 220V driver

A B C
MCCB é) POWEr  power
sgp')\lply supply Surge
— — OFF absorption
_|__| Noise filter | . i
- T v
i T 1MC J1 1MC
1MC = — f:
+24V
J1 CN3
Output at fault E;j é
oV

MCCB: airswitch 1MC: AC contactor J1: Relay
e]0's power supply +24V needs to be supplied externally.

(2) Three phase 380V driver

13
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A B C
MCCB POWET  power
SUOF;\‘I)IY supply Surge
= OFF absorption

Noise filter I .\ I‘E—l |_|:._
6_§I§ l_\_l - l/ 1IMC

LT

1MC == —

+24V

J1

Output at fault

oV
MCCB: airswitch 1MC: AC contactor J1: Relay

o1O's power supply +24V needs to be supplied externally.

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 driver will be damaged.

(2) The U, V, W terminals of the driver and the U, V, and W terminals of the motor should be
connected one by one according to the name. When the error is connected, the motor cannot
operate normally.

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

(4) The driver ground terminal must be grounded to avoid leakage and reduce the
interference of the system, and the diameter of the ground wire should be the same as or
above the power supply line.

(5) When wiring, do not pass the power cable and 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.

(6) Use a twisted pair shielded cable for the signal cable and encoder cable.

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

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

(9) Do not apply power when the terminal block screws are loose or the cable is loose,

14
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otherwise it may cause fire.

(10) Do not turn the power on and off frequently. When repeated continuous ON/OFF power
Is required, control it once or less for 1 minute. Since the capacitor is provided in the power
supply section of the servo driver, a large charging current (charge time of 0.2 seconds)
flows during the ON power supply. If the power is turned ON/OFF frequently, the
performance of the main circuit components inside the servo driver will be degraded and the
service life will be shortened.

3.3 Encoder signal wiring

3.3.1 Pin Assignment of Encoder Connection Port (CN2)

S 15
| 11
3.3.2 Pin Definition of Encoder Connection Port (CN2)
Pin No. Signal Name Pin No. Signal Name
1 A+ A-
3 B+ B-
c Z+ or absolute 6 Z-or absolute
encoder signal + encoder signal -
U+ 8 U-
V+ 10 V-
11 W+ 12 W-
13 +5V 14 ov
15 Reserved case Shield

3.3.3

Encoder wiring precautions

(1) When the encoder type of the servo motor is a non-line-saving incremental
photoelectric encoder, it can be directly connected to the CN2 port as defined.
(2) When the encoder type of the servo motor is a resolver, it is necessary to use the

15
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vector angle resolver card to resolve the angle and then connect to the CN2 port.

(3) The encoder cable needs to use twisted pair shielded cable, and the wiring length is
within 20m. If it exceeds 20m, please increase the wire diameter of the signal wire.

e the angle resolver card is optional. Please consult your Agent for details.

3.4 Input/output signal wiring

In order to communication with the host controller, the VEC servo driver provides
10 digital inputs and 6 digital outputs that can be arbitrarily configured. In addition, XY
pulse input and encoder differential output signals OA+, OA-, OB+, OB-, and analog
input and output signals can be provided.

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

16

1 31

15 e
30

16
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3.4.2 Pin Definition and Function of Input/Output Signal Port (CN3)

Pin num name function Pin num name function
10. 26 +24V +24V external DC24V 21 RST Reset driver
9. 25 COM power supply for DI, DO 12 AGND analog ground
3 DO1 14 All ]
Configurable analog
18 D02 15 Al2 .
input
2 DO3 29 Al3
17 DO4 44 AO1 Configurable analo
Configurable digital g g
28 AO2 output
1 DO5 output
13 SIG+ tension sensor signal
input, tension sensor can
16 DO6 30 SIG-
be powered by 35, 36
24 DIl 37 OA+ Can be selected as the
8 DI2 38 OA- encoder signal crossover
23 DI3 39 OB+ output or the second
. Dla 40 oB encoder input by
) parameter P03.78.
22 DI5 41 0zZ+ Encoder 2 ind
i igi ncoder Z index ouput
5 DIG Cmﬁmqmmed@nm 42 0z- p
input
5 DI7 35 +5V
+5V
20 DI8 36 ov
4 DI9 1 SW-DO DO NPN/PNP Jumper
19 DI10 27 SW-DI DI NPN/PNP Jumper
31 X+ iti d input XY input pull-u
position co_mman inpu 43 XYPH p : p p
32 X- Input signal type resistor
33 Y+ selectable(differential .
. case Shield Groud to the Earth
34 Y- signal or open collector)

3.4.3 Input and output signal type selection

Depending on the type of host controller, the DI and DO signals of the VEC servo

driver are designed to be selected by jumpers.

1) DIx jumper selection
SW-DI (27 pin of CN3) and +24V (26 pin of CN3) are shorted to select NPN, SW-DI
(27 pin of CN3) and COM (25 pin of CN3) are shorted to select PNP.In other words,if
SW-DI connect to +24V,NPN signal is selected, SW-DI connect to COM ,PNP signal is

selected

2) DOx jumper selection
SW-DO (11 pin of CN3) and COM (25 pin of CN3) are shorted to select NPN,
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SW-DO (11 pin of CN3) and +24V (26 pin of CN3) are shorted to select PNP.In other
words, if SW-DO connect to +24V, PNP signal is selected, SW-DO connect to COM, NPN
signal is selected

Remark: The external DC24V power supply is connected to 9 feet (COM) and 10 feet
(+24V).

3.4.4  Pulse Command Input Wiring Example

The wiring method of the Pulse command input (31, 32, 33, and 34 feet) in the CN3
port will be described in detail below. There are two choices of input signal types, namely
differential signal input and open collector input. The details are as follows:

(1) When differential signal is input

Maximum input frequency =500KHz (before multiplier)

i .
Host controlleri CN3 Servo Driver
|

o~ 2200 oo s

—— X+ | 31 E} |7
i. L X- |32 : "KE
1 & . »

Y+ |33 Tl
‘YT 34 jE"K

Please ensure that:
e 3.2V<[ (High level) - (Low level) 1<5.1V
If the above formula is not satisfied, the input pulse of the servo driver is unstable,
and pulse loss or instruction inversion may occur.
(2) When the open collector input
Maximum input frequency = 300KHz

(D The host controller is NPN type (Mitsubishi, Panasonic, Omron and other Japanese
PLC)

a. When using the internal 5V power supply of the drive:

Host controller CN3 Servo Driver
+5v[35 | F
X+ 31 220Q '_____:
Appr.14mA B A .
I\ ikl X= | 52 E—’ K
|
@? oV | 36 E
Q Q

e the wiring of Y+ (33 feet) and Y- (34 feet) is the same as X+ and X-

b. When using an external power supply:
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Host controller Servo Driver
vce CN3

VF=1.4~1.8V

eThe wiring of Y+ (33 feet) and Y- (34 feet) is the same as X+ and X-.
o \VCC=24V,

@The host controller is PNP type (European PLC such as Siemens)
a. When using the internal 5V power supply of the drive:

Host controller Servo Driver

CN3

K)—?— +5v| 35 [
/I\ 220Q

== X+ | 31 .
Appr.14mA v V.
X- | 32 j[:]E_’ K:

0V | 36 |
@q ?@
e The wiring of Y+ (33 feet) and Y- (34 feet) is the same as X+ and X-.

b. Use the external power supply

Host controller Servo Driver
Vce CN3
}‘Lﬁ?— X+ [ 31
X-132
XYPH| 43
{7 VF=1.4~1.8V
@9 OL@

e The wiring of Y+ (33 feet) and Y- (34 feet) is the same as X+ and X-.
o VVCC=24V.,

3.5 Communication signal wiring

3.5.1 Pin assignment and definition of E structure communication port (CN1)
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symbol Terminal appearance Description
The definition of both interfaces is the same.
Pin num definition Description
1 CANH CAN bus high signal
2 CANL CAN bus low signal
3 GND power ground
4 SG+ RS485 signal+
—= 1|5 SG- RS485 signal-
ouT 6 NC unconnect
*® 7 NC unconnect
8 GND power ground
CN1 (1) Whether it is RS485 or CAN bus, it is necessary

to connect the power ground of the controller (PLC)
to the power ground of the servo driver.

(2) When multiple drivers are used in parallel with
the RS485 bus, add a 120Q termination resistor
between the SG+ and SG- terminals to the farthest
drive.

(2) When multiple drivers are used in parallel with
the CAN bus, add a 1209 termination resistor
between the CANH and CANL terminals to the
farthest drive.

Remark: Universal servo uses RS-485 signal communication, CANopen bus type servo uses
CAN signal communication.
Note: When wiring, connect the GND of the host device to the GND terminal of the

servo driver.

sheild

120Q register

485+ 485-

GND

Host control or PLC

Groud to the earth

\ / |/
\v/ |/ W1 E]
SG+ SG- GND SG+ SG- GND

3.5.2 E structure monitoring port pin assignment and definition

Pin symbol

Terminal
appearance

Description
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Pin num define Description
1 1 GND power ground
2 NC unconnect
CNS 3 TXD RS232 transmist
5 4 RXD RS232 Receive
5 F GARST | FPGA reset

Remark: The function of the FPGARST pin is: When the FPGA firmware update fails,
short the pin to GND (5 pin) to update the FPGA firmware again. After the update is
completed, disconnect it from GND (5 pin). The power is turned on again for the driver to
work properly. The connection to the computer is as follows:

”]T[Et ,RS232 of

1 ) SO Y0
4-RXD 3-TXD
3-IXD 2-RXD
GND 5-GND
The RS232 baud rate selection parameters are as follows:
Parameter . Setting Defa
Parameter Description
No Range ult
P08.26 RS232 monitoring port baud rate 0~2 2 RW
0- 9600
1- 38400
2- 115200

3.6 Wiring recommendations and anti-interference measures
3.6.1 Wiring recommendations

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

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

2. Use a thick wire (2mm2 or more) as much as possible for the grounding wire.

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

e [t is recommended that the grounding resistance be 100 or less.

e Use a shielded cable for the motor cable.

3. Do not bend or withstand the cable.

oThe cable diameter of the signal cable is only 0.2mm or 0.3mm. Please use it with care.

21




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

4. To prevent RF interference, use a noise filter.

e when using near a residential building or when you are concerned about radio
frequency interference, install a noise filter on the input side of the power cord.

5. To prevent malfunction caused by noise, the following processing methods can be
used:

e Install the superior device and the noise filter as close as possible to the servo drive.

e Install a surge suppressor on the coil of the relay or AC contactor.

e when wiring, please separate the strong electric line from the weak electric line and
keep the interval of 30cm or more. Do not put it in the same pipe or bundle it together.

e do not share power with welding machines, EDM equipment, etc. Even if there is no
power supply, when there is a high frequency generator nearby, install a noise filter on the
input side of the wire.

6. Use a circuit breaker or fuse to protect the power cord.

eIn order to prevent cross-electric shock accidents in the servo system, be sure to use a
circuit breaker or fuse for wiring. .

3.6.2 Anti-interference measures

1. Servo motor housing is grounded

Be sure to connect the ground terminal "@ " of the servo motor directly to 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 out from the main circuit of the driver through the parasitic
capacitance of the servo motor.

2. When interference occurs on the command input line

When interference occurs on the command input line, connect the OV line of the input
line to the ground, the motor main circuit wiring passes through the metal conduit, and
connect the conduit and the junction box to the ground.

® please ground the above grounding and ground all at one point.

3. Anti-interference wiring example
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Noise filter (Note 3) Servo Driver
— 7 R u
AC P Y
power /./
RS W
Outer boéZSm m2
or more (Note 1)
|---|-0 .
Control unit
o —-+1-0
Abha
3.5mn?
or more
Note3)(Note2) o
| DC or more
3| Filter power
Quter box, 2mm2
J’ /J7 /J70r more (Note 1) ~
o J M
Quter box, 3.5mn?
ormore (Note 1) P

. .
Earthing
Note 1: For the outer box connecting wires used for grounding, use thick wires of
3.5mm2 or more as much as possible (weaved copper wire is recommended).
Note 2: Be sure to use twisted pair shielded wires.
Note 3: Please refer to "Using the Noise Filter" below when using a 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 driver on other devices, please select the noise filter that can make the servo system
comply with the IEC/EN 61800-3 electromagnetic compatibility standard according to the
power of the servo driver, and observe it in use. The following notes:
e Separate the input wiring of the noise filter from the output wiring. Do not put them in
the same sleeve, and do not bundle them together.
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-1 Noise ] @ Noise
—] filter l —] filter ¢
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Noise ~1 Noise —
filter l —> 71 filter S
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e Separate the ground wire of the noise filter from the output wiring. Do not put them in
the same casing, let alone bundle them together.

X O
A
Noise @ Noise
filter filter
Can bg closg
tothemputlme(
>
—— LE
G
’ v
[77 /77
Earthing Earthing

e Connect the ground wire of the noise filter to the grounding plate separately. Do not
connect other ground wires.
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eplease ground the noise filter and other components in the control cabinet when the
noise filters and servo driver are installed in the same control cabinet.
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Chapter 4 LED Display and Keyboard Operation

4.1 Panel composition introduction

MODE A V¥V <4 SET

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

Key name Key function

mode mode switch, return to the previous menu

A (add) increase flashing bit value of the LED digital tube
V¥ (dec) Decrease flashing digit value of the LED digital tube

) Moves the blinking LED tube to the left; checks the high value of data
<« «(shift) . .
longer than 5 bits; Fault reset;execute Fn function
SET read/write parameter values

4.2 Panel operation mode

There are a total of four operating modes, namely status display, parameter reading and
writing, variable monitoring, and functional operation.
Panel operation mode mode introduction

Displays the status of the drive, such as reset (panel display rst), ready
Status display (panel display rdy), run (panel display run), fault (Er.xxx), or monitor a
specific variable in the run (eg speed, busbar) Voltage, etc.)

Parameter reading and i .
. reading and writing all parameters
writing

Variable monitoring monitors a variable or 10 state of a drive

. . Perform specific functions, such as jog test run, parameter reset factory
Function operation

value, driver reset

Each mode is switched by MODE key.
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MODE key
v arameter _ _
Status  opE.| readand [MODEk Function IMODEgl Variable
Power on "l display write Operate monitor

4.3 Status display

In this mode, the status of the drive is displayed. There are a total of the following states.

Status name Status detai | HERE R
The drive is powered on and initialized or reset and restarted 1St
Reset to enter this state
ready Servo is ready to receive operating instructions (888
run Driver is running (C888.
fault Driver report a fault , error code is display on the panel EBr.xxx

In the non-fault state of the status display, the panel can be set to display a specific
variable through P02.05. The default status is shown below.

Control mode Servo operation status:
1: Profile position mode 1:power on
3: Profile velocity mode 2:not ready to connect relay
4: Profile torque mode 3:ready to connect relay
6: homing mode 4: relay conectted
7: Interpolated position mode 5: running
8: Cycle synchronization position 6: quick stop reaction
9: Cycle synchronization velocity 7: fault reaction
a: Cycle synchronization torque 8: fault T
4 |

/

I.

m e e - ’ © o
»
Servo communication status
0: Startup
1: Initialization Is the motor energized
2: Pre-operation Light off: motor not energized
4. Safe-operation Light on: motor energized
8: Operation

4.4 Parameter reading and writing

When you enter the parameter read/write mode for the first time, Pxx.yy is displayed.
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Where xx is the parameter group and yy is the parameter number in the group. The parameters
of the driver are divided into 0~13groups, and each group can accommodate up to 99 16-bit
parameters. The parameters are divided into four types, namely unsigned 16-bit parameters,
signed 16-bit parameters, unsigned 32-bit parameters, and signed 32-bit parameters. Unsigned
16-bit parameters range from 0 to 65535. The range of signed 16-bit parameters ranges from
-32767 to 32767. Unsigned 32-bit parameters range from 0 to 4294967295. The range of
signed 32-bit parameters ranges from -2147483647 to 2147483647.

4.4.1 Display rules for numbers of different lengths

A negative number less than 4 digits and a positive number less than 5 digits can be
displayed intact by 5 digital tubes. For example, -9999 and 12345 are shown below.

-9999/ 12345

Negative numbers of more than 4 digits or positive digits of more than 5 digits are
divided into 2 pages or 3 pages. Switching between pages and pages is achieved by long
pressing the “<« <« (shift) button. The leftmost digital tube of each page identifies the
number of pages displayed at this time. The high crossbar lights up to represent the high
position page, the middle crossbar lights up to represent the median page, and the low
crossbar lights up to represent the low position page.

For example, 1234567 is shown below.

Ine miaaie crossoar
lights up indicate the

median page
==

For example, -1234567 is shown below.

The low crossbar lights up
indicate the low page

U056

I ne miaaie crossopar 1 ne 10w crossoar ngnts

lights up indicate the
r@edian page

- -123

1234567890 is shown below.

1ne mgn crosspar ngnis
up indicate the high

y Page

page

v

I'ne miaaie crossoar lignis
up indicate the median

up indicate the low
| Page

_H56

The low crossbar lights up
indicate the low page

Ic

- 3456

(N
0

-1234567890 is shown be

For example, -1234567
is shown below.

low.

The middle crossbar lights
up indicate the median page up indicate the low page

The low crossbar lights

e

“3uSE

1890

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 read/write mode. At

this time, the keyboard displays P00.00.
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>

>
>

>

For multi-page display data, you can automatically shift to other pages by “ <« «” (shift),

use “A” (increase), “<d <4’ (shift), “V¥” (decrease) 3 keys to change the

parameter number to P00.02;
Press the SET button to read out the value of P00.02 first;

use “A” (increase), “ 4 4” (shift), “V¥” (decrease) 3 keys to set the parameter

value to 4000;
Press the SET button to write the set parameter value to P00.02.

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

4.5 Functional operation

Currently the servo supports the following features.

Function Function
number
Fn000 reset drive
Fn0O1 JOG test run
Fn002 Reset all parameter to default value
Fn003 Update ARM firmware
Fn004 learning motor UVW phase sequence
Fn005 Learn motor pole pairs and encoder parameters
Fn006 Self-learning gain and feedforward coefficient and other loop parameters
Fno07 learning load inertia
Fn008 Update FPGA program
Fn009 Reset all parameter to default value except the POO and PO1 parameter
groups
Fn010 backs up all parameters
Fn011 restores the parameters that have been backed up
Fn012 re-open RS232 communication
Fn013 Self-learning full closed loop polarity and the number of second encoder pulses

of the motor one revolution

45.1 Fn000 RESET DRIVER

The steps are as follows:

>

>

>

Note: In any state, press the “A” (increase) and “V¥” (decrease) buttons simultaneously

Press the MODE button to switch the mode to the function operation mode. At

this time, the first two digits of the digital tube display Fn;

Using " A" (increase), " 4 " (shift), " ¥" (decrease) 3 buttons to set the display

value of the digital tube to Fn0QO;
Press the SET button to reset the driver directly.

for 2 seconds to reset the drive.
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4.5.2 Fn001 JOG Test Function

The steps are as follows:

>

>

>

>

Press the MODE button to switch the mode to the function operation mode. At
this time, the first two digits of the digital tube display Fn;

Using “ A” (increase), “ <« €’ (shift), “ ¥ (decrease) 3 buttons to set the display
value of the digital tube to Fn001,

Press the SET button, the driver is enabled and the digital tube is displayed as
below. The first number indicates that the current speed is given by the value of
10, the maximum Jog speed can be set to 90, and the minimum Jog speed can be

set to -90; D J - El

Press the “A” (increase) button to increase the Jog speed by 10 rpm, press the
“V¥” (decrease) button to reduce the Jog speed by 10 rpm, and press the “ 4 «€”
(shift) button to set the Jog speed to 0;

After the Jog test run is completed, press the MODE button to exit the Jog mode,
and the servo is not enabled.

Note: When the driver is enabled, the JOG Test is invalid.

4.5.3 Fn002-Reset all parameters to default value function

All parameters are reset to their original values, which refer to all application parameters,
motor parameters, and driver parameters reset to an initial value. Note that this function will
also cover the motor parameters and driver parameters. After the recovery, the VECObserve
must match the motor driver parameters for the servo to run.

The steps are as follows:

>

>

>

>
>

Press the MODE button to switch the mode to the function operation mode. At this

time, the first two digits of the digital tube display Fn;

Using "A" (increase), "4 4" (shift), "V" (decrease) 3 buttons to set the display

value of the digital tube to Fn002;

Press SET to display rECY; (Recovery)
Press and hold the “ <« «€” (shift) button;

If the recovery is successful, donE is displayed, and if it fails, Err is displayed.
note:
* When the driver is enabled, this function is invalid.

* \When powering up., if vou press “A”, “V” “4<«4” at the same time, all

parameters can also be reset to the defaults.

*This function is protected by the driver password.

4.5.4 Fn003 Update ARM program

The steps are as follows:
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>

>

>

>
>

Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

Using "A" (increase), "4 " (shift), "V¥" (decrease) 3 buttons to set the display
value of the digital tube to Fn003;

Click SET to display UPd; (Update)

Press and hold the “ <« «€” (shift) button to reset the drive;

The ARM firmware can be updated via RS232

4.5.5 Fn004 Learning motor UVW winding P00.70

When using a motor other than the company, you need to learn the motor winding.
The steps are as follows:

>

>

>
>

Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

Using "A" (increase), "4 " (shift), "V¥" (decrease) 3 buttons to set the display
value of the digital tube to Fn004;

Click SET to display SELO; (Self-Learn0)

Press the “< <€ (Shift) button to start self-learning, and automatically disable or
report the fault after the self-learning is completed.

Note: This feature does not work when the driver is enabled.

4.5.6 Fn0O5 Learning Encoder Related Parameters

When using another company’s motor, you need to learn the encoder parameters.

Before self-learning, set the self-learning maximum current limit P02.36 (this value is
generally set to 50% of the motor rated current / driver rated current ratio), motor maximum
speed P00.03, motor rated speed P00.02, motor Rated current P00.01, driver rated current

P01.03.

The steps are as follows:
» Press the MODE button to switch the mode to the function operation mode. At this

time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "< " (shift), "V" (decrease) 3 buttons to set the display

value of the digital tube to Fn0O05;

» Click SET to display SEL1; (Self-Learnl)
» Press “ < 4” (Shift) to start self-learning. After self-learning is completed, it will

automatically disable or report faults. The learned parameters are as follows:
P00.05 Motor pole pair, P00.71 Z point offset, P00.11 motor encoder resolution,
P00.72 encoder AB phase sequence.

If during the learning process, the overcurrent Er.100 is reported, the parameters P02.36
(self-learning maximum current limit), PO7.01 (current loop proportional gain), and P07.02
(current loop integral gain) can be appropriately reduced.

Note: This feature does not work when the driver is enabled.
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4.5.7 Fn006 Single Parameter Gain Adjustment

Single-parameter gain adjustment refers to the purpose of adjusting servo stiffness by
adjusting one parameter. Before the single parameter gain adjustment, the servo load inertia
ratio P0O7.29 must be accurately obtained. Refer to Fn007 for the method of obtaining the load
inertia ratio.

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this

time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "4 «" (shift), "V" (decrease) 3 buttons to set the display
value of the digital tube to Fn0Q6;

» Click SET to display the value of the stiffness level P07.28;

» Press the “ <« «€” (Shift) button and the motor starts to reverse.

» Gradually increase or decrease the value of the stiffness level by pressing “A” or
“V¥” until the servo stiffness meets the actual application. Under normal
circumstances, the rigidity level can be gradually increased until the motor has
abnormal noise, and then decrease 1-2 of the rigidity level.

Note: This feature does not work when the driver is enabled.

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, the servo can achieve the best performance. Before learning the load
inertia, please set the acceleration/deceleration time P07.33 (generally set to 300-2000, the
larger the inertia ratio, the larger the value). The servo can automatically learn the load inertia
through Fn007. During the learning of the load inertia, the motor will rotate forward for 3
rounds and then reverse for 3 rounds. The acceleration/deceleration time is P07.33. If the load
can only move in one direction, then you need to set P02.03 to prohibit forward or reverse.
The learned load inertia will be placed in P07.29.

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this

time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "4 4" (shift), "V¥" (decrease) 3 buttons to set the display

value of the digital tube to Fn007;

» Click SET to display SEL3; (Self-Learn 3)

> Press “ <« «€” (Shift) to start self-learning and automatically disable after self-learning.

If it does not learn successfully, it will report a failure.

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 (speed loop integral gain) can be appropriately reduced.

If the load inertia is too large, low-frequency oscillation may occur during self-learning.
In this case, you need to manually increase P07.03, reduce P07.04, and then learn again.

Note:
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1. This function does not work when the driver is enabled.

2. When the load inertia_is large, self-learning may cause low-frequency oscillation.
You need to manually increase P07.03, reduce P07.04, and then learn again.

3. When the load _inertia _is small, reduce the inertia _self-learning
acceleration/deceleration time P07.33.

4. When the machine shakes, reduce the position loop gain P07.05

4.5.9 Fn008 Update FPGA Program Reset Function

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "4 " (shift), "V" (decrease) 3 buttons to set the display
value of the digital tube to Fn008;

» Click SET to display FUPD; (FPGA Update)

» Press and hold the “ <« «€” (shift) button to reset the drive;

» The FPGA firmware can now be updated via the VEC FPGA Firmware Update Tool.

4.5.10 Fn0OQ9 restores all parameters to default except POO and P01 parameter groups

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "4 " (shift), "V¥" (decrease) 3 buttons to set the display
value of the digital tube to Fn009;

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

» Press and hold the “ <« €” (shift) button;

» If the recovery is successful, donE is displayed, and if it fails, Err is displayed.

4.5.11 Fn010 Backup All Parameters

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "4 4" (shift), "V¥" (decrease) 3 buttons to set the display
value of the digital tube to Fn010;

» Click SET to display bcuP; (backup Parameter)

» Press and hold the “ <« «€” (shift) button;

» If the backup is successful, donE is displayed, and if it fails, Err is displayed.

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

memory.

33



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

4.5.12 Fn011 Restores Parameters That Have Been Backed Up

The steps are as follows:

» Press the MODE button to switch the mode to the function operation mode. At this
time, the first two digits of the digital tube display Fn;

» Using "A" (increase), "< d" (shift), "V¥" (decrease) 3 buttons to set the display
value of the digital tube to Fn011;

» Click SET to display rESto. (restore)

» Press and hold the “ < <«€” (shift) button,;

» If the restore is successful, donE is displayed, and if it fails, Err is displayed.

45.13 Fn012 restarts 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 steps are as follows:
» Press the MODE button to switch the mode to the function operation mode. At this time, the first
two digits of the digital tube display Fn;
» Use"A" (increase), " 4 4" (shift), " ¥" (decrease) 3 buttons to set the display value of the digital
tube to Fn012;
» Click SET to display SEnd;
» Press the " <€ «" (Shift) button;

4.5.14 Self-learning feedback polarity and the number of second encoder pulses
corresponding to one revolution of the motor in full-closed mode

In the full-closed mode, the feedback polarity P03.33 and P03.34 need to be set, and the appropriate
value can be automatically calculated by this function operation. When performing this function operation,
please make sure that the second encoder measuring wheel is in close contact with the material to ensure
that no slippage occurs between the measuring wheel and the material.

The steps are as follows:
> Press the MODE button to switch the mode to the function operation mode. At this time, the first
two digits of the digital tube display Fn;
» Combine "A" (increase), "€ " (shift), " V" (decrease) 3 buttons to set the display value of the
digital tube to Fn013;
» Click SET to display LFCP. (Learn Full_Close Parameter);
» Press the “ <« 4” (shift) button; The electric machine made a forward rotation of 3 turns at a

speed of 10 rpm.
4.6 Variable Monitoring

Press the MODE button several times to switch the mode to the variable monitoring
mode. In this mode, the first two digits of the digital tube display Un. Use “A" (increase),
"4 " (shift), "¥" (decrease) three buttons to set the display value of the digital tube to the
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number to be monitored (such as Un007 to monitor the DIDO status). Press SET to display
the variables that need to be monitored.

Currently, the driver can monitor 14 variables, and the values corresponding to the
monitor numbers are shown in the following table.

Number corresponding value

Un000 motor speed In rpm

Un001 DC Bus \Voltage V

Un002 temperature <C

Un003 Current RMS A

Un004 Postion command pulse count value

Un005 Motor encoder pulse count value

Un006 Second encoder pulse count value

Un007 DIDO status

Un008 All voltage value

Un009 Al2 voltage value

Un010 Al3 voltage value

Un011 Output motor instantaneous current percentage
Un012 Output motor instantaneous power percentage
Un013 Output rated current of the drive

Un014 motor load rate

It should be noted that for DIDO status monitoring. The actual level of DI(high
level-bright, low level-off),active state of DI (active-bright, inactive-off), active state of DO
(active-bright, inactive-off) can be monitored simultaneously on five digital tubes,. The
meaning of each segment of the digital tube is as follows.

=N
P

DO

Actual level of DI

Uf_._l I
FEF1

Active state of DI

Hf

- F1F

D|2

As shown in the above figure, the first digital tube displays the active state of DO1~DO6,
and the active state of each DO corresponds to the bright/off of the corresponding digital tube.
The upper 3 segments of the last 4 digits correspond to the actual levels of DI1~DI10,
respectively. The high level is on and the low level is off. The lower 3 segments of the last 4
digits of the digital tube correspond to the active states of DI1~DI10, respectively, active is

bright, inactive is off.
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Chapter 5 Introduction to CANopen Protocol

5.1 Introduction to CAN Physical Layer

The CAN physical layer uses the potential difference of the two signals CAN_H and
CAN_L to distinguish between logic 0 and logic 1 of the digital signal. When the input
differential voltage of CAN-H and CAN-L is 2V (minimum not less than 0.9V), it is regarded
as a dominant potential and represents logic 0. When the input differential voltage of CAN-H
and CAN-L is OV (maximum not greater than 0.5V), it is considered as a recessive potential
and represents logic 1. The priority of the dominant potential transmission is greater than the
recessive potential, that is, the priority of logic 0 is greater than logic 1. In other words, when
two nodes send logic 0 and logic 1 to the bus at the same time, logic O is actually transmitted
on the bus.

The standard CAN data frame is shown in the figure below.

Bitlen: 1 11 1 1 1 4 0-64 15 111 7 3
S CAN Rl (r: A é
(0] D T(D]|e]len DATA CRC c C K EOF | Fs
F RIE]|Ss s K s

The standard CAN remote frame is shown in the figure below.

Bitlen: 1 11 1 1 1 4 15 111 7 3
c A
s RII1|r A
oCIADNTDe len|] CRC ECEEOF Fs
F RIE|s <K

Among them, SOF is the start of frame. CANID is the identification code of the frame.
The smaller the value, the higher the priority of sending. RTR is the remote frame identifier.
IDE is an extension frame identifier. res is a reserved bit. len is the number of data bits. DATA
is data, up to 8 bytes. CRC is a CRC check code. crcs is the CRC separator. ACK is the
response bit of other devices. ACKs are response separator bits. EOF is the end of frame. Fs is
the frame separator. Therefore, the bit length of the standard data frame is "47+data byte bits".
The bit length of the standard remote frame is 47.

What needs to be focused on is CANID, data, and RTR.

5.2 Object dictionary

The object dictionary is the most important part of the device specification. It is an
ordered collection of a set of parameters and variables, including all parameters of device
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description and device network status. A set of objects that can be accessed in an orderly and
predefined way through the network. The CANopen protocol uses an object dictionary with
16-bit index and 8-bit sub-index. The structure of the object dictionary is shown in the
following table.

index Object description

0x0000 Reserve

0x0001~0x009F Various data types (standard data types, such as Boolean, Integer16)
0x00A0~0x0FFF Reserve

0x1000~0x1FFF Objects specified in the CiA301 communication sub-protocol
0x2000~0x5ffff Object specified by the equipment manufacturer

0x6000~0x9ffff Objects specified in the CiA402 communication sub-protocol

The mapping relationship between the function code of the VEC servo drive and the
object dictionary is as follows::
Object dictionary index = 0x2000 + Function code parameter group number
Object dictionary sub-index = Hexadecimal offset in function code group

For example, the function code P02.10 corresponds to the object of the object dictionary
as 0x2002-0A. The object of the object dictionary corresponding to the function code P10.11
is 0x200A-0B.

There are three types of objects in the object dictionary. The first is variable type objects.
Variable type objects contain a variable without sub-index. Variable types include unsigned
8-bit, signed 8-bit, unsigned 16-bit, and signed 16-bit, unsigned 32-bit, signed 32-bit. The
second type is an array type object. The array type object contains an array. All numbers in the
array have the same data type, which can be an unsigned 16-bit array or a signed 32-bit array,
etc. An array object contains multiple sub-indexes, where the first sub-index is the size of the
array. For example, an array-type object with an array length of 2, the value of the first
sub-index is fixed at 2, followed by two sub-indexes, which store the two values in the array
respectively. The third type is a structured object. The structured object contains a structure,
and the data types in the structure are inconsistent. The structure object contains multiple
sub-indexes, where the first sub-index is the number of variables in the structure. The
following sub-indexes respectively store all the variables in the structure.

5.3 Introduction to CiA301 Protocol

CiA301 protocol includes network management sub-protocol (NMT), service data
sub-protocol (SDO), process data sub-protocol (PDO), synchronization sub-protocol (SYNC),
error handling sub-protocol (EMCY). Each sub-protocol has a corresponding communication
object to achieve.

CiA301 protocol includes network management sub-protocol (NMT), service data
sub-protocol (SDO), process data sub-protocol (PDO), synchronization sub-protocol (SYNC),
error handling sub-protocol (EMCY). Each sub- protocol has a corresponding communication
object to achieve.

Service data object (SDO) includes receiving SDO (R-SDO) and sending SDO
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(T-SDO). SDO uses indexes and sub-indexes. SDO enables clients to access items in the
device object dictionary. SDO is realized by the CMS object in the multi-domain in the CAL,
allowing data of any length to be transmitted, and when the data exceeds 4 bytes, it is split
into several messages. The SDO protocol confirms the service type and generates a response
for each message. SDO request and response messages always contain 8 bytes. SDO is based
on the client-server model, that is, the client sends a data access request to the server, and the
server responds to the request. Generally speaking, the master station acts as a client and the
server acts as a server. The master station reads data from the servo is called SDO upload,
and the master station writes data to the servo is called SDO download.

Process data object (PDO), PDO includes receiving PDO (RPDO) and sending PDO
(TPDO). PDO is used to transmit real-time data, and the data is transmitted from one creator
to one or more receivers. Data transfer is limited to 1 to 8 bytes. Each CANopen device
contains 8 default PDO channels, 4 sending PDO channels and 4 receiving PDO channels.
PDO includes synchronous and asynchronous transmission modes, which are determined by
the corresponding communication parameters of the PDO. The content of the PDO message
is predefined and determined by the mapping parameters corresponding to the PDO. PDO
transmission is based on the producer-consumer model, that is to say, the device configured
with TPDO produces data and continuously sends data to the bus, and the device configured
as RPDO acts as a consumer to receive the data it needs from the bus.

The synchronization object is a message periodically broadcasted by the CANopen
master to the CAN bus to realize the basic network clock signal. Each device can decide
whether to use this event to synchronize communication with other network devices
according to its own configuration.

Each communication object can be distinguished by CANID. CANID contains 11 bits,
the first 4 bits are function control bits, and the last 7 bits are node ID (NODE-ID).

10({9 8| 7|6 |54 |32 |1]O0

function code Node ID

All CANIDs and their corresponding communication objects are shown in the following
table.
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Communication object Function code Node address COB-ID Corresponding object index
Network management 0000b 0 Oh -
Synchronization object 0001b 0 80h 1005h, 1006h

Urgent Message Object | 0001b 1~127 80h + Node ID 1014h
TPDO1 0011b 1~127 180h + Node ID 1800h
RPDO1 0100b 1~127 200h + Node ID 1400h
TPDO2 0101b 1~127 280h + Node ID 1801h
RPDO2 0110b 1~127 300h + Node ID 1401h
TPDO3 0111b 1~127 380h + Node ID 1802h
RPDO3 1000b 1~127 400h + Node ID 1402h
TPDO4 1001b 1~127 480h + Node ID 1803h
RPDO4 1010b 1~127 500h + Node ID 1403h
T_SDO 1011b 1~127 580h + Node ID 1200h
R_SDO 1100b 1~127 600h + Node ID 1200h
Natwork management:: |:5j0k 1~127 700h + Node ID 1016h, 1017h

5.4 NMT sub-protocol

5.4.1 Node Control Protocol

NMT objects include node control objects, error control objects, and bootup objects. The
node control object is used to control the start, stop, reset, etc. of the node. The error control
object is used to monitor the status of the node. The Bootup object is a startup frame that must
be sent to the bus when the CANopen device starts.

The node control protocol of NMT is based on a master-slave model, that is, the master
station sends a node state switching instruction to the slave station, and the slave station
performs state switching after receiving the instruction. The status switch of the slave must be
operated in accordance with the following status diagram.

It can be seen from the figure that when the slave starts, it first enters the initialization
state. After the initialization is completed, it enters the pre-operation state. At this time, the
NMT master station sends an SDO command to configure the slave station. After the
configuration is completed, the master station sends a start remote node command to the slave
station, and the slave station enters the operating state and starts PDO transmission.

The CANopen data frame format for network management is as follows.

CANID RTR DATA
Byte 0 Byte 1
0x000 0 NMT control code NodelD
The corresponding relationship of NMT control codes is as follows.
NMT control code Corresponding state switching ] illustrate
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0x01 (3) (6) Start remote node
command

0x02 (5) (8) Stop remote node
command

0x80 (2) (4) (7) Enter pre-operational
state command

0x81 (9) (100 1D Reset node instruction
Reset icati

0x82 (12) (13) (14) eset communication
command

After the device is powered on, it will automatically enter the initialization state,
including initialization node, reset node and reset communication. Initialization loads the
parameters of each module of the node, and the reset node restores the object dictionary
manufacturer definition area and sub-protocol area to the last saved value, and reset
communication restores the communication parameters in the object dictionary to the last
saved value. Then the device sends Boot-up and automatically enters the pre-operation state,
which is the main configuration node state. After completing the configuration, the node
needs the NMT host to send an NMT message to enter the operating state. The operating state
is the state when CANopen is working normally, and each module should work normally.
When the NMT host sends a stop node message, the device enters the stop state. When in the
stop state, only the NMT module of CANopen communication works normally. The
CANopen services supported in various NMT states are shown in the following table.

service Pre-operational state Operating status Stopped state
PDO not support support not support
SDO support support not support
SYNC support support not support
EMCY support support not support
NMT support support support
Error control support support support

5.4.2 NMT error control

NMT error control is mainly used to detect whether the device in the network is online
and the state of the device, including node life protection and heartbeat. Note that life
protection _and heartbeat are not allowed at the same time. The time of node life
protection and heartbeat should not be set too short, so as not to increase the network
load!

5.4.2.1 Node life protection

The node life protection is that the NMT master periodically queries the status of the
NMT slaves by sending remote frames; the node life protection follows the master-slave
model, that is, the master sends the query status command to the slaves, and the slaves must
do so within the specified time. A response is made, otherwise it is considered that the slave
device is disconnected. What the slave machine returns is a data frame with status
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identification. Objects related to node life protection include protection time 100Ch and life
factor 100Dh. The value of 100Ch is the node protection remote frame interval under normal
conditions, and the unit is ms. The product of 100Ch and 100Dh determines the latest time for
the host to query. Under normal circumstances, node protection is achievable. When the nodes
100Ch and 100Dh are both non-zero, and a node protection request frame is received, the life
protection is activated.

The NMT master node sends remote frames as shown in the following table.

CANID RTR
0x700+NodelD 1
The data frame returned by NMT from the node is shown in the figure below.
CANID RTR Data byte 0
0x700+NodelD 0 state

The status is defined as follows.
Bit7: Alternately setto 1 and set to O
Bit6-Bit0: 4-stop state; 5-operation state; 127-pre-operation state

5.4.2.2 Heartbeat

The heartbeat model uses the producer-consumer model. That is to say, the producer
continuously sends heartbeat frames to the bus, and the consumer continuously monitors the
received heartbeat. If the heartbeat packet of a certain producer cannot be monitored, the
producer is considered to be offline. CANopen device can send heartbeat messages according
to the period set by the producer's heartbeat interval object 1017h, the unit is ms. The network
always has a node with a consumer heartbeat function, and monitors the producer according
to the consumer time set by the object 1016h. Once the producer heartbeat of the
corresponding node is not received within the consumer heartbeat time range, the node is
considered to be faulty. After configuring the producer's heartbeat interval of 1017h, the
node’s heartbeat function is activated and heartbeat messages are generated. After configuring
the effective sub-index of the consumer's heartbeat 1016h, it will start monitoring after
receiving a heartbeat frame from the corresponding node.

The heartbeat frame format is as shown below.

CANID RTR Data byte 0
0x700+NodelD 0 state

5.5 SDO sub-protocol

Service data object (SDO) includes receiving SDO (R-SDO) and sending SDO (T-SDO).
SDO enables clients to access items in the device object dictionary through the use of indexes
and sub-indexes. The SDO protocol confirms the service type and generates a response for
each message. SDO request and response messages always contain 8 bytes. SDO is based on
the client-server model, that is, the client sends a data access request to the server, and the
server responds to the request. Generally speaking, the master station acts as a client and the
server acts as a server. The data read by the master station to the servo is called SDO upload,
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and the data written by the master station to the servo is called SDO download.
5.5.1 SDO transmission process

An SDO transmission process consists of two parts. First, the SDO client sends an SDO
request frame to the SDO server. The request frame contains the NodelD that needs to be read
and written, the read and write parameters, the index and the sub-index. The server receives
the SDO request, it performs the corresponding operation, and then responds to the client.

SDO request

Client (Master
Station) Server (slave)

SDO response

| SPOresponse

SDO transmission includes accelerated transmission and segmented transmission. When
the data bytes read and written are less than or equal to 4 bytes, the accelerated transmission is
adopted. When the data bytes read and written are greater than 4 bytes, segmented
transmission is used. In general, SDO is used to accelerate transmission.

5.5.2 SDO accelerated transmission data frame format

SDO accelerated transmission is divided into 4 frame types. They are SDO request to
speed up writing, SDO response to speed up writing, SDO request to speed up reading, SDO
response to speed up reading.

5.5.2.1 SDO request accelerated write

SDO request accelerated writing is divided into 4 types: writing 1 byte, writing 2 bytes,
writing 3 bytes, and writing 4 bytes. Their data format is as follows.

CANID DATAO | DATA1-DATA3 | DATA4 | DATAS | DATAG6 | DATA7

Write 4 0x600+Nodeid | 0x23 Inde_x and data data data data
bytes sub-index

LI 0x600+Nodeid | 0x27 Inde_x and data data data 0
bytes sub-index

w2 0x600+Nodeid | 0x2B Inde_x and data data 0 0
bytes sub-index

Write 1 0x600+Nodeid | O0x2F Inde_x and data 0 0 0
bytes sub-index

5.5.2.2 SDO response speed up write
SDO response speed writing is divided into two types, one is that the writing is
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successful, and it returns to normal. One is that the write fails and an exception is returned.

CANID DATAO | DATA1-DATA3 | DATA4 | DATA5 | DATA6 | DATA7
WHIting Is | - ca0+Nodeid | 0x60 Index and 0 0 0 0
normal sub-index
ert_e 0x580+Nodeid | 0x80 Inde_x and Termination code
exception sub-index

5.5.2.3 SDO request accelerated reading

The frame format of SDO request accelerated reading is as follows.

CANID DATAO | DATA1-DATA3 | DATA4 | DATAS | DATAG6 | DATA7
0x600+Nodeid | 0x40 Index and 0 0 0 0
sub-index
5.5.2.4 SDO Wi BZ in K i
The frame format of SDO request accelerated reading is as follows.
CANID DATAQO | DATA1-DATA3 | DATA4 | DATAS | DATA6 | DATATY
Respond to 4 bytes | 0x580+Nodeid | 0x43 Index and Date Date Date Date
of data sub-index
Respond to 3 bytes | 0x580+Nodeid | 0x47 Index and Date Date Date 0
of data sub-index
Respond to 2 bytes | 0x580+Nodeid | 0x4B Index and Date Date 0 0
of data sub-index
Respond to 1 bytes | 0x580+Nodeid | Ox4F Index and Date 0 0 0
of data sub-index
Read abnormal 0x580+Nodeid | 0x80 Index and Termination code
sub-index

5.5.3 SDO frame format example

For example, using the SDO message, the value Ox3FE will be written to the object
whose index is 0x1801 and the sub-index is 3 in the object dictionary with node number 2.
The content of the communication frame is as follows.

Master (client) to slave (server)

CANID

Data byte

0

1

2 3

6-7

602

2B

01

18 03

FE

03

From station (server) to master station (client)

582 |

60

01

18 | 03

K

0

K

For another example, use the SDO message to read out the object whose index is 0x1801
and the sub-index is 3 in the object dictionary with node number 2. The content of the
communication frame is as follows.
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Master (client) to slave (server)

CANID Data byte
0 1 2 3 4 5 6-7
602 40 01 18 03 - -

From station (server) to master station (client)

582 4B 01 18 03 FE 03

5.6 PDO sub-protocol

5.6.1 PDO transmission process

Process data object (PDO), PDO includes receiving PDO (RPDO) and sending PDO
(TPDO). PDO is used to transmit real-time data, and the data is transmitted from one
producer to one or more consumers. Data transfer is limited to 1 to 8 bytes. Each CANopen
device contains 8 default PDO channels, 4 TPDO channels and 4 RPDO channels. PDO
includes synchronous and asynchronous transmission modes, which are determined by the
corresponding communication parameters of the PDO. The content of the PDO message is
predefined and determined by the mapping parameters corresponding to the PDO. PDO
transmission is based on the producer-consumer model, that is to say, the device configured
with TPDO produces data and continuously sends data to the bus, and the device configured
as RPDO acts as a consumer to receive the data it needs from the bus.

PDO consumer PDO consumer PDO producer
RPDO RPDO TPDO

A A

5.6.2 PDO related parameters

Each PDO has corresponding communication parameters and mapping parameters. The
communication parameters define the transmission mode of the PDO, whether it is enabled,
and the transmission interval time. The mapping parameter defines what data the data byte of
the PDO contains, and the bit length of each data.

The VEC bus type servo has 4 RPDOs and 4 TPDOs. Each PDO and its corresponding
communication parameters and mapping parameters are shown in the following table.

Object where the .
name CANID communication The .ObJeCt of the
mapping parameter
parameters are located
RPDO1 200h + Node_ID 1400h 1600h
RPDO2 300h + Node_ID 1401h 1601h
RPDO3 400h + Node_ID 1402h 1602h
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RPDO4 500h + Node_ID 1403h 1603h
TPDO1 180h + Node_ID 1800h 1A00h
TPDO2 280h + Node_ID 1801h 1A01h
TPDO3 380h + Node_ID 1802h 1A02h
TPDO4 480h + Node_ID 1803h 1A03h

The definition of communication parameters 1400h~1403h is as follows.
Sub-index meaning
Subindex=0 The number of sub-indexes is at least 2. If the suppression time is
supported, its value is 3. If the event timer is supported, its value is 5.
Subindex=1
31 30~29 28 27~11 10~0
Forbidden Reserve 0 0 CANID
bit
Forbidden bit: when set to 1, the use of this RPDO is prohibited,;
CANID: CANID of the RPDO;
When the index is 1400h, CANID=200h+Nodeid;
When the index is 1401h CANID=300h+Nodeid;
When the index is 1402h CANID=400h+Nodeid;
When the index is 1403h CANID=500h+Nodeid;
Subindex=2 | Defines the receiving nature of RPDO.
value describe
00 Synchronous
reception
FO Synchronous
reception
FD Reserve
Subindex=3 Defines the inhibition time of RPDO
Subindex=4 Reserve
Subindex=5 Event timer
The definition of communication parameters 1800h~1803h is as follows.
Sub-index meaning
Subindex=0 The number of sub-indexes is at least 2. If the suppression time is
supported, its value is 3. If the event timer is supported, its value is 5.
Subindex=1
31 30~29 28 27~11 10~0
Forbidden Reserve 0 0 CANID
bit
Prohibited bit: when set to 1, the use of this TPDO is prohibited;
CANID: CANID of the TPDO;
When the index is 1800h, CANID=180h+Nodeid;
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When the index is 1801h, CANID=280h+Nodeid;
When the index is 1802h, CANID=380h+Nodeid;
When the index is 1803h, CANID=480h+Nodeid;

Subindex=2

Defines the transmission nature of TPDO.

value

describe

00

Synchronize

01

Synchronization, send every 1 SYNC

02

Synchronization, sent every 2 SYNC

N

Synchronization, sending every N SYNC

FD

Reserve

Subindex=3

Defines the suppression time of TPDO

Subindex=4

Reserve

Subindex=5

Event timer

The mapping parameters 1600h~1603h, 1ZA00h~1A03h are defined as follows.

Sub-index meaning
Subindex=0 The total _numbe.r of PDO
mapping variables
Subindex=1 The mapped v_alue of the first
variable
Subindex=2 The mapped va!ue of the second
variable
Subindex=3 The mapped vglue of the third
variable
Subindex=n The mapped \_/alue of the nth
variable
"The mapping value of the nth variable" is a 32 variable, which is composed as follows.
31~16 15~8 7-0
Index of the mapped variable Sub-index of the mapped Bit length of the
variable mapped variable

(1) It should be noted that when modifying the mapping value of PDO, the following

sequence must be fo.

(2) llowed. First set the prohibition bit of the corresponding communication parameter to

1.

(3) Set other communication parameters.
(4) Then set the subindex of the mapping parameter to 0.
(5) Fill in the mapping parameters.

(6) Write the subindex of the mapping parameter into the total number of mapping

variables.
(7) Finally, set the prohibition bit of the communication parameter to 0.
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5.6.3 TPDO frame format

CANID RTR DATA
CANID set in communication
0 data
parameters
5.6.4 RPDO frame format
CANID RTR DATA
CANID of the TPDO that 0 data
needs to be received

5.6.5 PDO configuration example

Suppose one master station wants to control the speed of three slave stations. 1 master
station needs to send control word (6040h-00) and speed command (60FFh-00) to 3 slave
stations in real time, and 3 slave stations need to return their respective status words
(6041h-00), including control word and speed command , The status word is 16 bits.

Suppose the NodelD of the master station is 127, and the NodelDs of the other three
slave stations are 1, 2, and 3. First configure the sending TPDO and RPDO of the 3 slave
stations, and configure the TPDO and RPDO of the master station. The configuration results
are as follows. It should be noted that the CANID of TPDO and RPDO is for the slave station,
and the CANID of TPDO and RPDO of the master station are opposite. And the CANID of
the RPDO to be received must be the same as the CANID of the TPDO to be sent.

NodeIlD=127

TPDO1: CANID=201h
Map variable value: 60400010hA160FF0010h
TPDO2: CANID=202h

Map variable value: 60400010h F160FF0010h
TPDO3: CANID=203h

Map variable value: 6040001 0hF160FF0010h

RPDO1: CANID=181h
Map variable value: 60410010h

RPDO2: CANID=182h
Map variable value: 60410010h

RPDO3: CANID=183h
Map variable value: 60410010h

NodeID=3

TPDOI1: CANID=183h
Map variable value: 60410010

NodelD=2

TPDOIl: CANID=182h
Map variable value: 60410010

NodelID=1

TPDOI1: CANID=181h
Map variable value: 60410010

RPDO1: CANID=203h
Mapping variable: 60400010h#160FF0010h

RPDO1: CANID=202h
Mapping variable:60400010h#160FF0010h

RPDO1: CANID=201h
Mapping variable:60400010h#160FF0010h

5.7 Synchronous SYNC sub-protocol

Synchronization (SYNC) is a special mechanism that controls the coordination and
synchronization between the sending and receiving of multiple nodes, and is mainly used for
the synchronous transmission of PDO.

When using the synchronization protocol, the master station needs to configure the slave
station as follows.
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Write 0x80 in 1005h to prohibit the synchronization protocol.
Write the synchronization period in 1006h, the unit is 1us.
Write 0x40000080 in 1005h to start synchronization.

When the synchronization is started, the format of the synchronization frame is as

follows.
CANID RTR
80h 0

5.8 Objects related to the CiA301 protocol

5.8.1 Object 1000h: Device type
index 1000h
name Equipment type
Object type e
type of data Unsigned 32-bit
PDO mapping Mappable
Read and write attributes Read and write
Defaults 0

Setting range

-2147483647~2147483647

A detailed description

Equipment type

5.8.2 Object 1001h: Error register

index 1001h
name Error register
Obiject type variable
type of data Unsigned 8-bit
PDO mapping Mappable
Read and write attributes Read and write
Defaults 0
Setting range 0~255

A detailed description

Error register

5.8.3 Object 1005h: COB-ID synchronization message

index 1005h

name COB-ID synchronization message
Object type variable

type of data Unsigned 32-bit

PDO mapping Mappable
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Read and write attributes

Read and write

Defaults

80h

Setting range

0~4294967295

A detailed description

COB-ID synchronization message

5.8.4 Object 1006h: Communication cycle

index 1006h

name Communication cycle
Object type variable

type of data Unsigned 32-bit
PDO mapping Mappable

Read and write attributes Read and write
Defaults 00

Setting range

0~4294967295

A detailed description

The object defines the SYNC interval. Unit us. If
set to 0, SYNC is disabled. When the value is
not 0 and the overflow value of the
synchronization counter is greater than 0, the
first SYNC message is started when the counter
value is reset to 1. SYNC will start within one
communication cycle after the value is updated.

5.8.5 Object 1008h: Manufacturer's device name

index 1008h

name Manufacturer's device name
Object type Character array

type of data character

PDO mapping Not mappable

Read and write attributes Read only
Defaults “VECServo”
Setting range

A detailed description Manufacturer's device name

5.8.6 Object 1009h: Manufacturer's hardware version

index 1009h

name Manufacturer's hardware version
Object type Character array

type of data character

PDO mapping Not mappable
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Read and write attributes

Read only

Defaults

“1.1.17

Setting range

A detailed description

Manufacturer's hardware version

5.8.7 Object 100Ah: Manufacturer's software version

index 100Ah

name Manufacturer's software version
Object type Character array

type of data character

PDO mapping Not mappable

Read and write attributes Read only

Defaults “1.1.17

Setting range

A detailed description Manufacturer's software version

5.8.8 Subject 100Ch: Guardianship Period

index 100Ch

name Guardianship cycle
Obiject type variable

type of data Unsigned 16-bit
PDO mapping Not mappable
Read and write attributes Read and write
Defaults 0

Setting range 0~65535

A detailed description

Index objects 100Ch and 100Dh are life cycle
factors, and the former is configured with a
guard period. The product gives the life cycle of
the survival guardianship protocol. The unit is
ms. When the value is 0000h, survival
monitoring is disabled.

5.8.9 Object 100Dh: life cycle factor

The product of the life cycle factor and the monitoring period gives the survival week of

the survival monitoring co-device

index 100Dh
name Life cycle factor
Object type variable
type of data Unsigned 8-bit
PDO mapping Not mappable
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Read and write attributes Read and write

Defaults 0

Setting range 0~255

A detailed description The index objects 100Ch and 100Dh are life

cycle factors, and the former is configured with a
monitoring cycle. The product gives the life
cycle of the survival guardianship protocol. The
unit is ms. When the value is 0000h, survival
monitoring is disabled. The value of 00h should
disable survival monitoring.

5.8.10 Object 1014h: EMCY COB-ID

index 1014h

name CANID of emergency frame
Object type variable

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write attributes Read and write

Defaults 80h

Setting range 0~4294967295

A detailed description COB-ID synchronization message

5.8.11 Object 1017h: Producer's heartbeat cycle

index 1017h

name Producer heartbeat cycle

Object type variable

type of data Unsigned 16-bit

PDO mapping Not mappable

Read and write attributes Read and write

Defaults 0

Setting range 0~65535

A detailed description The object configures the heartbeat period. The
unit is ms. Setting 0 will disable the producer
heartbeat.

5.8.12 Object 1200h: SDO server parameters

index 1200h
name SDO server parameters
Object type Array object
type of data Unsigned 32-bit
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PDO mapping Not mappable

Read and write attributes Read only
Index_subindex 1200h_00

name Number of valid sub-indexes at 1200h
type of data Unsigned 32-bit

PDO mapping Not mappable

Read and write attributes Read only
Defaults 2
Index_subindex 1200h_01

name CANID of SDO frame from client to server
type of data Unsigned 32-bit

PDO mapping Not mappable

Read and write attributes Read only

Defaults 601h

Index_subindex 1200h_02

name CANID of SDO frame from server to client
type of data Unsigned 32-bit

PDO mapping Not mappable

Read and write attributes Read only

Defaults 581h

5.8.13 Object 1400h~1403h: RPDO1~RPDO4 communication parameters

Index_subindex 1400h

name RPDO1 communication parameters
type of data Array object

PDO mapping Unsigned 32-bit

Read and write attributes

Not mappable

Defaults

Read and write

Index_subindex

1400h_00

name

The number of valid sub-indexes of 1400h is at
least 2. If the suppression time is supported, its
value is 3. If the event timer is supported, its
value is 5.

type of data

Unsigned 32-bit

PDO mapping

Not mappable

Read and write attributes

Read and write

Defaults

2
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Index_subinde 1400h_01

X

name Contains CANID of RPDO1

type of data Unsigned 32-bit

PDO mapping Not mappable

Read and write Read and write

attributes

Defaults 10000000h

31 30~29 | 28 27~11 10~0
Forbidd | Reserv | 0 0 CANID
en bit e
Prohibited bit: when set to 1, the use of this RPDO is
Detailed prohibited;
description | CANID: CANID of the RPDO;

When the index is 1400h, CANID=200h+Nodeid;
When the index is 1401h, CANID=300h+Nodeid;
When the index is 1402h, CANID=400h+Nodeid;
When the index is 1403h, CANID=500h+Nodeid;

Index_subindex 1400h_02

name Defines the receiving properties of RPDO
type of data Unsigned 8-bit
PDO mapping Not mappable
Read and write Read and write
attributes
Defaults FFh
Defines the receiving nature of RPDO.
value | describe
00 | Synchronous reception
Detailed
description FO | Synchronous reception

FD | Reserve

Index_subindex

1400h_03

name

Defines the inhibition time of RPDO

type of data

Unsigned 16-bit

PDO mapping

Not mappable
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Read and write

Read and write

attributes

Defaults 0

detailed The unit of this value is 100us. A value of 0 means disabled.
Index_subindex 1400h_04

name Reserve

type of data

Unsigned 8-bit

PDO mapping Not mappable
Read and write Read and write
attributes

Defaults 0
Index_subindex 1400h_05

name

Defines the event timer of RPDO

type of data

Unsigned 16-bit

PDO mapping Not mappable

Read and write Read and write

attributes

Defaults 0

detailed Contains event timer. The unit is ms. A value of 0 will

disable the event timer

5.8.14 Detailed description object 1800h~1803h: TPDO1~TPDO4 communication parameters

index 1800h
name TPDO1 communication parameters
Object type Array object
type of data Unsigned 32-bit
PDO mapping Not mappable
Read and write Read and write
attributes

Index_subindex

1800h_00

name

The number of valid sub-indexes of 1800h is at least 2. If the
suppression time is supported, its value is 3. If the event
timer is supported, its value is 5.

type of data

Unsigned 32-bit

PDO mapping Not mappable
Read and write Read only
attributes
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Defaults 2
Index_subindex 1800h_01

name

Contains CANID of TPDO1

type of data

Unsigned 32-bit

PDO mapping Not mappable
Read and write Read and write
attributes
Defaults 10000000h
31 30~29 | 28 27~11 10~0
Forbidd | Reserv | O 0 CANID
en bit e
) Forbidden bit: when set to 1, the use of this TPDO is
Detailed o
- prohibited;
description

CANID: CANID of the TPDO;
When the index is 1800h, CANID=180h+Nodeid;
When the index is 1801h, CANID=280h+Nodeid;
When the index is 1802h, CANID=380h+Nodeid;
When the index is 1803h, CANID=480h+Nodeid;

Index_subindex

1800h_02

name

Defines the sending nature of TPDO

type of data

Unsigned 8-bit

PDO mapping Not mappable
Read and write Read and write
attributes
Defaults FFh
Defines the transmission nature of TPDO.
value describe
00 Synchronize
Detailed 01 Synchronizat?on, send every 1 SYNC
description 02 Synchronization, sent every 2 SYNC
N Synchronization, sending every N
SYNC
FD Reserve
Index_subindex 1800h_03

name

Defines the inhibition time of TPDO1

type of data

Unsigned 16-bit

PDO mapping

Not mappable
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Read and write

Read and write

attributes

Defaults 0

Detailed The unit of this value is 100us. A value of 0 means disabled.
Index_subindex 1800h_04

name Reserve

type of data

Unsigned 8-bit

PDO mapping Not mappable
Read and write Read and write
attributes

Defaults 0
Index_subindex 1800h_05

name

Defines the event timer of TPDO

type of data

Unsigned 16-bit

PDO mapping Not mappable
Read and write .
i Read and write
attributes
Defaults 0
] Contains event timer. The unit is ms. A value of O will
Detailed

disable the event timer

5.8.15 Object 1600h~1603h: RPDO1~RPDO4 mapping parameters

Sub-index meaning
Subindex=0 The total r_lumber_of RPDO
mapping variables
Subindex=1 The mapped v_alue of the first
variable
Subindex=2 The mapped va!ue of the second
variable
Subindex=3 The mapped Vfalue of the third
variable
Subindex=n The mapped Yalue of the nth
variable
"The mapping value of the nth variable" is a 32 variable, which is composed as follows.
31~16 15~8 7-0
Index of the mapped variable Sub-index of the mapped Bit length of the
variable mapped variable

56

VC Servo manual




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

5.8.16 Object 1A00h~1A03h: TPDO1~TPDO4 mapping parameters

Sub-index meaning
Subindex=0 The total r_lumber_ of TPDO
mapping variables
Subindex=1 The mapped v_alue of the first
variable
Subindex=2 The mapped va!ue of the second
variable
Subindex=3 The mapped vglue of the third
variable
Subindex=n The mapped \_/alue of the nth
variable
"The mapping value of the nth variable" is a 32 variable, which is composed as follows.
31~16 15~8 7-0
Index of the mapped variable Sub-index of the mapped Bit length of the
variable mapped variable
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Chapter 6 Control Mode

The servo system consists of three main parts: servo drive, motor and encoder.

server Driver

Position Location Speed Current

— Q—> Motor
command ) loop [ K loop e loop ot

|
|
|

Encoder

The servo drive is the control core of the servo system. Through the processing of input
signals and feedback signals, the servo drive can perform precise position, speed and torque
control of the servo motor, that is, position, speed, torque and mixed control modes. Among
them, position control is the most important and commonly used control mode of the servo
system.

The brief introduction of each control mode is 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 frequency of the position command determines the rotation speed of the
motor. Position control mode is mainly used in occasions where positioning control is
required, such as manipulators, placement machines, engraving, milling and engraving, CNC
machine tools, etc.

Speed control refers to controlling the speed of the machine through speed commands.
The speed control mode is mainly used to control the speed. If you want to use the upper
computer to realize the speed control, you can input the upper computer output as the speed
command into the servo drive, such as analog engraving and milling machine.

Torque control refers to controlling the output torque of the motor through torque
commands. 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 winding and unwinding devices. The
torque setting must ensure that the force of the material is not affected by the change of the
winding radius.
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6.1 Drive status control

6.1.1 State switching mechanism

The CiA402 protocol specifies the state switching mechanism of the servo. The master
station controls the status of the servo through the control word 6040h, and the servo feeds
back the status information of the servo through the status word 6041h.

Control word 6040h External events, faults

|

|

Operation
mode

state
machine

!

Status word 6041h

The state switching of the servo follows the following switching mechanism.

6040h1g\\6040h—2
Y Y

Start
Failure
response
Not ready |
Self-test Fault
completed
6040h=128
Y Y
Switch not enabled
i A A A
6040h=1 6040h=6 6040h=1
\d
Ready to close the switch| 6040h=1
6040h=1 i y
Or
emergency 6040h="7 6040h=6
stop \J
complete .
Close switch
4 6040h=6
Emergency stop
activation 6040h=15 6040h=7

Enabling the motor to run
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As can be seen from the figure, if you want to enable the drive, you need to write
6->7->15 to 6040h in sequence.

When the enable is disabled, you need to write 7 to 6040h. If you need an emergency
stop when it is enabled, you need to write 2 to 6040h, and it will automatically switch to the
disabled switch state after the emergency stop is completed.

The above states are only running, emergency stop activation, and fault response states,
and the motor is energized.

It should be noted that, according to the CiA402 protocol, the master station can control
the actions of the internal switches of the servo through the control word. Considering safety
factors, the VEC servo does not open the control authority of the internal switches. The
internal switch is controlled internally by the servo. In order to maintain the support of the
VEC servo to the CiA402 protocol, the modification of 6040h only changes the internal state
of the servo, and does not produce actual switching actions.

6.1.2 Related objects

Control word 6040h

index 6040h
name Control word
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
Read and write attributes Read and write
Defaults 0
Setting range 0-65535
6040hBit definition table.
15~9 8 7 6~4 3 2 1 0
Reser | paus | 1 Fault reset Control mode Enable | Emergency | Power- | Switch
ve e specific bits stop (0 on closed
effective)

Note: If you need to enable the drive, you need to write 6->7->15 in 6040h in sequence.
If you need to disable the enable, write 7 directly in 6040h,
The specific bits of the control mode are defined as follows.

Control mode
. Interpola .
Bit . . : i P Profile speed
Profile position mode Homing mode tion
mode
mode
4 1 Trigger position execution 1 Trigger to zero Unused Unused
| Stop back to zero
5 update immediately Unused Unused Unused
6 Absolute (0)/relative (1) position Unused Unused Unused
mode
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Status word 6041h

index 6041h
name state
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
Read and write attributes Read only
Defaults -
Setting range 0-65535

Status word 6041h bit definition table.

0 Ready to close the switch
1 Close switch
2 Servo enable
3 Fault
4 \oltage enable
5 Emergency stop
6 Switch closed failure
7 warn
8 -
9 1
10 Goal reached
11 -
Profile position Homing Interpolation Profile speed mode
mode mode mode
Trlgger Homing Interpolation

12 Position . Zero speed

. . completed mode activated

confirmation

13 | Tracking errors | Zero error - -
14 - - - -
15 - - - -

In different states, the value corresponding to 6041h is shown in the following table.
Where X represents any binary value.

Binary value of 6041h

State of Representative

XXXX XXXX X0xx 0000

Not ready

XXXX XXXX X1xx 0000

Switch not enabled

XXXX XXxXX X01x 0001

Ready to close the switch

XXXX XXxx X01x 0011

Close switch

XXXX XXxx X01x 0111

Enabling the motor to run

XXXX XXxx X00x 0111

Quick emergency stop is effective

XXXX XXXX X0Oxx 1111

Effective fault response

XXXX XXXX X0xx 1000

Fault
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Emergency stop option 605Ah
index 605Ah
name Emergency stop option
Object type variable
type of data Signed 16-bit
PDO mapping Mappable
Read and write Read and write
attributes
Defaults 0

Setting range

-32767-32767

Detailed
description

0: Free parking after emergency stop

1: Quickly stop after emergency stop, and then enter the
"disable switch state"

2: Slowly stop after emergency stop, and then enter
"disable switch state"

3: Stop quickly after emergency stop and keep it enabled
4: Slowly stop after emergency stop, keep enabled

Failure response option 605Eh

index 605Eh
name Failure option
Object type variable
type of data Signed 16-bit
PDO mapping Mappable
Rea}d and write Read and write
attributes

Defaults 0

Setting range

-32767-32767

Detailed
description

0: Free stop after failure

1: Quickly stop after a fault occurs, and then enter the "fault
state"

2: Slowly stop after a failure, and then enter the "fault state"

Slow parking time 6050h

index 6050h

name Slow deceleration time
Object type variable

type of data Unsigned 32-bit
PDO mapping Mappable
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Rea}d and write Read and write
attributes
Defaults 0
Setting range 0~4294967295
Detailed .

. Unit ms
description
Fast stop time 6051h
index 6051h
name Fast stop time
Obiject type variable
type of data Unsigned 32-bit
PDO mapping Mappable
Rea.d and write Read and write
attributes
Defaults 0
Setting range 0~4294967295
Detailed .

. Unit ms
description

6.2 Drive mode control

The servo drive supports 5 control protocols specified in the CiA402 protocol. They are
Profile position mode, Profile speed mode, Profile torque mode, homing mode, and
interpolation position mode. Mode switching control through 6060h.

Control mode setting 6060h

index 6060h

name Control mode setting
Obiject type variable

type of data Signed 8-bit
PDO mapping Mappable
Read and write Read and write
attributes

Defaults 7

Setting range -127~127

Detailed
description

0: reserved

1: Profile position mode
3: Profile speed mode
4: Profile torque mode
5: reserved
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6: Homing mode
7: Interpolation position mode

Control mode display 6061h

index 6061h
name Control mode display
Object type variable
type of data Signed 8-bit
PDO mapping Mappable
Read and write Read only
attributes
Defaults 7
Setting range -127~127

0: reserved

1: Profile position mode
Detailed 3: Proﬂle speed mode
description 4: Profile torque mode

5: reserved

6: Homing mode

7: Interpolation position mode

6.3 Position factor and other public objects

The position unit defined by the CiA402 protocol is the user position unit. In fact, the
motor only recognizes the motor encoder unit. Therefore, the position factor 6093h is used to
convert the user position unit to the motor encoder unit. 6093h is an array type object, which
contains 3 sub-indexes. The Oth sub-index is fixed at 2, the first sub-index is the position
factor numerator, and the second sub-index is the position factor denominator. The conversion
relationship from user position unit to motor encoder unit is as follows.

Motor encoder unit (number of pulses)

Position factor molecule 6093"4 01"

= User location unit X
Position factor denominator 6093"/%2_02"

Position factor 6093h

index 6093h
name Position factor
Object type Array object
type of data Unsigned 32-bit
PDO mapping Mappable
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Rea}d and write Read and write

attributes

Index_subindex 6093h_00

name 6093h Number of valid sub-indexes

type of data Unsigned 32-bit

PDO mapping Not mappable

Rea}d and write Read only

attributes

Defaults 2

Index_subindex 6093h_01

name Position factor molecule

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write Read and write

attributes

Defaults Value set by P03.08

Index_subindex 6093h_02

name Position factor denominator

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write Read and write

attributes

Defaults Value set by P03.10
Current actual position 6064h

index 6064h

name Current physical Position

Obiject type variable

type of data Signed 32-bit

PDO mapping Mappable

Read and write Read only

attributes

Defaults -

Setting range -2147483647~2147483647

Detailed The current actual Position, the unit is the user Position unit

description
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Current actual position 6063h (encoder unit)

index 6063h

name Current actual position 6063h (encoder unit)
Object type variable

type of data Signed 32-bit

PDO mapping Mappable

Regd and write Read only

attributes

Defaults -

Setting range -2147483647~2147483647

Detal_l eo! The current actual position, the unit is (encoder unit)
description

Real-time speed 606Ch

index 606Ch
name Real-time speed
Object type variable
type of data Signed 32-bit
PDO mapping Mappable
Regd and write Read only
attributes

Defaults -

Setting range

-2147483647~2147483647

Detailed
description

Current actual speed;
When P08.42=0, the unit is user unit/s;
When P08.42=1, the unit is 0.1RPM

Real-time speed command 606Bh

index 606Bh

name Real-time speed command
Obiject type variable

type of data Signed 32-bit

PDO mapping Mappable

Regd and write Read only
attributes

Defaults -

Setting range -2147483647~2147483647
Detal_led_ Real-time speed command, unit 0.1RPM
description
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Current current percentage 6078h

index 6078h

name Current current percentage

Object type variable

type of data Signed 16-bit

PDO mapping Mappable

Regd and write Read only

attributes

Defaults -

Setting range -32767~32767

Detailed The percentage of current current, the actual current is
description higher than the rated current of the drive, the unit is 0.1%

Current torque percentage 6077h

index 6077h

name Current torque percentage

Object type variable

type of data Signed 16-bit

PDO mapping Mappable

Regd and write Read only

attributes

Defaults -

Setting range -32767~32767

Detailed The current torque percentage, the actual torque is higher
description than the drive rated torque, the unit is 0.1%

Forward torque limit 60EOh

index 60EOh

name Forward torque limit
Object type variable

type of data Signed 16-bit
PDO mapping Mappable
Regd and write Read only
attributes

Defaults Value of P05.13
Setting range -32767~32767
Detal_led_ Forward torque limit, unit 0.1%
description
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Reverse torque limit 60E1h

index 60E1h

name Reverse torque limit
Object type variable

type of data Signed 16-bit
PDO mapping Mappable
Regd and write Read only
attributes

Defaults Value of P05.13
Setting range -32767~32767
Detailed Reverse torque limit, unit 0.1%
description

Maximum torque 6072h

index 6072h
name Maximum torque
Object type variable
type of data Signed 16-bit
PDO mapping Mappable
Regd and write Read only
attributes
Defaults Power-on is the value of P05.13, and is restricted by
P00.24*P00.01/P01.03

Setting range -32767~32767
Detailed . .

- Maximum torque, unit 0.1%
description

6.4 Profile position mode
6.4.1 Pattern realization block diagram

Position mode is a control mode in which the final target position of the motor is used as
the control target, and is often used to achieve high-precision positioning. The realization
block diagram in Profile position mode is as follows. The user sets the target position,
acceleration time, deceleration time, and Profile speed. The servo plans the position and speed
curve according to these parameters. The planning result is input to the position regulator and
the speed regulator, and finally moves according to the planned curve. It should be noted that
the unit of the target position is "user position unit", and the unit of Profile velocity is "user
position unit/sec”. The acceleration time is the time (ms) required from Orpm to the rated
speed. The deceleration time is the time (ms) required to reach 0 from the rated speed. The
conversion of user position unit to encoder unit needs to be converted by the position factor
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6093h.
607Ah: Target Speed command
location | >®—> Speed 1, Tl(?rq_ue-—>0“tp“t
6083h: N adjustment imit torque
acceleration time Position 6062h: Position
6084h: N generator command
Deceleration time —
6081h: contour —» Position
adjustme

speed

6064h: Actual position ——» Nt

In the Profile position mode, there are absolute position commands and relative position
commands, which are set by bité of the control word 6040h. Absolute position command
refers to the position of the position command relative to the origin. The relative position
command refers to the size of the position command relative to the current position. Therefore,
the zero-return action must be performed before the absolute position command, otherwise a
fault will be reported.

For example, suppose 3 steps of absolute position commands are taken, and the initial
position is the zero position. First set the target position to 1000, the trigger position is
executed, and the motor moves forward 1000. Then set the target position to -1000. After the
trigger position is executed, the motor will run in the reverse direction. At this time, the
absolute position of the motor is -1000. Set the target position to 0 again. After the trigger
position is executed, the motor will go forward another 1000 to reach the zero point.

For another example, suppose to take 3 steps of relative position commands, first set the
target position to 1000, trigger the position to execute, and the motor moves forward 1000.
Then set the target position to -1000. After the trigger position is executed, the motor will go
backward for 1000, and then set the target position to 3000. After the trigger position is
executed, the motor will go forward again for 3000.

The Profile position command is also divided into immediate update mode and
non-immediate update mode. The difference between the motion graphics in the two modes is
shown in the figure below.

A
A
800 (—-—--=-—-——————- 800 f-————————
400 ----+ 400 (----
S A@ \
) T ) ) T Trigger position execution Trigger position execution
Trigger position execution Trigger position execution Target 1000 Target 1000
Target 1000 Target 1000 Speed 400 Speed is 800
Speed 400 Speed is 800
(1) Update now mode (2) Non-immediate update mode

In the immediate update mode, after the trigger position is executed, regardless of
whether the motor has completed the previous position, it will immediately switch to the
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currently set Profile position for execution, but the original position will not be discarded. In
other words, in the relative position mode, the final The walking position is the sum of the
previous segment's target position and this segment's target position; in the absolute position
mode, the final target position is the target position set this time.

In non-immediate update mode, after the trigger position is executed, if the previous
position command has not been executed, it will wait for the last position command to
execute before executing the updated position.

6.4.2 Outline position mode setting process

1. First set the mode 6060h=1
2. Set the target Position to 607Ah, the value is the user Position unit
3. Set the Profile speed 6081h, the value is the user position unit/second
4. Set the acceleration and deceleration time 6083h, 6084h, the value is the time
(ms) required for the motor to go from Orpm to the rated speed. The actual
acceleration time is calculated according to the following formula.
Actual acceleration and deceleration time
Speed dif ference
~ " Rated speed
5. 5. Write 6->7->79->95 to the control word in turn to execute relative Profile
position.
6+ 6. Read the status word 6041h to get the position arrival flag.

¥ Acceleration and deceleration time

6.4.3 Profile position mode status output

Position reached output

In the Profile position mode, the output target arrival flag is supported, which is stored in
bit10 of the status word 6041h. When the real position error is less than the position window
6067h and the duration window is 6068h, the target is considered to be reached, and the bit10
of 6041h is set.

Position tracking error

In the Profile position mode, it supports the output of the position tracking error flag.
When the real position error is greater than the maximum tracking position error of 6065h, the
position tracking error flag (bit13 of 6041h) is set.

6.4.4 Related objects in Profile position mode

Control word 6040h

index 6040h
name Control word
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
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Read and write attributes Read and write
Defaults 0
Setting range 0-65535

6040h bit definition table.
15~9 8 7 6~4 3 2 1 0
Reser | paus | 1 Fault reset Operating mode Enable | Emergency | Pow Switch
ve e specific bits stop (O er-o closed
effective) n

Note: If you need to enable the drive, you need to write 6->7->15 in 6040h in sequence.
If you need to disable the enable, write 7 directly in 6040h.
The specific bits of the operation mode are defined as follows.

Operation mode
Bi : -
It Profile position mode Homing mode Interpolati | - Profile speed
on mode mode
. . . 1 Trigger to zero
4 1 Trigger position execution |Stop back to zero Unused Unused
5 update immediately Unused Unused Unused
Absol lative (1
6 bso ute_ (_0)/re ative (1) Unused Unused Unused
position mode
Status word 6041h
index 6041h
name state
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
R -
egd and write Read only
attributes
Defaults -
Setting range 0-65535

Status word 6041h bit definition table.

Ready to close the switch

Close switch

Servo enable

Fault

\oltage enable

Emergency stop

Switch closed failure

warn

ONoOO|(O|~|lW|IN|PL|O

1
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10 Goal reached
11 -
Profile position . . Profile speed
P Homing mode | Interpolation mode P
mode mode
Tri Positi Homi Interpolati d
12 rlgge.r OS.I ion oming nterpo .:a ion mode Zero speed
confirmation completed activated
13 | Tracking errors Zero error - -
14 - - - -
15 - - - -

In different states, the value corresponding to 6041h is shown in the following table.
Where x represents any binary value.

Binary value of 6041h State of Representative
XXXX XXXX X0xx 0000 Not ready
XXXX XXXX X1xx 0000 Switch not enabled
XXXX XXXX X01x 0001 Switch ready
XXXX XXXX X01x 0011 Switch closed
XXXX XXxX X01x 0111 Enabling the motor to run
XXXX XXXX X00x 0111 Quick emergency stop is effective
XXXX XXXX XOxx 1111 Effective fault response
XXXX XXXX X0xx 1000 Fault
Target position 607Ah

index 607Ah

name target Position

Obiject type variable

type of data Signed 32-bit

PDO mapping Mappable

Rea?d and write Read and write

attributes

Defaults 0

Setting range -2147483647~2147483647

Detal_led_ Set the target Position, the unit is the user Position unit

description

Profile speed 6081h

index 6081h
name Profile speed
Object type variable
type of data Unsigned 32-bit
PDO mapping Mappable
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Read and write Read and write
attributes
Defaults 10000
Setting range 0~4294967295
Detailed Set the Profile speed in Profile position mode, the unit is user
description position unit/second

Acceleration time 6083h

index 6083h

name Acceleration time ms

Obiject type variable

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write Read and write

attributes

Defaults 500

Setting range 0~4294967295

Detailed Set the acceleration time in Profile position mode, the unit is

description ms
Deceleration time 6084h

index 6084h

name Deceleration time ms

Obiject type variable

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write Read and write

attributes

Defaults 500

Setting range 0~4294967295

Detailed Set the deceleration time in Profile position mode, the unit is

description ms
Position window 6067h

index 6067h

name Position window

Object type variable

type of data Unsigned 32-bit

PDO mapping Mappable
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Read and write

Read and write

attributes

Defaults 10

Setting range 0~4294967295

Detailed Position window, the unit is the user Position unit. When the

description position error is less than the position window, and after the
position window time continues, the position arrival signal is

output.
Position window time 6068h

index 6068h

name Position window time ms

Object type variable

type of data Unsigned 16-bit

PDO mapping Mappable

Read and write Read and write

attributes

Defaults 10

Setting range 0~65535

Detailed Position window time, the unit is ms. When the position error

description is less than the position window, and after the position

window time continues, the position arrival signal is output.

Maximum tracking error 6065h

index 6065h

name Maximum tracking error
Object type variable

type of data Unsigned 32-bit
PDO mapping Mappable

Read and write Read and write
attributes

Defaults 30000

Setting range 0~4294967295
Detailed Maximum tracking error, the unit is the user's Position unit
description

Real-time position command 6062h

index

6062h

name

Real-time position command
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Object type variable

type of data Signed 32-bit

PDO mapping Mappable

Read and write Read only

attributes

Defaults -

Setting range -2147483647~2147483647

Detaliled' Real-time Position command, the unit is the user Position unit
description

6.5 Profile velocity mode

6.5.1 Implementation block diagram of Profile velocity mode

Profile speed mode is a control mode with motor speed as the control target, and is often used for spindle

dragging. The realization of speed mode is shown in the figure below.

Acceleration limit

60FFh: 6083h: Speed Speed Torque
: acceleration time | command pee k) Output
target speed 6084h: - T adjustment | | limit [ torque

Deceleration time

Actual speed

After the speed is given by 60FFh, it is input to the acceleration/deceleration limit link, and the actual
given speed command is output. The speed command and the actual speed are subtracted to obtain the

speed error. The speed error is adjusted and the torque is output.

6.5.2 Profile speed mode setting process

(D
(2

3

(4
(5)

Set operation mode 6060h=3

Set the target speed to 60FFh; when P08.42=0, the value unit is user unit/S, when
P08.42=1, the value unit is 0.1rpm

Set the acceleration and deceleration time 6083h, 6084h, the value is the time (ms)
required for the motor to go from Orpm to the rated speed. The actual acceleration
time is calculated according to the following formula.

Actual acceleration and deceleration time

Speed dif ference/rated speed . . .
= ¥ Acceleration and deceleration time

Rated speed
Set 6040h to 6->7->15 in turn
Obtain servo status 6041h
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6.5.3 Profile speed mode status output

Goal reached

When the absolute value of the difference between the target speed 60FFh and the actual
speed 606Ch is less than the speed window 606Dh and the speed window time is 606Eh, the
target arrival signal is output, bit10 of 6041h is set to 1, otherwise it is cleared.

Zero speed.

When the absolute value of the actual speed 606Ch is less than the speed threshold
606Fh, the zero-speed signal is output, bitl2 of 6041h is set to 1, otherwise it is cleared.

6.5.4 Profile speed mode related objects

Target speed 60FFh
index 60FFh
name Target speed
Obiject type variable
type of data Signed 32-bit
PDO mapping Mappable
Rea.d and write Read and write
attributes
Defaults 0
Setting range -2147483647~2147483647
. Set target speed
Detaliled. When P08.42=0, the value unit is user unit/S,
description . . .
When P08.42=1, the unit of this value is 0.1rpm
Speed window 606Dh
index 606Dh
name Speed window
Obiject type variable
type of data Signed 16-bit
PDO mapping Mappable
Regd and write Read and write
attributes
Defaults 100
Setting range 0~32767
Detal_led_ Speed window, unit 0.1rpm
description

76



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

Speed window time 606Eh
index 606Eh
name Speed window time
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
Regd and write Read and write
attributes
Defaults 10
Setting range 0~65535
Detai

etal_leo! Speed window time, unit ms
description

Speed threshold 606Fh

index 606Fh
name Speed threshold
Object type variable
type of data Unsigned 16-bit
PDO mapping Mappable
Regd and write Read and write
attributes
Defaults 10
Setting range 0~65535
Detailed -
. Speed threshold, the unit is 0.1rpm
description

6.6 Homing mode
6.6.1 Homing

Homing is to calibrate a mechanical zero point. After marking, all absolute positions will
move with this zero point as the reference point. The VEC bus type servo has a variety of
homing methods. According to the setting of the homing method 6098h, the corresponding
homing action is executed. The user can choose the appropriate homing mode according to
the site conditions and process requirements.

» Homing mode 1: Depends on the homing of reverse rotation limit switch and Z pulse

Case 1. When the user triggers the execution of homing, if the reverse rotation limit
switch state is in the low position, then the axis starts to move in the reverse direction at the
first stage speed. When the reverse rotation limit switch is in the high position, the movement
direction changes and the The second-stage speed starts to move; the position where the first
Z pulse is encountered when the reverse rotation limit switch state is at the low position is the
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origin position.

Case 2: When the user triggers the execution of homing, if the reverse rotation limit
switch state is at the high position, then the forward movement is directly started at the second
stage speed, and the first Z pulse is encountered when the reverse rotation limit switch state is
at the low position The Position is the origin.

| starting point

' '
' '
' '
' '

Situation One ' |
1 N '
' ' Positi } .

starting point : ositive direction

' N '

Situation two | : ,’1 \, ’ Positive direction

T

Reverse operation
limit switch

It depends on the reverse rotation limit switch and the zero return of the Z
pulse. @ in the above figure represents the zero return mode 1

» Homing mode 2: It depends on the homing of the limit switch and Z pulse of forward running

Case 1: When the user triggers the execution of homing, if the state of the forward run
limit switch is in the low position, then the axis starts to move forward at the first stage speed.
When the forward run limit switch is in the high position, the movement direction changes
and the When the second-stage speed starts to move, the position where the first Z pulse is
encountered when the forward running limit switch state is at the low position is the origin
position.

Case 2: When the user triggers the execution of homing, if the forward rotation limit
switch state is in the high position, the axis directly starts to move in the reverse direction at
the second stage speed, and the first Z pulse is encountered when the forward rotation limit
switch state is in the low position Is the origin position.

starting
Situation One point

Opposite direction

Situation two 0‘_’903”_33 < {2} : Istarting point
direction : .

Z pulse

Forward run limit |
switch

It depends on the |limit switch of the forward direction and
the zero return of the Z pulse. @ in the above figure
indicates the zero return mode 2
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Mode 3 ~ Mode 6 depends on the origin switch and the homing of the Z pulse
» Homing mode 3

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

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

» Homing mode 4

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the high position, it moves forward at the second stage speed and encounters the
The position of a Z pulse is the origin position.

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

startingI

Situation . '
point I K ' '
One . ' .
Opposite i f

Situation direction

' ' startin
two Opposite < @ . I point .
direction ! .
Situation starting| ' N > Positive
One point ' Q&/ direction
starting

Situation . ' : v point
two ' . Positive

X ' . direction
Z pulse [] : []

Depends on the origin switch and Z pulse origin return to zero
@@ in the above figure indicates origin return mode 3, 4

» Homing mode 5

Case 1: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis directly starts to move forward at the second stage speed, and the
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position where the first Z pulse is encountered when the origin switch state is at the low
position is the origin position.

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

» Homing mode 6

Case 1: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis directly starts to move forward at the second stage speed. When
the origin switch is at the low position, the movement direction changes and starts to move at
the second stage speed , The position where the first Z pulse is encountered is the origin
position.

Case 2: When the user triggers the execution of homing, if the origin switch state is in the
low position, then 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. The
position of each Z pulse is the origin position.

Situation starting | ! ' Positive
One point I v 5 direction
' ' starting

Situation ' . piinE
two starting Positive

: 3 Con
Situation point directio
One Opposite
Situation direction PS e
two Opposite < \6_/ boint

direction : . !
Z pulse []f . []

Origin switch i

It depends on the origin switch and the zero return of
the Z pulse. The ® and ® in the above figure indicate
the zero return mode 5. 6

Mode 7 ~ Mode 10 depends on the origin switch, the forward running limit and the
homing of the Z pulse
» Homing mode 7

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

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

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

. X starting
Situation ;
point
One .
Opposite

Situation djrection

£wo Opposite A‘___<z}7__1 starting point
. ) directio :starying point F——7)
Situation Opposite z . ;

three

direction

Z pulse . .
Origin switch I |

Forward run limit |
switch

Depends on the origin switch, the forward operation

limit switch and the zero return of the Z pulse. The @
in the above figure represents the zero return mode 7

» Homing mode 8

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the high position, it starts to move at the second stage speed. The position of each
Z pulse is the origin position.

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

Situation 3: When the user triggers the execution of homing, if the origin switch state is
in the low position, then the axis starts to move forward at the first stage speed. When the
origin switch is in the low position and the forward rotation limit switch is in the high position,
the movement direction changes and Start moving at the first stage speed. When the origin
switch is in the high position, it still moves at the first stage speed. When the origin switch
state is in the low position, the movement direction changes and starts to move at the second
stage speed. When the origin switch is encountered When in the high position, start to move at
the second speed, and the position where the first Z pulse is encountered is the origin position.
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{1

Positive

Situation starting |_®__>direction

One point )
Situation ! starting point
two v "Positive direction
Situation st.artin:g poijt

three " '
Ppsitive direction

Z pulse ———____Il—A——_J]___{_—_—_—_;—_—
Origin switch _| I—.—:
Forward run |
limit switch

It depends on the origin switch, the limit switch of

forward operation and the zero return of the Z pulse. The ®
in the above figure represents the zero return mode 8

» Homing mode 9

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

Case 2: When the user triggers the execution of homing, if the origin switch state is at
the high position, then the axis starts to move forward at the second stage speed. When the
origin switch is at the low position, the movement direction changes and starts to move at the
second stage speed. 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 origin switch state is in
the low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the low position and the forward rotation limit switch is in the high position, the
movement direction changes and Start moving at the first speed. When the origin switch is in
the high position, start moving at the second speed. The position where the first Z pulse is
encountered is the origin position.

]

Situation

starting :
One . ¢ L 3 y
point Qpposite di rectlonﬂ—©—)

Situation starting 2
two point : ; 6 ')
Opposite dirdction o
; . . e B
Situation ! . starting'point "
three Opposite direction
P 5 H
b b . :
Z pulse . ”_,._l-l
. . . .
T L&
Origin switch +
Forward run limit |

switch

Depends on the origin switch, the limit switch of forward
operation and the zero return of the Z pulse. The @ in the
above figure represents the zero return mode 9
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» Homing mode 10

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the high position, the axis starts to move at the second stage speed. When the
switch is in the low position, the position where the first Z pulse is encountered is the origin
position.

Case 2: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis starts to move forward at the second speed. When the origin
switch is in the low position, 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 origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the low position and the forward rotation limit switch is in the high position, the
movement direction changes and Start moving at the first stage speed. When the origin switch
is in the high position, the movement direction changes again and starts moving at the second
stage speed. When the origin switch is in the low position, the position where the first Z pulse
Is encountered is the origin position.

= =]

Situation starti - . .
. rwlg———@}—iPosutlve direction
One point ' g

Situation . )
starting point Positive direction
two .
Situation starting point
three -
oo Positive direction
Z pulse E : H—é———ﬂ
Origin 4,——]—
switch E
Forward run limit I

switch
Depends on the origin switch, the limit switch for
forward operation and the zero return of the Z pulse.
The @ in the above figure represents the zero return
mode 10

Mode 11 ~ Mode 14 depends on the origin switch, reverse rotation limit and the homing
of Z pulse
» Homing mode 11

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

Case 2: When the user triggers the execution of homing, if the origin switch state is at the
high position, the axis directly starts to move forward at the second stage speed, and the
position where the first Z pulse is encountered when the origin switch state is at the low
position is the origin position.
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Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start moving at the first stage speed.
When the origin switch is in the high position, start moving at the second stage speed. When
the origin switch is in the low position, the position where the first Z pulse is encountered is

the origin position.

Situation — starting point
One Positive direction

starting

Situqtion point l—f—@—bhsitive direction
two starting Voo
Situation (' I oo N . )
three : poim A @_’ Positive direction
: R
I'| o l‘l
' .
Z pulse L .
. 1 "
H ' ' .
Origin switch 3 I [

Reverse operatio
limit switch

Depends on the origin switch, reverse operation limit switch

and the origin return of the Z pulse. 11 in the above figure
represents the origin return mode 11

» Homing mode 12

Case 1: When the user triggers the execution of homing, if the origin switch state is in
the low position, then the axis starts to move in the reverse direction at the first stage speed.
The position of each Z pulse is the origin position.

Case 2: When the user triggers the execution of homing, if the origin switch state is at
the high position, the axis directly starts to move forward at the second stage speed. When the
origin switch is in the low position, the movement direction changes and starts moving at the
second stage speed , 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 origin switch state is in
the low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start to move at the first stage speed.
When the origin switch is in the high position, it still moves at the first stage speed. When the
origin switch state is in the low position, the movement direction changes and starts to move
at the first stage speed. When the origin switch is encountered When in the high position, start
to move at the second speed, the position where the first Z pulse is encountered is the origin
position.
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]

Opposite

Situation directiion q_@___| starting point
One

Situation starting point k—_J____D

two Opposite direction u—@—

star{ing'poirt
Situation ( l 8P
three

Opposite dlrectlon

Z pulse

Origin switch _._I—._|—
Reverse operation—I
limit switch

Depends on the origin switch, reverse rotation limit switch

and the origin return of the Z pulse. The 12 in the above
figure represents the origin return mode 12

»  Homing mode 13

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

Case 2: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis directly moves in the reverse direction at the second stage speed.
When the origin switch is at the low position, the movement direction changes and starts to
move at the second stage speed. 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 origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start moving at the first stage speed.
When the origin switch is in the high position, start moving at the second stage speed. The
position where the first Z pulse is encountered is the origin position.
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el

Situation ! starting point
One g_@_" Positive direction
Situation < _@—>—|: starting point
two ' Positiwe direction
Situation c starting point ., !
thoee : . Positive direction
Z pulse : [L-%——J] —
Origin switch —f—,—_|—

Reverse operation !
limit switch

Depends on the origin switch, reverse operation |limit switch
and the origin return of the Z pulse. The 13 in the above
figure represents the origin return mode 13

»  Homing mode 14

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

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

Situation 3: When the user triggers the execution of homing, if the origin switch state is
in the low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start moving at the first stage speed.
When the origin switch is in the high position, the movement direction changes again and
starts to move at the second stage speed. When the origin switch is in the low position, the
position where the first Z pulse is encountered is the origin. Position.
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]

Situation Opposite . .
One direction 4——ﬁ@-——————_7--{ starting point
Situation Opposite . ) .
two direction —G— starting point
Situation (r"* starting pdint :
three } . o

Opposite

direction

Z pulse i ”————“ : E L
Origin % i . |

switch

Reverse opération
limit switch

Depends on the origin switch, reverse operation limit
switch and the origin return of the Z pulse. 14 in the
above figure represents the origin return mode 14

Mode 15 ~ Mode 16 reserved
»  Mode 15 and Mode 16 are retained as the return-to-origin mode for future development.
Mode 17 ~ Mode 30 need Z pulse home return

Mode 17~Mode 30 are similar to Mode 1~Mode 14 mentioned above, except that the
positioning of their homing position no longer needs Z pulse, but only according to the state
change of the related 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 mode 17: It depends on the homing of the limit switch of reverse operation

Case 1: When the user triggers the execution of homing, if the reverse rotation limit
switch state is in the low position, then the axis starts to move in the reverse direction at the
first stage speed. When the reverse rotation limit switch is in the high position, the movement
direction changes and the The second-stage speed starts to move; the position when the
reverse rotation limit switch state is in the low position is the origin position.

Case 2: When the user triggers the execution of homing, if the reverse rotation limit
switch state is at the high position, then the axis directly starts to move forward at the second
stage speed, and the position when the reverse rotation limit switch state is at the low position
is the origin position.
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'
Situation ; starting point
e Positive direction

'
Situation two Fe |_@_> EF7r

Reverse .
operation
limit switch

Depends on the origin return of the limit switch of reverse
operation, 17 in the above figure represents the origin
return mode 17

» Homing mode 18: Depends on the homing of the limit switch for forward running

Case 1: When the user triggers the execution of homing, if the state of the forward run
limit switch is in the low position, then the axis starts to move forward at the first stage speed.
When the forward run limit switch is in the high position, the movement direction changes
and the When the second-stage speed starts to move, the position when the limit switch state
of the forward operation is in the low position is the origin position.

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

i . starting !
Situation .
point .
One
Opposite direction @

Situation Opposite starting point
e direction -
f
Forward run limit
switch

Depends on the origin return of the limit switch for
forward operation, 18 in the above figure represents
the origin return mode 18

»  Homing mode 19

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the high position, the movement direction changes and starts to move at the
second stage 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 homing, if the origin switch state is in the
high position, then the axis directly starts to move in the reverse direction at the second stage
speed, and the position when the origin switch is in the low position is the origin position.
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starting
point

Situation

One
Opposite
direction

Situation Opposite starting
two l ﬁ:)

direction T point

Origin switch |

Depends on the origin point return of the origin switch
19 in the figure above represents the origin point return
mode 19

» Homing mode 20

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage 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 homing, if the origin switch state is at the
high position, then the axis directly starts to move in the reverse direction at the second stage
speed. When the origin switch is at the low position, the movement direction changes and
starts to move at the second stage speed , The position when the origin switch is in the high
position is the origin position.

starting
Situation soint |_®_’ Positive direction

One
!

: starting point
Situation
two Positive direction
. .
Origin
switch
Depends on the origin return of the origin

switch, 20 in the figure above represents the
origin return mode 20

» Homing mode 21

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage 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 homing, if the origin switch state is at the
high position, then the axis directly starts to move in the reverse direction at the second stage
speed. When the origin switch is at the low position, the movement direction changes and
starts to move at the second stage speed , The position when the origin switch is in the high
position is the origin position.
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Situation . starting

One 5 point
Positive direction
'

Situation

starting g 2
two Positive direction
'

point

'
Origin
switch |

Depends on the origin return of the origin

switch, 21 in the figure above represents the
origin return mode 21

» Homing mode 22

Case 1: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis directly starts to move forward at the second stage speed. When
the origin switch is at the low position, the movement direction changes and starts to move at
the second stage speed , The position when the origin switch is in the high position is the
origin position.

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

startingy

'
'
'
'
Situation point h :
One X
Opposite
'

Situation direction

tarting

two : s

Opposite < @ | point
direction '

Origin .

switch |

Depends on the origin point return of the origin
switch, 22 in the figure above represents the
origin point return mode 22

» Homing mode 23

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

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

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the low position and the forward rotation limit switch is in the high position, the
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movement direction changes and Start moving at the first stage speed. When the origin switch
is in the high position, start moving at the second stage speed. The position when the origin
switch is in the low position is the origin position.

'
tarti !
Situation s ?rtlng
One poin . -
Opposite direction

Situation

two Opposite direction '——@—' starting point
Situation v starting point I—)
. [
three Opposite directio‘nﬂ—é”; : —
. !
L
Origin switch
:
Forward run limit |_
switch

It depends on the origin switch and the |imit switch
of the forward operation. The 23 in the above figure

represents the origin return mode 23

»  Homing mode 24

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage 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 homing, if the origin switch state is at the
high position, then the axis directly starts to move in the reverse direction at the second stage
speed. When the origin switch is at the low position, the movement direction changes and
starts to move at the second stage speed , The position when the origin switch is in the high
position is the origin position.

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the low position and the forward rotation limit switch is in the high position, the
movement direction changes and Start to move at the first stage speed. When the origin
switch is in the high position, it still moves at the first stage speed. When the origin switch
state is in the low position, the movement direction changes and starts to move at the first
stage speed. When the origin switch is encountered The position at the high position is the
origin position.
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point

Situation starting _ . )
One |_—@—> Positive direction

!starting point

Situation .
two MV&) direction

starting point *
Situation ! '

three ' ' '
%_’Positive directiion
Origin switch | | '
Forward run limit I
switch
It depends on the origin switch and the limit

switch of forward operation. The 24 in the above
figure represents the origin return mode 24

» Homing mode 25

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

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

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move forward at the first stage speed. When the origin
switch is in the low position and the forward rotation limit switch is in the high position, the
movement direction changes and Start moving at the first speed, the position when the origin
switch is in the high position is the origin position.

HEF—

Situation One AL
starting [ " -
oint . N . q————-4é§
P 09905|te direction
Situation starting point m
two Opposite direction
. . .
Situation , starting point =
three Opposite digection 1—@5—“|—
o ' :
SR I
'
Origin switch <
'
'
Forward run limit
switch

Depends on the origin switch and the limit switch

for forward operation. The 25 in the above figure
represents the origin return mode 25
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» Homing mode 26

Situation 1: When the user triggers the execution of homing, if the origin switch state is
in the low position, then the axis starts to move forward at the first stage speed. When the
origin switch is in the high position, the axis starts to move at the second stage speed. The
position when the switch is in the low position is the origin position.

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

Situation 3: When the user triggers the execution of homing, if the origin switch state is
in the low position, then the axis starts to move forward at the first stage speed. When the
origin switch is in the low position and the forward rotation limit switch is in the high position,
the movement direction changes and Start moving at the first stage speed. When the origin
switch is in the high position, the movement direction changes again and starts moving at the
second stage speed. When the origin switch is in the low position, the position is the origin

position.

Situation starting . o
One point | d @—Dpomtlve
' ]

direction

Situation starting point’ |—®—I Positive
' '

two direction
L] [ ' P
Situation ! rstarting point ,—:)
three [ .
o %—)Posit:ve
o ' direction
Origin switch 4|—

Forward run limit |

switch

Depends on the origin switch and the |imit switch
for forward operation. The number 26 in the figure
above represents the origin return mode 26

»  Homing mode 27

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

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

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
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high position, the movement direction changes and Start moving at the first stage speed.
When the origin switch is in the high position, start moving at the second stage speed. The
position when the origin switch is in the low position is the origin position.

Situation .

One . starting point
Positive direction

Situation .

b starting point F—@——D Positive direction

Situation <:""4$tarting point .

three L G P Positive direction

e

Origin switch . |
Reverse operation 1
limit switch |
It depends on the origin switch and reverse operation

limit switch. The 27 in the figure above represents
the origin return mode 27

»  Homing mode 28

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, the axis starts to move in the reverse direction at the first stage 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 homing, if the origin switch state is at the
high position, then the axis directly starts moving forward at the second stage speed. When
the origin switch is in the low position, the movement direction changes and starts moving at
the second stage speed , The position when the origin switch is in the high position is the
origin position.

Situation 3: When the user triggers the execution of homing, if the origin switch state is
in the low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start to move at the first stage speed.
When the origin switch is in the high position, it still moves at the first stage speed. When the
origin switch state is in the low position, the movement direction changes and starts to move
at the first stage speed. When the origin switch is encountered The position at the high
position is the origin position.
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Situation Opposite direction <_®—J starting point

One
Situation starting point .
two Opposite direction -
. . startin oint .
Situation (- e e '
three " : )
Oppositeidirection , 4_@
Origin switch ,—l—\—
Reverse operation
limit switch

It depends on the origin switch and reverse operation
limit switch. The 28 in the above figure represents the
origin return mode 28

»  Homing mode 29

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

Case 2: When the user triggers the execution of homing, if the origin switch state is at the
high position, then the axis directly moves in the reverse direction at the second stage speed.
When the origin switch is at the low position, the movement direction changes and starts to
move at the second stage speed. The position when the origin switch is in the high position is
the origin position.

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start moving at the first stage speed, and
the position when the origin switch is in the high position is the origin position.
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I-l—l

| starting point

Situation One 1
Positive directlon
stamng point
Situation two
T

Positive dlrectlon '

starting pomt
Situation three
f

Positive dlrectlon

' I
Origin switch !
.
Reverse operation I
Limit switch

Depends on the origin switch and reverse operation limit switch, the origin return to

zero, the above figure shows (29) origin return mode 29

»  Homing mode 30

Case 1: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the high position, the axis starts to move at the second stage
speed. The position when the switch is in the low position is the origin position.

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

Case 3: When the user triggers the execution of homing, if the origin switch state is in the
low position, then the axis starts to move in the reverse direction at the first stage speed.
When the origin switch is in the low position and the reverse rotation limit switch is in the
high position, the movement direction changes and Start moving at the first stage speed.
When the origin switch is in the high position, the direction of movement changes again and
starts to move at the second stage speed. When the origin switch is in the low position, the
position is the origin position.
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Situation One Opposite direction starting point

.
Situation two Opposite direction starting point
T HE
p

C_| starting point . '
Situation three 2 N :
' ' '
! Opposite direction 4_@ .

; '
' I
Origin switch P
Reverse operation —|
Limit switch

It depends on the origin switch and the reverse operation limit switch.

The above figure represents (30) origin return mode 30

Mode 31 and Mode 32 are reserved
»  Mode 31 and Mode 32 are retained as the return-to-origin mode for future development.
Mode 33 ~ Mode 34 depends on the homing of Z pulse
» Homing mode 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 mode 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.

Opposite direction 4—@—' starting point

starting'point '—@—} Positive direction

SR | I |

Depends on the zero return of the Z pulse, @ and
in the above figure represent the zero return mode 33, 34

» Homing mode 35: Return to origin depending on current position
In mode 35, when the user triggers the execution of homing, the axis does not move, and
the current position of the axis is regarded as the position of homing.

6.6.2 Homing mode setting process

Note: If it is an absolute encoder and the Z point is used as the encoder zero point,
please pre-set P03.79-how many pulses the absolute encoder outputs per week.
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(1) First set 6060h=6
(2) Set the homing offset 607Ch, and its unit is the user position unit.
(3) Set the homing mode 6098h
(4) Set the speed of finding the origin switch 6099h_01, the unit is rpm
(5) Set the speed to find Z point 6099h_02, the unit is rpm
(6) Set the homing acceleration and deceleration time 609Ah, which is the time (ms)
required for the motor to go from Orpm to the rated speed. The actual acceleration
time is calculated according to the following formula. .
Actual acceleration and deceleration time
Speed dif ference
~ " Rated speed
(7) Set the control word 6040h to 6->7->15->31 in turn, and execute homing
(8) Read status word 6041h

% Acceleration and deceleration time

6.6.3 Homing mode related status output

Homing completion signal

Bitl2 of 6041h shows the homing completion signal. When the homing signal is
triggered, the flag bit is cleared. After the homing is completed, the flag bit is 1.

Target arrival signal

The bit 10 of 6041h is the target arrival signal. When the Halt of 6040h is 1, that is, when
the homing is suspended, if the speed is 0, the flag is set to 1, otherwise it is cleared. When
the Halt of 6040h is 0, the homing completion signal is 1, and the target arrival signal is also 1,
otherwise it is 0.

6.6.4 Relevant objects in the homing mode

Homing mode 6098h

index 6098h

name Homing

Object type variable

type of data Signed 8-bit
PDO mapping Mappable

Regd and write Read and write
attributes

Defaults 0

Setting range 0-35

Detailed description Set the homing method
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Homing speed 6099h
index 6099h
name Zero speed
Object type Array object
type of data Unsigned 32-bit
PDO mapping Mappable
R -
egd and write Read and write
attributes

Index_subindex

6099h_00

name 6099h Number of valid sub-indexes
type of data Unsigned 32-bit
PDO mapping Not mappable
R -
egd and write Read only
attributes
Defaults 2
Index_subindex 6099h_01

name Find the speed of the origin switch rpm
type of data Unsigned 32-bit

PDO mapping Mappable

Regd and write Read and write

attributes

Defaults P03.53
Index_subindex 6099h_02

name Find the speed rpm at point Z
type of data Unsigned 32-bit

PDO mapping Mappable

Regd and write Read and write
attributes

Defaults P03.54

Homing acceleration and deceleration time 609Ah

index 609AhN

name Homing acceleration and deceleration time
Obiject type variable

type of data Unsigned 32-bit

PDO mapping Mappable

Read and write

Read and write
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attributes

Defaults 500

Setting range 0~4294967295

Detailed description Homing acceleration and deceleration time, unit ms

6.7 Interpolation position mode
6.7.1 Implementation block diagram of interpolation position mode

Interpolation position mode means that the host computer periodically sends a position
command (or position + speed command) to the servo drive through TPDO, and the servo
drive moves according to the sent position command (or position + speed command). The
position command sent by the host computer to the servo is called the extrapolated position
command, and the servo will further interpolate according to the extrapolated position to
obtain the interpolated position command. As shown below.

A

Interpolation
position

Extrapolati
on position

l

The interpolation position mode is implemented according to the following control block
diagram.

»
>

Feedback
location Weidhted
) eighte
Extrapolation m?zzﬂzaon Actual position error Speed
position — ,é »Q» Position L,y  oP€e
60C1lh_01 ) adjustment | & setting
Interpolation
Extrapolation mode Low pass Filter
speed — - N filter Error .\
> position
60C1h_02 P03.07 _ counter error
Interpolation Feedback
speed speed

The VEC bus-type servo provides two interpolation algorithms, which are set through
the interpolation sub-mode 60C0Oh. When 60COh is set to 0, the master station only needs to
send the extrapolated position to the servo through TPDO. When 60COh is set to -1, the
master station needs to send the extrapolation position to the servo through TPDO, and also
needs to send the extrapolation speed to the servo. The unit of the extrapolated position is the

user position unit, and the unit of the extrapolated speed is the difference between the current
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extrapolated position and the last extrapolated position.

6.7.2 Interpolation position mode setting process

D)
(2

3

(4

(5)

Set the operation mode 6060h=7 as the interpolation position mode

Set interpolation sub-mode 60COh=0 (without extrapolation speed) or 60C0Oh=-1
(with extrapolation speed)

Set the communication cycle to 1006h, the unit is us, generally set as a multiple
of 1000, such as 1000us, 4000us, 5000us and so on.

Set the communication parameter 1400h of RPDO1 of the servo drive through
SDO.

Mainly set the CANID in 1400h_01 and the reception type of 1400h_02.

Set the mapping parameter of RPDOL of the servo drive through SDO to 1600h
If 60COh=0 (without extrapolation speed), RPDO1 needs to be mapped according
to the following structure. That is, 1600h_01=60C10120h; 1600h_02=60400010h;
1600h_00=2;

Byte O~byte 3 Byte 4~byte 5

Extrapolation  position | Control word 6040h

60C1h_01
If 60COh=-1 (with extrapolation speed), RPDO1 needs to be mapped according to
the following structure. which §

1600h_01=60C10120h;1600h_02=60C10210h;1600h_03=60400010h;
1600h_00=2;

Byte O~byte 3 Byte 4~byte 5 Byte 6~byte 7

Extrapolation position | Extrapolation  position | Control word 6040h

60C1h_01 60C1h_02

(6)  Start the node through the NMT command, start communication, and the master

station starts sending commands to the servo periodically.

6.7.3 Interpolation position mode status output

Goal reached

In the interpolation position mode, the output target arrival flag is supported, which is
stored in bit 10 of the status word 6041h. When the real position error is less than the position
window 6067h and the duration window is 6068h, it is considered that the target has arrived,
and the bit10 of 6041h is set, otherwise it is cleared.

Position tracking error

In the interpolation position mode, the output position tracking error flag is supported.
When the real position error is greater than the maximum tracking position error of 6065h, the
position tracking error flag (bitl3 of 6041h) is set.
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6.7.4 Interpolation position mode related objects

Extrapolated data 60C1h

index 60C1h
name Extrapolate data
Object type Structure object
type of data Unsigned 32-bit
PDO mapping Mappable

Read and write attributes

Read and write

Index_subindex

60C1h_00

name 60C1h Number of valid sub-indexes
type of data Unsigned 32-bit
PDO mapping Not mappable
Read and write attributes Read only
Defaults 2
Index_subindex 60C1lh_01
name Extrapolation position
type of data Signed 32-bit
PDO mapping Mappable

Read and write attributes Read and write
Defaults 0
Index_subindex 60C1h_02

name

Extrapolation speed (the difference between two

adjacent extrapolation positions)

type of data Signed 16-bit
PDO mapping Mappable

Read and write attributes Read and write
Defaults 0
EE T X E 60C0h

index 60CO0h

name Interpolation sub-mode
Object type variable

type of data Signed 16-bit
PDO mapping Mappable

Read and write attributes

Read and write

102

VC Servo manual




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

Defaults 0

Setting range -32767~32767

0: Only need to extrapolate position, do not need
interpolation mode of extrapolated speed

-1: Interpolation mode that requires both
extrapolation position and extrapolation speed

It is important to note that 60CO must match the
Detailed description mapping data of RPDO, that is, if 60CO is set to 0,
RPDO cannot map the extrapolation speed; if
60CO0 is set to -1, RPDO must map the
extrapolation speed. The setting of PDO mapping
parameters and the setting of 60CO0 take effect
when the bus is started.

6.5 Profile torque mode
6.5.1 Realization block diagram of Profile torque mode

The Profile torque mode is a control mode in which the output torque of the motor is used as the control
target, and is often used for tension control. The realization of torque mode is shown in the figure below.

Torque acceleration limit, speed limit

Torque
Torque [command
limit

6071h: target 6087h: Torque acceleration and

torque deceleration time

607Fh: Maximum speed limit

Actual torque

After the torque is given through 6071h, it is input to the acceleration/deceleration limit link, and after
the speed limit and torque limit, the actual torque is output.

6.5.2 Profile torque mode setting process

(1) Set operation mode 6060h=4
(2) Set the target torque 6071h; the unit of this object is one thousandth of the rated
torque
(3) Set the acceleration and deceleration time 6087h, which is the time (ms) required
for the motor to go from O to the rated torque. The actual acceleration time is
calculated according to the following formula.
Actual acceleration and deceleration time
_ Torque reference dif ference

% Acceleration and deceleration time
Rated torque

(4) Set 6040h to 6->7->15in turn
(5) Obtain servo status 6041h
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6.5.3 Profile torque mode related objects

Target torque 6071h
index 6071h
name Target torque
Object type variable
type of data Signed 16-bit
PDO mapping Mappable
Regd and write Read and write
attributes
Defaults 0
Setting range -32767~32767
Detailed description Set target torque, unit %o rated torque

Target torque acceleration and deceleration time 6087h

index 6087h

name Target torque acceleration and deceleration time
Object type variable

type of data Unsigned 32-bit

PDO mapping Mappable

Regd and write Read and write

attributes

Defaults 500

Setting range 0~4294967295

Detailed description Target torque acceleration and deceleration time ms

6.9 Torque limit

The torque limit mode of all control modes of VEC CANopen bus type servo is the same,
which can be set through the PO5 group parameters. There are two limiting methods for
torque limiting. One is that both the forward and reverse limiting are derived from the forward
limiting value; the other is the separate limiting of the forward and reverse limiting. The
specific method depends on P05.10 . Both the forward limiter and the reverse limiter have the
main limiter A source and the auxiliary limiter B source, such as the main forward torque
limiter A, auxiliary forward torque limiter B, and main reverse torque limiter A, Auxiliary
reverse torque limit B.

6.9.1 Positive torque limit

The source of the positive torque limit value is shown in the figure below. There are two
types of positive torque limiters, one is the main positive torque limiter A, and the other is the
auxiliary forward torque limiter B. The two torque limits have different torque sources.
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Forward torque limit A
source PO05. 12 Main
0—from P05. 13 positive Forward torque limit
1-from AIl limiter A source PO0b. 11
2—from Al2 0-Main positive limit A
3-from AI3 1-Auxiliary positive
Auxiliary limiter B
positive 2-Positive limiter A/B
— limiter B switch
Forvard torque limit B 3-A and B are restricted
source P05. 14 at the same time
0—from PO0b5. 15
1-from AIl
2—from AI2
3—from AI3

6.9.2 Reverse torque limit

The source of the reverse torque limit value is shown in the figure below. There are two
types of reverse torque limits, one is the main reverse torque limit A, and the other is the
auxiliary reverse torque limit B. Two types of torque limiter have different limiter sources.

Reverse torque limit A
source PO0b. 17

0—from PO0b. 18

1-from ATl

2—from AI2

Main
reverse
limiter A

3—from AI3

Reverse torque limit B
0—from PO05. 20

2—from AI2
3—from AI3

Auxiliary B

reverse limit|2 Reverse limit A/B

B switch

source P05.19

1-from AIl

\ 4

Reverse torque limit
source POb. 16
»|0-Main reverse limit A

1-Auxiliary reverse limit

3-A and B are restricted
at the same time

The relevant parameters of the torque limit are as follows.

Parameter — : Defau | Effective
Parameter Description Setting range
number Its way
Torque limit mode
0-Both the forward and reverse
torque limits are derived from the Effective
P05.10 q c 0~1 0 —eem
forward torque limit immediately
1- Positive and negative torque limits
are limited separately

105




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

Source of positive torque limit
0-posiivelimit A Erecive
P05.11 1- Positive limit B 0~3 0 immediately
2- A/B switch
3- Aand B are restricted at the same time
Source of positive torque limit A
0- from P05.13 Effective
P05.12 1- from All 0~3 0 immediately
2- from Al2
3- Derived from Al3
PO5.13 Setting value of forward torque limit 0-300.0 150.0 !Effecti\_/e
A immediately
Forward torque limit B source
0- from P05.15 :
Effective
P05.14 1- from All 0~3 0 immediately
2- from Al2
3- Derived from Al3
PO5.15 Setting value of forward torque limit 0~300.0 150.0 !Effectl\_/e
B immediately
Reverse torque limit source
0- Reverse limit A
1- Reverse limit B Effective
P05.16 2- A/B switch 0-3 0 immediately
3- Aand B are restricted at the same
time
Source of reverse torque limit A
0- from P05.18 Effective
P05.17 1- from All 0~3 0 immediately
2- from Al2
3- Derived from Al3
PO5.18 Setting value of reverse torque limit 0~300.0 150.0 !Effectl\_/e
A immediately
Reverse torque limit B source
0- from P05.20 .
Effective
P05.19 1- from All 0~3 0 immediately
2- from Al2
3- Derived from Al3
PO5.20 Setting value of reverse torque limit 0-300.0 150.0 !Eﬁectiye
B immediately
Related input function bits
Tag Bit description

INFNn.05 | Forward torque limiter source A/B switch, use positive limiter B when
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effective
INFn.06 | Reverse torque limit source A/B switch, when effective, reverse limit B
is used
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Chapter 7 Inputs and Outputs Function

7.1 Entity DI/DO function

The servo has 10 physical DlIs, 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-P06.30). 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 DI is shown in the figure below.

vce
DIx effective level control

P06.21~P06.300-reverse 1-non- -I—_
rgverss j E

DIx terminal actual
levelP06.15

MODBUS bit fortes DI input

Dix forced
inputP06.14

_[ «€—CNB3's 27 feet

—e <— CN3DIx

Connect to a
specific
INFn.xxP06.01
~P06.10

DIx terminal valid

(Remark: SW-DI: CN3's 27-pin and +24V are short-circuited to NPN mode; short-circuit with
COM is PNP mode.)

As can be seen from the above figure, to make the DIx terminal valid, you can modify the
actual level of DIx, or by setting the MODBUS communication bit, or setting the forced valid
register P06.14. If input from an external terminal, a voltage difference of 24V is required
between the 27th pin of the servo CN3 terminal and the corresponding DIx pin.

The servo has a total of 6 physical DOs, which are DO1~DO6. Each DO can be assigned an
output function bit OUTFn.xx. The active level of each entity DO can be set separately, or a
DO bit can be output by the P06.50 forced register. The effective level output of DO
eventually drives an opt coupler. Once the opt coupler is turned on, DOx outputs the voltage
at pin 11 of CN3 port.

vce
Connect to a DO —E _l—o CN3's 11 feet
specific terminalValid /_
OUTFN.XXP06. > stateP06.49 L
41-P06.46 b [ L CN3 DOx
’ DO forced — __]
outputP06.50

Or DOx active level
controlP06.51
P06.560-reverse 1-
non-reverse

(Remark: SW-DO: CN11's 11 pin is shorted to COM in NPN mode; shorted to +24V is
PNP mode.)
Among them, DI1°DI8 are hardware low speed DI, DI9 and DI10 are hardware high
speed DI, the details are as follows:

Hardware low speed DI description (DI1~DI8)

DI function effective logic state Remarks
High More than SES_.
Low level
Low Effective
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Effective
High
High level
Low More than 3ms
Effective
High
Rising edge
Low. More than 3 mg =
Hig ore than 3mMS e
Falling edge l >
LOW  Effective
Effective Effective

High
Rising and falling edges I | |
Low M

ore than 3ms

Hardware high speed DI description (DI9, DI10)

DI function effective logic state Remarks
High ==——=More than 0.25 MSe
Low level —>
Low Effective
Effective
High
High level
Low ore than 0.25m3
Effective

High

Rising edge &
LOw orethan0.25ms

Hig ore than 0.25ms
Falling edge I

Low Effective
Effective Effective
High
Rising and falling edges
Low

ore than 0.25ms

DO1 and DO2 are set to output the A, B, and Z signals of the motor encoder through
P06.40.
The relevant parameters are as follows:

Set | active
_ . . Def | RO/

Num Description Range unit function mom | mom
ault | RW

ent ent

P06.01 | DI1 function 0~99 - Set the DI function anyti | immed 1 RW

control register corresponding to the me iately

hardware DI1 terminal.
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See the DI function

table for specific

functions.

P06.02 | DI2 function 0~99 - - anyti | immed | 42 RW
control register me iately

P06.03 | DI3 function 0~99 - - anyti | immed 0 RW
control register me iately

P06.04 | DI4 function 0~99 - - anyti | immed 0 RW
control register me iately

P06.05 | DI5 function 0~99 - - anyti | immed 0 RW
control register me iately

P06.06 | DI6 function 0~99 - - anyti | immed | O RW
control register me iately

P06.07 | DI7 function 0~99 - - anyti | immed | O RW
control register me iately

P06.08 | DI8 function 0~99 - - anyti | immed | O RW
control register me iately

P06.09 | DI9 function 0~99 - - anyti | immed 0 RW
control register me iately

P06.10 | DI1O function 0~99 - - anyti | immed 0 RW
control register me iately

P06.13 | DI terminal valid - - Displayed in decimal anyti - - RO
status format, converted to me

binary format,
containing 0-9 digits,
low to high indicates
the state of digital
output terminals
DI1~DI10, 0=OFF,
1=0N, the Oth bit
corresponds to DI1,..., 9
bits correspond to
DI10. For the
parameter valid status
display, see "4.6

Variable Monitoring".

P06.14 | DI forced input 0~1023 - When the DI forced anyti | immed | O RW
input is valid, the level me iately
logic of the DI function
is set by this parameter.

Input in decimal (BCD)

format, converted to
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binary (Binary) is the
corresponding DIx

input signal. For
example: P06.14=42
(BCD)=0000101010
(Binary), indicating DI2,
DI4 and DI6 terminals
are ON.

P06.15 | DI Actual terminal

level

Displayed in decimal anyti
format, after me
conversion to binary
format, it contains 0-9
digits, and the low to
high digits indicate the
state of digital output
terminals DI1~DI10. For
the parameter valid
status display, see "4.6

Variable Monitoring".

RO

P06.16

High speed DI
filter

configuration

1~32767

us

When the high-speed anyti
pulse input terminal is me
in the peak
interference, the spike
interference can be
filtered out by setting
P06.16. INFn.34 and
INFn.40 are high-speed

DI signals whose
filtering time is
determined by P06.16;
other input signals are
low-speed DI signals,
and the filtering time is

determined by P06.17.

immed

iately

10

RW

P06.17

Low speed DI
filter

configuration

1~32767

us

When there is spike anyti
interference at the me
low-speed pulse input,
the spike interference
can be suppressed by
setting P06.17 to
prevent the
interference signal

from entering the servo

immed

iately

100

RW
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driver.

P06.21 | DI1 active level 0o~1 Set the level logic of anyti | immed RW
O-active low the hardware DI1 me iately
1-active high terminal when the DI

function selected by
DI1is enabled.

P06.22 | DI2 active level o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.23 | DI3 active level o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.24 | DI4 active level 0~1 - anyti | immed RW
0-active low me iately
1-active high

P06.25 | DI5 active level 0o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.26 | DI6 active level 0o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.27 | DI7 active level 0o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.28 | DI8 active level o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.29 | DI9 active level o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.30 | DI10 active level o~1 - anyti | immed RW
0-active low me iately
1-active high

P06.40 | DO1 and DO2 0~2 anyti | immed RW
function me iately

configuration

registers

0- DOJ, DO2
function
output
configured
with P06.41,
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P06.42
respectively

1- DO1, DO2
output A, B
pulse
respectively

2- DO1 outputs
Z point signal,
DO2

functions
output with
P06.42
configuration
P06.41 | DO1 function 0~99 Set the DO function anyti | immed 9 RW
control register corresponding to the me iately
hardware DO1
terminal. See the DO
function table for
specific functions.
P06.42 | DO2 function 0~99 - anyti | immed | 13 RW
control register me iately
P06.43 | DO3 function 0~99 - anyti | immed | O RW
control register me iately
P06.44 | DO4 function 0~99 - anyti | immed | O RW
control register me iately
P06.45 | DO5 function 0~99 - anyti | immed | O RW
control register me iately
P06.46 | DO6 function 0~99 - anyti | immed 0 RW
control register me iately
P06.49 | DO terminal valid - Displayed in decimal anyti - - RO
status format, after me

conversion to binary
format, it contains 0-5
digits. The low to high
digits indicate the state

of digital output

terminals DO1~DO6,
0=0FF, 1=0N, and the
Oth bit corresponds to

DO1,..., 5 bits

correspond to DO6. For

the parameter valid

status display, see "4.6
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Variable Monitoring".

P06.50 | DO forced output 0~63 - When the DO forced anyti | immed 0 RW
output is valid, this me iately
parameter is used to
set whether the DO
function is valid. Input
in decimal (BCD)
format, converted to
binary (Binary) is the
corresponding DOx
input signal. For
example: P06.50=42
(BCD)=101010 (Binary),
indicating that DO2,
D04 and DO6 output

are ON.
P06.51 | DO1 active level 0o~1 - The output level logic anyti | immed 0 RW
0-active low of the hardware DO1 me iately
1- active high terminal is set when

the DO function
selected by DO1 is

enabled.

P06.52 | DO2 active level o~1 - - anyti | immed 0 RW
0-active low me iately
1- active high

P06.53 | DO3 active level 0~1 - - anyti | immed 0 RW
0-active low me iately
1- active high

P06.54 | DO4active level 0~1 - - anyti | immed 0 RW
0-active low me iately
1- active high

P06.55 | DOS5 active level 0~1 - - anyti | immed 0 RW
0-active low me iately
1- active high

P06.56 | DOG6 active level 0~1 - - anyti | immed 0 RW
0-active low me iately
1- active high

The DI specific function INFn.xx configuration is shown in the table below, and its valid
status can be monitored by P06.13.

DI function Effective rule

number DI function
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0 None -
1 Enable servo Valid when the valid state is high
2 Reset servo Effective state changes from low to high
3 Torque AB selector Valid when the valid state is high
4 Torque reverse selector Valid when the valid state is high
5 Forward torque limit selector Valid when the valid state is high
6 Reverse torque limit selector Valid when the valid state is high
7 Forward speed limit selector Valid when the valid state is high
8 Reverse speed limit selector Valid when the valid state is high
9 Positive jog Valid when the valid state is high
10 Reverse jog Valid when the valid state is high
11 Speed given reverse Valid when the valid state is high
12 Main speed AB selector 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 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 selector 0 Valid when the valid state is high
18 Multi-speed selector 1 Valid when the valid state is high
19 Multi-speed selector 2 Valid when the valid state is high
20 Multi-speed selector 3 Valid when the valid state is high
21 Position instruction prohibited Valid when the valid state is high
22 Position command reversal Valid when the valid state is high
23 Pulse command prohibition Valid when the valid state is high
24 Electronic gear ratio selector 1 Valid when the valid state is high
25 Position error clear Depends on P03.21
26 Trigger position mode homing Effective state changes from low to high
The rising edge of the active state triggers
the start of the multi-segment position.The falling|
27 Multi-segment position trigger signal
edge of the active state triggers the stop of
multiple positions
28 Multi-segment position selector 0 Valid when the valid state is high
29 Multi-segment position selector 1 Valid when the valid state is high
30 Multi-segment position selector 2 Valid when the valid state is high
31 Multi-segment position selector 3 Valid when the valid state is high
32 Position direction in multi-segment position mode Valid when the valid state is high
33 Reserved Reserved
34 Return home signal input Depends on return home mode
XY pulse tracking and multi-segment position Valid when the valid state is high
35 switching in position mode
36 Control mode selector 0 Valid when the valid state is high
37 Control mode selector 1 Valid when the valid state is high
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Enable detection trigger interrupt fixed length Valid when the valid state is high
38 signal INFn.40
39 Uninterrupted fixed length Valid when the valid state is high

Trigger an input signal that interrupts the fixed Effective state from low to high
40 length
41 First or second set of gain switch Valid when the valid state is high
42 Reset fault Valid when the valid state is high
43 Position mode positive limit switch Valid when the valid state is high
a4 Position mode reverse limit switch Valid when the valid state is high
45 Open-closed switching in full-closed mode Valid when the valid state is high
46 FPGA download program reset Effective state 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 volume 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
54 Forced fast tightening Valid when the valid state is high

No tension compensation in closed loop speed Valid when the valid state is high
55 mode
56 Electronic gear ratio selector 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 trigger reset Effective state from low to high
60 Internal trigger set Effective state from low to high
61 Internal counter count pulse Effective state from low to high
62 Internal counter clear Valid when the valid state is high
63 UPDOWN mode UP signal in speed mode Valid when the valid state is high
64 UPDOWN mode DOWN signal in speed mode Valid when the valid state is high
65 UPDOWN mode speed hold signal in speed mode Valid when the valid state is high
66 Speed stack enable Valid when the valid state is high
67 Correct all zero drift of Al Valid when the valid state is high to low

Tension closed loop speed / torque mode Valid when the valid state is high

68 switching

The DO specific function OUTFn.xx is shown in the following table.

DO function
number DO function
0 None
1 Drive is enabling
2 Speed has arrived
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3 Speed is falling

4 Speed is rising

5 Speed is at zero speed

6 Speed overrun

7 Speed forward

8 Speed reversal

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 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

24 Brake output

25 Input command is valid

26 Often OFF

27 Always ON

28 Torque limit output

29 Torque arrival

30 Internal trigger status

31 Internal counter count arrives
32 Consistent speed

33 Pulse position command is zero output

7.2 Virtual DI/DO function

The servo drive has 16 general-purpose virtual DIs (VDIs), and each virtual DI has two
levels of level types, including write 1 always active and rising edge valid. The function of
each virtual DI (P12.01 to P12.16) can be configured separately. The level of the VDI is
simulated by writing a value to the virtual DI input register (P12.20).

The servo driver has 16 general-purpose virtual DOs (VDOs). There are two types of
level types for each virtual DO. One is output when it is valid, and the output is 0 when it is
valid. The function of each virtual DO (P12.41-P12.56) can be configured separately. The
output level of the DO can be displayed in P12.60.

The servo drive also has two sets of dedicated inputs and outputs: VDI20 and VD020,
VDI21 and VDO21. These two VDI/VDOs are internally connected.

The relevant parameters are as follows.

Set active | def | RO/

Num Description Range unit function
mom | mome | ault | RW
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ent nt
P12.01 | vDI1 function 0~99 Set the DI anyti | immedi 0 RW
configuration register function me ately
corresponding to
VDI1 (virtual input
terminal 1). The
specific function
of the VDI port is
the same as that
of the physical DI
port.
P12.02 | VDI2 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.03 | VDI3 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.04 | VDI4 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.05 | VDI5 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.06 | VDI6 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.07 | VDI7 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.08 | VDI8 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.09 | VDI9 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.10 | VvDI10 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.11 | VDI11 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.12 | VDI12 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.13 | VDI13 function 0~99 - anyti | immedi 0 RW
configuration register me ately
P12.14 | VDI14 function 0~99 - anyti immedi 0 RW
configuration register me ately
P12.15 | VDI15 function 0~99 - anyti immedi 0 RW
configuration register me ately
P12.16 | VDI16 function 0~99 - anyti immedi 0 RW
configuration register me ately
P12.17 | VDI20 function 0~99 - anyti immedi 0 RW
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configuration register me ately
P12.18 | VDI21 function 0~99 - anyti | immedi RW
configuration register me ately
P12.19 | Monitor  value  of - Read the virtual - - RO
virtual DI20 and virtual values of the
DI21. VDI20 and VDI21
terminals.
P12.20 | Virtual DI1-virtual DI16 | 0~65535 Set the input anyti | immedi RW
input value setting value of VDI1-16. me ately
register
P12.21 | VDI1 level type o~1 Set the DI anyti | immedi RW
0-Write 1 is always function selected me ately
valid by VDI1 to be
1- rising edge is valid valid, and the
input level logic of
the VDI1 terminal.
P12.22 | VDI2 level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.23 | VDI3 level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.24 | VDI4 level type 0~ - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.25 | VDIS level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.26 | VDI6 level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.27 | VDI7 level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
valid
1- rising edge is valid
P12.28 | VDI8 level type 0~1 - anyti | immedi RW
0-Write 1 is always me ately
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valid

1- rising edge is valid

P12.29 | VDI9 level type o~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.30 | VDI1O0 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.31 | VDI11 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.32 | VDI12 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.33 | VDI13 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.34 | VDI14 level type o~1 - - anyti immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.35 | VDI1 5level type o~1 - - anyti immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.36 | VDI16 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.37 | VDI20 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valid

1- rising edge is valid

P12.38 | VDI21 level type 0~1 - - anyti | immedi 0 RW
0-Write 1 is always me ately
valids

1- rising edge is valid
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P12.41 | VDO1 configuration 0~99 - Set the DO anyti | immedi 0 RW
register function me ately
corresponding to
VDO1. The VDO
specific function
is the same as the
physical DO
function.
P12.42 | VDO2 configuration 0~99 - - anyti immedi 0 RW
register me ately
P12.43 | VDO3 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.44 | VDO4 configuration 0~99 - - anyti immedi 0 RW
register me ately
P12.45 | VDO5 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.46 | VDO6 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.47 | VDO7 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.48 | VDO8 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.49 | VDO9 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.50 | VDO10 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.51 | VDO11 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.52 | VDO12 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.53 | VDO13 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.54 | VDO14 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.55 | VDO15 configuration 0~99 - - anyti | immedi 0 RW
register me ately
P12.56 | VDO16 configuration 0~99 - - anyti immedi 0 RW
register me ately
P12.57 | VDO20 configuration 0~99 - - anyti immedi 0 RW
register me ately
P12.58 | VDO21 configuration 0~99 - - anyti immedi 0 RW
register me ately
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P12.59 | Output level of virtual - Read the virtual - - RO
D020 D021 level of the
VD020 and
VDO21 terminals.
P12.60 | Virtual DO1-DO16 - Read the virtual - - RO
output level level of the VDO1
- VDO16 terminal.
P12.61 | Active level of virtual 0~1 The output level anyti immedi RW
DO1 logic of the VDO1 me ately
0-Output 1 when valid terminal is set
1-Output 0 when valid when the DO
function selected
by VDO1 is
enabled.
P12.62 | Active level of virtual 0~1 - anyti | immedi RW
DO2 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.63 | Active level of virtual 0~1 - anyti | immedi RW
DO3 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.64 | Active level of virtual 0~1 - anyti immedi RW
DO4 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.65 | Active level of virtual 0~1 - anyti immedi RW
DO5 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.66 | Active level of virtual 0~1 - anyti | immedi RW
DO6 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.67 | Active level of virtual 0~1 - anyti immedi RW
DO7 me ately
0-Output 1 when valid
1-Output 0 when valid
P12.68 | Active level of virtual 0~1 - anyti | immedi
D08 me ately

0-Output 1 when valid
1-Output 0 when valid
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P12.69 | Active level of virtual 0~1 - - anyti | immedi 0 RW
D09 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.70 | Active level of virtual 0~1 - - anyti | immedi 0 RW
DO10 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.71 | Active level of virtual o~1 - - anyti immedi 0 RW
DO11 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.72 | Active level of virtual 0~1 - - anyti | immedi 0 RW
D012 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.73 | Active level of virtual 0~1 - - anyti | immedi 0 RW
DO13 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.74 | Active level of virtual o~1 - - anyti immedi 0 RW
DO14 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.75 | Active level of virtual 0~1 - - anyti immedi 0 RW
DO15 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.76 | Active level of virtual 0~1 - - anyti | immedi 0 RW
DO16 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.77 | Active level of virtual 0~1 - - anyti | immedi 0 RW
D017 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.78 | Active level of virtual 0~1 - - anyti | immedi 0 RW
D021 me ately
0-Output 1 when valid
1-Output 0 when valid

P12.79 | Whether the virtual o~1 - Whether the VDI1 | anyti | immedi 1 RW
DI1-DI16 input value -VDI16 input me ately
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register P12.20 is value register is
powered on is cleared. powered on is
0-not clear cleared.
1-Clear

7.3 Analog input analog output AI/AO function

7.3.1 Analoginput Al

The servo drive has 3 Al terminals, and the input range of Al1-AlI3 is 10V input.
Analog input circuit:

Speed command
input voltage
range: -10V~+10V

4————Low pass filter

Externaltorque
limit input voltage
range: -10V~+10V

Low pass filter

Operation method and steps: Take All as an example to explain the analog voltage setting speed command

method.

P02.01=1 set the current work
as speed control mode

P04.01=0 Speed is derived from
the main speed A
P04.02=1 Main speed A is from
All

P06.67 filtering

P06.68 set zero drift
P06.64 setting offset

P06.65 set dead zone

]

’ P06.66 set Al1 magnification ‘

Glossary:

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 y6 is finally obtained.

124




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

Servo drive
s port — E

Al1 Servo drive internal processing
Analog channel Analtog Tthannell\] Y. Y Y Y5

Al2 input voltage y i Zero ) dead Calculation
input voltage x Filter ‘é‘ : Bias speed Y6

P 9 . | 41 drift zone opesd —
GND—

Analog channel input voltage at 0V

Y(mv) ™
Sampling | 2= 0= 0= 000 |eeesesesmemie Zero drift corrected voltage
voltage | . Offset voltage
Dead zone setting voltage
< y3 y4 /y5
J
400 4’

Zero drift i | 7 g
i,

7 14000 14800
/ | Analog channel input
oo " | 800 ! Voltage X (mV)

ead 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 Al1l deviates from the value of OV.

In the figure, the analog channel output voltage that is not processed internally by the
driver is shown as yl1. Taking the filter time constant P06.67=0.00ms as an example, the
filtered sample voltage y2 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 sample voltage is shown as y3. Y3=y1-400.0.

@ Offset correction:

Set the actual input voltage value when the sampling voltage is 0.

As shown in the figure, when the sampling voltage y4=0 is preset, the corresponding
actual input voltage x=4000mV, which is called offset. Set P06.64=4000.

@ Dead zone setting:

A valid input voltage range when the drive sample voltage is not zero.

After the offset setting is completed, when the input voltage x is between 3200mV and
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4800mV, the sampled voltage value is 0. This 800mV is called the dead zone. Set P06.65 =
800.0. After setting the dead band, the sampling voltage is as shown in y5.

10,3200 < x <4800
Ys = y,,4800 < x <10000=% —10000 < x < 3200

® Calculate the percentage of analog instructions
After the zero drift, offset, and dead zone settings are completed, divide
by 10000mV and multiply by the magnification percentage to get the final
simulation command percentage.
Y = d}ﬁx(mﬁ.aa)%
@® Calculate speed command y6 or torque command
Speed command (rpm) =rated speed (rpm) X Analog instruction percentage.

Torque command percentage = Analog instruction percentage.

For example, when there is no offset, as shown on the left of the figure below, there is
an offset as shown in the right figure below. When the correct settings are completed, the
All sampled voltage value and the speed command value corresponding to the analog input
can be viewed in real time through the oscilloscope channel.

No offset speed command curve
------------ Offset speed command curve

-~ Speeda Speed
Speed (ngoffset (aﬂeEoﬂset)
+10V corresponding +10V correspondinf
speedvalue [T = = = = 7 7 = speedvalue [~~~ =T~ =
VReffr = = = = = V_Ref

|
dead zone Al +10\P
Voltage

! 1
% +10\P
dea Voltage

- Z0ne
Bias

-10V corresponding -10V corresponding
speed value speed value

Schematic diagram of No offset Al1 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
v6 = 1(x—B)

<0000 x (P06.660rP06.720rP06.77)%. B+C=x=100000r—10000=x=<B—C

Where: B: offset; C: dead zone.
To sum up, assuming that the Al1 filter time constant is 0, the All analog command
calculation process is as follows:
(1) Eliminate zero drift and offset
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bl = (All input voltage value P06.61)- (Al1l zero drift P06.68) -( All offset P06.64)
(2) Join the dead zone
0, |b1| « dead zone PO6.65
b1, |b1| = dead zone P06.65
(3) Calculate the percentage of analog instructions

=

All analog command percentage P06.91 = n % (AIl magnification P06.66)%

0000
(4) Calculate the speed command or torque command

Speed command (rpm) = All analog command percentage P06.91Xrated speed P00.02

Torque command (%) = All analog command percentage P06.91.
The Al correction zero drift method is as follows: write 1 to P06.79, trigger calibration
Al1l zero drift; write 2 trigger to P06.79 to correct Al2 zero drift; write P06.79 to 3 trigger
correction Al3 zero drift; for P06. 79 write 4 trigger correction All, Al2, Al3 zero drift. Or
trigger INFN67 through DI, and perform zero drift correction on Al1, Al2, and Al3.
The Al related parameters are as follows.

Set active

e ) ) def | RO/
Num Description Range unit function mom | mome
ault | RW
ent nt
P06.61 | All input voltage - mV Display All input voltage - - - RO
P06.62 | AlI2 input voltage - mV - - - - RO
P06.63 | AI3 input voltage - mV - - - - RO
P06.64 | All bias -10000~ mV Set the actual input anyti | immedi 0 RW
10000 voltage of Al1 when the me ately

zero-drift corrected driver

sample voltage value is 0.
P06.65 | All dead zone 0~5000 mV When the drive sample anyti | immedi 0 RW

voltage value is set to O, me ately
the All input voltage

range.

P06.66 | All magnification 0~1000. % Set the Al1 maghnification. | anyti immedi | 100 | RW

0 me ately .0
P06.67 | All low pass filter | 0~32767 ms Set the filter time anyti | immedi 2 RW
time constant constant of the software me ately

to the All input voltage

signal.
P06.68 | All zero drift -32767~ mV Zero drift: refers to the anyti immedi 0 RW
32767 value of the sampled me ately

voltage value of the servo
driver relative to GND
when the input voltage of

the analog channel is

zero.
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P06.69 | Al2 bias -10000~ mV - anyti immedi 0 RW
10000 me ately

P06.70 | Al2 dead zone 0~5000 mV - anyti immedi 0 RW
me ately

P06.71 | AI2 magnification 0~1000. % - anyti immedi | 100 | RW

0 me ately .0

P06.72 | AI2 low pass filter | 0~32767 ms - anyti | immedi 2 RW
time constant me ately

P06.73 | Al2 zero drift -10000~ mV - anyti | immedi 0 RW
10000 me ately

P06.74 | Al3 bias -10000~ mV - anyti | immedi 0 RW
10000 me ately

P06.75 | Al3 dead zone 0~5000 mV - anyti | immedi 0 RW
me ately

P06.76 | AI3 magnification 0~1000. % - anyti immedi | 100 | RW

0 me ately .0

P06.77 | Al3 low pass filter | 0~32767 ms - anyti | immedi 2 RW
time constant me ately

P06.78 | Al3 zero drift -10000~ mV - anyti | immedi 0 RW
10000 me ately

P06.79 | Automatic  zero 0-7 - anyti immedi 0 RW
drift correction me ately

Write 1 trigger to
correct All zero
drift;

Write 2 trigger
correction Al2
zero drift;

Write 3 trigger
correction Al3
zero drift;

Write 4 trigger
correction Al1-Al3
zero drift;

Write 5 trigger
correction current
sensor;

Write 6 to clear
the current
sensor zero drift

value;

I

Em
O

X
(@]

P06.91 | All analog | -3276.7~ %
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instruction 3276.7
percentage
P06.92 | AI2 analog | -3276.7~ % R - - - RO
command 3276.7
percentage
P06.93 | AI3 analog | -3276.7~ % N - - - RO
command 3276.7
percentage
Related input function bits. .
num Bit description
INFn.67 Valid to invalid jump triggers zero drift of Al1, Al2, Al3

7.3.2 Analog output AO

The servo drive has two AO outputs with an output range of +10V. The AO can output a
specific value by configuring P06.84 and P06.85.

Actual port output voltage =

The corresponding variable is converted to the value of the voltage X AOx Magnification -

AOx Bias.
The relevant parameters are as follows.
Set active
def | RO/
Num Description Range unit function mom | mome
ent ot ault | RW
P06.80 | AO1 offset -10000~ mV When the theoretical | anyti | immedi 0 RW
10000 output voltage is set to me ately
0V, AO1 actually
outputs the voltage
value after being
biased.
P06.81 | AO1 magnification -1000.0~ % Set the theoretical anyti | immedi | 100 | RW
1000.0 output voltage to 1V. me ately
After amplification,
AO1 actually outputs
the voltage value.
P06.82 | AO2 bias -10000~ mV When the theoretical anyti | immedi 0 RW
10000 output voltage is set to me ately
0V, the AO2 actually
outputs the voltage
value after being
biased.
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P06.83 | AO2 magnification -1000.0~ % Set the theoretical anyti | immedi | 100 | RW
1000.0 output voltage to 1V. me ately
After amplification,
AO2 actually outputs

the voltage value.

P06.84 | AO1 configuration -10000~ - Set the output signal anyti | immedi 0 RW
register value 10000 type of analog output me ately
0-Actual speed, 1mv terminal 1
corresponds to 1rpm (AO1).10000
1- Speed loop speed corresponds to output
command, 1mv 10V; -10000
corresponds to 1rpm corresponds to output
2-Torque command, 1mv -10V.

corresponds to 0.1%
rated torque

3-Position error before
filtering, 1Imv
corresponds to 1 motor
encoder pulse

4- Filtered position error,
1mv corresponds to 1
motor encoder pulse
5-Feed forward speed,
1mv corresponds to
0.1% rated speed
6-Position command
speed, 1mv corresponds
to 1rpm

7-Filtered position
command speed, Imv
corresponds to 1rpm
8-A phase current
instantaneous value,
1mV corresponds to
0.1A

9-B phase current
instantaneous value,
1mV corresponds to
0.1A

10-torque feedback, 1mv
corresponds to 0.1%

rated torque

P06.85 | AO2 configuration -10000~ - Set the output signal anyti | immedi 0 RW
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register value
0-Actual speed, 1mv
corresponds to 1rpm

1- Speed loop speed
command, 1mv
corresponds to 1rpm
2-Torque command, 1mv
corresponds to 0.1%
rated torque

3-Position error before
filtering, 1mv
corresponds to 1 motor
encoder pulse

4- Filtered position error,
1mv corresponds to 1
motor encoder pulse
5-Feed forward speed,
1mv corresponds to
0.1% rated speed
6-Position command
speed, 1mv corresponds
to 1rpm

7-Filtered position
command speed, 1mv
corresponds to 1rpm
8-A phase current
instantaneous value,
1mV corresponds to
0.1A

9-B phase current
instantaneous value,
1mV corresponds to
0.1A

10-torque feedback, 1mv
corresponds to 0.1%

rated torque

10000

type of analog output
terminal 2
(AO2).10000
corresponds to output
10V; -10000
corresponds to output

-10V.

me

ately
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Chapter 8 Auxiliary Function

8.1 Fault protection

8.1.1 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 I1 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 111 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.

. . . . Speed at failure
Actual deceleration time = Set deceleration time x 22259 @t faiiure
rated speed

The relevant parameters are as follows.

Set active
i . : def | RO/
Num Description Range unit function mom | mome
ault | RW
ent nt
P02.10 | Servo type 2 failure stop 0~4 - Set the servo anyti | immedi 0 RW
mode selection motor's type Il fault, me ately
0-break enable free the servo motor's
parking deceleration mode
1-Fast deceleration and from rotation to
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stop after the parking is
enabled

2-Slow deceleration stop
and enable

3- Fast deceleration stop
and keep enabled4-
Slow deceleration stop
and keep enabled

stop, and the motor

state after stopping.

P02.11 | Servo three types of 0~4 - Set the servo anyti | immedi 0 RW
failure mode selection motor's type Ill fault, me ately
0- break enable free the servo motor's
parking deceleration mode
1- Fast deceleration and from rotation to
stop after the parking is stop, and the motor
enabled state after stopping.
2- Slow deceleration
stop and enable
3- Fast deceleration stop
and keep enabled4-
Slow deceleration stop
and keep enabled
P02.12 | Over travel stop mode 0~4 - Set the deceleration | anyti | immedi 0 RW
selection mode of the servo me ately
0- break enable free motor from rotation
parking to stop and the state
1- Fast deceleration and of the motor after
stop after the parking is stopping when the
enabled over travel occurs
2- Slow deceleration during servo motor
stop and enable operation.
3- Fast deceleration stop
and keep enabled
4- Slow deceleration
stop and keep enabled
P02.16 | Fast stop time 0~65535 | ms | Setthe deceleration | anyti | immedi | 500 | RW
time when the servo me ately
is fast stopped.
P02.17 | Slow parking time 0~65535 | ms | Setthe deceleration | anyti | immedi | 100 | RW
time when the servo me ately 0

is slow to stop.
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8.1.2 All faults

The servo supports the following faults.

error Fault description
code
Er.100 Software over-current, when the percentage of current detected by software P09.31 is greater

than the value set by P10.01, the software over-current fault is reported, and the fault can be

shielded by BIT1 of P10.33.

Er.101 Hardware overcurrent

Er.102 Overvoltage, for 220V driver, overvoltage when bus voltage P01.08 is greater than
420V.For 380V drivers, overvoltage is reported when the bus voltage P01.08 is greater than
750V.

Er.103 Under voltage, under voltage when the bus voltage P01.08 is less than the rated voltage

P01.07*1.414*0.7.

Er.104 The current sensor is faulty. It is detected that the current is not 0 before the relay is turned on

for the first time.

Er.105 If the encoder fails and the encoder is not connected, the fault is reported.

Er.106 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 The phase sampling fault is reported when the phase obtained by the HALL switch and the

phase obtained by the encoder differ too much.

Er.108 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 is reported when the two samples are separated by
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

Er114 Z point offset not found

Er.115 Hall code value learning error

Er.117 The driver overheats and reports a driver overheat fault when it detects that the driver

temperature P01.10 is greater than the driver overheat threshold P10.06.

Er.118 The line-saving encoder does not have a feedback threshold value at power-on.

Er.119 Motor encoder type does not match

Er.121 RST input phase loss

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 Over speed, when the speed percentage (actual speed / rated speed) exceeds P10.05, the over

speed is reported.

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 O, the fault is reported. Note that it is easy to report this fault if the
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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 software limit limit or greater than the software limit limit, report this fault.

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 Full closed loop position error is too large

Er.214 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 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, 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 Absolute encoder battery failure

Er.228 Inertia learning failed, need to reset P07.03 and P07.04

Er.229 When learning the full closed loop parameter, the position value detected by the second

encoder is too small

Er.231 Bus error

Er.232 Second encoder battery failure
Er.600 Motor overheating

Er.601 DIfunction code is not assigned

Er.602 The Al zero drift is too large. When the Alx zero drift P06.68/P06.73/P06.78 is greater than the
threshold P10.10, the zero drift is too large.

Er.603 return home timeout, when the homing time is greater than P10.08, the fault is reported.

Er.604 When the absolute encoder is self-learning, the motor rotates in the wrong direction and

needs to change the UVW wiring.

Er.605 Absolute encoder battery voltage is too low, need to replace the new battery when the drive is
powered on
Er.606 The second encoder battery voltage is too low, you need to replace the new battery when the

drive is powered on.
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Er.607

Inertia learning fails, need to increase P07.33 and then learn

The relevant parameters are as follows.

Num

Description

Range

unit

function

Set active

def

ault

RO/
RW

mom mome

ent nt

P09.31

Q axis current
feedback

loop

%

Displays the Q-axis
current loop

feedback value.

. . - | rO

P10.01

Software overcurrent
threshold

0~800

%

When the
detected current
percentage P09.31
is greater than this
value, the
software
overcurrent fault is

reported.

400 | RW

me ately .0

anyti immedi

P10.02

Motor overload value

0~3276.7

%

Set the overload
protection point,
which is generally
set to the motor
rated current /
drive rated current

*100%.

100

me ately .0

anyti | immedi RW

P10.03

Stall protection current
threshold

0~300.0

%

When the driver
current percentage
P09.31 exceeds
this value and the
time of P10.04
continues, and the
speed is less than
5 rpm, the jam is
faulty. This value
is
recommended
to be set to the
motor rated
current / drive
rated current *
100%.

100 | RW

.0%

anyti immedi

me ately

P10.04

Blocked

time

Motor
protection
threshold

0~65535

ms

anyti | immedi | 800 | RW

me ately
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P10.05 | Percentage of speed 0~3276.7 % When the anyti | immedi | 150 | RW
percentage of the me ately .0
actual speed/rated
speed is greater
than the
overspeed
percentage, the
overspeed fault is
reported.
P10.06 | Drive overheat | 0~3276.7 C When the drive anyti | immedi | 80. RW
threshold temperature me ately 0
P01.10 is greater
than this value, the
drive is
overheated.
P10.08 | return home timeout 0~32767 s When the homing | anyti | immedi 0 RW
time exceeds this me ately
value, a zero
timeout fault is
reported. When
set to 0, homing
timeout protection
is not performed.
P10.09 | Power-off motor o~1 - Set whether to anyti | immedi 0 RW
encoder position remember the me ately
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 anyti | immedi | 500 | RW
drift of Alx is me ately
greater than this
value, the zero
drift drifts over a
large fault.
P10.11 | Motor overload curve 0~4 - Select the motor anyti | immedi 0 RW
selection overload curve. me ately
P10.20 | Current fault code - - Display fault code - - - RO
P10.21 | Selected last x failures 1~5 - Used to select to anyti | immedi 1 RW
view the last 5 me ately
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faults of the servo
drive. This function
code is used to set
the number of
faults to be
viewed:
P10.22 | Fault code for selected - - - - - - RO
x times of failure
P10.23 | Time of selected x - min - - - - RO
times of failure
P10.24 | Motor speed of x times - rpm - - - - RO
selected
P10.25 | Motor current rms - A - - - - RO
value for selected x
faults
P10.26 | Instantaneous value of - A - - - - RO
V-phase motor current
for selected x faults
P10.27 | Instantaneous value of - A - - - - RO
W-phase motor
current for selected x
faults
P10.28 | Bus voltage for - Vv - - - - RO
selected x faults
P10.29 | Drive temperature for - [ - - - - RO
selected x faults
P10.30 | Entity DI status of - - - - - - RO
selected x times of
failure
P10.31 | Entity DO status of - - - - - - RO
selected x times of
failure
P10.32 | Hardware fault count - - - - - - RO
value
P10.33 | Fault shielding 0~65535 - BITO Shield anyti | immedi 12 RW
Overload BIT1 me ately
Shield Software
Overcurrent BIT2
Shield Phase Fault
BIT3 Shield
Current Change
Large BIT4 Shield
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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
BIT10 Shield

Encoder

malfunction

8.1.3 Troubleshooting

(1) Er.100  Software overcurrent
Fault generation conditions:
The percentage of current detected by the software P09.31 is greater than the P10.01
overcurrent threshold, and the software overcurrent fault is reported. The fault can be
shielded by BIT1 of P10.33.

Cause Confirmation method Processing method
1 . Motor UVW phase | » Confirm UVW phase | Adjust the UVW phase
sequence reversed or sequence and lack of | sequence or replace the
missing phase phase motor
) ) > Check if the value
2. P10. 01 setting is too
of parameter P10.01 | Increase P10.01
small )
is too small
> Check P07.01
current loop ratio,
P07.02 current loop
integral gain,
) ] ) P07. 03 speed loop )
3. Gain setting is too . . Reduce gain related
proportional gain,
large parameters
P07. 10 torque feed
forward coefficient,
whether these
parameters are set
too large
4 . Motor peak current | » Check the Correct P20.24 motor peak
percentage setting is too P00. 24 motor peak current percentage
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large

current percentage
whether it is

consistent with the
actual peak current

of the motor

5 Al

small

Motor power 1is too

Confirmation based

on actual load

Replace the more powerful

motor

6. Motor output current is

greater than motor peak

Check if the drive
torque limit value
(default limiter

Reduce the torque limit

source P05.13) is value
current
greater than the
motor peak current
(2) Er101 Hardware overcurrent

Fault generation conditions:

The hardware detects that the driver output current has reached the peak threshold.

Cause

Confirmation method

Processing method

1. The initial phase of

the magnetic pole 1is

incorrect

»

Check the UVW
phase sequence
Is the servo motor a

standard motor?

Fn005,

the encoder

Operate re—learn

2. Motor UVW power cable

connection is abnormal

Check the driver
and motor terminals
of the UVW cable for
poor contact and port
aging.

Unplug the UVW motor
cable and check if

the wire is shorted.

Connect the motor cable

correctly

3 N

small

Motor power 1is too

Determined based on
actual load

conditions

Replace the more powerful

motor

4. Motor damage

Unplug the motor
cable and measure the
resistance between
the motor’ s UVW by

the multimeter.

is

the

If the UVW resistor
unbalanced, replace

motor

5. Braking resistor too

small or shorted

Measure whether the
resistance across
the driver P, Rb’ is

normal

Replace the brake resistor

6. Drive failure

Unplug the motor

Replace the drive
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cable, then enable
the servo and still

report the fault.

» During the rotation
of the motor, it can
shake sharply or make

7 - Unreasonable gain a sharp sound. You ) )

. Adjust the gain

setting can also observe the

curve of the current

loop through

VECObserve.
> VECObserve

observes whether the | Modify the acceleration

control command is given by the control
8. The acceleration and too drastic command, increase the
deceleration time is too | » Check if the filter time of the control
short acceleration/decele | command, increase the

ration time acceleration and

parameter setting is | deceleration time
too small
» Check if the motor

9 . Motor UVW line cable is too long Shorten the motor wire and

connected to capacitive | » Check if the motor eliminate the capacitance
load UVW is connected to | on the UVW terminal
the capacitor

) » Check if the )
10, Mechanical clearance . Reduce mechanical
] mechanical clearance
is too large i clearance
is too large

(3) Er102  High voltage

Fault generation conditions:

When the DC bus voltage detection value P01.08 is greater than the overvoltage
threshold, an overvoltage is reported.

For drives with a rated voltage of P01.07 less than 300V, the overvoltage threshold is
420V. For drives with a rated voltage of P01.07 greater than 300V, the overvoltage threshold
is 750V.

Cause Confirmation method Processing method
) » Check if the P01.07 ) ]
1. Drive rated voltage . | Modify the drive rated
. parameter setting 1s
setting error voltage parameter POI1.07
correct.

» Check if the P01.09 | Modify the bus voltage

2 + DC bus voltage ] ] ] ] o
parameter setting is | calibration coefficient

calibration coefficient )
correct. P01.09 (adjustment range

setting error ~
90% 110%)

141



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
) » Oscilloscope checks | Adjust the power supply or
3. Drive RST power supply ) )
) if the RST power increase the power supply
is unstable ) ] ]
supply is normal noise filter
» The multimeter Adjust the bus voltage
) measures whether the | calibration coefficient
4. DC bus voltage is too )
high voltage across the P01.09 (adjustment range
18 . . ~ .
driver P and N is 90% 110%) or adjust the
normal. power supply
» Check the brake
resistor for poor
contact, short
circuit or open o
) . ) ) Correct wiring or
5. Brake resistor is not circuit )
. . replacement of braking
working properly » The multimeter ]
resistor
measures whether the
resistance at both
ends of the driver P
and Rb’ is normal.
» Check whether the
energy consumption
brake P02.20
] ] parameter, the Set P02. 20, P02. 21
6 . Braking resistor ] ]
} ] braking resistor correctly, P02.22 can be
parameter setting 1S . .
resistance value set up to 5 times the
unreasonable ) )
P02. 21, and the braking resistor power
braking resistor
power P02.22 are set
correctly.
7. The system is a large | » View actual
inertia load and the deceleration time Adjust the deceleration
deceleration time is too time appropriately
short
8 . Unreasonable gain | » Check if the motor is ) )
) ] ) Adjust the gain
setting oscillating
(4) Er.103  Under voltage

Fault generation conditions:

When the bus voltage detection value P01.08 is less than the under voltage threshold,
the under voltage is reported. Under voltage threshold = rated voltage of the driver
P01.07*1.414%*0.7.

Cause

Confirmation method
» Check if the POI.07

parameter setting is

Processing method

1+ The driver RST power )
Modify the rated voltage of

supply does not match the .
the drive PO1.07

rated of the correct.

voltage
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driver PO1.07

2+ Acceleration time is | » View actual ) )
) ) Reduce acceleration time
too short acceleration time
» Measuring grid Adjust the rated voltage of
) ) voltage the drive P01.07 to be
3. Gridvoltage is too low ) ] ]
consistent with the grid
voltage
» As soon as other
) heavy—duty devices
4. Other heavy equipment )
are started, the Adjust RST power
starts . .
drive reports this
failure.
] ) ] » Report the fault as
5 . Charging circuit ] ) )
. soon as the drive is | Replace the drive
failure
enabled
» Check if the P and Rb’ ) ,
. . . Prevent braking resistors
6. Braking resistors P, terminals of the , .
, i P, Rb" from shorting to
Rb" are shorted to ground driver are shorted to
ground
the ground
» When using a
single—phase power Use three—-phase power or
7. Overloaded
supply, the actual reduce the load
load is too large
8. Main power supply RST | » Measuring power )
Adjust RST three—phase
three—phase current supply RST
] power supply
imbalance three-phase current
» Calculate whether

9. RST power cable cross

section is too small

the RST wire meets

the driver current

Thickening RST power cable

(5) Er.104
Fault generation conditions:
The current sensor is faulty.

Current sensor failure

Cause Confirmation method Processing method
1. Current sensor | » -
. Replace the drive
failure
(6) Er.105  Encoder failure

Fault generation conditions:

The encoder has no signal or the signal is unstable.

Cause

Confirmation method

Processing method

1. Encoder line interface

definition error

>

View encoder line
interface

definitions

Adjust encoder wiring
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2 + Poor encoder line | » Detect encoder line o
Correct wiring

contact
3. Encoder line | » Multimeter detection )

] ] Replace the encoder line
disconnected encoder line
4 N Subject to | » Turn off other
electromagnetic devices that may Eliminate interference
interference cause interference

(7) Er.106 EEPROM failure
Fault generation conditions:
EEPROM read and write data error.

Cause Confirmation method Processing method

1. EEPROM read data error | » - Replace the drive

(8) Er.107  Phase sampling fault
Fault generation conditions:
When the phase obtained by the HALL switch is too different from the phase obtained
by the encoder,Report this fault.

Cause Confirmation method Processing method
> - Set BIT2 of fault mask
1. Phase sampling fault parameter P10.33 to 1 to
shield this fault

(9) Er.108 FPGA and ARM communication failure
Fault generation conditions:
The fault is reported when the value written by ARM does not match the value read to
the FPGA.

Cause Confirmation method Processing method
1. The fault is reported | » -

when the value written by
ARM does not match the
value read to the FPGA.

Replace the drive

(10) Er.109 Large current change
Fault generation conditions:
The fault is reported when the two sampled currents differ by 50%.

Cause Confirmation method Processing method

> - Set BIT3 of fault mask
parameter P10.33 to 1 to
shield this fault

1. when the two sampled
currents differ by 50%.

(11) Er111 Motor winding abnormal
Fault generation conditions:
When the motor learns the winding direction, the current changes direction wrong.

Cause Confirmation method Processing method
> Check motor UVW Correctly connect the UVW

1. Motor winding abnormal

wiring motor line
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(12) Er113 No encoder Z point detected

Fault generation conditions:

When the encoder is self-learning, the Z-point signal is not detected.

Cause Confirmation method Processing method
1 . Poor encoder 1line | » Check the encoder Connect the encoder cable
contact line correctly
» Correctly connect

2. GRS ERAIR

the encoder cable,
after learning a few
times, still report

this fault

Replace the motor

(13) Er.114 Z point offset error

Fault generation conditions:

When the encoder is self-learning, the detected Z-point signal position is greater than
the encoder resolution.

Cause

Confirmation method

Processing method

1 A

abnormal

Encoder signal is

Correctly connect
the encoder cable,
after learning a few
times, still report

this fault

Replace the motor

(14) Er.115 HALL code value is wrong

Fault generation conditions:

When learning the encoder, the HALL code value is zero or one at the same time.

Cause Confirmation method Processing method
1 + Encoder signal is|» -
Replace the motor
abnormal
(15) Er.117 overheat

Fault generation conditions:

When the driver temperature P01.10 is greater than the overheat threshold P10.06, the
overheat fault is reported.

Cause Confirmation method Processing method
1 + Drive temperature | » Measuring drive ) )
) Increase drive cooling
overheating surface temperature
2. The cooling fan is not | » Check the fan running )
) Replace the cooling fan
working properly status
3. The site temperature is | » Thermometer measures | Reduce ambient temperature
too high field temperature or Increase drive cooling
4 Long—term low | » Monitor actual load
frequency and high conditions

current operation of the

motor

Increase drive power
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(16) Er.118 The HALL encoder value of the line-saving encoder is incorrect at
power-on
Fault generation conditions:
The HALL encoder value of the line-saving encoder is incorrect at power-on

Cause Confirmation method Processing method
> Correctly

o ] connect the encoder
1 + Provincial line
) ] cable, after
encoder signal is i . Replace the motor
learning a few times,
abnormal . .
still report this

fault
(17) Er119 Encoder type does not match
Fault generation conditions:
The encoder type recognized by the FPGA does not match the encoder type set by the
drive.

Cause Confirmation method Processing method
» Check that P00.08 is

1. Incorrect parameter . . .
consistent with the | Modify parameter P0O0. 08

setting
actual encoder type.
» Check that the
encoder type
identified in the
) Replace the motor type or
2. Motor type error FPGA version

change the FPGA program
(PO1.02) matches the 8 brog

actual connected

encoder type.

(18) Er.200 Return home signal is assigned
Fault generation conditions:
The return home mode requires access to the home switch, and the home switch is not
assigned in the DI configuration.

Cause Confirmation method Processing method
» Check if DI is

configured with the | DI configuration return

1. DI is not configured
with the return home

) return home signal home signal INFn. 34
signal INFn. 34

INFn. 34
(19) Er.201 DI repeat distribution
Fault generation conditions:

The same INFn function is assigned to two different DI or VDI terminals.

Cause Confirmation method Processing method
1. The same INFn function | » Check DI or VDI
is assigned to two configuration
different DI or VDI

Modify DI or VDI

configuration
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lterminals

|

(20) Er.202 Over speed
Fault generation conditions:

The over speed fault is reported when the speed percentage (actual speed/rated speed)
is greater than the over speed percentage 10.05.

Cause

Confirmation method

Processing method

4. 7 point offset P00. 71

error

1. Over speed percentage | » Check the value of
. ] Increase 10. 05 or decrease
10. 05 setting 1is too parameter 10. 05
the speed
small
) ] ] » Check the P07.03,
2. Gain setting is too .
P07. 04, PO07.05 Reduce the gain
large .
parameter settings
3. HALL switch detection | » - )
Re—learning encoder
error
> If it is the company s

motor, the value is set to
0. Set this value before
setting P02. 35=8421.

(21) Er.203 Position error is too large

Fault generation conditions:

When the difference P03.17 between the given position and the actual position is
greater than the position error excessive threshold P03.19, the fault is reported.

5. Mechanical stuck motor

mechanical
transmission 1is

stuck

Cause Confirmation method Processing method
1 . Position command | » Check the values of
filter parameters P03. 06 P03. 06 and P03. 07 Decrease P03. 06 and P03. 07
and P03.07 are too large
» Check whether the
P07. 03, PO07.04, and
2. The gain is too small P07. 05 parameter Adjust the gain
settings are
reasonable.
3+ Position command too | » Check position Reduce position command
fast command speed
4 Position  error | » Check position error o
Increase position error
threshold P03.19 is too too large threshold
too large threshold P03. 19
small P03. 19
» Check if the

Handling mechanical jam

problems

(22) Er.204 DI function does not assign interrupt fixed length trigger signal

Fault generation conditions:
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The interrupt fixed length function is enabled, but the DI of the interrupt fixed length
trigger function number INFn.40 is not assigned.

Cause Confirmation method Processing method
1 . DI unassigned | » View DI

interrupt fixed length configuration

Configure a DI to interrupt

. . the fixed length trigger
trigger function number

INFn. 40
(23) Er.205 No return to home before running absolute position mode

Fault generation conditions:

No return to home before running absolute position mode

function number INFn. 40

Cause Confirmation method Processing method
1+ No return to home | >» - Return to home before
before running absolute running absolute position
position mode mode

(24) Er.206 Motor overload
Fault generation conditions:
The motor current is greater than the servo rated current and runs continuously for a
period of time to report motor overload.

Cause Confirmation method Processing method

» Check the value of Set P10. 02 as a percentage

1+ Incorrect parameter P10. 02 of the rated motor current
settings to the rated current of the
drive.

2 . Motor power is not | » Confirm according to | Replace the servo motor

enough actual load with more power
(25) Er.207 Software limit

Fault generation conditions:

After the software limit is enabled by P03.73, when the actual user position is less than

the lower limit of the position and the speed is negative, the software limit is reported.
When the actual user position is greater than the upper limit of the position and the speed is
positive, the software limit is reported.

Cause Confirmation method Processing method

1. Incorrect parameter | » View P03.73 .
_ Modify P03. 73
settings
2. Software limit value | » View P03.74, P03.76
setting is unreasonable
(26) Er.208 Hardware limit
Fault generation conditions:

After the hardware limit is enabled by P03.73, when the reverse position limit switch is

Modify P03. 74, P03.76

valid and the speed is negative, the hardware limit is reported. When the positive position
limit switch is active and the speed is positive, the hardware limit is reported.

Cause Confirmation method Processing method

148



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
1+ Incorrect parameter | » View P03.73 )
] Modify P03. 73
settings
2 + Whether the 1limit | » Check that the limit | Adjust the 1limit signal
Signal sensor is Signal sensor is sensor installation
installed properly. installed properly. | position

(27) Er.209 4th power position curve planning failed

Fault generation conditions:

4th power position curve planning failed

Cause Confirmation method Processing method
1. 4th power position | » - Reset reasonable speed and
curve planning failed position planning values
(28) Er.213 Full closed loop position error is too large

Fault generation conditions:

In the full closed loop, the detected second encoder position error is too large

Cause Confirmation method Processing method
» Observe the movement | Press the material to
1. Material slippage of materials prevent the material from
slipping.
2 + Full closed 1loop | » Viewfull closed loop
o o Increase the full closed
position error too large position error L
) ) loop position error
threshold P03. 36 setting excessive threshold )
excessive threshold P03. 36
too small P03. 36
3 . Fully closed-loop | » View P03. 40
o Set reasonable full-closed
position error clear o
] position error clear
parameter P03.40 setting
) parameter P03. 40
is unreasonable
» Check whether the

4 . Full-closed

encoder polarity setting

mode

error

parameters set in the
full-closed mode
encoder polarity
P03. 33 match the

actual conditions.

Modify P03. 33

(29) Er.214 Prohibit positive/reverse

Fault generation conditions:

Prohibited forward/reverse is set by P02.03, but the forward/reverse command is
actually input.

Cause Confirmation method Processing method
1 N Prohibited | » Check the input
forward/reverse is set by command direction ) ) )
Modify the direction of the
P02. 03, but the
command
forward/reverse command

is actually input.
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(30) Er.216 Z point signal is unstable
Fault generation conditions:
The detected encoder position difference of two Z points is too different from the actual
encoder resolution.

Cause Confirmation method Processing method

1 . Poor encoder 1line | » Check the encoder o
. Correct wiring
contact line

» After the encoder has

2 . Encoder signal is learned a few times,

) ) | Replace the motor
abnormal it still reports this

fault.

(31) Er.217 SYNC signal timeout
Fault generation conditions:
The SYNC signal was received for longer than the actual synchronization period.

Cause Confirmation method Processing method
» Check if the
CANopen/EtherCAT

communication line Correct wiring

1. The SYNC signal was
received for longer than

the actual )
) . . is connected
synchronization period
normally

(32) Er.219 Motor stall
Fault generation conditions:
When the driver current percentage P09.31 is greater than P10.03, and the speed is
close to zero, and the time of P10.04 continues, it is blocked.

Cause Confirmation method Processing method
»  Check out P10.03 and
P10. 04. Generally,

1 + Improper parameter P10.03 is set to

] Modify P10.03, P10.04
setting motor current to

drive current %;
P10. 04 is set to 200.
» Check if the

2+ Mechanical stuck motor mechanical drive is

Handling mechanical

transmission problems
stuck

3+ Motor power is too | » Judging according to
Increase motor power

small the actual load

(33) Er.220 Braking resistor overload
Fault generation conditions:
When the braking resistor is continuously in the braking state, and the actual braking
average power is greater than the braking resistor power, the braking resistor overload fault
is reported.

Cause Confirmation method Processing method
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» View brake
resistance value
P02. 21, braking
resistor power
P02. 22, braking

resistor heat

1 A}
setting

Reasonably set P02.21

P02. 22, P02. 23

Improper parameter

dissipation
coefficient P02.23

» Braking is frequent,

2. Braking resistor power ] ] Replace high power braking
) braking resistor )
is too small resistor

heat is too small

(34) Er.221 Forward travel limit DI function number is not assigned
Fault generation conditions:
The return home mode requires access to the forward stroke limit signal, but the
forward stroke limit DI function number INFn.43 is not assigned in the DI configuration.

Cause Confirmation method Processing method
1 . Unassigned forward | » View DI function Assign  forward stroke
stroke limit DI function configuration limit DI function number
number INFn. 43 parameters INFn. 43

(35) Er222 Reverse travel limit DI function number is not assigned
Fault generation conditions:
The return home mode requires access to the reverse stroke limit signal, but the reverse
stroke limit DI function number INFn.44 is not assigned in the DI configuration.

Cause Confirmation method Processing method
1 + Unassigned reverse | » View DI function Assign reverse stroke
stroke limit DI function configuration limit DI function number
number INFn. 44 parameters INFn. 44

(36) Er223 Finding home failed
Fault generation conditions:
During the return home process, the signal was not found.

Confirmation method
» Check if the home

Cause Processing method

1. Not connected to the

home signal

signal is correctly
connected to the

servo DI

Connect the home signal

correctly

(37) Er224 CAN bus status switch failed

Fault generation conditions:
During the enable servo process, the state machine of the CAN bus switches to the

pre-operation mode.

Cause

Confirmation method

Processing method

1. During the enable servo

process, the state

» View the servo enable

process

CAN  bus

cannot be

state machine

switched to
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machine of the CAN bus pre—operation mode during

switches to the servo enable

pre—operation mode.

(38) Er.225 Unsupported CANopen bus mode of operation
Fault generation conditions:
Unsupported CANopen bus mode of operation

Cause Confirmation method Processing method
1 . Unsupported CANopen | » - Use other CANopen bus
bus mode of operation operating modes

(39) Er.226 Absolute encoder lap overflow in absolute mode
Fault generation conditions:
Absolute encoder lap overflow in absolute mode.

Cause Confirmation method Processing method

1. Absolute encoder lap | » -

overflow in absolute mode

(40) Er.227 Absolute encoder with battery failure in absolute mode
Fault generation conditions:
Absolute encoder loses battery in absolute mode, absolute position information is lost.

Cause Confirmation method Processing method

) » Measuring encoder
1. Battery is dead Replacement battery
battery voltage

(41) Er.228 Inertia learning failure
Fault generation conditions:
When self-learning system inertia, the frictional resistance is too large, and the
self-learning current limit P02.36 is too small.

Cause Confirmation method Processing method
1 . When self-learning | » View P02. 36
system inertia, the

frictional resistance is
too  large, and  the Increase P02. 36
self-learning current
limit P02.36 is too
small.

2. The system inertia is | » View P07. 33

too large, and  the
acceleration and
deceleration time PO07.33

Increase P07. 33

of the learning habit is

too small.
3 . Unreasonable gain | » Motor jitter Increase P07.03 and
setting decrease P07. 04

(42) Er.229 Full closed loop parameter learning failure
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Fault generation conditions:
During the full closed loop parameter learning process, the position value of the second
encoder changes too little.

Cause

Confirmation method

Processing method

During the full closed
loop parameter learning

process, the position
value of the second
encoder changes too
little.
1.

Check whether the
second encoder works
normally during the
full closed loop

learning process.

Ensure that the second
encoder works properly
during full-closed
learning and that the

material does not slip.

(43) Er.600 Motor overheating

Fault generation conditions:

Motor temperature is too high

Cause

Confirmation method

Processing method

1. Because the load is too

» Observe the load

Replace the more powerful

large, the motor is hot motor
) | » Detecting the Reduce the ambient
2. The site temperature is )
. ambient temperature | temperature around the
too high
motor

(44) Er.601 DI function
Fault generation conditions:

code is not assigned

DI function code is not assigned

Cause

Confirmation method

Processing method

1. The speed/torque is
from AB
but the AB

function

derived
switching,

switching

number is not assigned.

> View DI

configuration

Configure DI correctly

(45) Er.602 Al zero drift too large

Fault generation conditions:

All zero drift P06.68/Al2 zero drift P06.73/AI3 zero drift P06.78 is greater than Al zero
drift threshold P10.10.

Cause

Confirmation method

Processing method

1. Al zerodrift too large

> Check if the input

analog is normal

Make sure the analog input

is normal

(46) Er.603 Return home timeout

Fault generation conditions:

The actual time of return home exceeds the return home timeout threshold P10.08.

Cause

Confirmation method

Processing method

1. The return home signal

is not properly

» Check if the home

signal is normally

Correct access to home

signal
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connected. connected to the

Servo
(47) Er.604 Motor rotation direction is wrong during self-learning

Fault generation conditions:

Motor rotation direction is wrong during self-learning.

Cause Confirmation method Processing method

1 . Motor rotation | » -
Check that the motor and

direction is wrong during o
. encoder wilring are correct
self-learning
2 . Motor UVW phase | » Confirm UVW phase Change the UVW phase
sequence is wrong sequence sequence
(48) Er.605 Absolute encoder battery alarm
Fault generation conditions:
The absolute encoder operates in absolute mode and the battery voltage is too low.

Cause Confirmation method Processing method

1. The absolute encoder | » Check battery
operates in absolute mode voltage Replace the encoder
and the battery voltage battery

is too low.

8.1.4 Motor overload protection

The motor load factor is defined as (torque output percentage Un013) / (overload value
P10.02). The load rate of the motor output is related to the time that can be continuously
operated. In other words, the higher the motor load factor, the smaller the sustainable
operation time. Once the continuous run time is exceeded, a motor overload fault is
reported.

Torgus output percentages Undl3

Motor load ratio =
Motor overload threshold P10.02

Actual current

Torgue output percentage Un013 = * 100%
Servo rated current
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10000

! Load ratio Continuous running
1
! time (s)
1000
; 1.1 1000
11
st k 1.2 200
5
:3% 100 1.4 42
© 1.7 18
10 2.1 8.4
= 2.4 5.5
1 ] 2.7 4.0
100 150 200 250 300 350
HEHESE 0 3.0 2.9

The relevant parameters are as follows.

Set active
i . . def | RO/
Num Description Range unit function mom | mome
ault | RW
ent nt
P10.02 | Overload value 0~3276.7 % Set the overload | anyti | imme 100 RW
protection point me diatel
y

8.1.5 Brake resistor overload protection

The servo brakes at the rated power of the resistor based on the actual set resistance
value and resistance power. For 220V drives, when the DC bus voltage is greater than
380VDC, the energy brake circuit can be activated by setting parameters. For 380V drives,
when the DC bus voltage is greater than 680VDC, the energy brake circuit can be activated by
setting parameters. It can brake for 33s continuously under the rated power and the heat
dissipation coefficient is equal to zero. If the braking time is exceeded, the brake resistor
overload fault is reported. When the braking resistor is not working, if the heat dissipation
coefficient is not equal to zero, heat is dissipated according to the set heat dissipation
coefficient. If the heat dissipation coefficient is set to 100%, 10s can dissipate heat from the
maximum heat to zero. The actual resistance used needs to be calculated according to the
field conditions. Refer to the table below for the selection of braking resistors under normal
conditions.

Rated Recommended braking resistor
Input Rated power
current resistance Resistance
power (KW)
(A) Q) power (W)
0.4 3 180 400
Three-phas 0.75 6 100 500
e 220V 1.5 9 50 1000
2.2 15 35 1500
Three-phas 1.5 3.7 150 1000
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e 380V 2.2 6 100 1500
4 10 60 2500

5.5 13 40 3500

7.5 16 35 4500

11 25 25 6000

15 32 15 10000

The relevant parameters are as follows.

activ
Set
o . . e defau | RO/
Num Description Range unit function mom
mom It RW
ent
ent
P02.21 | Brake resistor resistance 0~3276.7 Q Used to set the anyti | imme 0 RW
resistance of the me diatel
drive brake y
resistor.
P02.22 | Braking resistor rated | 0~3276.7 KW Power for setting | anyti | imme 0 RW
power the brake resistor me diatel
of the drive y
P02.23 | Braking resistor heat 0~100 % The heat anyti | imme 50 RW
dissipation coefficient dissipation me diatel
coefficient of the y
braking resistor. If
100% is set, 10s
can fall from 0 to
0.

8.1.6 Motor overheat protection

Set the DI function number to INFn.57, and 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 the DI to be
valid, the driver reports the motor overheat fault Er.600.

24\ g e e

Temperature sensitive resistor

COM | I

Motor overheat detection circuit
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8.1.7 Motor phase loss protection

The servo drive has input phase loss and output phase loss protection. Determined by
P10.07 whether it is enabled. Input phase loss means that the servo input voltages R, Sand T
lack one of the phases. The lack of an output phase means that the motor wires U, V and W
lack one of the phases. The parameter P10.07 has 16 bits from 0 to 15. When the Oth bit is 1,
the output phase loss protection is enabled. When the first bit is 1, the input phase loss
protection is enabled. That is to say, when P10.07 = 0, phase loss protection is not enabled;
when P10.07 = 1, the output phase loss protection function is valid; when P10.07 = 2, the
input phase loss protection function is valid; when P10 . When 07 = 3, the input and output
phases are simultaneously disabled.

Set active

e ) ) def | RO/
Num Description Range unit function mom | mome
ault | RW
ent nt
P10.07 | Phase loss | 0~32767 - When the Oth bit is 1, anyti | immedi 3 RW
protection setting the output phase loss me ately

protection is enabled.
When the 1st bit is 1,

the input phase loss

protection is enabled.

8.2 Brake output function

The brake is a mechanism that prevents the servo motor from moving in the
non-operating state when the servo drive is in the non-operating state, so that the motor is
kept in position so that the moving part of the machine does 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 is automatically enabled. It should be noted that the effective level of the
brake function terminal can only be set to low level, otherwise there will be a situation of
loosening during power-on.

The relevant output function number is as follows.

num Bit description

OUTFn.24 Brake output.

When it is invalid, the brake power supply is disconnected, the brake is actuated, and the
motor is in the position lock state;

When it is valid, the brake power is turned on, the brake is released, and the motor can be

rotated.
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8.2.1 Brake process

The brake is divided into two situations. The first is the brake process under static
conditions, and the second is the brake process under dynamic conditions.

The brake sequence under static refers to the moment when the input break enable
command (ie, INFn.01 is switched from ON to OFF) and the brake speed is lower than 20
rpm.

The dynamic brake timing refers to the moment when the input break enable command
(ie, INFNn.01 is switched from ON to OFF) and the motor speed is higher than 20 rpm.

Static brake process
When the INFn.01 is switched from ON to OFF, the brake process when the motor speed
is lower than 20 rpm is as follows.

a

INFn.01 valid d
servo o
enable invalid
| e
! power ups !
Motor is
energized ~ No power |
_Release 1 P02.32
instruction bl
OLéTFI?.24 Lock
rake :
truct| |
output instruction Mb Brake =
¥ release 1*‘»3

Brake Brake 3
contactor lock !
Position/

speed/

torque
command

Actual | |
position / | |
speed / i i

c

P02.30

torque

At the beginning, the brake is locked. At time a, the PLC gives the servo enable signal
(INFn.01). When the servo receives the enable signal, it energizes the motor immediately.
The motor locks and sends the brake release command (OUTFn.24), waiting for 1*. After the
time b, the brake contactor is completed and the brake is released. The servo driver starts
accepting the position/speed/torque command after the P02.30 millisecond to c time from
the receipt of the enable signal, and the motor starts to rotate. After the motor rotates,
when the motor reaches the time d, the PLC sends a break enable signal. When the servo
detects that the motor speed is lower than 20 rpm, the static brake process is executed, and
the brake lock signal is issued immediately. After 1* delay, the brake contactor acts. Finished,
the brake is locked, and then arrives at e time, the motor is powered off.

Note: 1* is the time from when the servo sends the brake signal to the actual brake
contactor action.

P02.32 is the power-on time of the driver after the lock is locked. After the servo is
turned off, the mechanical movement moves due to its own weight or external force.

P02.30 is the delay from the enable of the drive to the input position/speed/torque
command.
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Note: After the drive is enabled, it is forbidden to input any torque or speed command
within the time range of P02.30. Similarly, the position/speed/torque command must
brake the motor when servo break is enabled.

» Dynamic brake process

When the servo enable is turned from ON to OFF, if the current motor speed is greater

than 20 rpm, the drive performs the dynamic brake process. After the servo enable is turned
off, the servo always detects the following two conditions. When any one of the conditions is
met, the brake lock signal is output.

a. The filtered motor speed (P04.21) is lower than the brake zero speed threshold

(P02.31);

b. Start timing when the servo enable is turned from ON to OFF, and the time exceeds

the maximum wait time for the brake (P02.33).

After the brake lock signal is output, the servo will remain energized for 50ms.

INFn.01 & valid d

Servo
enable

invalid

1
| power ups

Poe
Motor is ! 1
energized  No power ! l 50ms

Release !
instruction |

TFn.24 ]
OUBral?e  Lock L—.|POZ'33
instruction | p o\ o |

output

!
1* 9 release 1 |
Brake Brake | | W 1x
contactor lock |
——

c
Position/
speed/
torque
command

Actual

position / 1 .
speed / 1 |

torque

P02.30}——

The relevant parameters are as follows.

Set active
def | RO/

Num Description Range unit function mom | mome
ault | RW

ent nt

P02.30 | Command input delay | 0~32767 ms The servo drive anyti | immedi | 250 | RW
after brake release starts to receive the me ately
command output enable signal. After
the time of P02.30, it
starts to accept the
position/speed/torq
ue command and
the motor starts to

rotate.

P02.31 | Brake zero speed | 0~32767 rp The motor speedis | anyti | immedi | 30 | RW
threshold m lower than P02.31 me ately
and the brake lock

signal is output.

P02.32 | Power-on hold time 0~32767 ms | Afterthe brake lock | anyti | immedi | 150 | RW
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signal is output, the me ately
servo will continue
to maintain the
power-on time
P02.32. This
parameter is only
used when the brake

output function is

active.
P02.33 | Brake signal output | 0~32767 ms | Theservoenableis | anyti | immedi | 500 | RW
maximum waiting time turned from ON to me ately

OFF, and the timer is
started. If the time
exceeds P02.33, the

brake lock signal is

output.

8.3 Absolute encoder instructions

The absolute encoder not only detects the position of the motor within one week of
rotation, but also counts the number of revolutions of the motor. It can memorize 16-bit
multi-turn data, and the single-turn resolution is 17-bit and 24-bit. The single-turn 17-bit
resolution rotates one week to produce 131072 code values, and the single-turn 24-bit
resolution rotates one week to produce 16777216 code values. The absolute value system
has an incremental usage mode and an absolute value usage mode, which are modified by
P00.18. Incremental usage mode uses the absolute encoder as an incremental encoder. It can
be used without a battery, without counting the number of turns, and requires homing every
time. Absolute value mode, you need to increase the battery, you will also remember the
number of turns, you only need to perform return home to the origin, but the motor stroke
is limited. Specifically, after the encoder is connected to the battery for the first time, the
motor is used as the reference. The maximum can only be rotated 32767 laps, the maximum
can only reverse 32767 laps, and otherwise the encoder overflow fault will be reported.

For the absolute value system of the absolute value system, when the battery is first
powered on, the driver will report Er.227 (battery power failure), you need to re-power the
drive, and then perform the return home operation. After homing, the servo will be Record
the mechanical zero offset (ie the distance of the mechanical zero position relative to the
encoder zero). At this point, the mechanical position and the encoder position have the
following relationship:

Mechanical position = encoder position - mechanical zero offset

It should be noted that with the incremental encoder, the encoder position is
automatically reset to zero after return home, that is, the mechanical position and encoder
position are the same after return home. With the absolute encoder, after the return home,
the encoder position does not homing, and the mechanical position and the encoder
position are different from the mechanical zero offset. The command value in the
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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 drive is powered on.

The relevant parameters are as follows:

Set active
Num Description Range unit | function | mom | mome def | RO/
ault | RW
ent nt
P00.08 | Encoder type 0~5 ms Disabl Reset 0 RW
0: incremental encoder eto takes
1:17-bit absolute encoder set effect
2: 24-bit absolute encoder
3: Magnetic encoder
4: Rotary encoder to incremental
encoder
5: Provincial line incremental
encoder
6:23-bit absolute encoder
P00.18 | Absolute value system usage 0~1 - anytim | immedi 0 RW
mode e ately
0: incremental mode
1: absolute value mode
P00.37 | Mechanical zero offset low 32 o~ - / / / RO
bits 4294967
296
P00.39 | Mechanical zero offset is 32 bits o~ - / / / RO
high 4294967
296
P00.41 | Absolute encoder battery fault 0~3 - / / / RO
alarm shielding
BITO: Shielded battery alarm
BIT1: Shielded battery failure
P03.90 | Actual mechanical position -214748 | cust / / 0 RO
3648~ omi
2147483 | ze
648 pos
itio
n
unit
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8.4 Other auxiliary functions

8.4.1 Internal trigger 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 j
Reset j

>2ms

9

v

Actual
state

\4

Related input function bits.

num Bit description
INFn.59 The rising edge resets the output of the internal flip-flop OUTFn.30
INFn.60 The rising edge sets the output of the internal flip-flop OUTFn.30

Related output function bits.

num Bit description

OUTFn.30 Internal trigger output

8.4.2 Software counter function

The servo implements a software counter internally. The software counter is
implemented by MCU software scan. The counter has a count pulse input bit INFn.61, a
count clear input 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 arrival value P02.39, the count arrival signal OUTFn.31 is valid. The count value pulse
INFn.62 clears the count value. It should be noted that the internal counter is implemented
by software scanning, so the pulse width of all trigger signals must be greater than 2ms.
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A
oo L LL L]

>2ms

Clear count —]

\ 4

\4

<>
2 3 >2ms
Count 1
value >
Counting

\4

arrival

Related input function bits.

num Bit description
INFn.61 Count pulse input of internal software counter
INFNn.62 The rising edge clears the count value of the internal software counter

Related output function bits.

num

Bit description

OUTFn.31

Internal counter count reaches output

The relevant parameters are as follows.

Set active
i . . def | RO/
Num Description Range unit function mom | mome
ault | RW
ent nt
P02.37 | Internal software counter | 0~21474 - This value is - - - RO
count value 83647 read-only.
Double-byte
parameter and
power down
P02.39 | Internal software counter | 0~21474 - Double-byte anyti | immedi 0 RW
arrival value 83647 parameter. When me ately

the count value
P02.37 reaches
the count arrival
value P02.39, the
count arrival

signal OUTFn.31

is valid.

8.4.3 U disk update / save parameter function

The servo can save all the parameters inside the servo to the USB flash drive through the

USB interface, and can also update the parameters in the USB flash drive to the servo
through the USB interface.
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The steps for saving parameters to a USB flash drive are:
(1) Set the startup option P02.09=1 (save the servo parameters to the USB flash drive
before starting),
(2) Insert a USB flash drive
(3) After restarting the servo again, the parameters will be saved to the U disk, and the
saved file name will be fixed to PARA.CSV. If there is a PARA.CSV file in the U disk,
it will be automatically replaced. The servo will enter the rdy state after the file is
saved.
The steps to update parameters from a USB flash drive are:
(1)  Setthe startup option P02.09=2 (update the parameters in the USB flash drive to
the servo before starting)
(2)  Insert a USB flash drive
(3)  After restarting the servo again, the parameters in the PARA.CSV file in the USB
flash drive will be updated to the servo. After the completion, the servo will enter the rdy
state.
Note: U disk must be in the format of FAT32 file system in order to operate

8.4.4 Record waveforms in real time and store them to the U disk's function

In order to facilitate fault diagnosis, the servo has a function to record waveforms in real
time and store them in real time to the USB flash drive. The specific steps are:

(1) Prepare the U disk. It must be ensured that the USB flash drive has a capacity of
4GByte and is internally a FAT32 file system.

(2) Write a waveform configuration file. First store the waveform configuration file
wavecfg in the USB flash drive and configure it as follows:

CCC,AAAA,B,AAAA,B,AAAA,B,....

Where CCC is the sampling period ms, AAAA is the address, B is the data type, 1 is S16, 2 is
S32,3is U16, and 4 is U32. The servo can record up to 16 sets of address waveforms, that is,
up to 16 waveforms can be recorded. For example, the sampling period is 1, you need to
record P09.20, P09.21, P09.30, P09.31, P03.94, P03.17, P00.13, P02.01, P03.04, P01.08 Value.
And P00.13 and P03.04 are U32 type numbers, and others are S16 type numbers. The
content in the configuration file is:
001,0920,1,0921,1,0930,1,0931,1,0394,1,0317,1,0013,4,0201,1,0304,4,0108,1,
It should be noted that even if the number of address bits is less than 4 digits, it is necessary to fill in

zero by the front to obtain 4 digits.

(3) The startup option P02.09=3 will be set.Note that you need to reset the value to 3
each time you need to save the waveform data. This means that the setting of this value can
only be used once.

(4) Insert the USB flash drive, power it on again, and start recording the waveform.

(5) After power failure, copy the WAVEDATA.DAT file in the U disk to the computer, and
read and display the waveform through UdiskWaveRead.exe.
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Chapter 9 Gain Adjustment

9.1 Control loop gain adjustment

The control loop gain includes a speed loop proportional gain, a speed loop integral gain,
and a position loop proportional gain. There are five types of control loop gain adjustment
modes. You can choose one of the modes to adjust the gain. In the first type, the first set of
gains is fixed. In the second type, the first set of gains and the second set of gains are
switched. In the third type, a set of suitable gains for the normal mode is automatically
calculated according to the set rigidity level. In the fourth type, a set of suitable gains for the
positioning mode is automatically calculated according to the set rigidity level. In the fifth
type, the gain is automatically calculated by setting the speed loop and the position loop
bandwidth.

In the first type, the first set of gain 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, the first set or the second set of gain switching: switch the first set of
gains or the second set of gains according to the switching condition P07.24 and other
switching related parameters.

In the third and fourth modes, a set of suitable gains is automatically calculated according
to the set stiffness level and the self-learned load inertia. The difference is that the gain
calculated by the third mode is mainly used for ordinary Mode, the gain calculated by the
fourth mode is mainly used for the positioning mode

In the fifth type, the gain is automatically calculated by setting the speed loop and the
position loop bandwidth.

When using the 3/4/5 gain adjustment method, the motor rated current P00.01, motor
rated torque P00.25, motor rotor inertia P00.27, load inertia ratio 07.29, and drive rated
current P01.03 must be set.

In addition, the servo driver has a zero-speed gain attenuation/amplification function,
that is, 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, current loop
proportional/integral gain can be reduced or increased. High to a certain percentage.
Zero-speed gain reduction can effectively avoid high-frequency vibration of the motor at zero
speed. Zero-speed gain amplification can effectively speed up the positioning time at low
speeds.
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Gain mode

P07.200: fixed

first set of
First set gainl: the first
a1n P07.0 Second set of
07. 04, PO7. (55 switching2:

Calculate a
suitable set of

Second set gains based on
gain P07. 21, stiffness level
and load inertia Zero speed
P0O7. 23 fog ngrmgll . gain PO Ultimate
mode. 5: (alculate »| attenuation » :
The rieidit a suitable set of 7. 30, > 8ainP07.90,
level % § gains for the P07. 31, P07. 34 P07.91, P07.92
and the oad B051t10n1nﬁ mode
inertia ased on the
»| stiffness level
P07.29 are and load
automatically inertia. 4:
calculated. Calculate the

appropriate gain
according to the
bandw1dtﬁ (unlt
rad/s) set by
P07. 03 and

P07. 05.

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
condition is: the speed command is 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 gain; when the speed command is reduced, the speed command is less than 1900
(P07.25-P07.26), switch back to the first set Gain.

Remark: The units of parameters P07.25 and P07.26 vary according to the selection of
P07.24 (gain switching condition).

The relevant parameters are as follows.

activ
Set
o . e defau
Num Description Range unit | mom RO/RW
mom It
ent
ent
Current loop | 0~32767 - anyti | imme 100 RW
proportional gain me diatel
P07.01 y

Set the current loop proportional gain. This value is factory set and is not

recommended for modification.

Current loop integral gain | 0~32767 - anyti | imme 20 RW
me diatel
P07.02 y

Set the current loop integral gain. This value is factory set and is not recommended

for modification.

Speed loop proportional | 0~32767 - anyti | imme | 600 RW
gain me diatel
y

P07.03
Set the proportional gain of the speed loop. This parameter determines the

response of the speed loop. The larger the speed loop response is, the larger the

setting may cause vibration. In position mode, if you want to increase the position
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loop gain, you need to increase the speed loop gain at the same time.

Speed loop integral gain 0~32767 - anyti | imme 50 RW
P07.04 me diatel
y
Position loop | 0~32767 - anyti | imme | 200 RW
proportional gain me diatel
y
P07.05 Set the proportional gain of the position loop. This parameter determines the
responsiveness of the position loop and sets a larger position loop gain to shorten
the positioning time. However, it should be noted that vibration may be caused
when the setting is too large.
Position loop maximum | 0~100.0% - anyti | imme | 100% RW
P07 06 output speed percentage me | diatel
y
Set the maximum speed percentage of the position loop output
Output voltage filtering | 0~32767 - anyti | imme 0 RW
time me diatel
P07.07
y
Set the filter time of the voltage output to the motor
Torque feedforward filter 0-63 anyti | imme 10 RW
time constant me diatel
P07.08 y
Set the torque feedforward filter time constant. The larger the inertia, the larger the
value.
Speed feedforward filter 0-63 anyti | imme 10 RW
time constant me diatel
P07.09 y
Set the speed feedforward filter time constant. The larger the inertia, the larger the
value.
Torque feed forward | 0~32767 - anyti | imme 0 RW
coefficient me | diatel
P07.10 y
In the non-torque control mode, the torque feedforward signal is multiplied by
P07.10, and the result is called torque feedforward as part of the torque command.
Speed feedforward | 0~300.0 - anyti | imme | 50.0 RW
coefficient me diatel
P07.11 Y
In the position control mode and full-closed function, the speed feedforward signal
is multiplied by P07.11, and the result is called speed feedforward as part of the
speed command.
P07 12 Torque filter type 0~2 - anyti | imme 0 RW
0-low pass filtering me diatel
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1-notch filter y

2- no filter

Torque low pass filter | 0~327.67 ms anyti | imme | 0.80 RW

P07.13 time constant me diatel
y
Gain adjustment mode 0~3 - anyti | imme 0 RW
me diatel
y
0- fixed first set of gain: P07.03 to P07.05
P07 20 1- first and second sets of gain switching

2- According to the rigidity level P07.28 and the load inertia P07.29, it is used in
the normal mode.

3- Based on the stiffness class P07.28 and load inertia P07.29, used for positioning
mode

4- Automatically calculate the gain based on the set bandwidth and inertia ratio

Second set of speed loop | 0~32767 - anyti | imme | 800 RW

P07.21 proportional gain me diatel
y
Second set of speed loop | 0~32767 - anyti | imme 10 RW
P07.22 integral gain me | diatel
y
Second set of position | 0~32767 - anyti | imme | 200 RW
P07.23 loop proportional gain me diatel
y
Gain switching condition 0~6 - anyti | imme 0 RW
me diatel
y

0- 10 switching; INFn.41 is valid with a second set of gain

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
time delay P07.26), switch to the second set of gain; when the torque command
is less than (P07.25-P07.26), switch back to the first set of gain .

2- Switch to the second set of gain when the speed command is large;When the

P07.24 speed command is greater than (P07.25+P07.26), switch to the second set of
gain; the speed command is less than (P07.25-P07.26), switch back to the first
set of gain.

3- 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
to the second set of gain; if the acceleration command is less than
(P07.25-P07.26), switch back to the first set of gain.

4- Switch to the second set of gain when the speed error is large;When the speed

error is greater than (P07.25+P07.26), switch to the second set of gain; the
speed error is less than (P07.25-P07.26), switch back to the first set of gain
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5- Switch to the second set of gain when the position error is large after
filtering;Switching to the second set of gain when the position error after
filtering is greater than (P07.25+P07.26); the position error after filtering is less
than (P07.25 -P07.26), switching back to the first set of gain

6- Positioning is completed and switched to the second set of gains. No positioning
is completed to switch to the first set of gains.

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 gain, and
the other phases switch to the first set of gain; the motor phase can be viewed
through P09.39

Gain switching level 0~32767 - anyti | imme 0 RW
me diatel
y
P07.25 Set the level that satisfies the gain switching condition.
The generation of the actual switching action is affected by the two conditions of
the level and the time lag. The unit of the switching level changes according to the
difference of the gain switching conditions.
Gain switching time lag 0~32767 - anyti | imme 0 RW
me diatel
y
P07.26 Set the time lag that satisfies the gain switching condition.The generation of the
actual switching action is affected by the two conditions of the level and the time
lag. According to the difference of the gain switching conditions, the unit for
switching the time lag will change accordingly.
Gain  switching time | 0~32767 ms anyti | imme 10 RW
constant me | diatel
P07.27 Y
In position control mode, if P07.23 (second position loop gain) is much larger than
P07.05 (first position loop gain), set the time from P07.05 to P07.23 after the
switching action is generated.
Rigid rating 1~31 - anyti | imme 10 RW
P07.28 me diatel
y
Load inertia, obtained by anyti | imme 400 RW
P07.29 inertia self-learning me diatel
y
Zero-speed speed gain | 0~3276.7 % anyti | imme | 50.0 RW
P07.30 attenuation / me diatel
amplification y
Zero-speed position gain | 0~3276.7 % anyti | imme | 100.0 RW
P07.31 attenuation / me diatel
amplification y
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Zero speed current gain | 0~3276.7 % anyti | imme | 100.0 RW
P07.34 attenuation / me diatel
amplification y
Zero speed decay | 0~32767 | rpm | anyti | imme 10 RW
threshold me diatel
y
P07.32 When the rotational 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.

Inertia self-learning | 0~32767 ms anyti | imme 500 RW
P07.33 acceleration and me | diatel

deceleration time y

Actual speed loop - - - - - RO
P07.90 ]

proportional gain

Actual speed loop - - - - - RO
P07.91 ]

integral gain

Actual  position  loop - - - - - RO
P07.92 ]

proportional gain

9.1.1 Current loop Pl gain adjustment

When the current loop proportional gain is too large, the motor will beep, and the
Q-axis current will have high-frequency oscillations, often reporting overcurrent faults. As
shown below.
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When the current loop proportional gain is too small, the motor current response is slow,
and the output is insufficient during rapid acceleration and deceleration.
When the current loop integral gain is too large, the Q-axis current is prone to
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low-frequency oscillation, and it is easy to report an overcurrent fault during acceleration
and deceleration.

When the current loop integral gain is too small, the motor current response is slow, and
the output is insufficient during rapid acceleration and deceleration.

9.1.2 Speed loop PI gain adjustment

When the speed loop proportional gain is too large, the motor is prone to howling, and
the Q-axis current is given a high-frequency oscillation.

When the speed loop proportional gain is too small, the motor rigidity is weak and the
speed cannot follow.

When the integral gain of the speed loop is too large, the rigidity of the motor is
enhanced, and the speed is easy to generate low-frequency fluctuation. The specific
phenomenon is that after the given position is 0, the motor is reversed back and forth.

When the speed loop integral gain is too small, the motor rigidity is weak and the speed
cannot follow.

9.1.3 Position loop P gain adjustment
When the position loop proportional gain is too large, the motor speed is unstable and it

is easy to shake.
The position loop proportional gain is too small and the position arrives very slowly.

9.2 Feed forward gain adjustment

9.2.1 Speed feedforward

Motor Motor
speed speed
L S P P
5| forwar .
Position > coefficient » feedforward frevsg;(c?
given P07.11 filter PO7.09 value
command
Position 100 POSItOTT 00D + |y Speed
f > propog(t)ig%%l ggin 1 magg)rg\etanhomuittput Position Toop command
_ . PO7.06 output value
Posltion
feedback

Speed feedforward refers to the mathematical operation of a given position command
to obtain the required speed of the motor, which is directly given to the speed loop. As
shown in the figure above, the position command is input to the servo and directly
converted to the required speed of the motor. After filtering, it is superimposed on the speed
command. Generally, the speed feedforward coefficient is directly set to 50%, and the speed
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feedforward filter value is set according to the inertia size, and is generally set to 0-20 ms.
The maximum output speed limit of the position loop means that the output of the position
loop is limited to plus or minus P07.06.

8.2.2 Torque feedforward

Torque Torque
command command
Torque feed [ Torque |
Torque
> cég%éiirgnt > fgedforward fegd
Speed P07.10 filter PQ7.08 f%r;/a/ggd
command SpeedToop
i i Torque
ﬂ > Pmp%rot%g} gam 0 * —>command
g 7] Integral gain Speed Too >
_T P%?.O% ou’%put valt?e

Feedback
speed

Torque feedforward refers to the mathematical operation of a given speed command,
combined with the load inertia, to obtain the torque that the motor needs to output, which
is directly given to the torque loop. As shown in the figure above, the speed command is
input to the servo and directly converted to the torque required by the motor according to
the torque feedforward coefficient. After filtering, it is superimposed on the torque
command. In general, the torque feedforward coefficient is determined by the load inertia.
The larger the load inertia, the larger the value. This value can be obtained by Fn007. Torque
feedforward filtering is also determined by the load inertia, which is generally set to 5-20ms.

9.3 Filter time adjustment

There are three filtering times related to loop control.

The first is the torque filtering 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 The side effect is that it is easy to produce low frequency vibration. Increase this
value when the inertia is large.

The second is the speed feedforward filter time. When in the position mode, if the
position command pulse frequency is low, and the position command filter parameters
P03.06 and P03.07 are both 0, speed feedforward filtering needs to be added. It can reduce
the speed pulsation of the position command and reduce the motor noise. The speed
feedforward filter time P07.09 is generally set at around 0-20.

The third is the torque feedforward filter time P07.08. When the torque command has
too many high frequency components, it needs to be increased. It is generally set at 5-20.
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Chapter 10 Parameter list

Parameter group Function of parameter group
P00 group Motor and encoder parameters
P01 group Driver hardware parameters
P02 group Basic control parameters
P03 group Position mode parameter
P04 group Speed mode related parameters
P05 group Torque mode related parameters
P06 group DIDO AIAO parameters
P07 group Loop control parameter
P08 group Communication parameter
P09 group Advanced debugging parameters
P10 group Fault protection parameter
P11 group Multi-speed parameter
P12 group Virtual DI DO parameter
P13 group Multi-segment position parameter

eSet moment and active moment of the parameter

Disable to set: Indicates that the parameter is read-only when driver is enabled, and it can
be modified when driver is disabling.

Immediately: Indicates that this parameter can be modified while the machine is running,
that is, it can be modified in any state, and it will take effect immediately after the
modification is completed.

reset takes effect: Indicates that the driver needs to be reset to take effect after the
parameter is modified.

10.1 PQOO group parameters - motor and encoder parameters

Set Disable to
Name Motor rated current Access RW
moment set
P00.01 ;
) active )
Range 0~3276.7 | unit A Immediately default 6.0
moment
This parameter is password protected.
Name Motor rated speed Set Disable to Access RW
moment set
P00.02 ; . :
Range 1~32767 | unit | rpm active Immediately | default | 3000
moment
P00.03 Name Maximum motor speed Set Disable to Access RW
' moment set
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Range 1~32767 | wunit | rpm active Immediately default 3000
moment
Name Motor rotation direction Set Disable to Access RW
500,04 _ mon_went seF
Range 0~1 unit - active Immediately default 1
moment
Setting direction
0 The positive motor speed is defined as the direction in which
the motor rotates clockwise (looking at the motor shaft)
1 The positive motor speed is defined as the direction in which
the motor rotates counterclockwise (looking at the motor shaft)
After setting this parameter, you must relearn the encoder to enable it. Please wire the motor
UVW power cable according to the manufacturer’s standard, otherwise the motor rotation
direction may be reversed.

Name Set Disable to Access RW
Motor pole pair
moment set
P00.05 : - .
Range 1~32767 | unit - active Immediately default 4
moment
Name Motor encoder type Set Disable to Access RW
moment set
P00.08 : - -
Range 0~6 unit - active Immediately default 0
moment
Setting Motor encoder type
0 Incremental encoder
1
Tamagawa 17 -bit absolute encoder
2
Nikan 24 -bit absolute encoder
3 reserved
4 Rotary encoder to incremental encoder
5 Provincial line incremental encoder
6
Tamagawa 23 -bit absolute encoder
Motor encoder hardware Set Disable to
Name Access RW
filter settings moment set
P00.09 - - -
Range 1~32767 | unit | 20ns active Immediately default 20
moment
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Motor encoder software Set Disable to
Name ) ) Access RW
filter time moment set
P00.10 : 3
Range 0~32767 | unit ms active reset takes default 5
moment effect
Motor encoder Set Disable to
Name ] Access RW
resolution moment set
P00.11 :
100~ . active . 100
Range unit | - Immediately default
2147483647 moment 00
Motor encoder position e
e
Name ) o - Access RO
P00.13 (encoder unit)
Range - unit - active - default -
moment
Detected encoder Set
Name . - Access RO
resolution moment
P00.15 : .
Range 0~32767 | unit - active - default -
moment
Motor encoder Hall code Set
Name - Access RO
value moment
P00.17 - :
Range - unit - active - default -
moment
Absolute value system Set .
Name Disable to set Access RW
mode moment
Range 0-increme | unit - active reset takes default 0
P00.18 ntal moment effect
]__
absolute
value
Motor encoder speed Set )
Name . . Disable to set Access RW
sampling period moment
Range | 0-7 unit - active reset takes default 0
P00.19 moment effect
0- incremental 250us , Tamagawa 300us , Nikon 200us;
1- incremental 500us , Tamagawa 360us , Nikon 240us;
2- incremental 750us , Tamagawa 420us , Nikon 280us;
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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
Name Stator resistance Disable to set | Access RW
moment
P00.20 : -
Range 0~327.67 | unit Q active reset takes default -
moment effect
. Set .
Name D- axis inductance Disable to set | Access RW
moment
P00.21 : -
Range | 0~327.67 | unit | mH active reset takes default -
moment effect
. Set ]
Name Q- axis inductance Disable to set | Access RW
moment
P00.22 : -
Range 0~327.67 | unit | mH active reset takes default -
moment effect
Line back electromotive Set .
Name Disable to set | Access RW
force moment
P00.23 : ;
Range 0~3276.7 | unit | V/krp active reset takes default -
m moment effect
Motor peak current Set .
Name Disable to set | Access RW
percentage moment
P00.24 ; -
Range 0~3276.7 | unit % active reset takes default -
moment effect
This parameter is password protected.
Set .
Name Motor rated torque Disable to set | Access RW
moment
P00.25 : -
Range | 0~21474 | unit | NM active reset takes default -
836.47 moment effect
L Set ]
Name Motor rotor inertia Disable toset | Access RW
moment
P00.27 : ;
Range | 0~21474 | unit | Kgcm active reset takes default -
836.47 N2 moment effect
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Name Second encoder type Set Disable to Access RW
moment set
P00.30 N X :
Range 0~2 unit - active Immediately default 0
moment
Setting Motor encoder type
0 Incremental encoder
1 Single-turn absolute encoder
2 Multi-turn absolute encoder
Second encoder hardware Set Disable to
Name i . Access | RW
filter setting moment set
P00.31 ;
. active .
Range 1~32767 | unit | 20ns Immediately | default 20
moment
Second encoder software Set Disable to
Name . . Access RwW
£00.32 filter time constant moment set
' Range 0~32767 | unit ms active Immediately default 5
moment
Second encoder Set Disable to
Name . Access Rw
resolution moment set
P00.33 -
100~ . active . 1000
Range unit | - Immediately default
2147483647 moment 0
Second encoder position Set
Name . - Access RO
(encoder unit) moment
P00.35 - -
Range - unit - active - default -
moment
Mechanical zero point Set
Name . - Access RO
offset low 32 bits moment
P00.37 ; :
Range - unit - active - default -
moment
Mechanical zero point Set
Name . . - Access RO
offset high 32 bits moment
P00.39 ; .
Range - unit - active - default -
moment
‘ P00.41 ‘ Name Absolute value Set Disable to Access ’ RW ’
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system fault mask moment set
. active i
Range 0~3 unit - Immediately default 0
moment
Bit 0 of the battery alarm mask; 1 mask bit cell failure
Motor instantaneous Set
Name - Access RO
current percentage moment
P00.42 :
. active
Range - unit % - default 0
moment
Motor instantaneous Set
Name - Access RO
power percentage moment
P00.43 -
i active
Range - unit % - default 0
moment
Set
Name Average load rate - Access RO
moment
P00.44 -
i active
Range - unit % - default 0
moment
Maximum motor
Name . Set moment - Access RO
current percentage in 1s
P00.45 -
i active
Range - unit % - default 0
moment
Maximum motor power
Name . Set moment - Access RO
percentage in 1s
P00.46 -
. active
Range - unit % - default 0
moment
Induction motor stator
Name . Set moment - Access RwW
resistance
P00.47 . reset
. active
Range 0-327.67 | unit ohm takes default 0
moment
effect
Induction motor rotor
Name ) Set moment - Access RW
resistance
P00.48 . reset
i active
Range 0-327.67 | unit | ohm takes default 0
moment
effect
‘ P00.49 ‘ Name Total leakage inductance of | Set moment ‘ - ‘ Access ’ RW ’
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induction motor
i reset
. active
Range 0-3276.7 | unit mH takes default 0
moment
effect
Induction motor
Name .. Set moment - Access RW
magnetizing inductance
P00.50 . reset
. active
Range 0-3276.7 | unit mH takes default 0
moment
effect
Induction motor rated
Name Set moment - Access RW
frequency
P00.51 . reset
. active
Range 0-3276.7 | unit Hz takes default 0
moment
effect
Induction motor output
Name Set moment - Access RO
torque
P00.52 -
. active
Range 0-3276.7 | unit NM - default 0
moment
Induction motor output
Name Set moment - Access RO
power
P00.53 -
. active
Range 0-327.67 | unit Kw - default 0
moment
Induction motor percentage
of magnetizing current, unit
Name . Set moment - Access RwW
is the percentage of motor
P00.54
rated current
. active immedi
Range 0-3276.7 | unit % default 0
moment ately
Motor UVW phase Set Disable to
Name Access RW
sequence moment set
P00.70 -
. active )
Range 0~1 unit - Immediately default 1
moment
Setting Motor UVW phase sequence
0 Positive sequence
1 Reverse sequence
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This parameter is password protected and can be obtained by self-learning.
Z point offset (encoder Set .
Name i Disable toset | Access RW
unit) moment
P00.71 -
. active _
Range 0~32767 | unit - Immediately default 0
moment
The offset of the Z point from the magnetic pole. This parameter is password protected.
AB phase sequence of the Set .
Name Disable to set | Access RW
encoder moment
P00.72 : : -
Range 0~1 unit - active Immediately default 0
moment
Setting AB phase sequence of the
encoder
Positive sequence
Reverse sequence
This parameter is password protected and can be obtained by self-learning.
When the Hall code value .
e
Name is 1, the corresponding Disable to set | Access RW
) moment
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 Disable to
Name is 2, the corresponding Access RW
i moment set
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.
When the Hall code value Sat
e
Name is 3, the corresponding Disable to set | Access RW
. moment
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.
‘ P00.76 ‘ Name When the Hall code value Set Disable to Access ‘ RW ’

180



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

is 4 , the corresponding moment set
electrical angle
Range 0~1023 unit - active Immediately default 765
moment

This parameter is password protected and can be obtained by self-learning.

When the Hall code value .
. . Set Disable to
Name is 5, the corresponding Access RW
. moment set
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 i
. . Set Disable to
Name is 6 , the corresponding Access RW
. moment set
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.

10.2 P01 group parameters - driver hardware parameters

Set
Name ARM software version - Access RO
moment
P01.01 - -
Range 0~65.535 | unit - active - default -
moment
. Set
Name FPGA software version - Access RO
moment
P01.02 - -
Range 0~65535 | unit - active - default -
moment
. Set Disable to
Name Driver rated current Access RW
moment set
P01.03 : . )
Range 0~3276.7 | unit A active Immediatel default 6.0
moment y
This parameter is password protected.
. Set
Name Driver rated current - Access RO
moment
P01.04 ; -
Range 0~3276.7 | unit A active - default -
moment
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U phase current Set
Name . - Access RO
instantaneous value moment
P01.05 ) .
Range -3276.7~3276.7 | unit | A active - default -
moment
V phase current Set
Name . - Access RO
instantaneous value moment
P01.06 X .
Range -3276.7~3276.7 | unit | A active - default -
moment
. Set .
Name Driver rated voltage anytime Access RW
moment
P01.07 X X :
Range 100~32767 | unit | V active Immediatel default 220
moment y
Bus voltage monitoring Set
Name - Access RO
value moment
P01.08 ) :
Range 0~32767 | unit \ active - default -
moment
Bus voltage calibration Set .
Name anytime Access RW
factor moment
P01.09 - - :
Range 0~3276.7 | unit % active Immediatel default 100.0
moment y
. Set
Name Driver temperature - Access RO
moment
P01.10 - - -
Range 0~3000 | unit | 0.1°C active - default -
moment
PWM frequency setting Set Disable to
Name . Access Rw
register moment set
P01.11 5 . ;
Range 0~5 unit - active Immediately default 3
moment
Setting Frequency
0 1.5K
1 2K
2 4K
3 8K
4 10K

182



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

This register is password protected.

i Set Disable to
Name IGBT dead time Access RW
moment set
P01.12 - : )
Range 3~10 unit us active Immediately | default 3
moment
- This register is password protected
Driver type Set
Name - Access RO
moment
P01.13 5 .
Range - unit - active - default 0
moment

The first two digits represent the driver communication type and the last three digits represent the
driver function type.

Communication type is 0, representing general-purpose servo, RS485-Modbus communication;
The communication type is 1, representing the CANopen bus servo with the CiA402 protocol ;
The communication type is 2 , which represents a general-purpose servo with the CiA301
protocol;

The communication type is 3, which represents the EtherCAT bus servo with the CiA402
protocol ;

The function type is 0 , which represents a general-purpose servo;

Functions of type 1, the representative general-purpose servo control function with tension.

Current sampling filter Set Disable to
Name . Access Rw
time moment set
P01.14 - - -
Range 0~327.67 unit | Ms active Immediately default 0.00
moment
. Set
Name Driver level number - Access RW
moment
P01.15 - -
Range 0~32767 unit - active - default 0
moment

When the factory value is restored, the parameters related to the driver level will be restored. The
number and corresponding level are as follows.

C structure servo driver class number E structure servo driver class number
101 400w 220V 1 3A 220V
102 750W 220V 2 6A 220V
103 1.5KW 220V 3 12A 220V
104 2.2KW 220V 4 7A 380V
105 1.5KW 380V 5 12A 380V
106 2.2KW 380V 6 16A 380V
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107 4KW 380V 20A 380V
108 5.5KW 380V 27A 380V
109 7.5KW 380V
110 11KW 380V
111 15KW 380V
112 18KW 380V
113 22KW 380V
114 30KW 380V
115 37KW 380V
116 45KW 380V
117 55KW 380V
118 75KW 380V
Phase C current sampling Set
Name Access Ro
P01.30 offset - mon-went
Range 0~32767 | unit | AD active default 0
moment

The parameter is password protected and automatically calculated upon power-on.

Phase B current sampling Set
Name Access Ro
offset moment
P01.31 N :
Range 0~32767 | unit | AD active default 0
moment
This parameter is password protected.
C phase current AD Set
Name Access RO
sample value moment
P01.32 N .
Range 0~32767 | unit | AD active default -
moment
B phase current AD Set
Name Access RO
sample value moment
P01.33 5 .
Range 0~32767 | unit | AD active default -
moment
Capacitor voltage AD Set
Name Access RO
sample value moment
P01.34 ; :
Range 0~32767 | unit | AD active default -
moment
Bus current AD sample Set
P01.35 Name Access RO
value moment
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Range 0~32767 | unit | AD active - default -
moment
Motor temperature AD Set
Name - Access RO
sample value moment
P01.36 - -
Range 0~32767 | unit | AD active - default -
moment
continuous run time from Set
Name - Access RO
last restore factory value, | moment
P01.37 : -
Range - unit | Ms active - default -
moment
. Set
Name Driver ID Access Ro
moment
P01.39 : -
Range unit - active default 0
moment
10.3 P02 group parameters - basic control parameters
. Set )
Name Driver control mode anytime Access RW
moment
P02.01 : - -
Range 0~6 unit - active Immediat default 0
moment ely
Setting Control mode
0 Position mode
1 Speed mode
2 Torque mode
3 Position/torque mode 10 switching, select Torque mode when INFn.36 is active
4 Position/speed mode 10 switching, select speed mode when INFn.36 is active
5 Torque/speed mode 10 switching, select torque mode when INFn.36 is active
6 INFn.37 | INFn.36 Control mode
active inactive speed mode
inactive active Torque mode
active XX position mode
Current Mode of Set
Name . . - Access RO
operation display moment
P02.02 : -
Range 0~2 unit - active - default -
moment
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Setting Control mode
0 Position mode
1 Speed mode
2 Torque mode
- Set .
Name Forward/Reverse prohibited anytime Access RW
moment
P02.03 5 - :
Range 0~2 unit - active Immediat default 0
moment ely
Setting Forward/Reverse prohibited
0 No prohibited
1 Forward prohibited
2 Reverse prohibited
Set
Name Driver status - Access RO
moment
P02.04 N :
Range 0~32767 | unit - active - default -
moment
Setting Driver status
1 Self test (rst)
8 Ready (rdy)
16 Emergency Stop (run)
32 Emergency Stop (run)
64 Response to Fault (run)
128 Fault ( Er.xxx)
LED display content in Set .
Name . anytime Access RW
running or rdy state moment
P02.05 : - -
Range 0~10 unit - active Immediat default 0
moment ely
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Setting Display content

Display state

Display speed

Display capacitor voltage

Display temperature

Display current

al|lbh|lw|IN|F—]|O

Display DI level value

Display DO level value

All voltage value

Al2 voltage value

Al3 voltage value

10 Torque percentage

Set
Name Parameter write protection anytime Access RW
moment
Range 0~1 unit - active Immediat default 1

moment ely

P02.07

Setting Parameter write setting
0 Write disabled
1 Can be written

Set
Name Parameter save selection anytime Access RW
P02.08 moment

Range 0~1 unit - active Immediat | default 0
moment ely

Setting Parameter save selection

0 Save parameters to EEPROM , save power
down

Parameter saved to RAM , power loss lost

2 The parameters written by the communication
are saved to the RAM , the power loss is lost,
the parameters written by the panel are saved to
the EEPROM , and the power is saved.

Set
P02.09 Name Startup option anytime Access RW
moment
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Range

0~3

unit - active reset
takes

effect

moment

default

Setting

Startup option

0

Normal start

1

Save all parameters to the U disk before
starting

Update the parameter file in the U disk to the
servo before starting

Record waveform data according to the
waveform profile in the USB flash drive

Name

fault type 2 stop mode

Set

anytime
moment

selection

Access

RW

P02.10

Range

0~4

Immediat
ely

unit - active

moment

default

Setting

fault type 2 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

1
2
3
4

slow deceleration stop and keep enable driver

Name

fault type 3 stop mode

Set

anytime
moment

selection

Access

RW

P02.11

Range

0~4

Immediat
ely

unit - active

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

1
2
3
4

slow deceleration stop and keep enable driver

Name

Over travel stop mode

Set .
anytime

selection

moment

Access

RW

P02.12

Range

0~4

unit

active

moment

Immediat
ely

default
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Setting Over travel 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
Disable driver stop mode Set .
Name . anytime Access | RW
selection moment
P02.13 5 - :
Range 0~2 unit - active Immediat default 0
moment ely
Setting Disable driver stop mode selection
0 free to rotate
1 rapid deceleration stop and disable driver
2 slow deceleration stop and disable driver
Emergency stop mode Set .
Name . anytime Access | RW
selection moment
P02.14 : - -
Range 0~4 unit - active Immediat default 0
moment ely
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
moment
P02.16 N - :
Range 0~65535 | unit ms active Immediat default 500
moment ely
. Set .
Name slow stop time anytime Access RW
moment
P02.17 : - .
Range 0~65535 | unit ms active Immediat default 1000
moment ely
. . Set )
Name Servo braking option anytime Access | RW
moment
P02.20 : - -
Range 0~3 unit | - active Immediately | default 2
moment
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Setting braking option
0 Never start the brake
1 Start the brake when deceleration and DC bus capacitor voltage is too large
2 Start the brake at anytime when DC bus capacitor voltage is too large
3 Start the brake when regenerate energy and DC bus capacitor voltage is too large

For the 220V drive, when the DC bus voltage is greater than 380VDC, the energy brake circuit is

activated,
For 380V drives, when the DC bus voltage is greater than 680VDC, the energy brake circuit is
activated.
. . Set )
Name Brake resistor resistance anytime Access RW
moment
P02.21 : X ;
Range 0~3276.7 | unit Q active Immediat default 0
moment ely
Brake resistor maximum Set )
Name anytime Access RW
power moment
P02.22 - - -
Range 0~3276.7 | unit KW active Immediat default 0
moment ely
Braking resistor heat Set ]
Name T o anytime Access RwW
P02.23 dissipation coefficient moment
' Range 0~100 unit % active Immediat default 50
moment ely

If set to 100% , it means that the time from the maximum heat loss to 0 is 10s .

Command input delay after

Set
Name brake release command anytime Access RW
moment
P02.30 output
Range 0~32767 | unit ms active Immediat default 250
moment ely
zero speed threshold for Set i
Name anytime Access RW
Brake moment
P02.31

Range 0~32767 | unit rpm active Immediat default 30
moment ely

Enable hold time after brake Set

Name anytime Access RW
release moment
P02.32 - - -
Range 0~32767 | unit ms active Immediat default 150
moment ely
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Max brake hold time after Set .
Name . . anytime Access RW
P02.33 disable driver moment
' Range 0~32767 | unit ms active Immediat default 500
moment ely

Max brake hold time after disable driver

Set
Name Driver password anytime Access RW
moment
P02.35 - : :
Range 0~32767 | unit - active Immediat default 0
moment ely
Self-learning maximum Set .
Name L anytime Access RW
current limit moment
P02.36 - : :
Range 0~100 unit - active Immediat default 70
moment ely

Set to about 70% of the ratio of the rated motor current to the rated current of the driver

Internal software counter Set
Name - Access RO
count value moment
P02.37 :
0~214748 . active
Range unit - - default -
3647 moment

This parameter is a two-byte parameter; this value is keep even if power down.

Internal software counter Set ]
Name . anytime Access RwW
arrival value moment
P02.39 : -
0~214748 . active Immediat
Range unit - default 0
3647 moment ely

This parameter is a double-byte parameter

Set
Name Instruction reversal anytime Access RW
moment
P02.50 - -
. active Immediat
Range 0-7 unit - default 0
moment ely

When the 0Oth bit is valid, the position command is reversed;
When the 1th bit is valid, the speed command is reversed;
When the 2th bit is valid, the torque command is reversed;
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10.4 P03 Group parameter - position mode parameter

Set
Name Source of position cmd anytime Access RW
moment
P03.01 : : :
Range 0~2 unit - active Immediat default 0
moment ely
Setting Source of position cmd
0 pulse command
1 multi-segment position plan
2 through an 10 switching pulse and an internal
multi-segment position planning command
pulse command add second encoder pulse count
pulse command add internal multi-segment position
planning command
Set Disable to
Name pulse pattern Access | RW
moment set
P03.02 - - :
Range 0~4 unit - active Immediately | default 2
moment
Setting pulse pattern
0 0- pulse count & pulse direction positive
1 1- pulse count & pulse direction negative
2 2- AB pulse
3 3- CW+CCW positive
4 4- CW+CCW negative
Command pulse hardware Set Disable to
Name . Access | RW
filter moment set
P03.03 ; . :
Range 0~32767 unit | 20ns active Immediately | default 50
moment
Command pulse count Set
Name - Access RO
value moment
P03.04 X :
Range | -2147483647~ | unit | - active - default -
2147483647 moment
Position command given Set set when
Name L . Access RW
£03.06 median filter time constant | moment stop
' Range 0~128 unit | ms active Immediat | default 0
moment ely
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Position command given Set set when
Name . . Access RW
£03.07 low-pass filter time constant | moment stop
' Range 0~32767 unit | ms active Immediat | default 20
moment ely
Electronic gear ratio 1 Set .
Name anytime Access RW
£03.08 numerator moment
' Range | 1~2147483647 | unit | - | active | Immediat | default | 1000
moment ely
Electronic gear ratio 1 Set )
Name . anytime Access RW
£03.10 denominator moment
' Range | 1~2147483647 | unit | - | active | Immediat | default | 1000
moment ely
Electronic gear ratio 2 Set )
Name anytime Access RW
P03.12 numerator moment
' Range | 1~2147483647 | unit | - | active | Immediat | default | 1000
moment ely
Electronic gear ratio 2 Set )
Name . anytime Access RW
P03.14 denominator moment
' Range 1~2147483647 | unit | - active Immediat default 1000
moment ely
electronic gear ratio -
e
Name switching filter time anytime Access RW
moment
P03.16 constant
Range 0~32767 unit | ms active Immediate | default 0
moment ly
Position error Set
Name - Access RO
(0.0001round> moment
P03.17 - -
Range - unit 0.0001rou active - default -
nd moment
Maximum position error Set )
Name anytime Access RW
threshold (0.0001round) moment
P03.19 X :
. active Immediate 300
Range 0~2147483647 | unit | - default
moment ly 00
When set to 0, position error protection is not performed.
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Position error clear signal Set .
Name anytime Access RW
INFNn.25 pattern moment
P03.21 : : .
Range 0~3 unit - active Immediately | default 0
moment
Setting Position error clear signal INFn.25 pattern
0 clear position error when INFn.25 is active
1 clear postion error when INFn.25 from deactive to
active
clear position error when INFn.25 is deactive
clear postion error when INFn.25 from active to
deactive
. . Set .
Name Position error clear option anytime Access RW
moment
P03.22 - - -
Range 0~6 unit - active Immediately | default 0
moment
Setting Position error clear option
0 clear postion error and speed cmd fored to zero
1 Reserved
2 reserved
3 Reserved
4 Clear the position error while the speed drops to zero in
a straight line, and the falling time is set by P02.16.
5 Reserved
Clear the position error, and the speed will drop to zero
with the quadratic curve. The fall time is set by P02.16
The time to confirme The Set
.. S .
Name position command speed anytime Access RW
. moment
P03.23 isO
Range 0~32767 | unit ms active Immediately | default 0
moment
This parameter is used with OUTFn.33.
Set Disable to
Name Enable full closed loop Access | RW
moment set
P03.31 - : -
Range 0~1 unit - active Immediately | default 0
moment

194



Shenzhen VECTOR Technology Co.,

Ltd.

VC Servo manual

in full closed loop, adopts electronic gear ratio 2.

Setting Enable full closed loop
0 does not enable full closed loop
1 Enable full closed loop
Set .
Name Full closed loop mode anytime Access RW
moment
P03.32 ; X :
Range 0~2 unit - active Immediat default 0
moment ely
Setting Full closed loop mode
0 semi-closed loop
1 full closed loop;
2 Switch full-closed and semi-closed according to 10

10 is invalid, servo runs in semi-closed loop, adopts electronic gear ratio 1; 10 is valid, servo runs

Full closed loop feedback Set )
Name . anytime Access RwW
polarity moment
P03.33 : : -
Range 0~1 unit - active Immediat default 0
moment ely
Setting Full closed loop feedback polarity
0 0- The values of the motor encoder counter and
the second encoder counter are incremented or
decremented simultaneously
1 1- The value of the motor encoder counter are
incremented and the second encoder counter are
decremented simultaneously
The number of pulses of the
second encoder Set .
Name . anytime Access Rw
corresponding to one moment
P03.34 .
revolution of the motor
Range 1~2147483647 | unit | - active Immediat | default | 10000
moment ely
Full closed loop position -
e
Name error excessive threshold anytime Access RW
. moment
P03.36 Cunit is 0.0001round)
Range 0~2147483647 | unit | - active Immediat | default | 10000
moment ely

195




Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

The full closed loop position error refers to (the count value of the motor encoder - converted to
the second encoder value of the motor encoder), which represents the relative slip between the
material and the motor.

When this parameter is set to 0, full-closed position error over-protection is not performed.

Full closed loop position Set
Name - Access RO
error moment
P03.38 - -
Range - unit 0.0001 f active - default -
moment
Full closed loop position Set .
Name . . anytime Access RW
P03.40 error clearing revolution moment
' Range 0~32767 unit | - active | Immediat | default 20
moment ely

This value is valid when in the fully closed loop state. When set to 0, the full closed loop position
error is not cleared; when set to n, when the motor rotates every n revolutions, 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.

motor encoder speed for Set
Name - Access RO
Full closed loop control moment
P03.41 - -
Range - unit | clk/Sms active - default -
moment
Second encoder speed for Set
Name - Access RO
Full closed loop control moment
P03.42 - -
Range - unit | clk/sms active - default -
moment
Positioning completion Set .
Name . . anytime Access RW
signal output condition moment
P03.45 N . :
Range 0~3 unit - active Immediat default 0
moment ely
Setting Positioning completion signal output condition

Output when the position error is less than the positioning

0
completion threshold, otherwise clear the output;

Output whenThe position error is smaller than the positioning
1 completion threshold and the speed command in position
mode P03.95 is zero, otherwise the output is cleared,;

Output when The position error is less than the positioning
2 completion threshold and the filtered speed command in
position mode P03.96 is zero, otherwise the output is cleared;
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Output when the position error is less than the positioning
3 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
positioning completion threshold Set .
Name . anytime Access RW
£03.46 (Cunit is 0.0001 round) moment
' Range 0~32767 unit | - active | Immediat | default 10
moment ely
Positioning close signal Set )
Name . anytime Access RW
output condition moment
P03.47 : . .
Range 0~3 unit - active Immediat default 0
moment ely
Setting Positioning close signal output condition
0 Output when the position error is less than the positioning
close threshold, otherwise clear the output;
Output whenThe position error is smaller than the positioning
1 close threshold and the speed command in position mode
P03.95 is zero, otherwise the output is cleared;
Output when The position error is less than the positioning
2 close threshold and the filtered speed command in position
mode P03.96 is zero, otherwise the output is cleared;
Output when the position error is less than the positioning
3 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 threshold Set )
Name . anytime Access RW
P03.48 Cunit is 0.0001round) moment
' Range 0~32767 unit - active Immediat | default 100
moment ely
positioning -
e
Name completion/close time anytime Access RW
P03.49 moment
threshold
Range 0~32767 ‘ unit ‘rns active Immediat | default 10
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‘ l | moment ely ‘
In the position control mode, when the servo is running, the absolute value of the position error
P03.17 is within the positioning completion/close threshold, and after P03.49 (positioning
completion/close time threshold) is maintained, the servo will be Output positioning
completion/close signal
. Set Disable to
Name Homing method Access | RW
moment set
P03.51 - - -
Range 0~99 unit - active Immediatel default 1
moment y
Homing acceleration and Set .
Name L anytime Access RW
P03.52 deceleration time moment
' Range 0~65535 unit | ms active Immediat | default 500
moment ely
. . Set )
Name First homing speed anytime Access RW
moment
P03.53 - - :
Range 0~32767 unit | rpm active Immediat | default 500
moment ely
. Set .
Name Second homing speed anytime Access RW
moment
P03.54 - - :
Range 0~32767 unit | rpm active Immediat | default 100
moment ely
. Set ]
Name Homing offset anytime Access RW
moment
cust
P03.55 -2147483647 i . i
_ | omiz | active Immediat
Range ~ unit default 0
e moment ely
2147483647 .
unit
. Set .
Name Zero point range anytime Access RW
moment
P03.57 ; . .
Range 0~32767 | unit | 0.0001 active Immediat | default 5
JA moment ely
Enable software over travel Set i
Name . anytime Access RW
P03.73 limit moment
Range 0~2 ’ unit ‘ - active Immediate | default 0
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‘ ‘ | moment ly
Setting Enable software travel limit
0 does not enable software over travel
limit
1 enable software travel limit when power
on
2 Enable software travel limit after homing
complete
Software travel limit Set .
Name . anytime Access RW
lower limit moment
P03.74 -2147483647 . )
. active Immediate -1000
Range ~ unit | - default
moment ly 0000
2147483647
Software travel limit upper Set .
Name L anytime Access RwW
limit moment
P03.76 -2147483647 . .
. active Immediate 1000
Range ~ unit - default
moment ly 0000
2147483647
Servo pulse output source Set .
Name . anytime Access Rw
selection moment
P03.78 : - :
Range 0~2 unit - active Immediately | default 0
moment
Setting Output pulse type
0 0-output motor encoder pulse;
1 1-output pulse command;
2 2-do not output,as input port
- Set .
Name division factor anytime Access RW
moment
P03.79 : - .
Range 1~65535 unit - active Immediately | default -
moment
If the motor type is incremental, this value indicates the number of motor encoder output pulses when the pulse
output terminal outputs 1 pulse. If the motor is an absolute value of the encoder type, this value indicates the
number of pulses output from the pulse output terminal when the motor rotates one revolution, and the Z-point
output port outputs a Z-point pulse. This value is only valid for the motor pulse division, invalid for the command
pulse, the incremental encoder defaults to 1; the absolute encoder defaults to 10,

‘ P03.80 ‘ Name Pulse output direction Set anytime Access ‘ RW ‘
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moment
Range 0~1 unit - active Immediately | default 0
moment
Setting Pulse output direction
0 0-normal output,
1 1-inverted output.
. . Set )
Name Z pulse polarity selection anytime Access | RW
moment
P03.81 ; X :
Range 0~1 unit - active Immediately | default 0
moment
Setting Z pulse polarity selection
0 0- postive
1 1- negtive
) Set Disable to
Name Enale Cubic speed curve Access RW
moment set
P03.82 5 X :
Range 0~1 unit - active Immediately | default 1
moment
Setting Enale Cubic speed curve
0 0- use trapezoidal velocity curve
1 1- use Cubic speed curve
Actual Position (customize Set
Name . - Access RO
unit) moment
P03.90 -2147483647 ) - default -
. active
Range ~ unit -
moment
2147483647
. . Set
Name Position error after filter - Access RO
moment
P03.94 . :
Range -32767~32767 | unit | clk active - default -
moment
Speed command display in Set
Name . - Access RO
position mode moment
P03.95 ; .
Range - unit | rpm active - default -
moment

200



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual

Speed command monitoring in position mode

Speed command display Set
Name L N - Access RO
after filter in position mode moment
P03.96 - -
Range - unit | rpm active - default -
moment

Speed command display after filter in position mode

10.5 P04 group parameter - speed mode related parameters

Set
Name Speed command source anytime Access | RW
moment
P04.01 5 . :
Range 0~7 unit - active Immediately | default 0
moment
Setting Speed command source
0 main speed A
1 auxiliary speed B
2 INFn.12 switch A/B
3 A+B
4 P08.17
5 mulit speed
6 UP/DOWN speed mode
7 sin wave
. Set .
Name main speed A source anytime Access | RW
moment
P04.02 - - :
Range 0~4 unit - active Immediately | default 0
moment
Setting main speed A source
0 from P04.03
1 from All
2 from Al2
3 from AI3
4 from pulse frequency
Digit setting of main speed Set .
Name anytime Access | RW
P04.03 A moment

Range -32767~327 ‘ unit ‘rpm active Immediately | default | 500
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‘ l 67 ‘ l ‘ moment | |
. Set .
Name | auxiliary speed B source anytime Access | RW
moment
P04.04 - - -
Range 0~4 unit - active Immediately | default 0
moment
Setting auxiliary speed B source
0 from P04.05
1 from All
2 from AI2
3 from AI3
4 from pulse frequency
Digital setting of auxiliary Set .
Name anytime Access | RW
Speed B moment
P04.05 -
-32767~327 . active .
Range unit | rpm Immediately | default | 500
67 moment
. o Set .
Name source of postive speed limiting anytime Access RW
moment
P04.06 - - -
Range 0~3 unit - active Immediately | default 0
moment
Setting source of postive speed limiting
0 main postive speed limiter A
1 auxiliary reverse speed limiter B
2 A/B switch
3 both A and B are limiter
Soure of main postive speed Set .
Name o anytime Access RW
limiter A moment
P04.07 ; X :
Range 0~3 unit - active Immediately | default 0
moment
Setting Soure of main postive speed limiter A
0 from P04.08
1 fromAlI1
2 fromAlI2
3 fromAI3
‘ P04.08 ‘ Name Digital value of postive Set anytime Access ‘ RW ‘
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speed limiter A moment
Range 0~32767 | unit rpm active Immediatel default | 3000
moment y
Soure of auxiliary postive Set )
Name L anytime Access | RW
speed limiter B moment
P04.09 - - :
Range 0~3 unit - active Immediately | default 0
moment
Setting Soure of auxiliary postive speed limiter B
0 fromP04.10
1 fromAI1
2 fromAI2
3 fromAI3
Digital value of postive Set i
Name o anytime Access RwW
speed limiter B moment
P04.10 N ; ;
Range 0~32767 | unit rpm active Immediatel default | 3000
moment y
source of negative speed Set .
Name o anytime Access RW
limiting moment
P04.11 N . :
Range 0~3 unit - active Immediately | default 0
moment
Setting source of negative speed limiting
0 main negative speed limiter A
1 auxiliary negative speed limiter B
2 A/B switch
3 both A and B are limiter
Source of main negative Set .
Name L anytime Access | RW
speed limiter A, moment
P04.12 . : .
Range 0~3 unit - active Immediately | default 0
moment
Setting Source of main negative speed limiter A,
0 from P04.13
1 from All
2 from Al2
3 from AI3
‘PM&S‘ Name Digital value of main Set anytime Awws’ MN’
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negative speed limiter A moment

Range 0~32767 | unit rpm active Immediatel default | 3000

moment y
Source  of auxiliary
negative speed limiter Set )
Name anytime Access | RW
B moment
P04.14
Range 0~3 unit - active Immediately | default 0
moment
Setting Source of auxiliary negative speed limiter
B
0 from P04.15
1 from All
2 from Al2
3 from AI3
Digital value of auxiliary e
Name | negative speed limiter anytime Access | RW
moment
P04.15 B
Range 0~32767 | unit rpm active Immediatel default | 3000
moment y
Set .
Name JOG speed anytime Access RW
moment
P04.16 N : :
Range 0~32767 unit | rpm active Immediatel default 20
moment y

Note that this value will be modified when the test run is jogged, but will not be saved.

Set
Name acceleration time anytime Access RW
moment
P04.17 ; . ;
Range 0~32767 unit | ms active Immediatel default 500
moment y
L Set )
Name deceleration time anytime Access RW
moment
P04.18 X . .
Range 0~32767 unit | ms active Immediatel | default 500
moment y
Speed command first-order Set .
Name L anytime Access RW
P04.20 filtering time constant moment
Range 0~32767 ‘ unit ‘ ms active Immediatel | default 20
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] [ [momen | ]
Filtered speed value Set
Name - Access RO
moment
P04.21 - -
Range 0~32767 unit | rpm active - default -
moment
Speed display filter time Set .
Name anytime Access RW
moment
P04.22 5 - :
Range 0~32767 unit | ms active Immediatel default 300
moment y
Speed arrival threshold Set .
Name anytime Access RW
moment
P04.23 - - -
Range 0~32767 unit | rpm active Immediatel default | 1000
moment y
Speed consistent threshold Set .
Name anytime Access RW
moment
P04.24 - : :
Range 0~32767 unit | rpm active Immediatel default 10
moment y
Zero speed threshold Set .
Name anytime Access RW
moment
P04.25 - - :
Range 0~32767 unit | rpm active Immediatel default 5
moment y
Zero speed threshold for Set .
Name . anytime Access Rw
position lock moment
P04.26 N : ;
Range 0~32767 unit | rpm active Immediatel default 5
moment y
Lifting speed threshold Set .
Name anytime Access RW
moment
P04.27 - - :
Range 0~32767 | unit | rpm/s active Immediatel default 375
moment y
When the acceleration/deceleration is greater than the threshold, the output speed/deceleration
signal is output, unit: rpm per second.

10.6 P05 group parameter - torque mode related parameters

‘POS.Ol‘ Name ‘Torquecommand source ’ Set ’ anytime Access ‘RW’
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moment

Range 0~5 unit - active Immediately | default 0

moment

Setting Torque command source

0 main torque command A

1 auxiliary torque command B
2 INFn.03 switching A/B
3 A+B

4 from P08.16

Source of main torque Set .
Name anytime Access | RW
command A moment

P05.02 ; - :
Range 0~3 unit - active Immediately | default 0

moment

Setting Source of main torqgue command A
0 from P05.03
1 from All
2 from Al2
3 from AI3

Digital value of main torque Set i
Name anytime Access | RW
command A moment

P05.03 ; - :
Range -300.0~300.0 | unit | % active Immediately | default 0.0

moment

Source of auxiliary torque Set .
Name anytime Access | RW
command B moment
P05.04

Range 0~3 unit - active Immediately | default 0
moment

Setting Source of auxiliary torque command B
0 from P05.05
1 from All
2 from Al2
3 from AI3

Digital value of auxiliary Set .
Name anytime Access | RW
torque command B moment
Range -300.0~300.0 | unit | % active Immediately | default 0.0

moment

P05.05
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Set
Name Torque limit method anytime Access | RW
moment
P05.10 5 5 .
Range 0~1 unit - active Immediately | default 0
moment
Setting Torque limit method
0 Forward and reverse limit are from positive limiting
1 Forward and reverse limit separately
Positive torque limiting Set .
Name anytime Access | RW
source moment
P05.11 : ; ;
Range 0~3 unit - active Immediately | default 0
moment
Setting Positive torque limiting source
0 Forward Limit A
1 Forward limiter B
2 A/B switching
3 Aand B are simultaneously limit
Source of positive torque Set .
Name L anytime Access RwW
limit A moment
P05.12 : . ;
Range 0~3 unit - active Immediately | default 0
moment
Setting Source of forward torque limit A
0 from P05.13
1 from All
2 from Al2
3 from Al3
Set value of positive torque Set .
Name . anytime Access RW
limiter A moment
P05.13 - - -
Range 0~300.0 unit | % active Immediatel | default | 150.0
moment y
Positive Torque Limit B Set .
Name anytime Access | RW
Source moment
P05.14 - - -
Range 0~3 unit - active Immediately | default 0
moment
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Setting Forward Torgue Limit B Source
0 from P05.15
1 from All
2 from Al2
3 from Al3
Set value of positive torque Set i
Name o anytime Access RW
limiter B moment
P05.15 5 5 .
Range 0~300.0 unit | % active Immediatel default | 150.0
moment y
Reverse torque limiting Set .
Name anytime Access | RW
source moment
P05.16 - - -
Range 0~3 unit - active Immediately | default 0
moment
Setting Reverse torque limiting source
0 Reverse Limit A
1 Reverse limit B
2 A/B switching
3 A and B are simultaneously limit
Source of reverse torque Set .
Name L anytime Access Rw
limit A moment
P05.17 N : ;
Range 0~3 unit - active Immediately | default 0
moment
Setting Source of reverse torque limit A
0 from P05.18
1 from All
2 from Al2
3 from AI3
Set value of reverse torque Set .
Name . anytime Access RW
limiter A moment
P05.18 X ; :
Range 0~300.0 unit | % active Immediate | default | 150.0
moment ly
Reverse Torque Limit B Set )
Name anytime Access | RW
Source moment
P05.19 ) ; :
Range 0~3 unit - active Immediately | default 0
moment
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Setting Reverse Torque Limit B Source
0 from P05.20
1 from All
2 from Al2
3 from Al3
Set value of reverse torque Set .
Name L anytime Access RW
limiter B moment
P05.20 ; X :
Range 0~300.0 unit | % active Immediatel default | 150.0
moment y
Time threshold for torque -
e
Name mode switching to speed anytime Access RW
moment
P05.25 mode
Range 0~32767 | unit | 0.25ms active Immediatel default 10
moment y

When the magnitude of the speed exceeds the speed limit plus the speed limit speed threshold
(P05.26) and lasts (P05.25) ms, the speed loop is constructed to converge the speed within the

limit.
. Set .
Name Speed limit speed threshold anytime Access RW
moment
P05.26 : . .
Range 0~32767 | unit rpm active Immediatel default 30
moment y

When the magnitude of the speed exceeds the speed limit plus the speed limit speed threshold
(P05.26) and lasts (P05.25) ms, the speed loop is constructed to converge the speed within the

limit.
Time threshold for speed -
e
Name mode switching to torque anytime Access RW
moment
P05.27 mode
Range 0~32767 | unit | 0.25ms active Immediatel default 200
moment y

When the servo is running in the torque mode, but due to the speed limit, after constructing the
speed loop, the time threshold for switching from the speed mode to the torque mode is
determined by P05.27.

P05.28

Speed limit low pass filter Set .
Name . anytime Access RW
time parameter moment
Range 0~32767 | unit ms active reset takes default 500
moment effect
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When the speed limit is changed, the speed limit value is low-pass filtered. The filter time is
determined by P05.28. The larger the filter time, the slower the speed limit value changes.

Base value for torque Set .
Name . anytime Access RW
arrival moment
P05.31 5 5 .
Range 0~300.0 unit | % active Immediatel default 50.0
moment y
Valid value for torque Set .
Name . anytime Access RW
arrival moment
P05.32 - - -
Range 0~300.0 unit | % active Immediatel default 10.0
moment y
Invalid value for torque Set .
Name . anytime Access RW
arrival moment
P05.33 N X :
Range 0~300.0 unit | % active Immediatel default 0.0
moment y
Maximum output limit of Set i
Name . anytime Access RW
P05.35 torque that suppresses jitter | moment
' Range 0~10.0 unit | % active Immediatel default 0.0
moment y
Percentage of gain that Set .
Name . anytime Access Rw
suppresses jitter moment
P05.36 - - -
Range 0~10.0 unit | % active Immediatel default 0.0
moment y
time constant for detect Set .
Name . anytime Access Rw
Jitter speed moment
P05.37 Range 0~10.0 unit | % active Immediatel default 0.0
moment y
Jitter with a period less than this time will be suppressed
. Set .
Name detected Jitter speed anytime Access RO
moment
P05.38 ; . .
Range - unit | Rpm active Immediatel | default -
moment y
Torque output that Set i
P05.39 Name y anytime Access RO
suppresses jitter moment
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Range - unit % active Immediatel default -
moment y
10.7 P06 group parameter -Inputs and Outputs Function
DI1 function control Set
Name ) anytime Access RW
register moment
P06.01
Range 0~99 unit - active Immediately default 1
moment
setting DI function
0 None
1 Enable servo
2 Reset servo
3 Torque AB selector
4 Torque reverse selector
5 Forward torque limit selector
6 Reverse torque limit selector
7 Forward speed limit selector
8 Reverse speed limit selector
9 Positive jog
10 Reverse jog
11 Speed given reverse
12 Main speed AB selector
13 Speed stop input
14 Download ARM program reset
15 Clear encoder position counter
16 Zero position fixed in speed mode
17 Multi-speed selector O
18 Multi-speed selector 1
19 Multi-speed selector 2
20 Multi-speed selector 3
21 Position instruction prohibited
22 Position command reversal
23 Pulse command prohibition
24 Electronic gear ratio selector 1
25 Position error clear
26 Trigger position mode homing
27 Multi-segment position trigger signal
28 Multi-segment position selector 0
29 Multi-segment position selector 1
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30 Multi-segment position selector 2

31 Multi-segment position selector 3

32 Position direction in multi-segment position mode
33 Reserved

34 Return home signal input

XY pulse tracking and multi-segment position

35 switching in position mode
36 Control mode selector 0
37 Control mode selector 1

Enable detection trigger interrupt fixed length
38 signal INFn.40

39 Uninterrupted fixed length

Trigger an input signal that interrupts the fixed

40 length

41 First or second set of gain switch

42 Reset fault

43 Position mode positive limit switch

44 Position mode reverse limit switch

45 Open-closed switching in full-closed mode
46 FPGA download program reset

47 Tension compensation direction

48 Tension tracking direction

49 Forced to limit at maximum compensation speed
50 Prohibit roll diameter calculation

51 Change volume

52 Initial roll diameter switch

53 Clear feed length

54 Forced fast tightening

No tension compensation in closed loop speed

55 mode

56 Electronic gear ratio selector 2

57 Motor overheating

58 Emergency stop input

59 Internal trigger reset

60 Internal trigger set

61 Internal counter count pulse

62 Internal counter clear

63 UPDOWN mode UP signal in speed mode
64 UPDOWN mode DOWN signal in speed mode
65 UPDOWN mode speed hold signal in speed mode
66 Speed stack enable

67 Correct all zero drift of Al
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Tension closed loop speed / torque mode

68 switching
DI2 function control Set )
Name ) anytime Access RW
register moment
P06.02 - - -
Range 0~99 unit - active Immediately default 42
moment
For details on the DI configuration, see P06.01.
DI3 function control Set )
Name ) anytime Access RW
register moment
P06.03 -
Range 0~99 unit - active Immediately | default 0
moment
For details on the DI configuration, see P06.01.
DI4 function control Set )
Name ) anytime Access RW
register moment
P06.04 - - -
Range 0~99 unit - active Immediately | default 0
moment
For details on the DI configuration, see P06.01.
DI5 function control Set )
Name ) anytime Access RW
register moment
P06.05 - - -
Range 0~99 unit - active Immediately | default 0
moment
For details on the DI configuration, see P06.01.
DI6 function control Set )
Name ] anytime Access RW
register moment
P06.06 - - -
Range 0~99 unit - active Immediately | default 0
moment
For details on the DI configuration, see P06.01.
DI7 function control Set )
Name ) anytime Access RW
register moment
P06.07
Range 0~99 unit - active Immediately | default 0
moment
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For details on the DI configuration, see P06.01.

DI8 function control Set )
Name ) anytime Access RW
register moment
P06.08 - - -
Range 0~99 unit - active Immediately default 0
moment

For details on the DI configuration, see P06.01.

DI9 function control Set )
Name . anytime Access RW
register moment
P06.09 - - -
Range 0~99 unit - active Immediately | default 0
moment

For details on the DI configuration, see P06.01.

DI10 function control Set )
Name ) anytime Access RW
register moment
P06.10 : . .
Range 0~99 unit - active Immediately | default 0
moment

For details on the DI configuration, see P06.01.. This Dl is a high speed input DI.

Set
Name DI terminal valid status - Access RO
moment
P06.13 - -
Range 0~1023 unit - active - default -
moment

Displayed in decimal format, converted to binary format, containing 0-9 digits, low to high
indicates the state of digital output terminals DI1~DI10, 0=0FF, 1=0ON, the Oth bit corresponds to
DI1,..., 9 bits correspond to DI10.

Set
Name DI forced input anytime Access RW
moment
P06.14
Range 0~1023 unit - active Immediately | default 0
moment

Input in decimal (BCD) format, converted to binary (Binary) is the corresponding DIx input signal.
For example: P06.14=42 (BCD)=0000101010 (Binary), indicating DI2, DI4 and DI6 terminals are
ON.

Set
Name DI Actual terminal level - Access RO
moment
P06.15 - -
Range 0~1023 unit - active - default -
moment

Displayed in decimal format, converted to binary format, containing 0-9 digits, low to high
indicates the state of digital output terminals DI1~DI10, 0=0FF, 1=0N, the Oth bit corresponds to

214



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
DI1,..., 9 bits correspond to DI10.
High speed Dl filter Set )
Name ) . anytime Access RW
configuration moment
P06.16
Range 1~32767 unit us active Immediately default 10
moment

When the high-speed pulse input terminal is in the peak interference, the spike interference can
be filtered out by setting P06.16. INFn.34 and INFn.40 are high-speed DI signals whose filtering

time is determined by P06.16; other input signals are low-speed DI signals, and the filtering time

is determined by P06.17.

Name

Low speed DI filter

configuration

Set

anytime
moment

Access

RW

P06.17
Range

1~32767

unit us

active Immediately

moment

default

1000

Name

DI1 active level

Set

anytime
moment

Access

RW

P06.21
Range

0~1 unit -

active Immediately

moment

default

setting

Level type

0

Active low

1

Active high

Name

DI2 active level

Set i
anytime
moment

Access

RW

P06.22
Range

0~1 unit -

active Immediately

moment

default

setting

Level type

0

Active low

1

Active high

Name

DI3 active level

Set .
anytime
moment

Access

RW

P06.23
Range

o~1 unit -

active Immediately

moment

default

setting

Level type

0

Active low

1

Active high
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Set
Name Dl4 active level anytime Access RW
moment
P06.24
Range 0~1 unit active Immediately default 0
moment
setting Level type
0 Active low
1 Active high
Set
Name DI5 active level anytime Access RW
moment
P06.25 - - -
Range 0~1 unit active Immediately default 0
moment
setting Level type
0 Active low
1 Active high
Set
Name DI6 active level anytime Access RW
moment
P06.26 -
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Active low
1 Active high
Set
Name DI7 active level anytime Access RW
moment
P06.27 - - -
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Active low
1 Active high
Set
Name DI8 active level anytime Access RW
moment
P06.28
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Active low
1 Active high
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Set
Name DI9 active level anytime Access RW
moment
P06.29

Range 0~1 unit - active Immediately default 0

moment

setting Level type

0 Active low
1 Active high

Set
Name DI9 active level anytime Access RW
moment

P06.30
Range 0~1 unit - active Immediately | default 0

moment

setting Level type

0 Active low
1 Active high

DO1 and DO2 function Set )
Name ] ) ) anytime Access RW
configuration registers moment
P06.40

Range 0~2 unit - active Immediate | default 0

moment ly

setting Function type
0 D01, DO2 function output configured with P06.41, P06.42

respectively

1 D01, DO2 output A, B pulse respectively

2 DO1 outputs Z point signal, DO2 functions output with
P06.42 configuration

DO1 function control Set )
Name ) anytime Access RW
register moment
P06.41

Range 0~99 unit - active Immediately | default 9

moment

setting DO function

0 None

1 Drive is enabling

Speed has arrived

Speed is falling

Speed is rising

Speed is at zero speed

Speed overrun

N | o | v | |w N

Speed forward
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8 Speed reversal
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 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
24 Brake output
25 Input command is valid
26 Often OFF
27 Always ON
28 Torque limit output
29 Torque arrival
30 Internal trigger status
31 Internal counter count arrives
32 Consistent speed
33 Pulse position command is zero output
DO2 function control Set )
Name ) anytime Access RW
register moment
P06.42 - - -
Range 0~99 unit - active Immediately | default 13
moment
For details on the configuration of the DO, see P06.41.
DO3 function control Set )
Name ) anytime Access RW
register moment
P06.43 - - -
Range 0~99 unit - active Immediately | default 0
moment
For details on the configuration of the DO, see P06.41.
DO4 function control Set )
Name ] anytime Access RW
register moment
P06.44 - - -
Range 0~99 unit - active Immediately | default 0
moment
For details on the configuration of the DO, see P06.41.
DOS5 function control Set )
P06.45 Name ] anytime Access RW
register moment
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Range 0~99 unit - active Immediately default 0

moment

For details on the configuration of the DO, see P06.41.

DO function control Set )
Name ) anytime Access RW
register moment
P06.46 - - -
Range 0~99 unit - active Immediately default 0
moment

For details on the configuration of the DO, see P06.41.

Set
Name DO terminal valid status - Access RO
moment
P06.49 - -
Range - unit - active - default -
moment

Displayed in decimal format, after conversion to binary format, it contains 0-5 digits. The low to
high digits indicate the state of digital output terminals DO1~D0O6, 0=0FF, 1=0N, and the Oth bit
corresponds to DO1,..., 5 bits correspond to DO6.

Set
Name DO forced output anytime Access RW
moment
P06.50 - - -
Range 0~63 unit - active Immediately | default 0
moment

When the DO forced output is valid, this parameter is used to set whether the DO function is
valid. Input in decimal (BCD) format, converted to binary (Binary) is the corresponding DOx input
signal. For example: P06.50=42 (BCD)=101010 (Binary), indicating that DO2, DO4 and DO6 output
are ON.

Set
Name DO1 active level anytime Access RW
moment
P06.51

Range 0~1 unit - active Immediately | default 0

moment

Setting Level validity

0 Active low
1 Active high

Set
Name D02 active level anytime Access RW
moment
P06.52

Range 0~1 unit - active Immediately | default 0

moment
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Setting Level validity
0 Active low
1 Active high
Set
Name DO3 active level anytime Access RW
moment
P06.53 - - -
Range 0~1 unit active Immediately | default 0
moment
Setting Level validity
0 Active low
1 Active high
Set
Name D04 active level anytime Access RW
moment
P06.54 - - -
Range 0~1 unit active Immediately | default 0
moment
Setting Level validity
0 Active low
1 Active high
Set
Name DOS5 active level anytime Access RW
moment
P06.55
Range 0~1 unit active Immediately | default 0
moment
Setting Level validity
0 Active low
1 Active high
Set
Name DOG6 active level anytime Access RW
moment
P06.56
Range 0~1 unit active Immediately | default 0
moment
Setting Level validity
0 Active low
1 Active high
) Set
Name All input voltage - Access RO
P06.61 moment
Range 0~10000 ‘ unit ‘ mV active - default -
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| | | [ [ moment |
] Set
Name Al2 input voltage - Access RO
moment
P06.62 - -
Range 0~10000 unit | mv active - default -
moment
] Set
Name Al3 input voltage - Access RO
moment
P06.63
Range 0~10000 unit | mv active - default -
moment
. Set )
Name All bias anytime Access RW
moment
P06.64
Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Set )
Name All dead zone anytime Access RW
moment
P06.65
Range -5000~5000 unit | mv active Immediat default 0
moment ely
Set
Name All magpnification anytime Access RW
moment
P06.66
Range -3276.773276 | unit | % active Immediat default 100.0
7 moment ely
All low pass filter time Set
Name anytime Access RW
constant moment
P06.67
Range 0~32767 unit | ms active Immediat default 2
moment ely
Set
Name Al1 zero drift anytime Access RW
moment
P06.68
Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Set
Name Al2 bias anytime Access RW
moment
P06.69
Range -10000~10000 | unit | mV active Immediat default 0
moment ely

221



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
Set
Name Al2 dead zone anytime Access RW
moment
P06.70
Range 0~5000 unit | mv active Immediat default 0
moment ely
S Set .
Name Al2 magnification anytime Access RW
moment
P06.71
Range -3276.7~3276 | unit | % active Immediat default 100.0
7 moment ely
Al2 low pass filter time Set
Name anytime Access RW
constant moment
P06.72
Range 0~32767 unit | ms active Immediat default 2
moment ely
Set
Name Al2 zero drift anytime Access RW
moment
P06.73
Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Set
Name Al3 bias anytime Access RW
moment
P06.74
Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Set
Name Al3 dead zone anytime Access RW
moment
P06.75
Range 0~5000 unit | mv active Immediat default 0
moment ely
Set
Name Al3 magnification anytime Access RW
moment
P06.76
Range -3276.773276 | unit | % active Immediat default 100.0
7 moment ely
Al3 low pass filter time Set
Name anytime Access RW
constant moment
P06.77 - - -
Range 0~32767 unit | ms active Immediat default 2
moment ely
Set
P06.78 Name Al3 zero drift anytime Access RW
moment
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Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Automatic zero Set )
Name ) . anytime Access RW
drift correction moment
P06.79 - - -
Range 0~6 unit - active Immediately default 0
moment
Setting Al automatically corrects zero drift mode
0 Reserved
1 Automatically correct All zero drift once
2 Automatically correct Al2 zero drift once
3 Automatically correct Al3 zero drift once
4 Immediately correct All AI2 Al3 zero drift once
5 Automatically correct current sensor zero drift
once
6 Clear the correction current sensor
immediately
Set )
Name AO1 offset anytime Access RW
moment
P06.80
Range -10000~10000 | unit | mV active Immediat default 0
moment ely
Set
Name AO1 magnification anytime Access RW
moment
P06.81
Range -1000.0~1000.0 | uni | % active Immediat default 100
t moment ely
Set
Name AO2 bias anytime Access RW
moment
P06.82
Range -10000~10000 | unit | mV active Immediat default 100
moment ely
Set
Name AO2 magnification anytime Access RW
moment
P06.83
Range -1000.0~1000.0 | uni | % active Immediat default 100
t moment ely
AO1 configuration register Set .
Name anytime Access RW
value moment
P06.84 - - -
Range -10000~10000 | unit | - active Immediately | default 0
moment
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setting Configuration type
0 Actual speed, 1Imv corresponds to 1rpm
1 Speed loop speed command, 1mv corresponds to 1rpm
2 Torque command, 1mv corresponds to 0.1% rated torque
3 Position error before filtering, 1mv corresponds to 1 motor

encoder pulse

4 Position error after filtering, 1mv corresponds to 1 motor
encoder pulse

5 Feed forward speed, 1mv corresponds to 0.1% rated speed
6 Position command speed, 1mv corresponds to 1rpm
7 Filtered position command speed, 1mv corresponds to
lrpm
8 Instantaneous value of phase A current, ImV corresponds
to 0.1A
9 Instantaneous value of phase B current, 1ImV corresponds
to 0.1A
10 Torque feedback, 1mv corresponds to 0.1% rated torque
10000 Direct output 10V
-10000 Direct output -10V
N AO2 configuration register Set anytime P RW
POG.85 value moment
Range -10000~10000 | unit | - active Immediately | default 0
moment
setting Configuration type
0 Actual speed, 1Imv corresponds to 1rpm
1 Speed loop speed command, 1mv corresponds to 1rpm
2 Torque command, 1mv corresponds to 0.1% rated torque
3 Position error before filtering, 1mv corresponds to 1 motor

encoder pulse

4 Position error after filtering, 1mv corresponds to 1 motor

encoder pulse

5 Feed forward speed, 1mv corresponds to 0.1% rated speed

6 Position command speed, 1mv corresponds to 1rpm

7 Filtered position command speed, 1mv corresponds to

lrpm

8 Instantaneous value of phase A current, 1ImV corresponds
to 0.1A

9 Instantaneous value of phase B current, 1ImV corresponds
to 0.1A

10 Torque feedback, 1mv corresponds to 0.1% rated torque
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10000 Direct output 10V
-10000 Direct output -10V
AD minimum of internal Set
Name o i . anytime Access RW
amplifier tension input moment
P06.86
Range 0~4095 unit - active Immediat default 0
moment ely
Internal amplifier -
e
Name tension input AD anytime Access RW
moment
P06.87 maximum
Range 0~4095 unit | - active Immediate default | 4095
moment ly
Internal amplifier tension Set )
Name ) ) ) anytime Access RW
input filter time moment
P06.88
Range 0~32767 unit | ms active Immediat default 20
moment ely
AD value of internal Set
Name o . . - Access RO
amplifier tension input moment
P06.89
Range 0~4095 unit - active - default -
moment
Final All input value Set
Name - Access RO
percentage moment
P06.91 - -
Range -3276.7~3276.7 | unit | % active - default -
moment
Final Al2 input value Set
Name - Access RO
percentage moment
P06.92 - -
Range -3276.7~3276.7 | unit | % active - default -
moment
Final AI3 input value Set
Name - Access RO
percentage moment
P06.93
Range -3276.773276.7 | unit | % active - default -
moment
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10.8 PO7 group parameters - loop control parameters

Current loop proportional Set )
Name ) anytime Access RW
gain moment
P07.01
Range 0~32767 unit - active Immediately default 100
moment
This value is factory set and is not recommended for modification.
) ) Set )
Name Current loop integral gain anytime Access RW
moment
P07.02 - - -
Range 0~32767 | unit - active Immediately | default 20
moment
This value is factory set and is not recommended for modification.
Speed loop proportional Set )
Name . anytime Access RW
gain moment
P07.03 - - -
Range 0~32767 | unit - active Immediately | default 600
moment
. ) Set )
Name Speed loop integral gain anytime Access RW
moment
P07.04 - - -
Range 0~32767 | unit - active Immediately | default 50
moment
Position loop proportional Set )
Name . anytime Access RW
gain moment
P07.05
Range 0~32767 unit - active Immediately | default 200
moment
Position loop maximum Set )
Name anytime Access RW
output speed percentag moment
P07.06
. active . 100
Range 0~300.0 unit % Immediately | default
moment .0
Output voltage filtering Set )
Name ) anytime Access RW
time moment
P07.07
active
Range 0~300.0 unit ms Immediately | default 0
moment
Torque feedforward filter Set )
P07.08 Name . anytime Access RW
time constant moment
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Range 0~63 unit ms active Immediately default 10
moment
This value is the angular acceleration filtering time for torque feedforward.
Speed feedforward filter Set )
Name ) anytime Access RW
time constant moment
P07.09
Range 0~63 unit - active Immediately default 10
moment
Torque feed forward Set )
Name anytime Access RW
coefficient moment
P07.10 . . .
Range 0~32767 | unit - active Immediately | default 0
moment
Speed feedforward Set ]
Name o anytime Access RW
coefficient moment
P07.11
Range 0~300.0 unit - active Immediate | default 50.0
moment ly
] Set )
Name Torque filter type anytime Access RW
moment
P07.12 . _ _
Range 0~2 unit - active Immediately | default 0
moment
Setting Torque filter type
0 low pass filtering
1 notch filter
2 no filter
Torque low pass filter time Set )
Name anytime Access RW
constant moment
P07.13
Range 0~327.67 | unit ms active Immediate default 0.80
moment ly
Notch filter 1 notch Set
Name anytime Access RW
frequency moment
P07.14
Range 0~1000 unit Hz active Immediate default 200
moment ly
] Set )
Name Notch filter 1 notch depth anytime Access RW
moment
P07.15 . _ .
Range 0~100.0 unit % active Immediate default 10.0
moment ly
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Set
Name Notch filter 1 notch width anytime Access RW
moment
P07.16
Range 0~100.0 unit % active Immediate default 50.0
moment ly
Notch filter 2 notch Set
Name anytime Access RW
frequency moment
P07.17
Range 0~1000 unit ms active Immediate | default 0
moment ly
] Set ]
Name Notch filter 2 notch depth anytime Access RW
moment
P07.18
Range 0~100.0 unit % active Immediate | default 50.0
moment ly
) ] Set ]
Name Notch filter 2 notch width anytime Access RW
moment
P07.19 : _ .
Range 0~100.0 unit % active Immediate | default 50.0
moment ly
Set
Name Gain adjustment mode anytime Access RW
moment
P07.20
Range 0~3 unit - active 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 Automatic calculation of a set of gains based on stiffness level
and load inertia (normal mode)
3 Automatic calculation of a set of gains based on stiffness level
and load inertia (positioning mode)
Second set of speed loop Set )
Name ) ] anytime Access RW
proportional gain moment
P07.21 _ _ _
Range 0~32767 unit - active Immediately | default 800
moment
Second set of speed loop Set )
Name ) ) anytime Access RW
integral gain moment
P07.22 : _ :
Range 0~32767 unit - active Immediately | default 10
moment
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Second set of position loop Set )
Name ) ) anytime Access RW
proportional gain moment
P07.23

Range 0~32767 unit - active Immediately default 200

moment

Set
Name Gain switching condition anytime Access RW
moment
P07.24

Range 0~6 unit - active Immediately | default 0

moment

BOEMA Hh 73 V4 A
0 10 switching; INFNn.41 is valid with a second set of gain

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
1 + gain switching time delay P07.26), switch to the second set of gain;
when the torque command is less than (P07.25-P07.26), switch back to

the first set of gain .

Switch to the second set of gain when the speed command is large;
When the speed command is greater than (P07.25+P07.26), switch to
the second set of gain; the speed command is less than (P07.25-P07.26),
switch back to the first set of gain.

When the acceleration command is large, switch to the second set of
gains;

3 When the acceleration command is greater than (P07.25+P07.26),
switch to the second set of gain; if the acceleration command is less
than (P07.25-P07.26), switch back to the first set of gain.

Switch to the second set of gain when the speed error is large;

When the speed error is greater than (P07.25+P07.26), switch to the

second set of gain; the speed error is less than (P07.25-P07.26), switch
back to the first set of gain

Switch to the second set of gain when the position error is large after
filtering;Switching to the second set of gain when the position error

5 after filtering is greater than (P07.25+P07.26); the position error after
filtering is less than (P07.25 -P07.26), switching back to the first set of

gain

Positioning is completed and switched to the second set of gains. No

positioning is completed to switch to the first set of gains.

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 gain, and the other phases switch to the first set of gain; the motor

phase can be viewed through P09.39
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Set
Name Gain switching level anytime Access RW
moment
P07.25 - - -
Range 0~32767 unit - active Immediately default 0
moment
o Set .
Name Gain switching time lag anytime Access RW
moment
P07.26 - - -
Range 0~32767 | unit - active Immediately | default 0
moment
Gain switching time Set .
Name anytime Access RW
constant moment
P07.27 - - -
Range 0~32767 | unit ms active Immediately | default 10
moment

The two gain switches are smooth switching. This parameter is the smoothing time parameter.

Set
Name Rigid rating anytime Access RW
moment
P07.28 - - -
Range 1~31 unit - active Immediately | default 10
moment
Set rigid rating.
— - Set .
Name Load inertia coefficient anytime Access RW
moment
P07.29
Range 0~32767 unit - active Immediately | default 400
moment
Load inertia coefficient
Zero speed speed gain Set )
Name ) o anytime Access RW
attenuation / amplification | moment
P07.30
Range 0~3276.7 | unit % active Immediatel default 50.0
moment y
Zero speed position gain Set )
Name ) o anytime Access RW
attenuation / amplification | moment
P07.31
Range 0~3276.7 | unit % active Immediatel default 100.0
moment y
Zero speed decay Set )
Name anytime Access RW
P07.32 threshold moment
Range 0~32767 ‘ unit ‘ rpm Immediatel default 10
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loop gain are attenuated/amplified according to P07.30, P07.31, and P07.34, respectively.

When the rotational speed rpm is less than this value, the speed loop, position loop, and current

Inertia self-learning -
e
Name acceleration and anytime Access RW
moment
P07.33 deceleration time
Range 0~32767 | unit ms active Immediately | default 500
moment
Zero speed current gain i
e
Name attenuation / anytime Access RW
. moment
P07.34 amplification
Range 0~3276.7 unit % active Immediately | default 0.0
moment
P07.35 Name Inertia self-learning Set anytime Access RW
option moment
Range 0~1 unit % active Immediately | default 0
moment
setting Inertia self-learning option
0 After learning the inertia, only learn the torque feed forward coefficient
After learning the inertia, a set of gains is automatically calculated based
1 on the stiffness setting and the learned inertia coefficient. P07.03
P07.04 P0O7.05
Self-tuning vibration Set )
Name anytime Access RW
threshold percentage moment
P07.38
Range 0~32767 unit % active Immediately | default 100
moment
Self-tuning vibration Set )
Name ] anytime Access RW
amplitude moment
P07.39 - - -
Range 0~32767 unit - active Immediately | default 0
moment
Torque compensation )
Name Set moment anytime Access RW
mode
P07.50 - - — —
Range 0~4 unit - active SR R default 0
moment
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setting Torque compensation mode
0 Compensate for a fixed value P07.53
1 Compensation by All
2 Compensation by Al2
3 Compensation by Al3
4 Automatically compensated by the compensation coefficient
Torque compensation Set )
Name ] ) anytime Access RW
filter time moment
P07.51 - - -
Range 0~32767 unit ms active Immediately | default 10
moment
Torque compensation Set )
Name ) ] o anytime Access RW
inertia coefficient moment
P07.52 - - -
Range 0~32767 unit - active Immediately | default 0
moment
Torque compensation Set )
Name ] anytime Access RW
fixed value moment
P07.53 - - -
Range -32767~ unit - active Immediately | default 0
32767 moment
: : Set :
Name Torque compensation gain anytime Access RW
moment
P07.54
Range -32767~ unit % active Immediately | default 100
32767 moment
Actual speed loop Set
Name - Access RO
proportional gain moment
P07.90
Range 0~32767 unit - active - default -
moment
Actual speed loop integral Set
Name - Access RO
gain moment
P07.91
Range 0~32767 unit - active - default -
moment
Actual position loop Set
Name ] ) - Access RO
proportional gain moment
P07.92 - -
Range 0~32767 unit - active - default -
moment
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Torque compensation final Set
Name - Access RO
value moment
P07.93 - -
Range 0~3276.7 | unit - active - default -
moment
Recommended current loop Set
Name ) ) - Access RO
proportional gain moment
P07.95 - -
Range 0~32767 unit - active - default -
moment
Recommended current loop Set
Name ) . - Access RO
integral gain moment
P07.96 - -
Range 0~32767 unit - active - default -
moment

10.9 P08 group parameters - communication parameters

Torque communication Set .
Name . anytime Access RwW
given moment
P08.16 - - -
Range -3276.7~3276.7 | unit | - active Immediat default 0.0
moment ely
o Set .
Name speed communication given anytime Access | RW
moment
P08.17 - - -
Range -32767~32767 | unit - active Immediat default 0
moment ely
position communication Set ]
Name . anytime Access RwW
given moment
P08.18 -2147483647 . .
. active Immediat
Range ~ unit - default 0
moment ely
2147483647
Set .
Name Modbus baud rate anytime Access | RW
moment
P08.20 ; . .
Range 0~3 unit bps active Immediately | default 1
moment
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Setting Modbus 473
0 4800
1 9600
2 19200
3 38400
Set .
Name Modbus data format anytime Access | RW
moment
P08.21 ; .
Range 0~3 unit - active reset takes default 1
moment effect
Setting Modbus data format
0 No parity, stop bits 2
1 No parity, stop bits 1
2 Even parity, 1 stop bit
3 Odd parity, 1 stop bit
This parameter is valid after reset.
Byte order when 32-bit Set .
Name . anytime Access RwW
address is accessed moment
P08.22 - - -
Range 0~1 unit - active Immediately | default 1
moment
Setting Byte order when 32-bit address is accessed
0 When a 32-bit address is accessed, the
upper 16 bits are in front.
1 When a 32-bit address is accessed, the
lower 16 bits are in front.
Modbus slave address Set .
Name anytime Access | RW
moment
P08.23 : . -
Range 1~255 unit - active Immediat default 1
moment ely
Modbus fault register Set
Name - Access RO
moment
P08.24 : -
Range 0~32767 unit - active - default -
moment
Number of bytes in the Set
P08.25 Name . - Access RO
transmit FIFO buffer moment
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Range 0~32767 unit - active - default -
moment
Set .
Name Rs232 baud rate anytime Access | RW
moment
P08.26 - - :
Range 0~2 unit bps active Immediately | default 2
moment
Setting Rs232 baud rate
0 9600
1 38400
2 115200
MODBUS response delay Set .
Name anytime Access | RW
moment
P08.27 5 X .
Range 0~32767 unit - active Immediat default 0
moment ely
MODBUS sampling period Set .
Name anytime Access | RW
delay moment
P08.28 - - -
Range 0~5000 unit | 500us active Immediat default 0
moment ely
RS232 monitor port sends Set .
Name anytime Access | RW
£08.29 the curve or sends the text | moment
' Range 0~1 unit - active Immediately | default 0
moment
Setting RS232 monitor port sends the curve or sends
the text
0 sends the curve
sends the text
Set .
Name CAN baud rate anytime Access | RW
moment
P08.40 - : -
Range 125~1000 | unit | Kbps active Immediat | default | 500
moment ely
. Set .
Name CAN node id anytime Access | RW
moment
P08.41 : - -
Range 0~127 unit - active Immediat | default 0
moment ely
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10.10 P09 group parameters - advanced debugging parameters

Set
Name Motor speed - Access | RO
moment
P09.09 N :
Range - unit rpm active - default -
moment
L Set
Name Z point index counter - Access | RO
moment
P09.16 N :
Range - unit - active - default -
moment
. Set
Name Speed loop given - Access | RO
moment
P09.20 - -
Range - unit %0 active - default -
moment
Set
Name Speed loop feedback - Access | RO
moment
P09.21 N :
Range - unit %0 active - default -
moment
. . Set
Name D-axis current loop given - Access RO
moment
P09.25 N :
Range - unit %0 active - default -
moment
. Set
Name D-axis current loop feedback - Access | RO
moment
P09.26 - -
Range - unit %o active - default -
moment
. . Set
Name Q-axis current loop given - Access | RO
moment
P09.30 ; :
Range - unit %o active - default -
moment
. Set
P09.31 Name Q-axis current loop feedback - Access | RO
moment
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Range - unit %0 active - default -
moment
Set
Name RAW PHASE - Access RO
moment
P09.39 ; .
Range - unit - active - default -
moment
10.11 P10 group parameters - fault protection parameters
Software overcurrent Set )
Name anytime Access RW
threshold moment
P10.01
Range 0~800.0 unit % active Immediat default | 400.0
moment ely

fault is reported.

When the detected current percentage P09.31 is greater than this value, the software overcurrent

P10.02

Set
Name Motor overload value anytime Access RW
moment
Range 0~3276.7 unit % active Immediat default 100.0
moment ely

Set the overload protection point, which is generally set to the motor rated current / drive rated
current * 100%.

P10.03

Stall protection current Set )
Name anytime Access RW
threshold moment
Range 0~300.0 unit % active Immediat default 100
moment ely

motor rated current / drive rated current * 100%.

When the driver current percentage P09.31 exceeds this value and the time of P10.04 continues,

and the speed is less than 5 rpm, the jam is faulty. This value is recommended to be set to the

Motor Blocked protection Set )
Name anytime Access RW
time threshold moment
P10.04
Range 0~65535 unit ms active Immediat default 800
moment ely
Set
Name Percentage of speed anytime Access RW
moment
P10.05
Range 0~3276.7 unit % active Immediat default 150.
moment ely 0
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When the percentage of the actual speed/rated speed is greater than the overspeed percentage,

the overspeed fault is reported.

Set
Name Drive overheat threshold anytime Access RW
moment
P10.06 - - - -
Range 0~3276.7 unit C active Immediat default 80.0
moment ely
. . Set .
Name Phase loss protection setting anytime Access RW
moment
P10.07 . . _
Range 0~32767 unit active Immediat default 0
moment ely

When the Oth bit is 1, the output phase loss protection is enabled. When the 1st bit is 1, the input
phase loss protection is enabled.

Set
Name Homing timeout anytime Access RW
moment
P10.08 . . .
Range 0~32767 unit s active Immediat default 0
moment ely
Power-off motor encoder Set ]
Name . ) anytime Access RW
position memory function | moment
P10.09 . - .
Range 0~1 unit - active Immediately | default 0
moment
Setting Power-off motor encoder position memory
selection
0 Power failure does not remember the position
of the motor encoder
1 Power-off memory motor encoder position
. Set .
Name Al zero drift threshold anytime Access RW
moment
P10.10 . . .
Range 0~32767 unit mV active Immediat default 500
moment ely
) Set ]
Name Overload curve selection anytime Access RW
moment
P10.11 : _ .
Range 0~4 unit - active Immediat default 0
moment ely
Set
P10.20 Name Current fault code - Access RO
moment
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Range 0~32767 unit | - active - default -
moment
error code Fault description
Er.100 Software over-current, when the percentage of current detected by software P09.31 is

greater than the value set by P10.01, the software over-current fault is reported, and the

fault can be shielded by BIT1 of P10.33.

Er.101 Hardware overcurrent

Er.102 Overvoltage, for 220V driver, overvoltage when bus voltage P01.08 is greater than
420V.For 380V drivers, overvoltage is reported when the bus voltage P01.08 is greater
than 750V.

Er.103 Undervoltage, undervoltage when the bus voltage P01.08 is less than the rated voltage
P01.07*1.414*0.7.

Er.104 The current sensor is faulty. It is detected that the current is not 0 before the relay is

turned on for the first time.

Er.105 If the encoder fails and the encoder is not connected, the fault is reported.

Er.106 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 The phase sampling fault is reported when the phase obtained by the HALL switch and the

phase obtained by the encoder differ too much.

Er.108 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 is reported when the two samples are separated
by 50%.

Er.110 Magnetic encoder failure

Er111 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

Er.117 The driver overheats and reports a driver overheat fault when it detects that the driver

temperature P01.10 is greater than the driver overheat threshold P10.06.

Er.118 The line-saving encoder does not have a feedback threshold value at power-on.

Er.119 Motor encoder type does not match

Er121 RST input phase loss

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, the

overspeed is reported.

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
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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 software limit limit or greater than the software limit limit, report this

fault.
Er.208 Hardware limit
Er.209 Curve planning failed
Er.210 Excessive tension
Er211 Breakage failure
Er.212 XY pulse type selection error in tension control mode
Er.213 Full 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 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, 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 Absolute encoder battery failure

Er.228 Inertia learning failed, need to reset P07.03 and P07.04

Er.229 When learning the full closed loop parameter, the position value detected by the second

encoder is too small

Er.231 Bus error

Er.232 Second encoder battery failure

Er.600 Motor overheating

Er.601 DiIfunction code is not assigned

Er.602 The Al zero drift is too large. When the Alx zero drift P06.68/P06.73/P06.78 is greater

than the threshold P10.10, the zero drift is too large.

Er.603 return home timeout, when the homing time is greater than P10.08, the fault is reported.

Er.604 When the absolute encoder is self-learning, the motor rotates in the wrong direction and

needs to change the UVW wiring.

Er.605 Absolute encoder battery voltage is too low, need to replace the new battery when the

drive is powered on

Er.606 The second encoder battery voltage is too low, you need to replace the new battery when

the drive is powered on.

Er.607 Inertia learning fails, need to increase P07.33 and then learn
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Fault code for selected x Set )
Name ) ) anytime Access RW
times of failure moment
P10.21
Range 1~5 unit - active Immediat default 5
moment ely
Fault code for selected x Set
Name - Access RO
times of failure moment
P10.22
Range 0~32767 unit - active - default -
moment
Time of selected x times of Set
Name - Access RO
failure moment
P10.23
Range 0~32767 unit | min active - default -
moment
Motor speed of x times Set
Name - Access RO
selected moment
P10.24 - .
Range -32767~32767 | unit | rpm active - default -
moment
Motor current rms value at Set
Name - Access RO
selected fault moment
P10.25
Range 0~3276.7 unit A active - default -
moment
Motor V-phase current at Set
Name - Access RO
selected fault moment
P10.26
Range -3276.7~3276.7 | unit A active - default -
moment
Instantaneous value of W-phase -
e
Name motor current for selected x - Access RO
moment
P10.27 faults
Range -3276.7~3276.7 | unit A active - default -
moment
Set
Name Bus voltage for selected x faults - Access RO
moment
P10.28 - -
Range 0~32767 unit \ active - default -
moment
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Drive temperature for selected x Set
Name - Access RO
faults moment
P10.29 -
Range 0~3276.7 unit C active - default -
moment
Entity DI status of selected x Set
Name - Access RO
times of failure moment
P10.30
Range - unit - active - default -
moment
Entity DO status of selected x Set
Name - Access RO
times of failure moment
P10.31
Range - unit - active - default -
moment
Set
Name Hardware fault count value - Access RO
moment
P10.32
Range 0~32767 unit - active - default -
moment
Set
Name Fault shielding anytime Access RW
moment
P10.33
Range 0~65535 unit - active Immediat default 12
moment ely
BITO Shield Overload BIT1 Shield Software Overcurrent BIT2 Shield Phase Fault BIT3 Shield Current
Change Large BIT4 Shield Hardware Overcurrent BIT5 Shield Speed Change Large BIT6 Shield Z
Point Unstable BIT7 Shield SYNC Loss BIT8 Shield Current Sensor Fault BIT9 Shield Undervoltage
BIT10 Shield Encoder malfunction
Hardware failure time Set
Name anytime Access RW
threshold moment
P10.34
Range 0~32767 unit | 20ns active Immediat default 250
moment ely
After the IGBT fault exceeds this time, the fault is reported.
10.12 P11 group parameters - multi-speed parameters
‘ P11.01 ‘ Name ‘ Multi-speed mode ‘ Set ‘ Disable to Access ‘ RW ‘
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moment set
Range 0~2 unit - active Immediately default 0
moment
Setting Multi-speed mode
0 0- single-run stop
1 1-cycle run
2 2- 10 switch run
the total number of speed Set .
Name anytime Access RW
segments moment
P11.02 - - -
Range 1~16 unit - active Immediate | default 16
moment ly
.. . Set ]
Name Running time unit anytime Access RW
moment
P11.03 N ; :
Range 0~1 unit - active Immediately | default 1
moment
Setting Running time unit
0 ms
1 S
S Set .
Name Acceleration time 1 anytime Access RW
moment
P11.04 - - -
Range 0~65535 unit ms active Immediate | default 500
moment ly
L Set .
Name Deceleration time 1 anytime Access RW
moment
P11.05 X : ;
Range 0~65535 unit ms active Immediate | default 500
moment ly
L Set .
Name Acceleration time 2 anytime Access RW
moment
P11.06 X . .
Range 0~65535 unit ms active Immediate | default 500
moment ly
L. Set .
Name Deceleration time 2 anytime Access RW
moment
P11.07 X . .
Range 0~65535 unit ms active Immediate | default 500
moment ly

243



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
L. Set .
Name Acceleration time 3 anytime Access RW
moment
P11.08 ; X )
Range 0~65535 unit ms active Immediate | default 500
moment ly
L. Set .
Name Deceleration time 3 anytime Access RW
moment
P11.09 ; - :
Range 0~65535 unit ms active Immediate | default 500
moment ly
.. Set .
Name Acceleration time 4 anytime Access RW
moment
P11.10 N . :
Range 0~65535 unit ms active Immediate | default 500
moment ly
.. Set .
Name Deceleration time 4 anytime Access RW
moment
P11.11 - - -
Range 0~65535 unit ms active Immediate | default 500
moment ly
Set i
Name The 1st speed command anytime Access RW
moment
P11.12 X ; ;
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 1st speed command run Set .
Name . anytime Access RwW
time moment
P11.13 5 : ;
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.
The first speed acceleration .
e
Name and deceleration time anytime Access | RW
i moment
P11.14 selection
Range 0~4 unit - active Immediate | default 0
moment ly
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Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
Use acceleration/deceleration time 1

1

2 Using acceleration/deceleration time 2
3 Using acceleration/deceleration time 3
4 Using acceleration/deceleration time 4

Set
Name The 2nd speed command anytime Access RW
moment
P11.15 5 : )
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 2nd speed command run Set .
Name . anytime Access RwW
time moment
P11.16 N - :
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.
The second speed acceleration and Set .
Name o _ anytime Access | RW
deceleration time selection moment
P11.17 X - ;
Range 0~4 unit - active Immediate | default 0
moment ly
Setting The second speed acceleration and deceleration time selection
0 0-Use acceleration/deceleration time P04.17 P04.18
1 1- Use acceleration/deceleration time 1
2 2- Using acceleration/deceleration time 2
3 3- Using acceleration/deceleration time 3
4 4- Using acceleration/deceleration time 4
Set .
Name The 3rd speed command anytime Access RW
moment
P11.18 - - -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
Third speed command run Set )
Name . anytime Access RW
time moment
P11.19 : - :
Range 0~32767 unit | - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.
‘ P11.20 ‘ Name The Third speed acceleration Set anytime Access ‘ RW ‘
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and deceleration time moment
selection
Range 0~4 unit - active Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17
P04.18
1 Use acceleration/deceleration time 1
2 Using acceleration/deceleration time 2
3 Using acceleration/deceleration time 3
4 Using acceleration/deceleration time 4
Set .
Name The 4th speed command anytime Access RW
moment
P11.21 - - -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 4th speed command run Set .
Name . anytime Access RW
time moment
P11.22 ; ) -
Range 0~32767 unit | - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.
The 4th speed acceleration and Set .
Name o . anytime Access RwW
P11.23 deceleration time selection moment
' Range 0~4 unit - active Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 5th speed command anytime Access RW
moment
P11.24 3 3 -
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The5th speed command run Set .
P11.25 Name . anytime Access RwW
time moment
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Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.,
The5th speed acceleration and Set .
Name L . anytime Access | RW
P11.26 deceleration time selection moment
' Range 0~4 unit - active Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The6th speed command anytime Access RW
moment
P11.27 - - -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 6th speed command run Set .
Name . anytime Access RW
time moment
P11.28 - - -
Range 0~32767 unit | - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.,
The 6th speed acceleration and Set .
Name o . anytime Access RwW
P11.29 deceleration time selection moment
' Range 0~4 unit - active Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 7th speed command anytime Access RW
moment
P11.30 3 3 n
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
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The 7th speed command run Set .
Name . anytime Access RW
time moment
P11.31 ; : )
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03..
The 7th speed acceleration and Set .
Name L. . anytime Access | RW
P11.32 deceleration time selection moment
' Range 0~4 unit - active | Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 8th speed command anytime Access RW
moment
P11.33 : - .
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 8th speed command run Set .
Name . anytime Access RwW
time moment
P11.34 - : -
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.,
The 8th speed acceleration and Set .
Name o . anytime Access RwW
P11.35 deceleration time selection moment
' Range 0~4 unit - active Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
‘ P11.36 ’ Name The 9th speed command Set anytime Access ’ RW ’
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moment
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 9th speed command run Set .
Name . anytime Access RW
time moment
P11.37 : : -
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03..
The 9th speed acceleration and Set .
Name L . anytime Access | RW
P11.38 deceleration time selection moment
' Range 0~4 unit - active | Immediate | default 0
moment ly
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set )
Name The 10th speed command anytime Access RW
moment
P11.39 : . -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 10th speed command run Set .
Name . anytime Access RwW
time moment
P11.40 - : -
Range 0~32767 unit - active Immediate default 10
moment ly
This parameter unit is set by P11.03.,
The 10th speed acceleration and Set .
Name L . anytime Access | RW
p11.41 deceleration time selection moment
' Range 0~4 unit - active Immediat default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
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4 Use acceleration/deceleration time 4
Set .
Name The 11th speed command anytime Access RW
moment
P11.42 : : )
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 11th speed command run Set i
Name . anytime Access RW
time moment
P11.43 - - :
Range 0~32767 unit - active Immediate default 10
moment ly
This parameter unit is set by P11.03.,
The 11th speed acceleration and Set
Name . . anytime Access Rw
P11.44 deceleration time selection moment
' Range 0~4 unit - active Immediat default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 12th speed command anytime Access RW
moment
P11.45 : . .
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 12th speed command run Set )
Name . anytime Access RW
time moment
P11.46 : . .
Range 0~32767 unit - active Immediate | default 10
moment ly
This parameter unit is set by P11.03.,
‘PﬂA?’ Name The 12th speed acceleration and Set anytime Access ‘MN‘
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deceleration time selection moment
Range 0~4 unit - active Immediat default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 13th speed command anytime Access RW
moment
P11.48 : : -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 13th speed command run Set .
Name . anytime Access RW
time moment
P11.49 - : -
Range 0~32767 unit - active Immediate default 10
moment ly
This parameter unit is set by P11.03..
The 13th speed acceleration and Set .
Name L. . anytime Access RW
P11.50 deceleration time selection moment
' Range 0~4 unit - active Immediat | default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set )
Name The 14th speed command anytime Access RW
moment
P11.51 ; : -
Range | -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 14th speed command run Set )
Name . anytime Access RW
time moment
P11.52 - - -
Range 0~32767 unit - active Immediate | default 10
moment ly
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This parameter unit is set by P11.03..

The 14th speed acceleration and Set .
Name L . anytime Access | RW
P1153 deceleration time selection moment
' Range 0~4 unit - active Immediat default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 15th speed command anytime Access RW
moment
P11.54 . : -
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
The 15th speed command run Set .
Name . anytime Access RwW
time moment
P11.55 . : -
Range 0~32767 unit - active Immediate default 10
moment ly
This parameter unit is set by P11.03.,
The 15th speed acceleration and Set ]
Name o . anytime Access Rw
P1156 deceleration time selection moment
' Range 0~4 unit - active Immediat default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18
1 Use acceleration/deceleration time 1
2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4
Set .
Name The 16th speed command anytime Access RW
moment
P11.57 ; : -
Range -32767~32767 | unit | rpm active Immediate | default 0
moment ly
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The 16th speed command run Set .
Name . anytime Access RW
time moment
P11.58 ; N )
Range 0~32767 unit - active Immediate default 10
moment ly
This parameter unit is set by P11.03.,

The 16th speed acceleration and Set .
Name L . anytime Access | RW
P11.59 deceleration time selection moment
' Range 0~4 unit - active Immediat | default 0
moment ely
Setting acceleration and deceleration time selection
0 Use acceleration/deceleration time P04.17 P04.18

Use acceleration/deceleration time 1

1

2 Use acceleration/deceleration time 2
3 Use acceleration/deceleration time 3
4 Use acceleration/deceleration time 4

10.13 P12 group parameters - virtual DI DO parameters

VDI1 function Set )
Name ] ) ) anytime Access RW
configuration register moment
P12.01 - - -
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

VDI2 function Set )
Name ) . . anytime Access RW
configuration register moment
P12.02 - - -
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

VDI3 function Set )
Name ) ) ) anytime Access RW
configuration register moment
P12.03 - - -
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

VDI4 function Set )
Name ] ) ] anytime Access RW
configuration register moment
P12.04 - - -
Range 0~99 unit - active Immediately | default 0
moment
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The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

VDIS5 function Set )
Name ) ) ) anytime Access RW
configuration register moment
P12.05 _ _ _
Range 0~99 unit - active Immediately default 0
moment
The specific function of the VDI port is the same as the DI port function. See P06.01 for details.
VDI6 function Set )
Name . ) . anytime Access RW
configuration register moment
P12.06 . _ .
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.07

VDI7 function Set i
Name ] ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.08

VDI8 function Set )
Name ] ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.09

VDI9 function Set )
Name ) . . anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.10

VDI10 function Set )
Name ) ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.11

VDI11 function Set )
Name ) ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment
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The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

VDI12 function Set )
Name ) ) ) anytime Access RW
configuration register moment
P12.12 _ _ _
Range 0~99 unit - active Immediately default 0
moment
The specific function of the VDI port is the same as the DI port function. See P06.01 for details.
VDI13 function Set )
Name . ) . anytime Access RW
configuration register moment
P12.13 . . .
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.14

VDI14 function Set i
Name ] ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.15

VDI15 function Set i
Name ] ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.16

VDI16 function Set i
Name ) . . anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.17

VDI20 function Set )
Name ) ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately | default 0
moment

The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

P12.18

VDI21 function

Set

Name ) ) ) anytime Access RW
configuration register moment
Range 0~99 unit - active Immediately default 0
moment
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The specific function of the VDI port is the same as the DI port function. See P06.01 for details.

Monitor value of virtual DI20 and Set
Name - Access RO
virtual DI21. moment
P12.19 - -
Range - unit - active - default -
moment
Virtual DI1-virtual DI16 input Set )
Name . . anytime Access RW
value setting register moment
P12.20 - - -
Range 0~65535 unit - active Immediat default 0
moment ely
Set )
Name VDI1 level type anytime Access RW
moment
P12.21 - - -
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 DI2 level type anytime Access RW
moment
P12.22
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 DI3 level type anytime Access RW
moment
P12.23 - - -
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 D14 level type anytime Access RW
moment
P12.24
Range 0~1 unit - active Immediately | default 0
moment

256



Shenzhen VECTOR Technology Co., Ltd. VC Servo manual
setting Level type
0 Write 1 is always valid
1 Valid on rising edge
) Set )
Name Virtual DI5 level type anytime Access RW
moment
P12.25
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 DI6 level type anytime Access RW
moment
P12.26 . : .
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
moment
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 DI8 level type anytime Access RW
moment
P12.28
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 DI9 level type anytime Access RW
P12.29 moment
Range 0~1 ’ unit ‘ - active Immediately | default 0
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‘ ‘ ‘ moment
setting Level type
0 Write 1 is always valid
1 Valid on rising edge
) Set )
Name Virtual DI10 level type anytime Access RW
moment
P12.30
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 DI11 level type anytime Access RW
moment
P12.31 _
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 DI12 level type anytime Access RW
moment
P12.32 . : .
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 DI13 level type anytime Access RW
moment
P12.33 - - -
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Write 1 is always valid
1 Valid on rising edge
‘ P12.34 ‘ Name Virtual DI14 level type Set anytime Access ‘ RW ‘
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moment
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 DI15 level type anytime Access RW
moment
P12.35 _ _ _
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 DI16 level type anytime Access RW
moment
P12.36 . : .
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 DI20 level type anytime Access RW
moment
P12.37 . : .
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 DI21 level type anytime Access RW
moment
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
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VDOL1 configuration Set )
Name ) anytime Access RW
register moment
P12.41
Range 0~99 unit active Immediately default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO2 configuration Set i
Name ) anytime Access RW
register moment
P12.42
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO3 configuration Set )
Name ) anytime Access RW
register moment
P12.43
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO4 configuration Set
Name ) anytime Access RW
register moment
P12.44
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDOS5 configuration Set
Name ) anytime Access RW
register moment
P12.45
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDOG6 configuration Set )
Name ] anytime Access RW
register moment
P12.46 - - -
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
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VDO7 configuration Set )
Name ) anytime Access RW
register moment
P12.47
Range 0~99 unit active Immediately default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDOS8 configuration Set i
Name ) anytime Access RW
register moment
P12.48
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO9 configuration Set )
Name ) anytime Access RW
register moment
P12.49
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO10 configuration Set
Name ) anytime Access RW
register moment
P12.50
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO11 configuration Set )
Name ) anytime Access RW
register moment
P12.51
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO12 configuration Set )
Name ] anytime Access RW
register moment
P12.52 - - -
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
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VDO13 configuration Set )
Name ) anytime Access RW
register moment
P12.53
Range 0~99 unit active Immediately default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO14 configuration Set
Name ) anytime Access RW
register moment
P12.54
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO15 configuration Set i
Name ) anytime Access RW
register moment
P12.55
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO16 configuration Set
Name ) anytime Access RW
register moment
P12.56
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VDO20 configuration Set )
Name ) anytime Access RW
register moment
P12.57
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
VD021 configuration Set )
Name ] anytime Access RW
register moment
P12.58 - - -
Range 0~99 unit active Immediately | default 0
moment
Set the DO function corresponding to VDO1. The VDO specific function is the same as the
physical DO function.
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Set
Name Output level of virtual DO20 D021 - Access RO
moment
P12.59
Range 0~3 unit - active - default -
moment
Virtual DO1-DO16 output Set )
Name anytime Access RW
level moment
P12.60 : : _
Range 0~65535 unit - active Immediat default 0
moment ely
Set
Name Active level of virtual DO1 anytime Access RW
moment
P12.61 . : .
Range 0~1 unit - active 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
moment
P12.62 . : .
Range 0~1 unit - active 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
moment
P12.63
Range 0~1 unit - active 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
moment
P12.64 - - -
Range 0~1 unit - active 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 DO5 anytime Access RW
moment
P12.65
Range 0~1 unit active 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
moment
P12.66 -
Range 0~1 unit active 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
moment
P12.67 . : .
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO8 anytime Access RW
moment
P12.68 . : .
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO9 anytime Access RW
P12.69 moment
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
Set
Name Active level of virtual DO10 anytime Access RW
moment
P12.70 . _ .
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO11 anytime Access RW
moment
P12.71 _ _ :
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO12 anytime Access RW
moment
P12.72 : : :
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO13 anytime Access RW
moment
P12.73 - - -
Range 0~1 unit active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
) ] Set )
P12.74 Name Active level of virtual DO14 anytime Access RW
moment
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Range 0~1 unit - active Immediately default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO15 anytime Access RW
moment
P12.75 _ _ _
Range 0~1 unit - active Immediately default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
) ) Set )
Name Active level of virtual DO16 anytime Access RW
moment
P12.76 _
Range 0~1 unit - active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
) ) Set )
Name Active level of virtual DO20 anytime Access RW
moment
P12.77 : : :
Range 0~1 unit - active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
Set
Name Active level of virtual DO21 anytime Access RW
moment
P12.78
Range 0~1 unit - active Immediately | default 0
moment
setting Level type
0 Output 1 when valid
1 Output 0 when valid
‘ P12.79 ‘ Name Whether the virtual Set anytime Access ‘ RW ‘
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DI1-DI16 input value register | moment
P12.20is powered on is
cleared.
Range 0~1 unit - active Immediate default 1
moment ly
setting Clear type
0 Virtual Dl input value P12.20, not cleared when
power is turned on
1 Virtual DI input value P12.20, clear at
power-on

10.14 P13 group parameters - multi-segment position parameters

Name Multi-segment position Set Disable to Access RW
P13.01 mode - mon-went seF
Range 0~2 unit - active Immediately default 0
moment
Setting Multi-segment position working mode
0 Stop after a single run
1 Cycle operation
2 DI switching operation, read the values of INFn.31,
INFn.30, INFn.29, INFn.28 as the segment number.
Name Total number of segments Set anytime Access RW
P13.02 - mon-1ent -
Range 1~16 unit - active Immediately | default 16
moment
Name Idle waiting time unit Set anytime Access RW
P13.03 - mon-1ent :
Range 0~1 unit - active Immediately | default 1
moment
Setting Idle waiting time unit
0 ms
1 s
Name remainder processing Set anytime Access RW
P13.04 method moment
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Range 0~1 unit - active Immediately default 0
moment
Setting remainder processing method
0 Re-jump to the first position command to run
1 From the last stop section

When the multi-segment position function is resumed, the segment number of the start segment is set

Name Absolute or relative Set anytime Access RW
position command setting | moment
P13.05 N X :
Range 0~1 unit - active Immediately default 1
moment
Setting Absolute or relative position command setting
0 Absolute command
1 relative command
Number of position -
e
Name commands in the first position anytime Access | RW
moment
segment
P13.10
-2147483647 custo . .
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Speed of first position Set .
Name anytime Access | RW
segment moment
P13.12 X .
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
acceleration time of first Set ]
Name . anytime Access | RW
position segment moment
P13.13 - -
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
idle time of first position Set i
Name anytime Access | RW
segment moment
P13.14 : -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
Number of position Set )
P13.15 Name . anytime Access | RW
commands in the second moment
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position segment
-2147483647 custo . .
. . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Speed of second position Set .
Name anytime Access | RW
segment moment
P13.17 : -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
acceleration time of second Set .
Name . anytime Access | RW
position segment moment
P13.18 - -
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
idle time of second position Set .
Name anytime Access | RW
segment moment
P13.19 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
i Set i
Name The 3rd position commands anytime Access RW
moment
P13.20 -2147483647 custo . .
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Set .
Name The 3th speed anytime Access | RW
moment
P13.22 - -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 3th -
e
Name acceleration/deceleration anytime Access | RW
i moment
P13.23 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set .
Name The 3th idle time anytime Access | RW
moment
P13.24 : -
0~32767 . active Immediat
Range unit - default 1
moment ely
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unit of this parameter depend on P13.03.

Set
Name The 4th position commands anytime Access RW
moment
P13.25 -2147483647 custo . .
. ) active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 4th speed anytime Access | RW
moment
P13.27 X :
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 4th -
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.28 time
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
. . Set .
Name The 4th idle time anytime Access | RW
moment
P13.29 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set ]
Name The 5th position commands anytime Access RW
moment
P13.30 -2147483647 custo . _
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Set .
Name The 5th speed anytime Access | RW
moment
P13.32 X :
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 5th oot
e
Name acceleration/deceleration anytime Access | RW
. moment
P13.33 time
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
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Set
Name The 5th idle time anytime Access | RW
moment
P13.34 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 6th position commands anytime Access RW
moment
P13.35 -2147483647 custo . i
. . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 6th speed anytime Access | RW
moment
P13.37 - -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 6th -
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.38 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set .
Name The 6th idle time anytime Access | RW
moment
P13.39 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 7th position commands anytime Access RW
moment
P13.40 -2147483647 custo . .
. . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 7th speed anytime Access | RW
moment
P13.42 : -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 7th Set .
P13.43 Name . . anytime Access | RW
acceleration/deceleration moment
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time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set .
Name The 7th idle time anytime Access | RW
moment
P13.44 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 8th position commands anytime Access RW
moment
P13.45 -2147483647 custo i i
i ) active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 8th speed anytime Access | RW
moment
P13.47 : -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 8th Set
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.48 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set ]
Name The 8th idle time anytime Access | RW
moment
P13.49 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 9th position commands anytime Access RW
moment
P13.50 -2147483647 custo . )
. . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 9th speed anytime Access | RW
P13.52 moment
Range 0~32767 ’ unit ‘ rpm active Immediat | default | 500
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‘ l ‘ l | moment ely | |
The 9th -
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.53 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set ]
Name The 9th idle time anytime Access | RW
moment
P13.54 X .
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
.. Set .
Name The 10th position commands anytime Access | RW
moment
P13.55 -2147483647 custo i _
i . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 10th speed anytime Access | RW
moment
P13.57 - -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 10th e
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.58 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set ]
Name The 10th idle time anytime Access | RW
moment
P13.59 X .
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
.. Set .
Name The 11th position commands anytime Access | RW
moment
P13.60 -2147483647 custo i _
. . active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
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Set
Name The 11th speed anytime Access | RW
moment
P13.62 5 .
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 11th -
e
Name acceleration/deceleration anytime Access | RW
. moment
P13.63 time
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
. . Set )
Name The 11th idle time anytime Access | RW
moment
P13.64 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
.. Set .
Name The 12th position commands anytime Access | RW
moment
P13.65 -2147483647 custo i _
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Set .
Name The 12th speed anytime Access | RW
moment
P13.67 . :
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 12th e
e
Name acceleration/deceleration anytime Access | RW
i moment
P13.68 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set ]
Name The 12th idle time anytime Access | RW
moment
P13.69 - -
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
‘ P13.70 ‘ Name The 13th position commands Set anytime Access ’ RW ‘
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moment
-2147483647 custo . i
i ) active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 13th speed anytime Access | RW
moment
P13.72 : -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 13th -
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.73 time
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
. . Set )
Name The 13th idle time anytime Access | RW
moment
P13.74 X .
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 14th position commands anytime Access | RW
moment
P13.75 -2147483647 custo . i
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Set .
Name The 14th speed anytime Access | RW
moment
P13.77 - -
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 14th -
e
Name acceleration/deceleration anytime Access | RW
. moment
P13.78 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
. . Set ]
Name The 14th idle time anytime Access | RW
P13.79 moment
Range 0~32767 ’ unit ‘ - active Immediat | default 1
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‘ l | moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 15th position commands anytime Access | RW
moment
P13.80 -2147483647 custo . .
. ] active Immediat 100
Range ~ unit | mize default
. moment ely 00
2147483647 unit
Set .
Name The 15th speed anytime Access | RW
moment
P13.82 X .
0~32767 i active Immediat
Range unit | rpm default | 500
moment ely
The 15th -
e
Name acceleration/deceleration anytime Access | RW
) moment
P13.83 time
0~65535 i active Immediat
Range unit | ms default | 500
moment ely
. . Set )
Name The 15th idle time anytime Access | RW
moment
P13.84 X :
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
. Set .
Name The 16th position commands anytime Access | RW
moment
P13.85 -2147483647 custo . i
. . active Immediat 100
Range ~ unit | mize default
] moment ely 00
2147483647 unit
Set .
Name The 16th speed anytime Access | RW
moment
P13.87 X :
0~32767 . active Immediat
Range unit | rpm default | 500
moment ely
The 16th oot
e
Name acceleration/deceleration anytime Access | RW
. moment
P13.88 time
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
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Set
Name The 16th idle time anytime Access | RW
moment
P13.89 5 )
0~32767 . active Immediat
Range unit - default 1
moment ely
unit of this parameter depend on P13.03.
N Set .
Name The 1st Deceleration time anytime Access | RW
moment
P13.90 N .
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
L Set .
Name The 2nd Deceleration time anytime Access | RW
moment
P13.91 N .
0~65535 . active Immediat
Range unit | ms default | 500
moment ely
Multi-segment position Set i
Name . i anytime Access | RW
P13.92 command trigger signal type moment
' Range 0~1 unit | - active Immediate | default 1
moment ly
Setting acceleration and deceleration time selection
0 INFn.27 rising edge triggers start multi-segment position;

falling edge triggers stop running multi-segment position

1 INFn.27 rising edge trigger start multi-segment position,

falling edge does not work
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