


» Products

C30 series general-purpose servo drive adopts advanced fully digital control and
AC motor vector control theory, adapted with serial communication absolute encoder,
system performance 1s excellent, high reliability, widely used in all kinds of general
automation equipment.

» Product Features

» Adopts high-performance multi-platform DSP/ARM processor chip with
excellent control performance

» Adapted to 17-bit/23-bit, single-turn/multi-turn serial communication
encoders with high positioning accuracy and good servo axis rigidity.

» Fully sealed design, good protection, strong anti-interference ability
» Compact veneer design saves installation space

» Selection of the latest industrial-grade IPM module, strong overload drive
capability

» Integration of position control, speed control and torque control
» Can drive various types of permanent magnet synchronous servo motors

» Complete fault protection and status monitoring functions

® Model specification description

C30-L20A-RABN

With or without fan:

N:without fan None¢/F:with fan
With or without built-in resistance:
: : N:without bulit-in resistance
C30 -Economical absolute value Bttt Wiakil-drs rhati R0
P dr'."'*"‘ | | Custom manufacturers:

(Single circuit board servo drive: A Tiniveraal
Serial communication encoder)

Drive series:

B-E:Manufacturer code

Voltage level: —— Communication type:
[.-220V G - No communication
R - Isolate 485 Communications
IPM Module capacity: — Encoder type:
10-10A A-Absolute encoder
15-15A (Serial communication encoder)
90-20A | 7-bits/23-bits, single-turn/multi-turn, photoelectric/

magnetic encoder all can be adapted



Safety Precautions

Before storing, installing, wiring, operating, inspecting or servicing the product,

the user must familiarize himself with and observe the following important matters to
ensure safe and proper use of the product.

& Danger Incorrect operation may cause danger and result in personal injury or death.

& Notice  Incorrect operation can be hazardous, resulting in personal injury and possible

damage to the equipment.

® Prohibit Behavior is strictly prohibited and may result in damage to the equipment or

render it inoperable.

1. Occasions for use

/\ Danger
® |t is prohibited to use the product exposed to moisture, corrosive gas, or flammable gas.
Otherwise, it will lead to electric shock or fire.
® |t is prohibited to use the product in places with direct sunlight, dust, salt and metal
powder.
® |t is prohibited to use the product in places where water, oil and medicines are dripping.
2. Wiring
/\ Danger
® Please ground the ground terminal reliably; poor grounding may cause electric shock or
fire
® Do not connect the 220V drive power supply to the 380V power supply, as this may cause
equipment damage and electric shock or fire,
® Do not connect the U, V, and W motor output terminals to a three-phase power supply, as
this may cause injury or fire.
® The U. V. W motor output terminals and the driver terminals U, ¥V, W must be connected
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one-to-one, otherwise the motor may overspeed and fly causing equipment damage and
casualties.
® Tighten the power supply and motor output terminals, otherwise a fire may result.

®  For wiring, please refer to the wire selection wiring, otherwise it may cause fire.

3. Operations

/\ Netice

®  When the mechanical equipment starts to operate, it 15 necessary to match the appropriate
parameter setting value. Failure to adjust to the appropriate setting values may result in
loss of control or malfunction of the machinery and equipment.

®  Before starting operation, check that the emergency switch can be activated at any time to
stop the machine,

®  Please test the servo motor for normal operation without load first, and then connect the
load afterwards to avoid unnecessary loss.

® Do not wum the power on and off too often, as this may cause the drive to overheat
internally.

4. Operation

© Pronibit

®  When the motor i1s running, it 1s forbidden to touch any of the rotating parts, as this may
cause injury or death.

® Do not touch the drive and motor while the unit is running, as this may cause electric
shock or burns,

® [t is prohibited to move the connecting cables while the unit is in operation, as this could
result in injury or damage to the unit

5. Maintenance and inspection

© Prohibit

@® [t is prohibited to touch the drive and the inside of its motor as this may cause electric
shock.

® It s prohibited to remove the drive panel when the power is activated, as this may result in
electric shock.

® Do not touch the terminals within 5 minutes of the power being turned off, otherwise
residual high voltage may cause electric shock.
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® [t is prohibited 1o change the wiring while the power is on, as this may cause electric

shock.
® It is prohibited to disassemble the servo motor as this may cause electric shock.

6. Scope of use

/\ Notice

The products covered in this manual are for general industrial use and should not be used
in devices that may directly jeopardize personal safety, such as nuclear energy devices,
aerospace and aviation equipment, life-support and life-supporting equipment, and various
safety equipment. Please contact the manufacturer's customer service if any of the above uses

are required.
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Chapter 1 Product Inspection and Installation

Chapter 1 Product Inspection and
Installation

1.1 Product inspection

This product has been tested for complete functionality before leaving the factory. In order to
prevent the product from being shipped out of order due to negligence, please check the following
matters in detail after unpacking the product:
®  Check that the servo driver and servo motor models are the same as the model ordered.
® Check the appearance of the servo drive and servo motor for damage and scratches. Do not

connect the wires for power supply 1if the damage 1s caused during transportation,
® Check the servo driver and servo motor for loose components, Check if there are loose

screws, or if the screws are not locked or have fallen off.
® Check that the servo motor rotor shaft can rotate smoothly by hand. Motors with brakes
cannot be rotated directly,

[fany of the above malfunctions or irregularities occur, contact your dealer immediately



Chapter 1 Product Inspection and Installation

1.2 Product front panel
C30—L15A/L20A Wiring diagram

== | CNJ/CN4: RS485 communication
e port (Top of drive)

Numerical control system,
programmable controller | <@
or other upper device

‘ L1/12 Terminal: Input terminal of the main power supply.
Connect to single-phase 220V AC power supply

; ‘ NC terminal: Do not connect cables

g . P/D/C Terminal: Brake resistance connecting

terminals, factory default P and D short, using internal

4 TN T & A A ——

et ﬂ_ﬂﬁ

CHARGE == N Z () —

L1 | brake positive.
L2
| SAERES. MR IO pant j o NC __—__—""| N Terminal: Do not wire, otherwise it will
| ‘6 L cause dangerOr drive damage
D
C J
N
. - = U
HARGE: Drive power indicator V . UN/W/PE terminal: Motor power line U, V, W,
| - g /A W —_— PE, four wires should be connected to the
éi:. PE ~ 1 corresponding terminals, do not misconnect
030—13 OA Wiring diagram
. —a 2L § i r
(! [ ;
CN1 : Upper computer instruction port | . CNB3/CN4:Rs485 communication

] e port (Top of drive)

- N\

Numerical control system, |
programmable controller |{-ﬂ
or other upper device

J

P il

S

‘ L1/12/L3 terminal: The main power input terminal
~ Three-phase AC220V please connect L1/L2/L3;
*[ For single-phase AC220V, please connect L1/L2 or L1/L3.

CN2B: Motor encoder port

P/D/C terminal; Brake resistance connection terminal,
factory default P and D short-circuited, using internal
brake resistance.

o K |
: % __ | N terminal: Do not connect the cable. Otherwise, it
¢ B may cause danger or damage to the driver
= 3 BC )
. (B m , .
o - | AR B | UN/W/PE terminal: Motor power line U, V, W,
CHARGE: Drive strong electric indicator light '+ g} | | PE Jour-wires stiould be conniecisd to the
A\ g : ) %I'H ‘ I ‘ corresponding terminals, do not misconnect
&3*'}4 |

Figure 1.1 Front Panel Schematic
2



Chapter 1 Product Inspection and Installation

1.3 Servo Drive Installation

1.3.1 Environmental conditions for installation

The environment in which the servo drive is installed has a direct impact on the normal

functioning of the drive and its service hife, so the installation environment of the drive must
comply with the following conditions:

Operating ambient temperature: 0°C ~“C40; Operating ambient humidity: 40%~80% below
(no condensation).

Storage ambient temperature: -40°C — =C50; Storage ambient humidity: below 93% (no
condensation).

Vibration: 0.5G or less,

Protect from dripping rain or wet conditions,

Avoid direct sunlight.

Prevents oil mist and salt erosion.

Protect agamnst corrosive liquids, gas erosion.

Prevents intrusion of dust, lint and fine metal shavings.

Keep away from radioactive materials and combustible materials.

When installing several drives in the control cabinet, please note that the placement should
leave enough space for air flow to help dissipate heat. Please add a cooling fan to reduce the
temperature around the servo driver. The long-term safe operating temperature is 40°C or
less.

If there is a source of vibration nearby (e.g. a punch press). use a vibration absorber or
install anti-vibration rubber gaskets it it cannot be avoided.

When there is interference equipment nearby, it interferes with the power and control lines of
the servo driver and may cause the driver to malfunction. Noise filters and other
anti-interference measures can be added to ensure the normal operation of the drive,
However, the noise filter will increase the leakage current, so it is necessary to install an

isolation transformer on the power input of the drive.

1.3.2 Installation methods

The normal mounting orientation of the servo drive is vertical upright orientation with the
top facing up for heat dissipation.
When mounting, tighten the M35 set screw on the rear of the servo drive.



Chapter 1 Product Inspection and Installation

® Refer to the diagram on the following page for the mounting spacing distances between
Servo Drives and with other equipment. To ensure the performance and life of the Drive,
leave sufficient mounting spacing as much as possible.

® A cooling fan must be installed in the electrical control cabinet to ensure that there is
vertically oriented air to dissipate heat from the servo drive's heat sink.

®  When installing the electrical control cabinet, prevent dust or iron filings from getting inside

the Servo Drive,

10w .. -
2 +2 i 1 0{ban
- = - = - -
¥
Servo driver Servo driver Sorvo driver
Y
A k& A A
10w

‘Wentilation direction ‘Ventilation direction

Figure 1.2 Servo Drive Installation Diagram

1.4 Servo motor mounting

1.4.1 Environmental conditions for installation

® Operating ambient temperature: (0 — 40°C; Operating ambient humidity: below 80% (no
condensation).

® Storage ambient temperature: -40°C ~ "C035; Storage ambient humidity: below 80% (no
condensation).

® Vibration: GO.5 or less.

® A well-ventilated place with little moisture and dust.

® No corrosive, ignition gas, oil and gas, cutting fluid, cutting powder, iron powder and other
environments,

® A place free from water vapor and direct sunlight.
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1.4.2 Installation methods

® Horizontal installation: To avoid water, oil and other liquids from flowing into the motor
from the motor outlet end, please place the cable outlet below.

® Vertical mounting: If the motor is mounted with the motor shaft facing upwards and a
gearhead 15 attached. care must be taken to prevent oil from the gearhead from seeping into
the motor via the motor shafi.

®  The extension of the motor shaft must be sufficient, if the extension is insufficient, it will be
easy to cause vibration when the motor moves

® When mounting and dismounting the motor, do not hit the motor with a hammer as this may

cause damage to the motor shaft and encoder.

1.5 Definition of motor rotation direction

This manual describes the definition of the direction of motor rotation: facing the motor shaft
exiension, counterclockwise rotation of the rotating shaft (CCW) is positive rotation, and
clockwise rotation of the rotating shaft (CW) is reverse rotation.

reversal
Clockwise (CW)

Figure 1.3 Definition of servo motor rotation direction
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Chapter 2 Wiring

2.1 System Composition and Wiring

2.1.1 Wiring instructions

Wiring Notes:

®  The wiring material 1s used according to the wire specifications.

®  Cable length, within 3m for command cable and 20m for encoder cable.

®  Check if the power supply and wiring of L1/L2/L3 are correct, 220V servo should not be
connected to 380V power supply

®  Motor output U, ¥V, W terminal phase sequence, must and drive the corresponding terminal
one-to-one correspondence. connect the wrong motor may not turn or fly. Can not be used to
swap the three-phase terminals to make the motor reverse. which is completely different
from the asynchronous motor.

® It must be reliably grounded and single-point grounded.

® Relays mounted to output signals with diodes for absorption should be connected in the
correct direction, otherwise the fault will result in failure to output signals.

®  To prevent false operation caused by noise, install an insulating transformer and a noise filter
on the power supply.

®  Wiring should be done with power lines (power lines, motor lines, ete.) and signal lines more
than 30cm apart, and should not be placed in the same wiring duct.

[

Install a non-fused circuit breaker to disconnect the external power supply in case of drive
failure.

2.1.2 Wire specifications

Connection Terminal notation Wire specification
Main circuit power supply L1, L2, L3 1.5to 2.5mm?
Motor Connection Terminal U v,w 1.5 to 4mm?
ground terminal @ 1.5 to 4mm?
Control Signal Terminal CNI1 =0, 14mm? (AWG26), incl. shielded cable
Encoder Signal Terminal CN2 >0.14mm? (AWG26), incl. shielded cable
Brake Resistor Terminal PD.C 1.5 to 2.5mm?

The encoder cable must be twisted. If the encoder cable is too long (=20m), it will result in

6




Chapter 2 Wiring

insufficient power supply to the encoder, whose power and ground can be connected by multiple

wires or by using thick wires.

2.1.3 Description of strong electrical terminals

name (of a thing) Terminal Symbols particular
Connect the external AC power
Main circuit L1,L2, L3 supply:
power supply L15/L20 connects to single-phase

220V AC power supply.
L.30 connects to three-phase or
single-phase 220V AC power supply

-13% to +10% 30/60Hz
When an external braking resistor is
Braking Resistors PDC connected, it is used in parallel with
terminals the internal braking resistor.

Please take care to select the resistance
value and power to avoid burning out

the driver,
U Output to motor U-phase power
Motor supply
Connection v Output to motor V-phase power
Terminal supply
W Output to motor W-phase power
supply
ground terminal PE /@ Maotor housing grounding terminal
PE .-’@ Driver Ground Terminal

2.2 CNI1 control signal terminal

The CN1 control signal terminal provides the signals required for connection to the upper
controller, and the signal types include:
® 4 programmable inputs . 4 programmable outputs;
®  Pulse command input (position command, speed command);
®  Analog command input (speed command, torque command)
®  Encoder signal output.
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2.2.1 CNI1 terminal signal description

Special note: DI1-DI4 are programmable mput ports, whose functions are configured by
parameter P-100-P-103; DOI-DO4 are programmable output ports, whose
functions are configured by parameter P-108~P-111; for parameter configuration,
please refer to section 54.2 of Chapter 5. and for specific function descriptions,
please refer to section 5.5-5.6 of Chapter 5, and the following table shows the

factory default configuration.

number g5
Power  supply | COM + | The positive terminal of the power supply of the input
positive terminal terminal 15 used to drive the photocoupler of the input
of input terminal terminal, DC 1224V, current =100mA.
oi SON Servo enable input terminal
Servo Enable SON ON: Allows the dnive to work,
SON OFF. The drive is enabled off and the motor is
free
Note 1: The motor must be stationary belore hitting from
OFF 1o ON

Note 2. After hitting SON ON, wait at least 50ms before
entering the command.

Di2 ACLR Alarm clear input terminal

Alarm Clearance ACLR ON: Clears system alarms;

ACLR OFF: Holds the system alarm.

Note 1: Some hardware fault alarm numbers, which
cannot be cleared by this method, need to be powered
off for repair and then powered on again
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[B]E]
CCwW
Disable

CCWL
Driver

CCW (counterclockwise) drives the prohibited input

terminals.

CCWL ON: CCW drive is allowed and the motor can
rotate counterclockwise,

CCWL OFF: CCW drive is disabled and the motor is
prohibited
counterclockwise.

from rofating

Note 1: For mechanical overrun, when the switch is
OFF, the worque in the CCW direction remains 0,

Mote 20 This function can be blocked by setung
parameter P-097, and the user does not have 1o
connect this terminal to make the CCW driver
allow.

D14
CWw
Disable

Diriver

CW (clockwise) drives the prohibited input terminals.

CWL ON: CW drive is allowed and the motor can be

rotated clockwise,

CWL OFF: CW drive is disabled and the motor is

prohibited from rotating clockwise.

Note 1. For mechanical overrun, when switch OFF, CW

Directional torque is held at 0.

Mote 2: This function can be blocked by setting
parameter P-097, and the user does not have 1o
connect this terminal to make the CW driver
allow.

o :

DO
Servo
outpui

ready

RDY +

RDY-

Servo ready output terminals.

RDY ON: The main power supply is normal, the drive has no
alarms, and the servo ready output 15 ON
(output on};,

RDY OFF: The main power supply is not closed or the drive
has an alarm, and the servo ready output is OFF
{output cutoft)

Servo

Olutput

Alarm

ALM +

ALM-

Servo alarm output terminal.

ALM ON: servo drive no alarm, servo alarm output ON
(output on);

ALM OFF: Servo drive has an alarm, servo alarm output

OFF {output cutoff).
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DO3 COIN + Position the completion output terminals.
Positioning COIN ON: When the position deviation counter value 15 in
completion pr the set positioning range, the positioning
output; (in completion output 15 ON (output on), otherwise
position control the output is OFF (owput off).
mode)
DO BRK + This port can be used to control the brake when the motor has
Mechanical a mechanical brake {power loss keeper).
brake  release BRE ON: The brake 1s energized, the brake is not effective,
(holding brake BRK- and the motor can rumn;
output) BREK OFF: Brake cutoff, brake 15 active, motor 15 locked and

cannot run.

Note: The BRK function is controlled internally by the drive,
Command PULS+ External command pulse input terminal.
pulse PLUS SULS. Note 1: The pulse input method is set by parameter P-035.
input @ P035 =0, command pulse + symbol mode {default
state);

Command SIGN + &  P-035=1, CCW/CW command pulse mode;
pulse SIGN ®  P-035=2, orthogonal pulse mode.
S SIGN-
Analog  speed | AS 4 External analog speed command input terminal, differential
command inpul | sGND mode, input impedance 10KE2, input range OV 1o +10V.
analogically AGND Ground for analog input.
Analog  torque | AS + External analog torque command input terminal, differential
command input AGND mode, input impedance 10k£2, mput range 0V to +10V.
analogically AGND Ground for analog input
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Encoder Z-phase | CZ ®  The encoder Z-phase signal is output from the open
open  collector collector. When the encoder Z-phase signal 15 present,
outputs the output is ON (output conductive), otherwise the
output is OFF (output cutoff);
®  Non-isolated outpuls (non-insulated )
® In the upper computer, the Z-phase signal pulse is
usually very narrow, so please use a high-speed
photocoupler o receive it
Encoder GND Encoder common ground.
commion ground
Shielded ground | FG Shielded ground terminal,

2.2.2 CNI1 terminal interface type

The following section describes each of the CN1 interface circuits and how they are wired 1o

the upper control unit.

1. Digital input connector (C1)

The digital input interface circuit can be controlled by switches, relays, open collector

transistors, and opto-couplers. Relays need to be selected as low current relays to avoid poor
contact. External voltage range DCI12V to 24V.

C1-1: Switch input

C1-2:0pen collector triode

Servo driver

DCIV-24V  COMe

4 TR

o
T

=

m L

¢

Servo driver

-

DC12V=-24V

come 4THO

o

2. Dugital output interface (C2)

The output circuit uses a Darlington photocoupler, which can be connected to relays,

photocouplers, and notes:

The power supply is supplied by the user and can cause damage to the drive if the power

supply is reversed.

J-way current does not exceed 100mA.

®  Maximum external power supply is 24V, maximum output current is 50mA, and the sum of
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®  When inductive loads such as relays are used, diodes need to be added in parallel with the
inductive loads, and if the diodes have opposite polarity, the driver will be damaged.

®  When it conducts, there is about 1V voltage drop, which does not meet the TTL low level
requirement, so it cannot be directly connected to the TTL circuit.

C2-1: Relay (2-2: Optocoupler
Servo driver DCSV=-24V
Bctical relay Servo driver
e P8 Maxdrmum S0mA output
> 1 Mesxirniimm SOmA sutgut
SO | | 5
il ov
® A renewal diode must be added
externally,

3. Position pulse command interface (C3)
There are two types of connection methods, differential drive and single-ended drive, and

differential drive connection method is recommended. The wiring should be twisted pair. Driving

current 15 8~15mA, and the working mode is set by parameter P-035; pulse + symbol,

forward/reverse pulse. orthogonal pulse.

C3-1: Differential drive (3-2: Single-Ended Driver

® Maximum pulse frequency 500kHz | ® Maximum pulse frequency 200kHz

(kpps). (kpps):
® This connection is recommended as | ®  Recommended resistance wvalue of
interference is not desirable. resistor R:
VCC R
5V 8202~12002
12V 5106282002
24V 1.5kQ~2k2

4. Encoder signal line drive output (C5)
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The encoder signals are divided into frequencies and output to the host controller via a line

driver.

C5-1: Long line receiver reception

C5-2: Optocoupler reception

— l.._

T sice signal ground

The upper controller the
AM26L532 equivalent as the receiver,

and must be connecied to a terminating

USES

resistor with a resistance value of
22002 to 47042,

The drive encoder signal ground
(GND) must be connected to the upper
controller signal ground.

The upper controller uses a high-speed
opto-coupler (e.g 6N137) with a
current-limiting resistor resistance of
about 22002,
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2.3 Front Panel Terminal Wiring Schematic
030—L15A/L20A Wiring diagram

CN1 : Upper computer instruction port

Numerical control system,
programmable controller
or other upper device

<«

I
|
I
J

——

Motor encoder I{.
)

|
CN2: Motor encoder port J f’i

-
"

CHARGE: Drive power indicator

e =

ng—Lij QA ‘._N_iring
-

CN 1 : Upper computer instruction port |

te—

"'-'

Numerical control system,
programmable controller
or other upper device

_—_—_d

.'I.'
’ '

I —

RE<czoovVZOO

-

o

.

CNJ3/CN4 : RS485 communication
port (Top of drive)

L1/L2 Terminal: Input terminal of the main power supply.
Connect to single-phase 220V AC power supply

A ‘ NC terminal: Do not connect cables

P/D/C Terminal: Brake resistance connecting
terminals, factory default P and D short, using internal
| brake positive.

N Terminal: Do not wire, otherwise it will
cause dangerOr drive damage

U/V/W/PE terminal: Motor power line U, V, W,
PE, four wires should be connected to the
corresponding terminals, do not misconnect

diagram
l

CNJ3/CN4: RS485 communication
port (Top of drive)

¥

L i
i
e —

—

- L1/12/1L3 terminal: The main power input terminal
/" Three-phase AC220V please connect L1/L2/L3;
1 For single-phase AC220V, please connect L1/L2 or L1/L3.

P/D/C terminal: Brake resistance connection terminal,
factory default P and D short-circuited, using internal
brake resistance.

E I -~

A e i o

‘@" gl “ ol N terminal: Do not connect the cable. Otherwise, it
P may cause danger or damage to the driver

P o

DA

1 d&

"R | |

Uil . U/N/W/PE terminal: Motor power line U, V, W,

. ' . PE, four wires should be connected to the

| % T corresponding terminals, do not misconnect
72t L
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2.4 Control Port CN1 and Encoder Port CN2 Definition Map

This side signals are connected to the host computer -
Servo driver

controller. DA+ S+ | 26 ;
Anal Analog command voltage A .2_ Servo motor
i:“u“tg range:0~10V | | CN1(DB44) and encoder
P DA ground _ enoa | 11
Note: If the voltage range is 0~10V, please be sure to U
connect the DA+ and DA ground wires to the voltage l v O
output port of the host (| DC 24V (Provided EI!EI‘IIH“E)" >| COM+ | 31 CI-\‘II;QLDM) w O
computer respectively. ' S ble SON &
ervo enable N N\ I p11 |16 PE
- ‘:‘:I“r = :lwb: ?L;R N1 DI2]| 1 Motor power
CCW drive disabled CCWIL, 1 line termina
1O switch | 4 Dls | CW drive disabled CWL. — ' - { CN2{139+6)
input | &7 - DI4 | 2 5 | sy
] 6| OV
N :
S I i B ¥ Absol
y 5 solute
| n“ | SD- | encoder
Battery . | interface
. yositive oy
Servo ready RDY CN (D B44) Battery
< ?5 negative
Servo alarm ALM - metal shell
Pgsiﬁuning completed CO
10 switch |4 DOs /second zero return ., T ki
output e fittentl?t!. E+ and E- ?re
Mechanical brake release BRK the positive and negative
< 1 IDO 4 electrodes of the external
< Oulput commaon . DO )3 hﬂ“ﬁ"l'y of the Eﬂﬂﬂdﬁ"l‘,
COM respectively.
—
Note 1: CN2 is the
24V Pulse positive terminal (PS+) e STV 2k CN1 (DB44) encoder interface, and the
SV Pulse positive terminal (P+) — . connection is  different
_ : PULSHSV) | 25 according to the encoder
Pulse negative terminal (P-) " i - - :{D del
Pulse PULS- 9 SLITERoR.
|24V Direction positive terminal (DIR+) 2kQ) Note 2: In order to ensure
e | L N - » SIGN+(24V) O better signal quality, the
inpul SV Direction positive terminal (D+) SIGN+(5V) | 24 240 differential signal of the
Direction negative (D-) m — - 2402 :I encoder must use twisted
SIGN- 8 —C pair cables, and the
CN1 (DB44) T
OA+ shielding layer of the
:Q—A cable must be connected
to the FG terminal of the
261,831 shielding wire protection
B gruund. )
Note 3: The factory settings '
Z of DI1~DI4/DO1~DO4 are all
low effective, wusers can
CN1 (DB44) modify it to high effective
CZ | 27 : B according to their needs, and
GND | 12 y"’{] their functions can also be
| ‘ redefined. Parameters P-100

metal shell ~P-103 can configure the

L functions of DI1-DI4 and

485 Communication A < { 485 A | 40 high / low levels are wvalid,

CN1 (DB44) arameters P-108 ~P-111 can
485 Communication B < ——— 485 B | 41 | 485 Communication signal Eﬂnﬁgure DO1-DO4

485 Communication ground$———— | 485 _grouna | 42 functions and high /low levels

are valid.

Special attention:
If the pulse command signal is a 24V supply, PULS+ must be connected to CN1 pin

39 and SIGN+ must be connected to CN1 pin 38, otherwise there is a risk of damaging
the pulse command port;

If the pulse command signal is a SV_power supply, PULS+ must be connected to
13
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CN1 pin 25 and SIGN+ must be connected to CN1 pin 24, otherwise there is a

possibility that the pulse reception is not normal.

2.5 Connection diagram of communication port CN3/CN4

The communication connection between the drive and the upper computer such as CNC, PC,
PLC and the drive can be realized through the 485 communication ports CN3 and CN4 on the

drive, where the port pins of CN3 and CN4 are defined as follows:

pin CN3 name (ofa CN4 name (of a icon
number thing) thing)
1
2
i
4 4835 B R5485 485 B R5485
5 485 A | communicat | 485 A communicatio
1on n
connector connector
i)
485 Gr | 485signal | 485_Ground 485 signal
ound ground ground
8

Special note: The RS485 communication port can also be connected via CN1's 40/41/42, see

section 1.3 for graphical description,

4 It can be connected to a PC or host computer controller via a special serial cable, and is not
allowed to be plugged or unplugged with electricity.

€ Itis recommended to use twisted pair or shielded cable with a length of less than 5 meters.

¢  When multiple machines are connected in series, CN3 is connected to CN4 of the previous
drive and CN4 is connected to CN3 of the next drive.

€  When using RS485 bus communication, when the 485 signal ground of the host computer is
connected to the earth (PE), please connect the PE terminal of the host computer to the driver
terminal by reasonable grounding: in this case, it is prohibited to connect the 485 signal ground of
the host computer to the 483 signal ground (GND) of the driver, otherwise the driver may be
damaged.

2.6 Braking resistor connection and operating instructions

If internal braking resistor is used. it 1s necessary to short connect terminals Pand D, 1e, 1t
can be used normally according to the factory status, as shown in the left figure below. If external
braking resistor is used, the shorting metal piece between P and D must be removed first, and then
the external braking resistor will be connected across terminals P and C, as shown in the right

figure below (the drive models shown in the figure are L15A, L20A/B, and the braking resisior

connection and use schematic is also applicable to the L30A drive):
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‘When using an external brake resistor
Do ot connect terminad D
Connect the brake resistor batween torminats P and C

Special Notes:

4 Do not connect the external braking resistor to the positive and negative terminals P and N of
the busbar, otherwise it will blow up the machine and cause a fire;

# Do not connect an external braking resistor smaller than the minimum allowable resistance
value of 23(2, otherwise it will cause the drive to alarm or damage the drive.
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Chapter 3 Panel Operation

3.1 Driver Panel Description

The C30 series panel consists of 5 LED digital tube displays, 4 buttonsmmﬁm, EET‘

which are used to display various system statuses as well as setup parameters.

The operations are all hierarchical, expanding layer by layer from the main menu, and the

operation panel 1s shown below:

notation name (of a thing) functionality
POW Power light The second digit from the left is lit to indicate
(none) servo undervoltage.
RUN Run light (none) | The first digit from the left is lit to indicate

servo enable.

|ZI Add key Add serial number or value; long press has repeat
effect.
E minus key Reduce the serial number or value; long press has a
repeat effect.
E exit button | Menu exit; operation canceled.
EET\ confirmation key | Menu entry; parameter modification confirmation

or operation confirmation.

3.2 Main Menu

Level 1 1s the main menu with 4 operation modes, use‘ & Iand‘ \4 Ikeys to change the mode,

press EET |t0 enter level 2 to perform specific operations, and pressEto return to the main menu

from level 2.

18
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SET

Floor 2

3

3.3 Status monitoring

Under the main menu, select status monitoring "d-" and press i:}’ o enter the
monitoring mode. There are many kinds of monitoring items. users us@mey to select the
desired display item, and then press cj.f to enter the specific display status. The specific
meanings of the status monitoring display items are as follows:
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Motor speed(r/min)

Encoder single-turn pﬁsilinr]pulse]

Position command (numbe}

after gear ratio conversion)
Motor position {pulses)

Position deviation (pulses)
Motor torgue(%a)

Peak torque(%a)

Motor instantaneous current (|

Maximum current within 15 (

of pulses

valid value)

valid value)

Position command pulse frequency(kHz)

Speed command(r/min)

Torque command (%)

Input terminal D1 status
Output terminal DO status

o)
-

Encoder single-turn bits / conjymand

pulse signal level status
Encoder single-turn position |
16-hit)

Average load rate(%)

Regenerative braking load
Control mode

Alarm code

Reserved (historical alarm
DC link voltage: V

Encoder multi-turn position|

kcaled to

ratio(%a)

code)

Position command (the number
of original pulses sent by the

host computer)

1. 32-bit binary numeric display [Note 1]

20

Lo

Lo

L

icd

1 ElG 8 CIEJE] BB R BIEIEIFIFI e

" sl

Er-HO

i

1000r /min
[Note 1] [Note 2]
[Note 1]
[Note 1]
[Note 1]
30%

120%

1.2A

1.0A
300.5kHz
-35r/min

-20%

[Note 3]

[Note 4]

[Note 5]
1234[Note 6]
45%

30%

Location model

No alarm [Note 8]

History alarm code
[Note 9]

30%

Multi-turn position
is 50

[Note 1]

The 32-bit binary numbers range from -2147483648 to 2147483647 and are represented
using a combination of low and high bits, which are selected through the menu to synthesize the
complete value using the formula in the figure.
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2345
b

Result=412345

32 digits = High number x100000+ Low number
2. Pulse units [Note 2]

The pulses for raw position commands are the number of pulses entered, not electronically
geared. The pulse unit for other items is the encoder pulse unit. Take the example of using a 2500

line encoder:

Encoder pulse unit= Encoder resolution
= 4 x Encoder wire count
=4 % 2500( pulse / rev)
= 10000( pulse | rev)

3. Input terminal DI [Note 3]

The vertical line of the digital tube indicates the state of one bit, the upper stroke of the vertical

line is lit to indicate ON, and the lower stroke is Iit to indicate OFF.

Representation bic D14 DI3 DIZ2 DI

HEEAR

Status: OFF ON ON  OFF

ON: Light up the stroke
OFF : The stroke lights up

4. Output terminal DO [Note 4]
The vertical line of the digital tube indicates the state of one bit, the upper stroke of the
vertical line is lit to indicate ON, and the lower stroke is lit to indicate OFF.

21
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Representation bit ul]u o3 uu} Dm

AEARY

Status: OFF OFF ON ON

oN:  Light up the stroke
UFF: Tha stroke lights up

5. Encoder input signal [Note 5]

The vertical line of the digital tube indicates the status of one bit, the upper stroke of the
vertical line 15 lighted to indicate a high level, and the lower stroke 1s lighted to indicate a low
level. (Note: For absolute position encoder, the number of encoder resolution digits is

displayed, e.g., display 17-indicates that the encoder has 17 digits in a single turn)
6. Rotor lap position [Note 6]

Indicates the position of the rotor relative to the stator in one revolution, with one revolution
as a cycle, the minimum resolution of the encoder as a unit, and the encoder Z pulse as the ongin.
2500-wire encoder: Its range 15 0 to 9999 (decimal), and the value 1s 0 when the Z pulse

appears.
Absolute position encoder: 1is range is 0 to 65535 (decimal), divided into high and low bit
representation,

7. Conirol modalities [Note 7]
The display characters represent the current control mode of the servo drive.

Pg5 - Poskdon conrcl { : First gain
SPd +fpeedicoan 2 : Second gain
Er9 i Tomus conmol

8. Alarm codes [Note 8]

Mo alarm displays two minus signs. With alarm displays the alarm number and blinks. When
the alarm appears, the monitor will automatically enter the state monitoring and display the alarm
number, but you can use the keyboard to perform other operations, when it is not in the
monitoring state, then the decimal point of the rightmost digital tube flashes to indicate that an

alarm exists. Specific examples are as follows:

22
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Err=- Alarm free
flicker  Alarm number 39

9. Historical alarm codes [Note 9]

The Historical Alarm Code displays the contents of the drive's last 10 alarms, with no alarms
displaying the two minus sign, and with alarms displaying the alarm number. When an alarm
occurs, the drive will automatically update and store the alarm number. The history alarm code

view operation and specific display contents are described below:

The method of clearing the history alarm code 15 as follows: In the case of no alarm, set
parameter P-119 to 4 first, and then follow the steps below to clear all the history alarm codes.

FF0F AEm 19¢ 0

oy T e mecooshaly
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3.4 Parameterization

The parameter is expressed as parameter segment + parameter number, the hundreds digit is
the segment number, and the tens digit and individual digit are the parameter number. For
example, the parameter P-105, the segment number is "1", the parameter number is "05", the
digital tube displays "P- 105"

Select parameter setting "P=" under the main menu, press e'y to enter the parameter
setting mode. Firstly use@. mzey to select the parameter segment, after selected. press
key to enter the segment parameter number selection. Secondly useEl. Ekey to select the
parameter number again, after selected, press ey to display the parameter value.

The parameter value can be modified witimmdlihmys. pm&m:mc}- once, the
parameter increases or decreases by 1, press and keeplIF:IE}:ey. the parameter can increase or
decrease continuously. When the parameter value is modified, the decimal point of the rightmost
LED digital tube will light up, press ey to make sure the modified value is valid, at this
time. the decimal point of the right LED digital tube will go out, and the modified value will be
reflected in the control immediately (some parameters need to be saved and re-powered to work).

You can continue to modify the parameter thereafter, and when you are finished, presEn
return to the parameter number selection state. 1T you are not satisfied with the value being
modified, do not press confirm, but preaancel and the parameter will return to its

original value. The modified parameters are not saved to EEPROM. if you need to save them

permanently, please use the parameter write operation in the parameter management,
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W) @) LfprgJae{p i Jee[FmJ--

54
—"l

IP-gﬂn] [F'-;IEO] [P-fan]
(V) (A) |P-Es:1 IF'-:IEHI |p-fa:|

Pararmeter number

wwee= | (P=go2) | [P- 102) | (P-202]
mpsns

D@ o
s (T30 () e

Mndhimmﬁm

1

3.5 Parameter management

Parameter management mainly deals with the operation between parameter table and
EEPROM, select parameter management "E =*' under the main menu and press ﬂ enter the
parameter management mode.

Select the operation mode, there are 3 modes, “SUEI- Eﬁ«:ys to select. After selecting the
operation, press the j." and hold 1t for more than 3 seconds to activate the operation. When
finished then you can press thu.mc}r to return o the operation mode selection state.

®  Parameter writing
Indicates that the parameters in the parameter table will be written to EEPROM. the

user modifies the parameters, only the parameter value in the parameter table is changed, and

25
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the next power up will be restored to the original value. IF you want to change the parameter
value permanently, you need to perform the parameter write operation to write the parameter
in the parameter table to EEPROM, and the modified parameter will be used in the future
power-up.
Restore default values

Indicates that the default values (factory values) of all parameters will be read into the
parameter table and written into the EEPROM, and the default parameters will be used for the
next power-up. When the user messes up the parameters and can not work normally, use this
operation to restore all parameters to the factory state. Because different drive models and
motor models correspond to different parameter default values, when using to restore the
default parameters, you must first ensure the correciness of the motor code (parameter P-002).

System power-on:  EEPROM Parameter area Parameter list

Pam Write: Parameter list EEPROM Parameter area

E‘dEF Restore default  :  Parameter default Parameter list, EEPROM Parareter area



3.6 Accessibility

3.6.1 Brief description of functions

Select the auxiliary function "R="" under the main menu and press -:r enter the auxihiary
function mode. Usclz]. m(u:}'s to select operation mode. Afler selecting the operation, press the
e:.r to enter the corresponding function, and when finished, press lthu:y to return to the

operation mode selection state,

SET

i

3.6.2 Analog Zeroing

When this operation is used. the driver automatically detects the analog zero bias and writes
the zero bias value to parameter P-047 (or P-054). This operation already saves the zero bias
parameter to the EEPROM. so there 15 no need to perform the parameter write operation again.

The operation method is as follows: (1) the host computer first outputs 0V analog to enable
the servo drive, and then selects analog zero "R-A" 0, press o enter; (2) if the drive control
mode is analog speed mode, select speed analog zero "0-5Pd"" through the menu; (3) if the drive
control mode 1s analog torque mode, select torque analog zero "0-TRQ)" through the menu; (4)
after selecting the operation, press SET, (5) if the drive control mode is analog torque mode,
select torque analog zero "0-TRQ" through the menu. SPd'"; if the drive control mode is analog
torque mode, select torque analog zeroing "0O-Er Q"' through the menu; (3) After selecting the
operation, press the kcy and hold it for more than 3 seconds to activate the operation. When

finished. pms@kcy to return to the menu selection state, the specific display 1s as follows:

15
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hi‘-ﬁ

v | [D-5Pd] murmismsst—(s1}>{SERrE |4 donE

@ In operation Complete operaticn

E'l:rfl ek ey j—@‘

I

3.6.3 Pointing (JOG) operation

Energize the drive first, after confirming that there is no alarm or any abnormal condition,
the servo enable (SON) ON, RUN indicator lights up, then the motor excitation, in the state of
zero speed.

In the auxiliary function, select the pointing operation "R=- Jo&", and press the u:y to

enter the pointing (JOG) operation mode. The prompt for JOG is "J4", the unit of value is r/min,
and the speed command 15 provided by the key, Prcsmcy and keep it, the motor will run at
JOG speed forward (CCW), release the key, the motor will stop and keep zero speed. prf:&qu
key and keep it, the motor will run at JOG speed reverse (CW), release the key, the motor will
stop and keep zero speed.

Note: JOG speed is set by parameter P-076 (unit is r/min), and servo enable is controlled by

external switching or by parameter P-098 (set to 1 the drive is internally forced 1o enable, set to 0

%"@“

does not enable),

|
-

3.6.4 Keypad speed control

Power up the drive first, after confirming that there is no alarm or any abnormal condition,
the servo enable (SON} ON, RUN indicator lights up, at this time, the motor excitation, in the
state of zero speed.

In the auxiliary function, select the keyboard speed control "A=5r" and press u enter
the keyboard speed control mode. The keyboard speed control prompt is "r.", the value unit is
r/min, and the speed command is provided by the key. Change the speed command with[ A hind
Eﬁ:e}'s, the motor runs at the given speed. A positive number indicates positive rotation (CCW),

28
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a negative number indicates reverse rotation (CW), and the minimum given speed is 0.1r/min

|ri

Note: Kevboard speed control requires the control mode 1o be set to speed control mode. ie.

set parameter P-004 to 1 (power off and restart effective);. servo enable is controlled by external

switching or by parameter P-098 (set to 1 drive internal forced enable. set to 0 does not enable).



Chapter 3 Panel Operation

3.7 Parameter Default Value Recovery

|, check the motor series P-099 and model code P-002, restore the default parameters of
the drive: set P-000 for 385 or 316, enter the parameter management mode "E-", switch to
"E-DEF”, hold down the SET key for 3 seconds. After switching to "E-DEF", press and hold the
SET key for 3 seconds, and "Done" will be displayed to indicate that the restoration of default

values is completed. and the operation process is shown in the figure below:

Mote: This operation requires that the drive is in the disabled state!

<Be sure to complete this step as required before driver debugging, otherwise

Special Note: For servo motors with absolute encoder, the driver will automatically
recognize the motor sernies (P-099) and motor model code (P-002), eliminating the need to
manually set the motor series and model code. However, when using the servo motor for the first
time, it 1s imporiant to check whether the motor specification parameters are correctly recognized
(P-099 displays the motor series, and P-002 displays the motor model code; see Section 7.2 for
details of the motor specification parameters). (P-099 displays the motor series, P-002 displays the

motor model code, for details of the motor specifications, see Section 7.2).

Parameter Physical meaning of the parameter
number
P-201 Number of motor pole pairs 4.4 pole pairs 5.5 pole
pairs
P-204 Motor rated line current unit (A) 2.5 indicates 2 5A
P-207 Motor rated speed unit (r/min) 3000 indicates
3000r/min

After confirming that there is no error, turn off the power and power up again to work.
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note

3
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Chapter 4 Operation

4.1 No-load commissioning

The purpose of the trial run is to confirm that the following matters are correct:

®  Drive power wiring;

®  Servo molor power line wiring;

®  Encoder wiring;

®  Servo motor running direction and speed.

Special Note: This series of servo drive adopts the integrated design of control power supply and
strong power supply. in order to use the drive smoothly, please read the working sequence
diagram in section 4.8 carefully, and the upper computer controller should strictly follow the
requirements of this sequence diagram

4.1.1 Wiring and inspection

Confirm the following before energizing:

® The motor 15 unloaded. do not put a load on the motor shaft, and disconnect the connector
even if' it is already mounted on the machinery;
The motor must be secured due to the shock of acceleration and deceleration of the motor;

Is the wiring correct, especially whether the driver U, V, W and motor U, V, W wiring
one-to-one correspondence, driver L1, L2 wiring is correct;
Does the input voltage meet the requirements indicated on the nameplate;

The encoder cable is connected correctly.
4.1.2 Restoring Default Parameters and Setting Drive Parameters

Without connecting the command line and communication line of the upper computer, after
connecting the motor power line and encoder cable, turn on the power of the main circuit,
the display panel of the drive lights up, and 1f there 1s an alarm, please check the connecting line.

(If the configuration of multi-turn absolute encoder, drive the first power-up will appear
alarm number Errd0, is a normal phenomenon, suggesting that the multi-tumn encoder once had a
power loss state, the host computer needs to set the mechanical zero operation, this alarm number
clearing method is as follows: set P-008 to 2, save the parameters, and then restart the power-off,

Errd0 lified, if the alarm is stll not lified, power-off and restart again can be, it must be reset the

k.
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mechanical zero point. )

Set the drive parameters as described below:

1. check the motor series P-099 and model code P-0102, restore the default parameters
of the drive: set P-000 for 385 or 316, enter the parameter management mode "E="", switch to
"E-dEF" and hold down the c}' for 3 seconds, After switching to "E-DEF", press and hold
the SET key for 3 seconds, the display will show "denE" indicating that the restoration of default

values is completed, the operation process is shown in the following figure:

Haold down
hrsiqmnds

Recovery success

|5EHrt

In operation

E-dEF
Restore the default
parameters of the drive

EI' rar [
Recovery failure

MNote: This operation requires that the drive is in the disabled state!
<Be sure to complete this step as required before driver debugging, otherwise

operation abnormality may occur=>!

Special Note: For servo motors with absolute encoder, the driver will automatically
recognize the motor series (P-099) and motor model code (P-002), eliminating the need to
manually set the motor series and model code. However, when using the servo motor for
the first time, it is important to check whether the motor specification parameters are
correctly recognized (P-099 displays the motor series, and P-002 displays the motor model
code; see Section 7.2 for details of the motor specification parameters). (P-099 displays the
motor series, P-002 displays the motor model code. for details of the motor specifications,

see Section 7.2)

Parameter Physical meaning of the parameter
number
P-201 Number of motor pole pairs 4:4 pole pairs 5.5 pole
pairs
P-204 Motor rated line current Unit (A) 2.5, indicates 2.5A
P-207 Motor rated speed Unit (r/min) 3000 indicates
3000r/min
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2, If yvou need to communicate with the dnver through R5485 interface, please set the

communication parameters as follows:

P-181

unit {of
| default
y o realm measur
Drive communication [D number value }
[
-1 1o 32 |

When using RS8-485 communication, the upper controller is the host and the servo drive
i5 the slave. The communication address of the servo drive needs to be set to a different
communication station number by this parameter. The setting range of the station number

address is from -1 to 32, -1 means that the communication function is closed, and the

setting value is greater than 0 means that the communication function is open. Before

using the communication function, this parameter must be set to the required station number,

this station number represents the absolute address of this drive in the communication
network, a group of servo drives can only be set to one station number, if the station number
15 set repeatedly, it will lead to the failure of normal communication,

P-182

unit {of
oo default
MODBUS communication baud realm | measur
value
rate e)
Oto 5 2

Select the baud rate of R5-485 communication through this parameter, different values
correspond to different baud rates, the selected communication baud rate should be the same
as the communication baud rate of the upper controller. the specific set values are as follows:

Parameter significance: 0: Baud rate is 4800bps 1: Baud rate is 9600bps

2: Baud rate of 19200bps 3: Baud rate of 38400bps
4: Baud rate of 57600bps 5: Baud rate of 115200bps

P-183

MODBUS communication data default unit {of
mode selection realm measur
(Only RTU data format is b e)
supported for the time being) Oto 5 |

Select the data mode of R5-485 communication through this parameter, and the selected
data mode should be consistent with the communication protacol of the upper controller, and
the meaning of the specific parameter value is as follows:

(1 Data bit - 8 bits Checksum bit - none Stop bit - 1 bit
1: Data bits-8 bits Checksum bits-even check (Even) Stop bits-1 bit
2: Data bits-8 bits Checksum-odd (Odd) Stop bits-1 bat
3: Data bits - 8 bits Checksum - none Stop bits - 2 bits
4: Data bits-8 bits Checksum bits-even check (Even) Stop bits-2 bits
5: Data bits-8 bits Checksum-odd (Odd) Stop bits-2 bits
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3. enter section 4.2 to set the function parameters and performance parameters, set the
drive parameters must press 0 confirm, and then perform the parameter save
operation E-5EE  as shown below:

4. After the parameters are saved successfully, the drive will be powered off and restarted,

and the trial operation can be carried out kevboard speed trial operation (Fn -20):;0r JOG

spotting trial run.
4.1.3 Keypad speed trial run (Fn -20)

Turn on the power to the drive and afier confirming that there are no alarms or any
abnormalities, perform the following operations according to the figure below:

mF 19 FERSe 0% -EQ% r. D%%r. 54 |

for 3 seconds

The keypad speed prompt is "r.", the numerical unit i1s r/min, and the speed command is
provided by the keys. Change the speed command willE}ﬂﬂdEﬁ:cys‘ the motor runs at the
given speed. A positive number indicates positive rotation (CCW), a negative number indicates
reverse rotation (CW), and the minimum given speed is 0.1r/min.

After the keyboard speed control trial run without any abnormality, vou can connect the
mechanical load and carry out the next step of debugging under the control instructions of the

upper computer controller.

4.1.4 JOG spotting trial run

Turn on the main circuit power, the display panel lights up. if there is an alarm appears,

please check the connecting wire.
After confirming that there are no alarms or any abnormal conditions, set P-098 to 1. The
servo enable (SON) is ON and the RUN indicator lights up, at which time the motor is excited and

i5 in the zero speed state.
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In the auxiliary function, select the pointing operation "A=_Jal" and press the BET key to
enter the pointing (JOG) operation mode. The prompt for jog is " 4", the unit of value is r/min, and
the speed command is provided by the key:

Press|_ A Jkey and hold it, the motor runs at JOG speed forward (CCW), release the key. the
motor stops and keeps zero speed; prcssm-;ey and hold it, the motor runs at JOG speed reverse
(CW), release the key, the motor stops and keeps zero speed.

(1 103) & 5

The JOG speed is set by parameter P-076, and the default speed is 100 t/min. IT the motor
operates normally, you can proceed to the next operation (intermodulation with the upper

computer coniroller).
The meanings of the parameters related to the trial run are as follows:
Table 4.1 Key parameters for commissioning
default Parameter description
value

name (of a thing) set value

param
elers

Unit: ms 0-1000r/min acceleration
time, increase the parameter can
reduce the acceleration shock

Unit: ms 1000r/min-0 deceleration

time, increase this parameter can

Speed command | Appropriate
P-060 100
acceleration time values

Speed command | Appropriate
P-061 100

deceleration time values reduce the deceleration shock
P-069 | Trial run torque 100200 100 Unit: Rated torque*1%
limit
itk e S Unit: r/min Setting .lhis parameter
P-075 imit stled 3000 can play a .rule in over-speed
safety protection,
P-076 | JOG running | Appropriate 100 Unit: t/min Pointing (JOG) Speed
speed values
Forced Enable: set to 0 f
P-098 | force lor() 0 externally enabled, set to 1 if

externally enabled is not used for

motor excitation.

MNote: When the keypad speed control trial operation or JOG pointing trial operation, if the motor
vibration, noise and other abnormalities, it is necessary to appropriately reduce the value of

parameter P-003,
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4.2 Interfacing with the host computer controller

Servo drives can operate in three modes: position mode, speed mode and torque mode,

(1) The position control mode is used in systems requiring precision positioning, such as
CNC machine tools and textile machinery. The source of position instruction 1s pulse
instruction, which is input by PULS+, PULS- and SIGN+, SIGN- input pulses from the input
terminals;

(2) Speed control is used in applications requiring precise speed control, such as knitting
machines, drilling machines, and CNC processing machines. It can also be used to form a
closed-loop position control by working in conjunction with the upper position device;

{3) Torque control is used in printing machines, winding machines, injection molding

machines, etc. The motor output torque is proportional to the input command.
4.2.1 Control parameter setting

After confirming that the command port CN | of the upper computer is wired correctly, keep
all input signals OFF, put in the power supply, and then set the necessary parameters as follows:

(1) The position control mode sets the relevant control parameters according to
the following table:

Table 4.2 Key parameter settings for position control mode

parameters | name (of a thing) set value Parameter description
P-004 control method 0 (default) Set to position control
mode

Position Command
Electronic Gear .
P-028 ) 0 {default)
Molecule (High 4
digits) Electronic gear molecules
Position Command = p-028*10000 + p-029
Electronic Gear .
i) Molecule (lower 4 gl
bits)

Position Command
P-030 Electronic Gear | (default)

Denominator

Electromic Gear

Denominator

0: Pulse + direction

0 (default
P-035 Pulse Input Method i; :l:: I: Forward/reverse pulse
u 2: A/B orthogonal pulses
P-036 Pulse input (0 (default 0: Normal direction 1:
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direction

value)

Reverse direction

P-005

Velocity Loop Gain

50 (default)

To improve the servo
rigidity,  the

value should be increased,

parameter

but too large easily caused
by vibration and noise, each
time the amount of
adjustment for 10

Velocity loop
integration time

20 (default)

The larger the load inertia,
the value of this parameter
should be increased
approprately, but too large
to reduce the speed
response rigidity, each time

the adjustment amount of 5

P-009

Position Loop Gain

40 (default)

To improve the servo ngidity
and reduce the following error,
the wvalue of this parameter
should be increased, but too
large easily caused by vibration
and noise, each time the amount

of adjustment is 10

P-007

Torque
Time Constant

Filtering

25 (default)

P-019

Speed  detection
filter time constant

40 (default)

To eliminate vibration and noise
when the motor is running, the
value of these two parameters
should be
appropriately, in the absence of

increased

obvious vibration and noise, the

smaller the parameter value, the

better, each time the amount of

should be given to adjusting

the P-019, in the case of noise

and _vibration can oot _bhe
limi i i1l id
tjusting the P-007

adjustment 15 10,

P-021

Position loop
feed-forward gain

0 (default
value)

Range: 0~128

P-022

Position loop

10 (default)

Unit; Ims Range: 2~1000
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feed-forward
filtering time

Position command

detection range

() (default
P-040 smoothing  filter ( Unit: 1ms Range: 0~1000
; value)
time
Position overshoot :
P-080 600 (default) | Unit: 0.01 wrns

Set the absolute encoder application parameters according to the following

table according to the actual application needs,

parameters

name (of a thing)

set value

Parameter description

P-172

Encoder
Equivalent Pulse

Lines

0~-8000
{default
2500)

2500: indicates that the motor
shaft the
equivalent number of pulses is
2500*4=10000, i.e.. when the
position pulse command gear
ratio _is  1/1, ithe hosi
controller _sends out 10000
pulses to the servo drive,
corresponding to the motor
rotates once.

rotates once,

P-179

Pulse division

output signal

selection

This parameter is used to
select the tyvpe of pulse
division output signal:

(- Encoder feedback pulse
signal 1: Position command
synchronization pulse signal

P-184

23-bit
resolution
selection

encoder

17~-23

Setto 17 to be used as a 17-bit
encoder.  1If
17-bit, the P-184 parameter is
invalid.{ The drive display item

the encoder 15

d-cod can view the current
encoder bits)

Special Note

*
*

To_increase the servo rigidity and improve the dvnamic

performance,

P-005_and P-009 should

sel to

larger value as much as

possible, and the amount of adjustment each time is 10. In general, the greater

the rigidity of the mechanical axis, the greater the adjustable values of P-005

and P-009. Can let the servo axis in the zero-speed feed hold state, gradually
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increase the two parameters, observe the display item d-EPa (position
following the error) of low Lo (Press Enter to display the value), the value of
the normal range should be in plus or minus 10 within the jump, if the
amplitude of the jump is significantly larger than that of the servo axis of the
rigidity of the adjustments is too strong, can be appropriate fo reduce P-005
and P-009 a little bit, then the gain of the parameter value is ideal. parameter
value is more ideal. IT there is obvious vibration or noise in the process of
adjusting P-005 and P-009, yvou can increase P-007 appropriately, the value of
each increase of 5, observe whether the noise is reduced, the parameter value

should not be too large (generally less than 40).

(2) The speed control mode sets the relevant control parameters according to
the following table:

Table 4.3 Speed control mode key parameter settings

parameters | name (of a thing) set value Parameter description

P-004 control method | Set to speed control mode

(:  Analog nput, analog
voltage wmput from ports

AS+ and GNDA;
P25 Speed  command | 0 (default 1: Intemal Multi-Segment
source value) Speed =B selectable
P-137-P-144 =
2:  Analog + internal
multispeed
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3: Pulse speed
= 300 (default) | Rotational speed
P-046 Ausleg Ibpeed Setup on corresponding to 1V analog
Command Gain ; ;
demand voltage (unit; r/min/V)
Analog Speed | 0(default
P-047 Command Zero value) Unit: 0.1mv
Offset Setup on
Compensation demand
0 (default
P.048 Speed  command value) {: Normal direction
direction Setup on 1: Reverse direction
demand
Analog speed 0 i::-:;l" Sets the forward voltage
P-051 command deadband ) deadband:
1 (positive) oetipon () to 13000 units mv
demand
Analog speed ! i‘::i';" Setting negative  voltage
P-052 command deadband Setiicn deadband: -13000 ~ 0 unit
2 (negative) it mv
P-060 Speed  command | 100 (default
acceleration time value) Acceleration time from 0 to
Setup on 1000r/min (umit: ms)
demand
P-061 Speed command | 100 (default
deceleration time value) Deceleration  time  from
Setup on 1000 to Or/min (unit ms)
demand
P-005 Velocity loop To improve the rngidity,
. yvou can adjust P-005
proportional gain et appropriately, each time the
amount of adjustment is 10
P-006 Velocity loop If the load inertia is large,
vou can  appropriately
integration time 20 (default) | adjust P-006, each time the
constant amount of adjustment for
10
P-007 T-_;:-rqul: Filtering 25 (default) When the mo_mr Qpcratinn
Time Constant generates  vibration  or
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P-019

Speed detection

filter time constant

40 (default)

noise, it can be adjusted
appropriately, and  the
amount of adjustment is 10
percent each time.

(3) Torque control mode Set the relevant control parameters according to the

table below:

Table 4.4 Torque control mode key parameter settings

parameters | name (of a thing) set value Parameter description
P-004 control method 2 Set to torque control mode
{): Analog torque
P.026 Torque command 0 (default 11 Internal  multi-segment
source value) torque < 4 selectable
P-145-P-148 settings=>
30 (default) | Percentage of rated motor
; Analog Torque .
P-053 _ Setup on torque corresponding to 1V
Command Gain ;
demand analog voltage (unit: 1%/V)
= 0 (default
Analog lorque
value) .
P-054 Command Zero Unit: 0. 1lmv
Bias Compensation Setp.on
1as
b demand
0 (default
Analo Torque =
. g e value) (): Normal direction
P-055 Command £
. Setup on 1: Reverse direction
Direction
demand
Settin the  overspeed
Maximum  speed Setup on g. 3
P-075 P protection value
limit demand : ;
(Umt r/min)
Torque  mode  motor
N— Setup on : o e
Speed  limitation demand running speed is  limited
. em i .
P-078 during torque kil within  this  parameter:
Ll vaiu
control (8000
( 1000y : .
(Unit: r/min)

After the completion of the above parameter settings, be sure to perform the parameter save

operation E-5EE  as shown in the following figure, showing that the operation is successful after
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turning off the power, to be drive panel display goes out and then powered on again, vou can carry

out the next step of the function debugging

4.2.2 Functional debugging

1. According to the actual need, after the above necessary parameters are set, perform the
parameter writing operation (refer to the E-5EE operation instructions in section 3.5
Parameter Management), and afier the parameters are saved, restart the servo drive with power
olf.

2, speed control mode: given a small analog voltage command, and make the servo enable input
signal SON for ON, the motor should follow the instruction to run up, at this time on the panel,
"enable" indication decimal point will be lit, by monitoring the following variables can
determine whether the motor is running normally:

{1} Observe the magnitude of the motor current (unit: A) by monitoring d- . Duning
normal steady speed operation, the displayed current value will not exceed the rated current of
the motor;

(2) Observe the analog command (expressed in rotational speed in r/fmin) by monitoring
d-C5 When normal, the displayed value is equal to the rotational speed displayed by d-5Pd.

{3) By monitoring rE-10 under the D-rE menu, observe the onginal analog instruction
(expressed by voltage, unit: mv), and normally display a value equal to the given command
voltage value of the upper computer.(Note: rE-9 is the command afier zero bias compensation,

and the display value is only displaved afier enabling it, the unit is mv.})

3. After confirming the normal, slowly increase the analog voltage command, gradually increase
the speed of motor operation, while monitoring the motor operation whether there is vibration,

noise, speed is smooth, whether the motor current will exceed the rated value.

4, when the motor from zero speed to positive maximum speed, or from zero speed to negative

maximum speed are running normally, the user can carry out other functions debugging,

Common abnormalities during analog command speed mode operation and their
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treatment are as follows:

serial Frequently encountered anomalies in deal with
number the commissioning operation

1 When an analog command is given, the | Check the command system of the upper
data displayed in monitor window | computer and the command cable connection for
rE-3 does not comrespond to the | correctness.
commanded voltage.

2 Afier enabling, the monitoring window | 1. Check the setting of "necessary parameters”;
rE- 10 has the corresponding | 2. Check the input I/O signal line, it will be
commanded voltage value, while | convenient to carry out /O checking by
d-c8 has no corresponding command | observing the contents of the d-d « display (refer
speed, that is, there is a wvoltage | to the description of input terminal DI in section
command and the motor does not run 2.3).

i The positive direction of motor Modify parameter P-048 to set whether the speed
rotation is not consistent with the instruction is inverted or not: set it to 0 for no
requirements of the host computer, inversion, set it to 1 for inversion (immediate

effect)

4 Abnormal conditions such as vibration | 1. Check that the shielded wires are properly
and noise occur in the motor; wired;

2. Refer to Chapter 4, Performance Optimization
Tuning,
5 The motor will still move slightly if Perform the analog auto zero function, or

you give it a 0V command.

manually adjust parameter P-047.

6. Position control mode: make the servo enable nput signal SON to ON, give a lower

frequency position pulse command, the motor should run up:

(1) Observe the size of the motor current (unit: A) by monitoring d= «. During normal no-load

steady speed operation, the current value displayed should be a very small current value

close to zero;

(2) By monitoring d-Fr9, the frequency of instruction pulse can be displayed in real time. If the

pulse is inaccurate. the pulse filter coefficient P-038 can be set accordingly.
(3) By monitoring d-cod. press key to display encoder bits, and then press |I| or E
key to display real-time level status of input pulse signal;

(4) After the driver unit execcutes an instruction, the number of pulses sent from the upper

computer can be read out by monitoring d-LPn;
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T

slowly increase the speed of the position command, gradually increase the speed of the motor

operation, and at the same time monitor the motor operation for vibration, noise, smooth speed,

and whether the motor current will exceed the rated value.

8. When the motor can follow the nstruction within the rated speed. and the position following

error displayed by d-EPo is 0 when it stops, the user can carry out other function debugging.

Common abnormalities during position control mode operation and their treatment are

as follows:
serial Frequently encountered anomalies in deal with
number the commissioning operation

| Position pulse command is given after | Check the command svstem of the upper
enabling, d-cPn display does  not computer and the command cable connection for
change, motor does not run

correctness.

5 d=cPn display changes, motor does | 1. Check the setting of "necessary parameters”,

not run 2. Check the mput /O signal line, it will be
convenient to carry out /O checking by
observing the contents of the d-d « display (refer
to the description of input terminal DI in section
23).

3 The positive direction of motor | Modify parameter P-036 to set whether the
rotation 15 not consistent with the | position instruction is inverted or not: set to () for
requirements of the host computer. no inversion, set to 1 for inversion (immediate

effect)

4 Abnormal conditions such as vibration | 1. Check that the shielded wires are properly
and noise occur in the motor, wired;

2. Refer to Chapter 4. Performance Optimization
Tuning,

5 Mator can only run in one direction 1. Pay attention to the mode of detecting the
command source and check the setting of
P-035/P-037,
2. Check if the position command nput cable is
connected properly,

6 d-cPn  The number of position | 1. Check the shielding treatment of the command
command pulses displaved by Pn does | signal line;
not match the number of pulses in the | 2. Keep away from strong sources of
command source of the host computer | interference.
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4.3 Position control parameters in detail

4.3.1 Position commands

1. Parameters related to position instructions

be
; Parameter | default | unit (of -
parameters name (of a thing) applic
range value | measure)
able
Position Command Electronic Electronic gear
P-028 () to 32000 0
Gear Molecule (High 4 digits) © molecules
iti h : i = p-028* 10000
PL029 Position Command I:.Iect.rumc 016 9999 | p-028 +
Gear Molecule (lower 4 bits) p-029
P-030 Fv.usitinn. Command | Pulse | to 32767 I p
Electronic Gear Denominator
P-035 Position command pulse input o 0 p
method
P-036 Pgsitif-n command pulse input Otol 0 p
direction
P-037 ["-DSiTI'ﬂn i:_ummand pulse input 0to 12 0 p
signal logic
P.038 F_nsitinn cumma_nd pulse 0to2] 5 p
signal filter coeflicients
P.039 ["I-I)Sitllﬂn. Cnirlmand . Direction 0io 15 0 p
Signal Filter CoefTicients
P-040 Pusitim? mn.'nmanf:i exponential 0 to 5000 0 s p
smoothing filter time

2. Command pulse transmission path
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@ invlicatis the pulls + symbol "
L Forward/reverse pulse P9 Mokecube M s GEA input by
Z Orttogonsl pulse - 4 1 and GEARZ decide.
Panis P31
L5
= e P32
s
F-003 o8
PULS—» t * Clock CLE * Ih,ll:'\l
&)—) ’ M
T—E}O—O : Ermpuse | 3 | Posiion Position
e U and n-—ilf___ e i'-m:hn= F— Mu:ﬁm:i_&
R M Mg
SIGN:
X T
P3G D
P13 EeeIroric gl

3. Command pulse input method

The input method is determined by parameter P-035; the phase of the input signals PULS and
SIGN can be set by parameter P-037 and is used to adjust the counting edge; parameter P-036 is
used to change the counting direction, and the setting of 1 is used to reverse the counting value.

Pulss instruction form forward [(CCW) reversal (W) Parameter P-035
s FLELFLEL FIELFLEL
Pulsa + direction 0
SIGN ]—
rors _FLELFLFLL
Forward/reverss pulss 1
SIGN | FLFLFLFL
ruts_F & 1| + 1
Orthogonal pulse \
SIGN 3 T i

Note: The arrow indicates the counting edge and when P-036=0 and P-037=0

4. Smooth filtering

As shown below, parameter P-040 15 a smoothing filter for command pulses with an
exponential form of acceleration and deceleration. The filter does not lose the input pulse, but
there is a command delay. When set to 0, the filter does not work. The parameter value indicates
the time to rise from a frequency of 0 to the 63.2% position command frequency.
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The filter smoothes the input pulse frequency. This filter is used when: the upper controller
has no aceeleration or deceleration function, the electronic gear ratio is large, and the command
frequency is low.
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4.3.2 Input electronic gears

(1) Basic description of electronic gear ratios

The Electronic Gear allows you to define a unit pulse command input to the unit to move the
drive an arbitrary distance. The pulse command generated by the host controller does not take into
account the gear ratio, reduction ratio or number of motor encoder lines of the drive system, The

following table describes the electronic gear variables:

variant Description of variables Value of this device

C Number of encoder lines/digits 2500 line

Py The number of pulses (pulse/rev) required | =4xC
to rotate the encoder one revolution by | =4 x 2500
default (electronic gear ratio 1:1). = 10000 { pulse/rev)

R reduction ratio R = B/A. where
A: Number of motor rotations;
B: Number of rotations of the load axis

4P One Command Pulse Shift

P Number of command pulses for one
revolution of the load axis

Pitch Ball screw pitch{mm)

D Roller Diameter{ mm)

Calculation formula:

Encoder one turn resolution(”,)
T vanion of the s she (P, ) % Reduction ratio ( R)

!
Electronic gear ratio %] =

Among them.

The amount of movement
The number of instruction pulses per ( 1 ) _ of the load shaft in one revolution
revolution of the losd shaft (/) = The amount of movement (AP)
of an instruction pulse

Approximate the result of the above calculation and write an integer value to the parameter such
that both the numerator and denominator are less than or equal to 32767.
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(2) Electronic gear ratio dynamic switching function

The drive provides 4 sets of electronic gear numerator N, which can be changed online and is

determined by the DI input GEAR1, GEAR2. The denominator M (parameter P-030) are all the

same.

Parameter P-034 can be used to set the dynamic electronic gear application mode as

described below:

P-034 is set to 0: Dynamic electronic gear ratio switching is prohibited, and the command

pulse electronic gear molecule is set by P-028 and P-029;

P-034 is set to 1: Dynamic electronic gear ratio switching is allowed and the command pulse

electronic gear molecule is determined by GEARI on the DI input;

DI signal
[Note]
GEARI

Command Pulse Electronic Gear

Molecule N

0

15t molecule ( parameter P-029)

2nd molecule (parameter P-031)

Mote: 0 means OFF, | means ON,

P-034 is set to 2: Dynamic electronic gear ratio switching is allowed and the command pulse
electronic gear molecule is determined by the DI input GEAR1. GEAR2.

DI signal [Note] Command Pulse Electronic
GEAR2 | GEARI Gear Molecule N
0 0 Ist molecule (parameter
P-029)
] 1 2nd molecule (parameter
P-031)
| 0 3rd molecule (parameter

P-032)

dth  molecule (parameter
P-033)

Note: 0 means OFF, | means ON.
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4.3.3 Position control related gains

unit be
. Parameter | default | (of .
parameters name (of a thing) applic
range value | meas
able
ure)
P-009 Position ring proportional gain 1 to 1000 40 /s P
P-021 Position loop feed-forward gain Oto 128 0 %o P
Siti | o
P.022 Puell.mn _ oop  feed-forward 2 to0 1000 o i p
filtering time

Since the position loop includes the speed loop. the load inertia ratio is set first. then the
speed loop gain and speed loop integration time constant are adjusted, and finally the position
loop gain 15 adjusted according to the order of the inner loop followed by the outer loop.

The following are the position controllers for the system. Increasing the position loop gain
Ky increases the position loop bandwidth, but 1s limited by the speed loop bandwidth. To increase

the position loop gain, the velocity loop bandwidth must first be increased.

dffumﬁﬂ—P' P-021 —» P-022

Positio Position + Speed instruction
n instruction + ring gain + >

T (K

Position feedback

Feedforward reduces the phase lag of the position loop control, which reduces the position
tracking error during position control as well as shorter positioning time. Increasing the amount of
feedforward reduces the position control tracking error, but too much can make the system
unstable and overshoot, If the electronic gear ratio is greater than 10 is also easy to generate noise,
General application can be set P-021 as (%, need high response, low tracking error, can be
increased appropriately, should not exceed 80%, and may need to adjust the position loop
feed-forward filtering time constant (parameter P-022).

4.4 Speed Control Parameter Details

4.4.1 Parameters related to the speed command

The parameters related to the speed command are as follows:
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be
aram default | unit(of
P name (of a thing) Parameter range ( appli
elers value measure )
cable
P-025 | Speed command source o3 ] S
P-046 | Analog Speed Command Gain 10-3000 300 r/min/V 5
Analog Speed Command Zero
P-047 , 30,000 to 30,000 0 0. 1mv 5
Offset Compensation
Anal S
P048 I_'ia ug peed  Command it 0 "
Direction
Analog Speed Command Filter
P-049 | 2 to 500 20 0.lms s
Time Constant
Anal S
i na {.:g peed  Command 0102 0 "
Polarity
Analog  Speed  Command
- 8
P-051 Deadband | 0 to 30000 0 my
Anal S
pgsy | Aneloe  Speed  Command | ,00-0 0 mv S
Deadband 2

is described in detail in section 3.6.2. The zero offset value

can also be adjusted by manually setting parameter P-047 according to the input analog quantity.

The analog voltage value received by the drive can be viewed through the following menu items:

d'rEE-brE'ﬂ @MI'E' HH @

4.4.2 Velocity command sources

W0c3

The example indicates 1.023V

Display analog voltage (unit :mv)

There are several different sources of speed commands, set by parameter P-025, as described

below:
P-025 clarification account for

0 Analog Speed Command Port AS+ and GNDA input analog voltage

1 Internal  Multi-Segment  Speed | Determined by SP1, SP2. and SP3 of the DI
Command input [Note 1].
< & optional P-137-P-144 >

2 Analog Speed Command + | When 5P1, SP2, and SP3 are OFF is an analog
Internal  Multi-Segment  Speed | command, and the rest is determined by SPI,
Command SP2, and SP3 [Note 2].

MNote 1: Internal speed command:
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DI signal speed command

SP3 | SP2 SP1

0 0 0 Internal speed | (parameter
P-137)

0 0 | Internal speed 2 (parameter
P-138)

0 1 0 Internal speed 3 (parameter
P-139)

0 1 | Internal speed 4 (parameter
P-140)

1 0 0 Internal speed 5 (parameter
P-141)

1 0 1 Internal speed 6 (parameter
P-142)

| 1 0 Internal speed 7 (parameter
P-143)

1 1 | Internal speed 8 (parameter
P-144)

Note 2: Analog speed command + internal speed command:

DI signal speed command
SP3 | SP2 SP1

0 0 0 Analog Speed Command

0 0 | Internal speed 2 (parameter
P-138)

0 1 0 | Internal speed 3 (parameter
P-139)

0 1 | Internal speed 4 (parameter
P-140)

1 0 0 Internal speed 5 (parameter
P-141)

1 0 | Internal speed 6 (parameter
P-142)

1 1 0 Internal speed 7 (parameter
P-143)

1 1 | Internal speed 8 (parameter
P-144)

Above 0 means OFF, 1 means ON. There are two DI inputs to provide special functions:
CZERO (zero command), CINV (command inversion), when CZERO is ON, the speed command
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is forced to zero, when CINV is ON, the speed command is inverted.

4.4.3 Acceleration and deceleration control (valid for speed mode

only)

Acceleration and deceleration control is related to the following parameters:

unit (of be

{ fathi Paramete default val
parameters | name (of a thing) IS i measure) | applicable

Speed command .
P-060 : : 0 to 30000 100 ms 5
acceleration time

Speed  command
deceleration time

P-061 0 to 30000 100 ms 5

Acceleration and deceleration control slows down sudden changes in speed and makes the
motor run smoothly. As shown in the figure below, parameter P-060 sets the acceleration time of
the motor from zero speed to 1000r/min, and P-061 sets the deceleration time of the motor from
1000r/min to zero speed. This parameter should be set to 0 1f the drive constitutes position control

with the upper unit. 1000r/min

________________ Fmm————————
S TN
. [ %
Speed instruction | | |
I ! I I
I I I I
I I I b i
| sccnraion uee! : : feceeracon tra |
| [ ' ' ' l
e — —»
P-060 " p-06l
4.4.4 Zero-speed clamping
The parameters related to the zero-speed clamping are as follows:
: Parameter | default unit (of be
parameters name (of a thing) :
range value | measure) | applicable
P-160 Zero Speed Detection Point 0 to 3000 10 r/min ALL
P-161 Zero Speed Detection Return 0 to 1000 5 r/min ALL
P-162 Zero-speed clamping mode Otol 0 5
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Speed instruction

g _/_\\__/T\
160 I L >
I I time

] ]

ZCLAMP ) !
mmT OFF L oN T |
I I time

] |

Motor speed i |

//_\ I |

Wi N

I, |
Zorospesd detection point ~—— —f — - - - - - ————f-————— S
P-160 »
L]

When speed control is performed, even if the motor s at zero speed. external forces may
cause rotation resulting in position changes. In case of analog speed command input, absolute
zero speed command 15 also not easy to realize. In order to solve these two problems, the zero
speed clamping function can be considered. The zero-speed clamping function is turned on when
the following conditions are met;

Condition 1: Speed control mode;
Condition 2: ZCLAMP (zero speed clamp) in DI 1s ON;
Condition 3: The speed command is below parameter P-160.

When either of the above conditions is not satisfied, normal speed control 15 executed. There

are two modes of zero speed clamping as follows:

P-162 clarification

0 The motor position is fixed at the moment the function is tumed on. At this time, the
position control is internally accessed, and even if rotation occurs due to an external

force, it will return to the zero fixed point.

| Speed command is forced to zero speed when function is on. Internally it remains

speed controlled and may rotate due to external forces.

4.4.5 Speed control related gains

Paramete default it (of be
o name (of a thing) : S Lt :
ters range value | measure) | applicable
P-003 Ist velocity loop gain 1 to 3000 50 Hz PSS
P-006 I_sl velocity  loop  integration | to 1000 20 - PS
uime constant
Velocity | PDFF  control
POIG | i O 010100 100 % PS
coefficients

The following is the speed controller of the system. Increasing
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improves the response bandwidth of the speed, and decreasing the speed loop integration time

constant T, , increases the system rigidity and reduces the steady state error.

K. : Velocity loop gain
Ti:Velocity loop integral time constant

Speed instruction + K“ (1 + LS)

i

Velocity feedback

P-018 selectable speed controller structure, 0 for IP regulator, 100 for P1 regulator, 1 to 99 for
PDFF regulator. large value of P-018 parameter is high frequency response, small value of
parameter 15 high stiffness (resistance to deviation), and the medium value balances frequency
response and stiffness.
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4.5 Torque Control Parameter Details

4.5.1 Parameters related to the torque command

The parameters related to the torque command are shown in the table below:

unit (of | be
param . default ,
name (of a thing) Parameter range measur | appli
eters value
e) cable
P-026 | Torque command source Gto2 0 T
P-053 | Analog Torque Command Gain 1 to 300 30 2V T
Analog T £
P-054 !13 e e anmund ero -30,000 to 30,000 0 mv T
Bias Compensation
P-055 Analog  Torque  Command Dol 0 .

Direction

Analog Torque Command Filter
p.os6 | M08 "ord 2 to 500 20 Diims: | T
Time Constant

Analog  Torque  Command
Polarity
P-075 | Maximum speed limit 0 to 32000 3500 rfmin | ALL

P-057 (o2 0 T

The analog zeroing operation 1s described in Section 3.6.2. The zero offset value can also be

adjusted by manually setting parameter P-054 according to the input analog quantity. The analog

voltage value received by the drive can be viewed through the following menu items:

@ Display analog voltage (unit :mv)
d-rE—>»rE-0 @brf' i ioc3

The example indicates 1.023V
4.5.2 Torque Command Sources

There are several different sources of torque commands. set by parameter P-026 as follows:

P-026 clarification account for
i} Analog torque command Port AS+ and GNDA input analog voltage
1 Internal Torque Command Determined by TROQ1 and TRO2 of the DI input
[Note 1]
2 Analog torque command + | When both TRQ1 and TRQ2 are OFF it is an
internal torque command analog command, and the rest is determined by
TRQ! and TRQ2 [Note 2].
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Mote 1: Internal torque command:
D1 signal Torque command
TRQZ | TRQI
0 0 Internal torque I
(parameter P-1435)

0 | Internal torque 2
{ parameter P-146)

1 0 Internal torque 3
(parameter P-147)

| | Internal torque +4
( parameter P-148)

MNote 2: Analog torque command + internal torgque command:

DI signal Torque command
TRQ2 TR

0 0 Analog torque command

0 1 Internal torque 2
(parameter P-146)

1 0 Internal torque 3
(parameter P-147)

| 1 Internal torque 4
(parameter P-148)

Above (0 means OFF, | means ON. there are two DI inputs CZERO (zero command), CINY
(command inverse) can provide special function, when CZERO is ON, the torque is forced to zero;
when CINV 15 ON, the torque command is inverted.

4.6 Gain Adjustment

The drive includes three control loops: current control loop, speed control loop and position
control loop. The control block diagram is as follows:

Position control ring

Position instruction
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Theoretically, the control loop bandwidth of the inner laver must be higher than that of the
outer layer, otherwise the whole control system will be unstable and cause vibration or poor
response, so the relationship between the bandwidths of the three control loops is as follows:

Current loop bandwidth = Velocity loop bandwidth > Position loop bandwidth

Since the drive has already adjusted the current control loop to be optimal, the user only needs to
adjust the speed control loop and position control loop parameters.

4.6.1 Gain parameters

The parameters related to the control gain are shown below:

parame ) Parameter | default | unit (of be
fathi ;
ters e (oA R) range value | measure) | applicable

P-005 | Velocity Loop Gain | to 3000 50 Hz P.S
Velocity | nt L ti

P-006 SRR WRBISINRIENE N 1 to 1000 20 ms P.S
constant

P-009 | Position Loop Gain | to 1000 40 /s P

P-007 | Torque Filtering Time Constant I to 500 25 0. lms ALL

P19 Speed detection flter time 510 500 45 Bl PS
constant

The symbols are defined below:

K. : Speed loop gain;

Ti : Speed loop integration time constant;

Ky : Position loop gain;

G Load moment of inertia ratio (P-017);

Ji : The mertia of the load converted to the motor shaft;
I Motor rotor moment of inertia.

1. Velocity loop gain K,

The speed loop gain, K, | directly determines the response bandwidth of the speed loop. As
long as the mechanical system does not generate vibration or noise, increasing the speed loop gain
value will speed up the speed response and improve the followability of speed commands.
However, too large a setting may cause mechanical resonance. The speed loop bandwidth is
expressed as follows:

Speed loop bandwidth ( F12) = 527 =« K (Hz)
1+J, 1,
If the load moment of inertia ratio G is set correctly (G=Ji. /Ju ), the speed loop bandwidth is
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equal to the speed loop gain K. |
2. Velocity loop integration time constant T,

Velocity loop integration effectively eliminates velocity steady-state errors and responds
quickly to subtle velocity changes. On the premise that the mechanical system does not generate
vibration or noise, reduce the speed loop integration time constant T, to increase the system
rigidity and reduce the steady state error. If the load inertia ratio is very large or there is a
resonance factor in the mechanical system, make sure that the speed loop integration time
constant is large enough, otherwise the mechanical system is prone to resonance. If the load
inertia ratio G is set correctly (G = Ji. /)y ), use the following formula to get the velocity loop

4000

integration time constant Ty @ T (ms) 2 —————
2r= K, (H=z)

3. Position loop gain K,

The position loop gain directly determines the response speed of the position loop. On the
premise that the mechanical system does not generate vibration or noise, increase the position
loop gain to speed up the response, reduce the position tracking error, and shorten the positioning
time. However, too large a setting may cause mechanical system jitter or positioning overshoot.
The position loop bandwidth should not be higher than the speed loop bandwidth,

}{Speadhupbmdwidmulz;u
L 4

If the load inertia ratio G is set correctly (G=Ji. /Jm ). the position loop gain K, is calculated

Paosition loop bandwidth (=

as follows,

K (H:
K,(1/s)< 27 x ‘4 )

4.6.2 Gain Adjustment Procedure

(D Gain Parameter Adjusiment Procedure Gain parameter adjustment procedure.

The selection of position and speed bandwidths must be determined by the rigidity of the
machinery and the application. Conveying machinery connected by belts has low rigidity and can
be set to lower bandwidths (P-009:10-40), gearboxes driven by gearboxes with medium
mechamical rigidity can be set to medium bandwidths (P-009:30~50). direct-drive screws have
high rigidity and can be set to high bandwidths (P-009:> 50). If the mechanical characteristics are
unknown, the gain can be gradually increased to raise the frequency bandwidth until resonance,
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and then the gain can be adjusted down again.

In servo gain, if you change one parameter, the other parameters need to be readjusted.

Please do not make large changes to only one parameter. Regarding the procedure for changing

servo parameters, generally please observe the following principles.

Improved response

Reduces response, suppresses vibration and
overshoot

1. Increase the speed loop gain K, (P-005) by
10} per adjustment;

2. Decrease the speed loop integration time
constant T; (P-006) by 5 per adjustment;

3. Increase the position loop gain K, (P-009)
by 10 per adjustment.

1. Decrease the position loop gain Ky (P-009,
10} per adjustment. ),

2. Increase the speed loop integration time
constant T, (P-006) by 5 per adjustment;

3. Decrease the speed loop gain K, (P-005) by
10} per adjusiment.

@) Noise and resonance suppression methods.

If the gain cannot be adjusted up due to resonance in the mechanical system, etc., and the

desired responsiveness cannot be obtained, the speed detection filtering time can be increased

appropriately first (P-019 1s adjusted by 10 per adjustment), and if there is no obvious effect, the

torque low-pass filtering time (P-007 is adjusted by 10 per adjustment) can be increased

appropriately in order to suppress the resonance.

4.7 Over-travel protection

The over-travel protection function is a safety function that causes the motor to stop forcibly
when the moving part of the machine exceeds the designed safe moving range and the limit
switch operates. The over-travel protection schematic is shown below:

Llew

The limit switches are recommended to be used with normally closed contacts, which are
closed within the safety range and disconnected for overtravel. Connection to the forward drive
prohibition (CCWL) and reverse drive prohibition (CWL) can also be set to use vs. ignore via the
single digit of parameter P-097. Set to use, the limit signal must be accessed; set to ignore, the
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signal 1s not required. The default value of the parameter is that both CCWL and CWL are
ignored; if use is required, the number of digits of parameter P-097 must be modified. It is stll
permitted to exit the overtravel state by entering a reverse command, even when in overtravel.

P-097 Reverse Drive Positive Rotation Drive

single-digit Lockout (CWL) Lockout (CCWL)
character

0 utilization utilization

1 utilization neglect

2 neglect utilization
3 (default) neglect neglect

4.8 Work Timing

4.8.1 Power On Timing

®  After the main power supply is turned on, about 1.5 seconds delay, servo ready signal (RDY)
ON, at this time can accepl servo enable (SON) signal, detected servo enable is valid, the
power circuit 15 turned on, the motor excitation, in the running state. Detected servo enable is
invalid or there is an alarm, the power circuit is turned off and the motor is in free state.
Control power supply and
main loop power supply outage ;
158 electrify
Give an alarm Give an alarm
(DO:ALM)
<1.5s Alarm free
Servo ready
(DO:RDY) Not ready
=10ms Get ready
Servo enable )
(DI:SON) Disabled
\ <l0ms enable
Energized state of motor NO power (free state) Electricity (motor zero speed lock)
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4.8.2 Servo-ON Alarm Timing

Give an alarm

(DO:ALM) OMN({normal) OFF(alarm)

o | o
1

Energized state of motor  electrify No electricity
|
T i )
Electromagnetic brake ON ! ! OFF{braking)
(DO:ERK) (release) i : | e —

rel e

«—————>'  and P-167 set

! time
Motor speed (r/min) :
I
P-16B . e e : (rimin

4.8.3 Timing of electromagnetic brake operation when the motor is

stationary

Timing of electromagnetic brake operation when the motor speed is lower than parameter
P-165

<10ms
> -
Se(’;ﬁs%"ﬁ?'e OFF | ! ON OFF
I
| |
: T .
Energized state of motor  No electricty | €lectrify | No electricity
IP-169 | P16 :
-h: e | ——,
Electr netic brake AW :
G(IBEEBREQ 8K®  OFF(braking) |, | OM(release) OFF(braking)

]
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4.8.4 Timing of electromagnetic brake operation during motor

operation

Timing of electromagnetic brake operation when the motor speed 1s higher than parameter
P-165:

<|0ms
4 i
>«
&{Eﬁﬁ?h OFfF | | ON OFF
| 1
Energizod s o electiciy electrify No electricity
P-169 i
-h-: o I
Electro ic brake ) J i :
{ﬁggﬁf Fake OFF(braking)! ON(FERD : ! OFF(braking)
I I | I
I | ,
: . To the faster of the
e 7L i P-168speed and P
] | =167 set time
I
|
Motor speed (r/min) i )
Or'min
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4.9 Electromagnetic brake (mechanical holding brake)

An electromagnetic brake (holding brake, power loss brake) is used to lock the vertical or
inclined table connected to the motor to prevent the table from falling when the servo power is
lost. To realize this function, a motor with a brake is required. The brake should only be used to
hold the table, never to decelerate or stop machine movement,

4.9.1 Electromagnetic brake parameters

Parameters related to electromagnetic brakes:

be
param _ Parameter default | unit(of :
name (of a thing) applica
eters range value | measure) ble
Motor standstill speed detecti
Palps | oo et spead Ceection 003000 | 5 | cmin | ALL
point
1 i k lay t1
PL166 E cctmmagncuc.hra c_df: ay time 0 to 30000 300 ™ ALL
when the motor is stationary
P.167 Waiting li.mt.' for Eletlrumaitgl‘wlic 0 to 10000 500 e ALL
brake during motor operation
1l i k i
P-168 E ccimma_gnctlc brake np-;mm:;;, 010 3000 L= Rk ALL
speed during motor operation
Delay time for elect i
1l e e s 01010000 | 300 ms | ALL
brake release

4.9.2 Electromagnetic brake use

The following figure shows the brake wiring diagram. The brake release signal BRK from
the driver is connected to the relay coil, and the relay contacts are connected to the brake power
supply. The brake power supply is provided by the user and has sufficient capacity. It is
recommended to install a surge absorber to suppress the surge voltage caused by the onfoff
operation of the relay. A diode can also be used as a surge absorber, bearing in mind that it will
cause a slight brake delay.

After the motor stops and comes to a standstill (speed less than P-165) servo OFF, at which
time the motor continues to be energized to maintain position, the brake is stabilized for a period
of time (time determined by parameter P-166) from release, and the motor power supply is
withdrawn.

The motor is running (speed greater than P-165) servo OFF, which cuts off the motor current,

the brake continues to be released, and the brake is applied afier a ime delay. This is to decelerate
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the motor from a high-speed rotating state to a low speed, and then make the mechanical brake
action to avoid damage to the brake. The delay time 15 the time required for parameter P-167 or
the motor speed to decelerate to the speed of parameter P-168, taking the smallest value of the
wo,

P-169: Defines the delay time from motor current turn-on to electromagnetic brake release
(DO output terminal BRK ON) when the system changes from an inactive state to an enabled

state
|_|

mMOtor | surge absorber _ relay oy Set as BRK]
X=1,234

| ]
| & §
Brake coil K dietauit DOM is BRK Servo driver
el A
_] T \E__ L[I’I":I ﬁ

12~24Y

Brake power supply

4.10 Absolute encoder operation

4.10.1 Encoder multi-turn position clearing function

This operation 1s used when the current multi-turn position needs to be zeroed to avoid large

32-bit data in the uploaded absolute position. This operation needs to be performed in the
non-enable staie of the driver, and the operation method s as follows:

First set the operation password P-000 to 510, then switch the operation menu to A=Fn and
perform the Fn3 operation as shown below:

& 1
A VA FaldFa 08 Bl@%PnﬁcL@-[ELF:nl

Thes - turn poaition s desned suooesfully,
Pt £ Al TesiEar Lakins et

Power off and restart are required to take effect afler successful operation. (Multi-turn
position can be viewed through the display item:Ld=Abi ] )

Special note: The alarm (Errd0) related to the multi-turn position of the encoder can also be
cleared by the above operation,

4.10.2 Zeroing function for uploading absolute position

This operation 15 used when it 15 necessary to set the current motor position to the
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mechanical zero point. It 1s recommended that this operation be performed mn the non-enable state

of the driver, and the operation method is as follows:

R- ;Ein- Fn@[ R-AD @[u-sPd l@j 0-PoS f@[ donE |

Preas 1 6me Press § tme Preas 1 tima Hold down for 3 seconds:

Sat the current absclute position to 2eno
‘With immediate effec

Special note: The motor's motion direction parameters and feedback position gear ratio
parameters must be determined through commissioning before performing the absolute position
zero setting operation described above. This procedure must be followed, otherwise, the zero
point is not set correctly! Specific instructions are as follows:

The T3D communication absolute driver is described below:

It must be set first according to the actual need P-036 (whether the position instruction
direction 15 reversed or not, the default value is 0, if it is set to | then the position instruction is
reversed), P-024 (set to | to upload the absolute position direction 15 reversed) and P-170/P-171
(to upload the absolute position electronic gear ratio, the default gear ratio is 1:1), save the
parameter and then restart the drive after power off. move the motor position to the desired
mechanical zero position, then execute 0-Pa5 to set the current position as absolute zero.

The above steps must be followed, otherwise the zero point is not set correctly!!!!

4.10.3 Uploading Absolute Position Reversal and Gear Ratio

Arithmetic Functions

This function is used when the original 32-bit absolute position read by the driver needs to be

uploaded to the host computer after processing. including direction reversal, gear ratio

operation or resolution bit scaling.

The pulse command tvpe absolute driver is described below:

P-024 whether the uploaded absolute position is reversed. the default value is 0, set to 1 1o
upload the absolute position direction is reversed;

P- 1M0/P- 17| Upload the electronic gear ratio operation parameter for absolute position
feedback (P-170 is the numerator/P-171 is the denominator), the default gear ratio is 1/1;

The above parameters set the absolute position inversion and gear ratio operation (effective
after power failure and restart), and the drive will internally process the absolute position direction
inversion and gear ratio operation according to the above settings.

Examples are given below:
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Requirements for sending position commands from the host computer: drive the motor one
revolution when the servo receives 10,000 pulses.
Motor encoder type is single-turn 17-bit/multi-turn 16-bit absolute encoder
Then the change in servo feedback position for one revolution of the motor is 131072
If it is required that the change in serve feedback position for one revolution of the motor 18
10000, the following parameters can be set to realize it:
P-10AP- 171 =10000/131072 = (625*16)/(8192*16) = 625/8192

That is, P= 170 issetto 625andP- 171 issetto 8192

Different setting values of parameter P-250 can be used with the display item to view the
absolute position related information, as described below:
P-250 bit( 1s set to 1:
D-ABM displays multi-turn data (-32768~32767) corresponding to the absolute motor
position afier operation
d-Ab5 displays the absolute motor position (32-bit signed number) after arithmetic
operation and subtraction of the zero offset
P-250 bit() 15 set to 0 (default):
D-ABM displays raw motor absolute position corresponding to multi-turn  data
(-32768~32767)
d-AbS displays the raw absolute motor position corresponding to the single-tum data
{17-bit encoder: 0~131071 23-bit encoder: 0~-8388607)

In addition, for 23-bit absolute encoders, the number of resolution bits can be scaled as

described below;
P-184: 23-bit absolute encoder resolution digit setting Default: 23 Range: 17-23

This parameter is used to set the number of encoder bits and 15 only valid for 23-bit encoders.

Used to scale the number of absolute data digits, after setting the number of digits both the
single-turn and upload absolute positions are automatically scaled.

For example, if P-184 is set to 17 (power failure and restart take effect), the range of change
of the single-turn position value will be: 0~131071, and the uploaded absolute position will be

uploaded according to the single-turn 17-bit operation.

68



Chapter 4 Operation

note

fis]



Chapter 5 Parameters

Chapter 5 Parameters

5.1 List of parameters

Applicable column indicates the applicable control mode, P is position control, 5 15 speed
control, T is torque control, All is applicable to position, speed and torque control. The parameter

value "*" indicates that the factory default value may be different.

5.1.1 O-segment parameters

unit (of | be
. Parameter default X
parameters name (of a thing) measur | appli
range value
e) cahle
P-000 operating password 0 1o 9999 315 ALL
P-001 Drive Model Code " ' ALL
P-002 Motor Code * * ALL
P-003 software version . ¥ ALL
P-004 control method Oto8 0 ALL
P-005 15t velocity loop gain I to 3000 50 Hz PS5
S Hiiie l.st velocity loop integration o - ms PS
time constant
Ist filteri u
pigy: | M0 COMRE CTERRE RO g0 25 | 01ms | ALL
constant
P-009 Ist position ring gain 1 1o 1000 40 I/s P
Speed detect filter i
p-org | “Peec celection AT HME | 510500 60 | 01ms | PS
constant
Position loop feed-forward
P-021 ; 010 100 0 % P
cain
Positi 1 feed-forward
R s i 2 10 1000 10 ms | P
filtering time constant
P-025 Speed command source Oto3 0 S
P-026 Torque command source Oto2 0 T
P.028 Pnsitinn_ command  pulse 0 to 32000 0 P
electronic gear 1st molecule H
P-029 Posnmn_ command  pulse 0 to 9999 I p
clectronic gear 1st molecule L
Positi C d Pul
p-030 | ooon CHOMmARG PWEE |5 32767 I p
Electronic Gear Denominator
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it (of | be
Parameter default unif (o
parameters name (of a thing) _ measur | appli
range value
e) cable
P-031 Command pulse electronic gear ! to 32767 | p
2nd molecule
P-032 Command pulse electronic gear ! to 32767 i b
3rd molecule
P.033 Command pulse electronic gear o 32767 ' p
4th molecule
Position command  control
P-034 word  (electronic  gear  ratio 0-11111 ] P
switching)
P.035 Position command pulse input S 5 5
method
P-036 Pf;isiiifm command pulse input 0to | 0 p
direction
p.037 P_usrtmn -:.ummand pulse input P 0 p
signal logic
P-038 Position command pulse signal 01021 5 p

filter coefficients

P.030 Plcrsﬂmn_ Cummandl Direction Ot 15 0 p
Signal Filter Coefficients

Position command exponential

P-040 : - 010 5000 0 ms P
smoothing filter time

P-046 Analog Speed Command Gain I to 3000 300 rimin/V S
Analog Speed Command Zero -30.,000 to

P-047 0 0.1 S
Offset Compensation 30,000 o

P-048 Allmlus Speed  Command o 0 S
Direction

P-049 A_" Wil D 2 to 500 20 0.1ms S
Time Constant
Anal Speed C d

P-050 TR R R 0to2 0 S
Polarity
Analog  Speed Command

P-051 0 to 30000 0 y 5
Deadband 1 ? i
Analog  Speed Command

P-052 -30000~0 0 5
Deadband 2 "

P-033 Analog Torque Command Gain I to 300 30 ECTAY T

P-054 Analog Torque Command Zero -30.,000 to 0 my T
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unit (of be
Parameter default (
parameters name (of a thing) measur | appli
range value
e) cable
Bias Compensation 30,000
Anal T C d
P-055 e e 0to 1 0 T
Direction
Analo Torque Command
pipgs. | TR YA 2 t0 500 20 | 0ms | T
Filter Time Constant
Anal T [ d .
P-057 T et Ve 002 0 r
Polarity
Speed d lerati
gy, | DFeT WIIRMCAEEEERY ) oiestodo 100 ms S
tme
Speed command deceleration
pos1 | P 0 to 30000 100 ms S
time
EMG st ALM
P-063 (cinsEgency Spy 0 to 5000 100 ms | ALL
deceleration time
P-064 Torque Limit Selection Ol 0 ALL
Internal itive  rotation
P-065 A 010 500 250 % | ALL
(CCW) torque limiting
Internal counter-rotating (CW
P-066 Baoss W 500100 2250 % | ALL
torque limitation
External sitive  rolation
P-067 SR 0 to 300 100 % | ALL
(CCW) torque limitation
External reversing (CW) torque
Po68 | o BLCW) o -300 to 0 -100 % | ALL
limitation
P-069 Trial run torque limit 0 to 500 100 % ALL
Positive (CCW) torque
P-070 1 to 300 150 % ALL
overload alarm level
Reverse (CW) torque overload
P-071 tEh 2300 to -1 150 % | ALL
alarm level
Torque overload alarm
P-072 | ) 1 to 32,000 10000 ms ALL
detection time
P-075 Maximum speed limit 0 to 32000 3500 rfmin | ALL
P-076 JOG running speed 0 to 32000 100 r/min 5
P-077 Speed Limit Selection Oto2 0 i
Speed limitation during torque ;
P-078 =B000 to 8000 1000 rfmin T
control
Speed Limin 1
pugyy | CReSY MMNIECEROCIIEIE ] ysiso00 100 | omin | T

torque control

72




Chapter 5 Parameters

Parameter default ettt Ly
parameters name (of a thing) measur | appli
range value
¢} cable
P-080 Position overshoot detection 0 to 32767 600 :}I.I-::I]S P
P-081 First encoder type selection 0-4 4 ALL
P-082 Number of first encoder lines 1-32767 2500 | impulse | ALL
degree
(angles,
P-083 First encoder zero offset angle -360.0 to 360.0 -23.0 | tempera | ALL
ture
ete)
First encoder conirol
P-084 -32768 to 32767 0 ALL
parameters
Positive and negative limit use
P-097 mode [/ forward and reverse (1o 33 i3 ALL
control
P-092 force 0-1 0 ALL
P-099 Motor Series Code 3~6 5 ALL
5.1.2 1-paragraph parameters
unit
param , default {of he.
e name (of a thing) Parameter range walic = applic
=) able
P-100 | Digital Input DI1 Function 2510 25 1 ALL
P-101 | Digital Input DI2 Function -2510 25 2 ALL
P-102 | Dagital Input DI3 Function 251025 3 ALL
P-103 | Dugital Input D14 Function -25to 25 4 ALL
P-104 | Digital Input DIS Funetion -2510 25 20 ALL
P-105 | Digital Input DI6 Function <2510 25 21 ALL
P-108 | Digital output DO1 function -l6to 16 2 ALL
P-109 | Digital output DO2 function -l6to 16 3 ALL
P-110 | Digital output DO3 function =20 to 20 5 ALL
P-111 | Digital output DO4 function -l6to 16 8 ALL
P-120 | Digital input DI forced active | -32768 to 32767 0 ALL
P-121 | Digital input DI forced active 2 -32768 to 32767 0 ALL
P-122 | Digital input DI forced valid 3 -32768 to 32767 0 ALL
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unit he
param . default (of :
name (of a thing) Parameter range e | e applic
able
re)
P-123 | Digital input DI forced active 4 -32768 to 32767 0 ALL
P-124 | Digital input DI forced active 5 -32768 to 32767 0 ALL
P-125 | Digital Input DIx Filtering 1 to 1000 5 ms ALL
PA136 Enable OFF or shutdown mode when dé 0 g
an alarm occurs
P-137 | Internal speed | -8000 to 8000 0 rimin 5
P-138 | Internal speed 2 -8000 to 8000 0 r/min 8
P-139 | Internal speed 3 -8000 to 8000 0 r/min 5
P-140 | Internal speed 4 -8000 to 8000 0 r/min 5
P-141 | Internal speed 5 -8000 to 8000 0 r/min S
P-142 | Internal speed 6 -8000 to 8000 0 r/min S
P-143 | Internal speed 7 -8000 to 8000 0 r/min S
P-144 | Internal speed 8 -B000 to 8000 0 r/min S
P-145 | Internal torquel -300 to 300 0 %o T
P-146 | Internal torque2 =300 to 300 0 % T
P-147 | Internal torque3 =300 to 300 0 % T
P-148 | Internal torqued -300 to 300 0 % T
impul
P-150 | Locate the scope of completion 0to 32767 10 'mz" 1P
P-151 Pc_-silinning Completion Retum 010 32767 5 impuls p
Difference ¢
impul
P-152 | Positioning proximity range 010 32767 s [T p
<
i |
P-153 | Positioning Approach Differential 010 32767 50 "“2" Iop
P-154 | speed of arrival -B000 to 8000 500 rfmin | ALL
P-155 | Arrival velocity returmn difference 0 to 5000 30 rfmin | ALL
P-1536 | Armmival velocity polarity Otol 0 ALL
P-157 | Armival torque =300 to 300 100 % ALL
P-158 | Arnival torque return 0 to 300 5 % ALL
P-159 | Armival torque polarity Otol 0 ALL
P-160 | Zero Speed Detection Point I to 3000 10 rfmin | ALL
P-161 | Zero Speed Detection Return 0 to 1000 5 rfmin | ALL
P-162 | Zero-speed clamping mode Otol 0 8
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unit
param default (of pe
e name (of a thing) Parameter range valiie e applic
able
re)
P-164 | Methods of Emergency Shutdown Otol P
P-165 | Motor standstill speed detection point 0 1o 3000 5 r/min | ALL
El tic brake delay t
B o 0 to 30000 300 ms | ALL
when the motor is stationary
P-167 Waiting u'.me for e]cmmm?gnctic 016 10000 300 i ALL
brake during motor operation
El tic brak ti
8 T e s S 0t0 3000 100 | t/min | ALL
speed during motor operation
Delay time fi ing th
pepgy | o e oL OPARE e 0 to 10000 300 | ms | ALL
electromagnetic brake
Encoder absolut iti load
55 L 1~32767 I ALL
gedar ratio numerator
Encoder Absolute Position Upload
P-171 1-32767 1 ALL
Gear Score
Number of encoder equivalent pulse
P-172 | lines / number of crossover output 0-30000 2500 ALL
lines
P-173 Encoder pulse split output polarity 0o 1 0 ALL
(A/B pulse phase)
P-174 Elncuder pulse division output Z D 0 ALL
signal phase
P-175 E.m:uder. pulse division output 2 0~100 0 ALL
signal width
P-179 | Pulse division output signal selection 01 0
P-181 | 485 communication [D number -1-32 1 ALL
P-182 | 485 Communication Baud Rate 0-3 2 ALL
485 communication data mode
P-183 ) 0-5 1 ALL
selection
P-184 | 23-bit encoder resolution selection 17-23 23 ALL
5.1.3 2-paragraph parameters (partial)
y Parameter unit (of be
parameters name (of a thi default value ;
¢ ng) range measure) | applicable
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P-201 Motor pole pair number I to 50 5 ALL
P-204 Motor rated current 1 to 4000 60 0.1A ALL
P-207 Rated motor speed 1 to 30000 2500 r/fmin | ALL
5.2 List of DI functions
serial seral
num | notation DI Functions numb | notation DI Functions
ber er
0 NULL functionless 14 TRO2 Internal torque selection2
| SON Servo Enable 15 EMG emergency stop
2 ACLR | Alarm Clearance 16 CMODE | Control mode switching
Positive Rotation Dri
3 | cowp | tveROEMONDAVE ! 45 | GAIN | Gain switching
Disable
4 CWL ch_rsg.dnw: 18 GEARI Electronic Gear Selection
prohibition I
Electronic G ti
5 | TCCW | Positive torque limit 19 | GEAR2 | SR SEE o
6 | TCW | Reverse torque limit gh | g | PeeRdeaition
removal
ZCLAMP | Zero-speed clamping 21 INH Pulse Input Inhibit
CZEROD | zero instruction
9 CINV | command inversion 23 CCW R
{startup)
Internal speed selection ; .
10 SP1 i 24 CwW invert the operation
Internal d selecti
1| se 2“ mal speec selection 1 25 | ORN | return to zero
. SP3 Internal speed selection
3
13 TRO!I Inlu:rnlal torque
selection]
5.3 List of DO functions
serial )
: ; serial . -
numb | notation DO Function notation DO Function
number
er
0 OFF It's never worked. 8 BRK Electromagnetic brake
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output control
| ON Always works. 9 RUN Servo in operation
2 RDY | Servo ready. 10 NEAR localization
3 ALM | give a waming 11 TROL In torque limitation
4 ZSP zero speed 12 5PL Speed Limit in progress
5 COIN Positioning 14 PtoS Pngiliﬂ.n.-’specd mode
complete, switching complete
6 ASP | speed s PtoT Pm.mm.nﬁnrq ue mode
switching complete
Speed/t od
7 | ATRQ | Torque Armival i6 ST | SPeecrione moce
switching complete
D03 ZoU Zero return Z signal
20 } output (only DO3
supports this function)
5.4 Parameter details
5.4.1 O-segment parameters
; e unit {of hi:l_
; realm measur | appli
P-000 d 1
operating passwor value o cable
0 to 9999 315 ALL

@  Hierarchical management of parameters ensures that parameters are not modified by mistake.

Some special operations require appropriate passwords.

® P-001 drive code, P-002 motor code, P-099 motor series code, modification needs to set
P-000 to 385 (or 316), otherwise the modification is invalid

realm A :nn;:: hcli

P-001 | Drive Codes value Xk
e) cable
Er ¥ ALL

®  The drive model currently in use. Factory set and cannot be changed by the user.

realm astanit :::sﬁf I:E li

P-002 | Motor Code value s
e) cable

: ' ALL
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®  [A-1A 220V, 0.4kW) LA-2A (220V, 0.75kW) LA-3A (220V, 1.5kW)

®  The motor model code currently used. if it is a serial communication type absolute encoder,
the driver can automatically recognize the motor model, if it 1s a pulse encoder, please set it
according to the actual motor model used.

®  For the meaning of the parameters see the motor adaptation table in section 7.2,

®  This parameter needs to be modified when changing to a different type of motor, please refer
to section 3.7 for details.

it (of
realm S :;a:ur i“:li
P-003 | software version value wp
e) cable
¥ E ALL
® Software version number, which cannot be modified.
realm getaiit ::1;:?: a b‘:ic
P-004 | control method value i
e) able
Oto 8 0 ALL

® Parameter Meaning;
(}: Position control mode; 1: Speed control mode; 2: Torque control mode;
3: Position/velocity mode; 4: Position/torque mode; 5: Velocity/torque mode;
®  When set to 3. 4, or 5, the specific control method is determined by the CMODE of the DI

input:

P-004 CMODE control
[Note] method
3 0 position
control

| speed control
4 0 position
control

1 torque control

5 0 speed control

| torque control

Note: (0 means OFF, | means ON
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P-005

15t velocity loop gain

default unit(of | be .

realm | measur | appli
s e) cable

I to 3000 50 Hz P.S

® The proportional gain of the speed regulator, increasing the value of the parameter, can make
the speed response faster, too large easily cause vibration and noise.

P-006

Ist velocity loop integration time
constant

default unit (of | be .

realm Zaltie measur | appli
¢) cable

1 10 1000 20 ms P.S

® Integration time constant of the speed regulator, reduce the value of the parameter, can

reduce the speed control error, increase the ngidity, too small easily cause vibration and

noise.

®  This parameter should be increased appropriately when the motor load inertia is large,

P-007

15t torque filtering time constant

default unit(of | be .

realm valoe measur | appli
e) cable

1 to 500 25 0.lms | ALL

®  Low-pass filter for torque, which suppresses mechanical vibrations.

®  The larger the value, the better the effect of vibration suppression, too large will cause the

response to become slower and may cause oscillation: the smaller the value, the response

becomes faster, but subject to mechanical conditions.

®  Smaller values can be set when the load nertia is small, and larger values can be set when

the load inertia 1s large.

P-009

15t position ring gain

| | bl
realm l measur | appli
VEIE L ey | cable

I to 1000 40 /s P

®  Proportional gain of the position regulator; increasing the value of the parameter reduces the
position tracking error and improves the response, too much may lead to overshooting or

oscillation.
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P-019

Speed detection filter time constant

default unit(of | be .
realm e measur | appli
= e) cable

5 to 500 60 O.lms | PS

®  The larger the value of the parameter, the smoother the detection, the smaller the value of the
parameter, the faster the detection response, too small may lead to noise generation. too large

may lead to oscillation.

P-021

Position loop feed-forward gain

it (of
default unit (o be .
realm l measur | appli
s e) | cable
0 to 100 0 % P

®  Feedforward reduces the position tracking error during position control, and with a setting of

100, the position tracking error 1s always 0 at any frequency of command pulse.
® Increasing the parameter value improves the position control response, while too large a
value makes the system unstable and prone to oscillation.

P-022

Position loop feed-forward filtering

time constant

default unit{of | be .
realm - measur | appli
= e) cable

210 1000 10 ms P

®  Filtering of the position loop feedforward quantity serves to increase the stability of the

feedforward control.

P-025

Speed command source

default unit (of | be .
realm value | MEESUr appli
e) cable

Oto3 0 S

®  For speed control, set the source of the speed command.

®  Parameter Meaning:

0: Analog speed 1: Internal multi-segment speed < 8 selectable P-137 ~ P-144 >
2: Analog + internal multi-segment speed 3: Pulse speed
The specific meanings are as follows:

(- Analog speed command, input from analog port AS+, GNDA
1: Internal speed command, determined by SP1, SP2, and SP3 of DI input:

DI signal [Note] speed command
5P3 | 5P2 | 5P
0 0 0 | Internal speed |

(parameter P-137)
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0 0 1 | Internal speed 2
(parameter P-138)

0 | 0 | Internal speed 3
(parameter P-139)

1] 1 1 Internal speed 4
(parameter P-140)

| 0 0 | Internal speed 5
(parameter P-141)

1 0 I | Internal speed 4]
(parameter P-142)

| | 0 | Internal speed 7
(parameter P-143)

1 | I | Internal speed 8
(parameter P-144)

Note: (0 means OFF, | means ON.

2: Analog speed command + internal speed command:

DI signal [Note] speed command
SP3 | SP2 | SPI
0 0 0 | Analog Speed Command
0 0 1 | Internal speed 2
{parameter P-138)
] | 0 | Internal speed 3
{parameter P-139)
0 | I | Internal speed 4
{parameter P-140)
1 0 0 | Internal speed 5
(parameter P-141)
1 0 I | Internal speed 6
{parameter P-142)
1 | 0 | Internal speed 7
{parameter P-143)
1 | I | Internal speed 8
(parameter P-144)

Note: 0 means OFF, 1 means ON.

P-026

Torque command source

default unit(of | be .
realm il measur | appli
e) cable

Oto2 0 T
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®  For torque control, set the source of the torque command.

® Parameter Meaming:
(- Analog torque command, input from analog port AS+, GNDA

1: Internal torque command, determined by TRQI and TRQ2 of DI input:

DI signal
[Note]

TRQ2

TRQI

Torque command

0

0

Internal torque 1 (parameter
P-145)

Internal torque 2 (parameter
P-146)

Internal torque 3 (parameter
P-147)

Internal torque 4 (parameter
P-148)

Note: 0 means OFF, 1 means ON.
2: Analog torque command + internal

torgque command;

DI signal Torque command
[Note]
TRQ2 | TRQI
0 0 Analog torque command
0 1 Internal torque 2
(parameter P-146)
1 0 Internal torque 3

(parameter P-147)

Internal torque 4

(parameter P-148)

Note: 00 means OFF, 1 means ON.

deiit unit (of | be
P-028 Position command pulse electronic realm sl || e appli
gear |st molecule H e) cable

0 to 32000 P
" . getat | Y Be
P-029 Position command pulse electronic realm salie | oeasur appli
gear |st molecule L e) cable

0 to 9999 P
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unit(of | be
iti realm gchult measur li
P.030 Position Command Pulse ilkie app
Electronic Gear Denominator e) cable
1 to 32767 1 P
® Used to divide or multiply the input pulse, it can be easily matched to various pulse sources
to achieve the pulse resolution required by the user,
®  The command pulse electronic gear numerator N is set by parameters P-028 and P-029, and
the denominator M is set by parameter P-030.
® Electronic Gear Numerator N = P-028*10000 + P-029 and Electronic Gear
Denominator M = P-030,
® The input pulse command is changed by N/M to get the position command.
it(of | b
o : default et o e_
Position command pulse electronic realm measur | appli
P-031 value
gear 2nd molecule e) cable
1 to 32767 1 P
®  Refer to the description of parameters P-029 and P-030.
unit{of | be
. , default .
P.032 Position command pulse electronic realm i measur | appli
gear 3rd molecule e) cable
1 to 32767 1 P
®  Refer to the description of parameters P-029 and P-030.
it(of | b
y | demmle | PR RE
P-033 Position command pulse electronic realm it measur | appli
gear 4th molecule e) cable
| to 32767 1 P
®  Refer to the description of parameters P-029 and P-030.
it(of | b
realm Sofle L.:a:zr eli
P-034 | Position command control word value e
e) cable
Dw L1l 0 S
®  For position control, set the source of position commands, and the dynamic electronic gear
application mode
® Parameter Meamng:

Single digit: Setting of the dvnamic electronic gear application mode (see description in
section 4.3.2 for details)
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(- Dynamic electronic gear ratio switching disabled, command pulse electronic gear
molecule set by P-028/P-029
1: Dynamic electronic gear ratio switching is permitted and the command pulse
electronic gear numerator 1s determined by GEARI at the DI input
2: Allows the use of dynamic electronic gear ratio switching, and the command pulse
electronic gear molecule is determined by the DI input GEAR 1, GEAR2

unit (of | be
o : default .
P.035 Position command pulse input realm salie measur | appli
method e) cable
Oto2 0 P
®  Sets the command pulse input method and the meaning of the parameter:
{: Pulse + direction
1: Positive/reverse pulse (positive and negative pulse)
2: Orthogonal pulses (A/B pulses)
Pulse Instruction form|  Forward rotation (CCW) Reversal (CW) Parameter P-035
s FULFFLLFLFLFLSL
Pulse + direction i}
SIGN .I—
roLs FLELFLFL
\Forward/reverse pulse( i
SIGN FLFLFLAL
PULS J u 1'_1 L
Orthogonal pulse 5
SIGN i 1 T

Note: The arrow indicates the counting edge and when the parameter 1s set to

P-036=0 and P-037=0.

®  Command Pulse Input Block Diagram

PLULS—

P35

P-037

P35

s

I

P

[ ELER
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®  After parameter modification, it must be saved and re-powered to be valid.

unit(of | be
Positi and pulse input alm | R
e 1

p.036 | & I'FII'I comm pulse inp e app
direction e) cable

Otol 0 P

®  Parameter Meaning:
(: Normal direction 1: Reverse direction
it (of
- . default unit (0 he.
P03 Position command pulse input realm | measur | appli
= vailue

signal logic e) cable

Oto 12 0 P

Ten digits: Set the counting edge of pulse mput signal PULS: P-037 is set to 00 to count the
rising edge of pulse signal, and P-037 is set to 10 to count the falling edge of pulse
signal;

After parameter modification, it must be saved and re-powered to be valid.

P-038

unit{of | be

o : default ;
Position command pulse signal realm e measur | appli
filter coefTicients e) cable
D2l 2 P

The pulse input signal PULS is digitally filtered, the larger the value, the larger the filter time
constant,
By default, the maximum pulse input frequency is 500kHz (kpps). the larger the value the
maximum pulse input frequency will be reduced accordingly.
It is used to filter out the noise on the signal line to avoid counting error. 1f the phenomenon
of inaccurate walking due to inaccurate counting occurs, the value of the parameter can be
increased appropriately:

P-038 set to 7; Maximum pulse input frequency is 100 kHz

P-038 set to 15 Maximum pulse input frequency is 20 kHz

P-038 set to 21: Maximum pulse input frequency is 6 kHz
Adjustments can be made for pulse and direction signal timing overruns or lags.

After parameter modification, it must be saved and re-powered to be valid.

P-039

unit{of | be
=i : : default
Position Command  Direction realm alue measur | appli
. . . valu
Signal Filter Coefficients e) cable
Oto 15 0 P

® The pulse direction signal SIGN s digitally filtered, the larger the value, the larger the filter

time constant.
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®  After parameter modification, it must be saved and re-powered to be valid.
®  Adjustments can be made for pulse and direction signal timing overruns or lags.
®  Afier parameter modification, it must be saved and re-powered to be valid,

default unit (of | be
P-040 Position command  exponential realm e measur | apphi
smoothing filter time e) cable

0 to 5000 0 ms P

® Smooth filtering of command pulses with an exponential form of acceleration and
deceleration. The filter does not lose the input pulse, but there 15 a command delay, and when
set to 0, the filter does not work.

®  This filter is used for:
1. The upper controller has no acceleration or deceleration function;
2. The electronic gearing is relatively large (N/M = 10);
3. Lower frequency of instructions;
4. Stepping jumps and unevenness 1n motor operation.

Pulse command
frequency
uJL ! H ﬂm:
e if i\
¢ ' time”
. o unit (of hi:r
m measure
P-046 | Analog Speed Command Gain value orR
) cable
1 to 3000 300 r/min/V S

®  5Sets the proportionality between the analog speed input voltage and the actual motor running
speed.
®  The analog input range is 0~10V,
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Speed command (r/min) 4
3000
1500 | T
-10 5 2l .
P 5 10"
o Input voltage (V)
- 4 -1500
=3000
unit (of | be
default ( 2
Analog Speed Command Zero realm measur | appli

|
b e) cable
-30,000 to 30,000 0 0. 1mv S

® Yero offset compensation amount for analog speed input. actual speed command is input

P-04
Z Offset Compensation

analog minus this parameter value.
® i is possible to use the analog auto-zero function, this parameter is set automatically, refer to

section 23.6.
Spoad instruction R s
\“."J
’// Curve after compensation
P input voltage
/'J Zero bias
- compensation
itfof | b
realm e :.‘:a:; eu
P-048 | Analog Speed Command Direction value opp
e) cable
Otol 0 5

®  Meaning of parameter: 0: Normal direction 1: Reverse direction of speed command
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default unit(of | be
Analog Speed Command Filter realm measur | appli
P-049 | value
Time Constant e) cable
2 to 500 20 0.1ms 5
® | ow-pass filter for analog speed input
®  The larger the setting, the slower the response speed of the input analog quantity, which is
conducive to reducing high-frequency noise interference; the smaller the setting, the faster
the response speed, but the high-frequency noise interference is large.
realm gemit 2:::- a;;li
P-050 | Analog Speed Command Polarity value &) s
Oto2 0 S

®  Parameter Meamng;
0: Bipolar,
1: Single positive polarity. Input is valid for positive polarity and forced to 0 for negative

polarity.
2: Single negative polarity. Input is valid for negative polarity and forced to 0 for positive
polarnty.
Speed instruction | Speed instruction | Speed instruction|
0 Irp..l'tm:;gu 0 mn:uw 0 mrlv:m
Bipolar Unipasitive polarity Manonegathve electrode
unit (of | be
default .
Analog Speed Command Deadband realm measur | appli
P-051 value
1 e) cable
0 to 30000 0 my S

® The instruction is forced to 0 when the input voltage is between deadband 2 (parameter
P-052) and deadband 1 (parameter P-051).
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Speed instruction t
Dead Zone 2 R
0 peadZonel
Input voltage
it(of | b
default | (o x 2
Analog Speed Command Deadband realm measur | appli
P-052 value
2 e) cable
-30000~0 0 my S
®  Refer to the description of parameter P-051.
it(of | b
- T el ap;li
P-053 | Analog Torque Command Gain value 5 Sable
1 to 300 30 YoV ¥

®  Sets the proportionality between the analog torque input voltage and the actual operating
torque of the motor, and the unit of the setting value is 1%/V of the rated torque;
® The analog input range is 0-10V.

E Y
300
Torgue instruction (%)
150 s
..a-"’ -
st sl
1] -5 il .
Ve 5 T
i g input voltage (V)
SR 4 -150
r.’
=300
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unit(of | be
default .
Analog Torque Command Zero realm measur | appli
P-054 . . value
Bias Compensation e) cable
-30.000 to 30,000 0 mv T

® Yero bias compensation amount for analog torque input, the actual torque command 1s the
input analog minus the value of this parameter.
® [t is possible to use the analog auto zero function, this parameter is set automatically, refer to

section 3.6.2. ¥iis
Torque instruction | ~Mcem »
‘\:v,
/,’ Compensated curve
,“" 1 Input voltage
S e
Zaro bias
- compensation
it(of [ b
Anal T Command realm ek un:e:r Eli
00| |k A value R
Direction e) cable
Oto | 0 T
®  Meaning of parameter: (: Normal direction 1: Torque command direction reversed.
it (of
| demnt | e
Analog Torque Command Filter realm measur | appli
P-056 . value
Time Constant e) cable
2 to 500 20 0.1ms T

® | ow-pass filtering factor for analog torque mput,
® The larger the setting, the slower the response speed of the input analog quantity, which is
conducive to reducing high-frequency noise interference; the smaller the setting, the faster
the response speed, but the high-frequency noise interference is large,

P-057

Analog Torque Command Polarity

defanlt unit(of | be .
realm =G measur | appli
e) cable

Oto2 0 T
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®  Parameter Meaming;

{): Bipolar,

1: Single positive polarity. Input is valid for positive polarity and forced to 0 for negative
polarity.

2: Single negative polarity. Input is valid for negative polarity and forced to 0 for positive
polarity.

syieand Wriacion Speed instruction | Speed instruction]
TjEe——— O inputvoliage O input vltage
Bipolar Unipositive polarity Moncnegative slectrode
it(of | b
. default ‘:ﬂ::r E“
P-060 | Speed command acceleration time i e) :::lc
0 to 30000 100 ms S

®  Set the acceleration ime of the motor from zero speed to 1000/ min,
®  Used only for speed control mode, not valid for position control mode.
®  This parameter should be set to 0 1f it is used in the speed control mode and in closed loop

position control with the upper mechanism,
1000r/min

it(of | b
realm e “nia:; eu
P-061 | Speed command deceleration time value aPP
e) cable
0 o 30000 100 ms 5

®  Set the deceleration time of the motor from 1000r/min to zero speed.

Used only for speed control mode, not valid for position control mode.

®  This parameter should be set to 0f it is used in the speed control mode and in closed loop
position control with the upper mechanism,

91




Chapter 5 Parameters

P-063

unit(of | be

default .

EMG  (emergency stopVALM realm measur | appli
Tomroin value

deceleration time e) cable

0 to 5000 100 ms ALL

® Functions when the EMG (emergency stop) method 15 deceleration stop (P-164 set to 1)

®  Functions when the alarm occurs when the stopping method is deceleration stop (P-136 is set
to 1),

®  Set the deceleration time of the motor from 10006/min to zero speed when EMG (emergency
stop) or alarm occurs, and the deceleration curve is linear,

P-065

default unit (of | be

Internal positive rotation (CCW) realm il measur | appli
torque limiting e) cable
0 to 500 250 % ALL

®  Sets the internal torque limit value in the CCW direction of the motor,

At all times, this restriction is in effect.

®  [f the set value exceeds the maximum allowable overload capacity of the drive, the actual
limit is the maximum overload capacity.

At all times, this restriction is in effect.

unit{of | be
) default ;
P-0G6 Internal  counter-rotating (CW) realm value | S appli
torque limitation e) cable
=500 to 0 -250 Yo ALL
®  Sets the internal torque limit value for the CW direction of the motor.

® i the set value exceeds the maximum overload capacity allowed for the drive, the actual

limit is the maximum overload capacity allowed for the system.

unit{of | be
" . default .
External positive rotation (CCW) realm measur | appli
P-067 L value
torque limitation e) cable
0 to 300 100 Yo ALL
@ Sets the external torque limit value in the CCW direction of the servomotor,
®  This limitation is effective only when TCCW (positive torque limit) is ON for DI input,
®  When the limit is in effect, the actual torque limit 1s the minimum of the drive's maximum

allowable overload capacity, the internal positive torque limit, and the external positive
torque limit,
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unit(of | be
: default .
External reversing (CW) torque realm measur | appli
P-068 | . . . value
limitation e) cable
=300 to 0 =100 Y ALL

®  Set the external torque limit value for the CW direction of the servomotor.
This limitation is effective only when TCW (reverse torque limit) is ON for DI input
®  When the limit 1s in effect, the actual torgue limit 15 the absolute minimum of the drive's

maximum allowable overload capacity, the internal reversing torque limit, and the external
reversing torque limit.

i defautt | "™ {:: heu
P-069 | Trial run torque limit value &) :::le
0 to 500 100 Yo ALL

®  Set the torque limit value in the trial operation mode (speed JOG operation, keypad speed
control, demo mode).

®  Independent of the direction of rotation, forward and reverse rotation are limited.

® Internal and external torque limitations remain in effect

et unit (of | be .

P-070 | T load alarm level e PO il
- orque over arm leve 5 |
1 0 300 150 % | ALL

®  Set the torque overload value, which is a percentage of the rated torque.
®  When the absolute value of motor torque exceeds P-070 for a duration greater than P-072,
the drive alarms Err29 and the motor stops.

unit{of | be

; default ;
Torque overload alarm detection realm measur | appli

P-072 | . value
time e) cable
1 to 32,000 10000 ms ALL

® Refer to the description of parameter P-070.
; Sefot unit (of hel.
: S realm measur | appli
- 1

P-075 | Maximum speed limit value 0) cable
0 to 32000 3500 r/min | ALL

®  Sets the maximum permissible speed limit (absolute) for the servomotor.
®  Independent of the direction of rotation.
®  If the motor runs at more than 120% of the set value. the drive will alarm Errl (overspeed).
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it(of | b
realm cemlt ia:r ap;li
P-076 | JOG running speed value ¢) o
() to 32000 100 r/min 5
®  Sets the running speed of the JOG operation.
it(of | b
realm default un:ai::r Eli
P-077 | Speed Limit Selection vaue | ™7 :‘]’Eje
Oto2 0 T
®  Sets the speed limit mode for torque control, and the speed limit 15 direction-independent.
P-077 clarification account for
0 fundamental limitation Restricted by parameter P-078.
- _ dadiai unit (of | be .
Speed limitation during torque realm measur | appli
P-078 value
control e) cable
-8000 to 8000 1000 r/min T

®  During torque control, the motor operating speed is limited to this parameter.

It prevents over speeding with light loads.
®  When overspeed occurs, negative speed feedback is accessed to reduce the actual torque, and
the motor speed will run at the set value.

debiie | R b
realm valte measur | appli
P-080 | Position overshoot detection e) cable
0.01
0 to 32767 600 P
furns

Set the range of position out-of-position alarm detection.

® [n the position control mode, when the count value of the position deviation counter exceeds
the pulse corresponding to the value of this parameter, the servo driver gives a position
overrun alarm (Err 4),

®  The unit 15 the revolution, multiplied by the encoder resolution per revolution to get the

number of pulses. If a 2500 line encoder is used, the encoder resolution per revolution is

10000, and a parameter value of 600 corresponds to 60000 encoder pulses.
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P-081

First encoder type selection

et unit(of | be .

realm | measur | appli
s e) cable

Oto4 4 ALL

®  Sets the type of motor encoder;
®  Parameter meaning: (0 non-wire-saving photoelectric encoder; 1 wire-saving photoelectric
encoder; 4: serial communication encoder

P-082

Number of first encoder lines

it (of
default unit (o be _
realm 0 measur | appli
Ve e) cable
1~32767 2500 impulse | ALL

® Sets the number of wires in the motor encoder, the default setting 1s 2500 wires optical

encoder;

® [n case of incremental pulse encoder, ppr = number of lines of the motor encoder * 4 per

revolution;

®  This parameter is invalid if the encoder 1s a serial communication absolute value encoder;

P-084

First encoder control parameters

default unit (of | be .

realm measur | appli
value

e) cable

Dto 11111 0 ALL

®  Setting the polarity of the incremental pulse encoder A/B signal: 0: A/B not inverted 1: A/B
inverted
®  This parameter is invalid if the encoder is a serial communication absolute value encoder;

P-097

Positive and negative limit use
mode / forward

control

and reverse

default unit(of | be .

realm value | eSS appli
e) cable

01033 33 ALL

®  The forward drive prohibition (CCWL) and reverse drive prohibition (CWL) in the DI inputs

are used for limit travel protection, and are normally closed switches, so that the motor can
only be operated in that direction when the input is ON, and cannot be operated in that
direction when it is OFF. If limit travel protection is not used, this parameter can be ignored
so that the motor can be operated without accessing the drive prohibition signal
®  The default value is ignore driver disable, if’ you need to use the driver disable function,

please modify this value first.

® Significance of single-digit parameters:

P-097
single-digit
character

Reverse Drive
Lockout (CWL)

Positive Rotation Drive
Lockout (CCWL)
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0 utilization utilization
1 utilization neglect
2 neglect utilization
3 neglect neglect

Use: When the input signal is ON, the motor can run in that direction; when OFF, the
motor cannot run in that direction.
Ignore: The motor can run in that direction, the drive prohibit signal has no effect, the
signal can not be accessed.
® Meaning of 10-digit parameter: Used with analog speed command in speed control
maode.

P-097 Forward signal use | Inversion Signal Usage
ten-digit maode Maode
number (analog speed (analog speed
command) command)
0 utilization utilization
| utilization non-use
2 non-use utilization
3 non-use non-use

Usage: The speed command size is given by 0~10V analog, and the direction is determined
by the forward and reverse input points
Not used: speed command size and direction are given by -10V~10V analog, forward and
reverse input points do not work.

. s | [:: h"li

P-098 | force valye | TS | 2P
e) cable
01 0 ALL

®  meaning of a parameter
{1 The internal enable of the driver is invalid, the enable signal is controlled by the SON of
the DI input;
1: The driver is internally forced to enable.

realm cetmi ":;:::‘:::' 1j"zli

P-099 | Motor Series Code value app
e) cable
3-6 5 ALL

®  Seiting the motor series, the power line UVW phase sequence may be different for different
series of motors, and the encoder AB signal polarity, and encoder mounting offset angle may
also be different,
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Incorrect settings can lead to motor blocking or flying! Therefore, it is important for the user

to ensure that this parameter is correct before using the drive!
For motors equipped with absolute encoders with serial communication, the drive

automatically recognizes the motor famuly.

meaning of a parameter
See Chapter 7 Motor Adaptation Table for specific setting instructions.
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5.4.2 1-paragraph parameters

® Digital input DI1 function planning, parameter absolute value indicates function, symbol
indicates logic, please refer to section 5.5 for function.
®  Symbol indicates input logic, positive number indicates positive logic, negative number

indicates negative logic, ON is valid, OFF is invalid:
positive | open up a path OFF
number conduction ON
negativ | open up a path ON
e conduction OFF
number

®  When multiple input channel function selections are the same, the function result is a logical
or relationship. For example, if both P-100 and P-101 are set to 1 (SON function). SON is
valid when either DI1 or DI2 is ON.

®  Input functions that are not selected by parameters P-100 to P-103, i.e., functions that are not
planned. result in OFF (invalid). There are exceptions, however, and setting parameters
P-120 to P-124 can force an input function ON (valid), regardless of whether the function is
planned or not.

®  Digital input DI2 function planning, refer to the description of parameter P-100.

®  [Digital input DI3 function planning, refer to the description of parameter P-100.
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®  Digital input DI4 function planning, refer to the description of parameter P-100.

®  Digital input DI function planning, refer to the description of parameter P-100.

®  Digital input DI6 function planning, refer to the description of parameter P-100.

®  Digital output DO1 function planning, parameter absolute value indicates function. symbol
indicates logie, for function please refer to section 5.6.

® (s forced OFF and 1 is forced ON.

®  The symbols represent the output logic, with positive numbers indicating positive logic and

i

i
it =t

positive ON conduction

number OFF stopping point
negativ ON stopping point

e OFF conduction
number
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®  For planning of the digital output DO2 function, refer to the description of parameter P-108.

®  For planning of the digital output DO3 function, refer to the description of parameter P-108,

®  For planning of the digital output DO4 function, refer to the description in parameter P-108.

correspond
ing ons
function
®  The function used to force the DI input to be valid. If the corresponding function bit is set to
1, the function is forced ON (valid).
®  Refer to section 5.5 for the meaning of the DI symbaol.
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®  Parameter Meaning:

Abit in this
0 unplanned OFF

planned Determined by input

signal

I Not  planned or ON

planned

Note: Planned is a function that has been selected by parameters P-100 to P-105. Unplanned is a
function that has not been selected by parameters P-100 to P-105.

®  The corresponding function is represented by 5 i digits:

correspond | ZCLAMP | SPD3 | SPD2 | SPD1 | CMODE

ing
function

®  Refer to the description of parameter P-120 for other references.

® The corresponding ﬁmcxiu:_s__is__rcprescntedb}rﬁal dits _ _ _
[digially | theten | the | the | thetens | the |
101




correspond
ing

function

TRQ1

CINV

CZERO

CCW

®  Refer to the description of parameter P-120 for other references.

. The corresponding ﬁ.lneuen is represented by 5 dee:mal drgrts

digitally

the ten

Jinthe

al | decimal

'them'

pﬁm (or
U,ulm}
(inthe

decimal

dmmql

correspond
ing
funection

GEARI

cw

@ Refer to the description of parameter P-120 for other references.

I The corresponding ﬁ.metmn 15 represented b}' 5 deezmal dtgus

digitally

Dec2

correspond

GAIN

CWL

CCWL

CLE

INH
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ing
function
®  Refer to the description of parameter P-120 for other references.

Digital filtering time constant for DI input.
®  The smaller the value of the parameter, the faster the signal response; the larger the value of
the parameter, the slower the signal response. but the stronger the ability to filter out noise.

be
ol | o | NI

@  This parameter is used to set the way of stopping when the drive is enabled OFF or when an
alarm occurs.

®  The meaning of the parameter is:
{): The driver cuts off the motor current directly and the motor stops freelv.
1: The driver maintains the first enable state, controls the motor to decelerate and stop with
the deceleration time defined in P-063, and then turns off the enable to cut off the motor

current.

® Internal speed 1. refer to the description of parameter P-025.

®  Internal speed 2. refer to the description of parameter P-025.
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Internal speed 3, refer to the description of parameter P-025.

Internal speed 4, refer to the description of parameter P-025.

Internal speed 5, refer to the description of parameter P-025.

Internal speed 6, refer to the description of parameter P-025.

Internal speed 7. refer to the description of parameter P-025.

Internal speed 8, refer to the description of parameter P-025.

Internal torque 1, refer to the description of parameter P-026.
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®  Internal torque 2, refer to the description of parameter P-026.

®  [nternal torque 3, refer to the description of parameter P-026.

®  Internal torque 4, refer to the description of parameter P-(26.

"’ %Eg

| oo | 10

Sets the range of positioning completion pulses under position control.

®  When the number of remaining pulses in the position deviation counter is less than or equal
to the setting value of this parameter, COIN (positioning completion) of the digital output
DO 15 ON, otherwise OFF.

@  The comparator has a return differential function. set by parameter P-151.

it of
measur
€)
0032767 | 5 |mpuse| P

P-151

®  Refer to the description of parameter P-150.

“unit (of | be

o
S

Lok mity range

01032767 | 500 |impulse | P
®  Sets the range of positioning proximity pulses under position control,
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®  When the number of remaining pulses in the position deviation counter 13 less than or equal

to the setting value of this parameter, NEAR (near positioning) of the digital output DO is

ON, otherwise OFF,

The comparator has a return differential function, set by parameter P-153.

® It is vused when the positioning is about to be completed, the host computer receives the
NEAR signal to prepare for the next step. Generally the parameter value is greater than

P-150.
it (of

default unit (o he.

P-153 | Positioning Approach Differential Yoaku valge || eEAr | appli

& APP e) cable

0 to 32767 50 | impulse | P

®  Refer to the description of parameter P-152.
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it(of | b
realm Sl ilazr ap;li
P-154 | speed of arrival value & cable
-8000 to 8000 500 r/min | ALL

®  'When the motor speed exceeds this parameter, the ASP (speed armival) of the digital output
DO is ON, otherwise OFF.

®  The comparator has a return differential function, set by parameter P-155.

®  With polarity setting function, controlled by parameter P-156:

0 =0 velocity regardless of
direction
| >() Only forward speed is
detected
=() Detects only
reversal speed

e default | unit(of be
P-155 | Amival velocity return difference o value | measure) | applicable
0 to 5000 30 r/min ALL
®  Refer to the description of parameter P-154.
realm grtult L:;t::: a:;li
P-156 | Arrival velocity polarity ug e) il
Otol 0 ALL
®  Refer to the description of parameter P-154.
it(of | b
realm i ias[:r ap]:li
P-157 | Arrival 1
ival torque value ¢) iable
-300 to 300 100 Yo ALL

®  When the motor torque exceeds this parameter, ATRQ (torque reached) 1s ON for the digital
output DO, otherwise OFF.

® The comparator has a return difference function, set by parameter P-158.
@  With polarity setting function, controlled by parameter P-159;
P-159 | P-157 comparator
0 =0 Torque regardless of
direction
I ={) Positive torque
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detection only

<0

Reverse torque

detection only

it(of | b
default UniFLo £ :
P-158 | Arrival torque return e value | oo appli
e) cable
0 to 300 5 %o ALL
®  Refer to the description of parameter P-157.
it (of
realm ko unféaiﬂr a:::Ii
P-159 | Arrival t lari 1
rrival torque polanty value e) cable
Otwl 0 ALL
® Refer to the description of parameter P-157.
itiof | b
default Uik = ;
: ; realm measur | appli
P-160 | Zero Speed Detection Point value
e) cable
0 to 3000 10 r/min | ALL
® When the motor speed is lower than this parameter, ZSP (zero speed) of the digital output
DO is ON, otherwise OFF,
®  The comparator has a return differential function, set by parameter P-161,
it(of | b
realm default un:;ai:r -
P-161 | Zero Speed Detection Return value er
e) cable
0 to 1000 5 rfmin | ALL
®  Refer to the description of parameter P-160.
realm Jotmlt i:;’: heli
P-162 | Zero-speed clamping mode value &) ::E]e
Otol 0 S

®  The zero-speed clamping function turns on when the following conditions are met:

Condition 1: Speed control mode
Condition 2: ZCLAMP (Zero Speed Clamp) ON in DI

Condition 3: Speed command below parameter P-160

® [fany of the above conditions are not satisfied, normal speed control is executed.

®  The meaning of this parameter i1s when the zero-speed clamping function is on:
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{): The motor position 15 fixed at the moment the function 1s turned on. At this time. the
position control 15 internally accessed. and even if rotation occurs due to an external force,

it will return to the zero fixed point.

1: Speed command is forced to zero speed when function is on. Internally it is still speed

controlled and may rotate due to external forces.

RS

£ 3% Y Y A
P-160

ZCLAMP ‘I

WAIEE OFF [

EL 4] 1%

sREeMNe | S N _____
P- 160
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. default i;::: a::;li
P-164 | Methods of Emergency Shutdown value &) bl
Oto 1 0 P

This parameter is used to set the method of stopping when EMG (Emergency Stop) is ON in
the drive DI,

The meaning of the parameter is:

{}: The driver cuts off the motor current directly and the motor stops freely;

1: The drnive remains enabled and controls the motor to decelerate and stop with the

acceleration and deceleration time defined in P-063.

unit(of | be
) . default .
Motor standstill speed detection realm measur | appli
P-165 : value
point e) cable
0 to 1000 5 r/fmin | ALL

®  Motor standstill detection, the motor speed is lower than the parameter value to consider the

motor standstill.

L'sed only for electromagnetic brake timing judgment.

unit(of | be
. . default .
P-166 Electromagnetic brake delay time realm e measur | appli
when the motor 15 stationary e) cable
0 to 30000 300 ms ALL

Defines the delay time from electromagnetic brake braking (DO output terminal BRK OFF)
to motor current culofT during motor standstill when the system changes from an enabled
state to an unenabled state or when an alarm occurs.

This parameter is to enable the brake to brake reliably before cutting off the current,
avoiding small displacements of the motor or dropping of the workpiece. The parameter

should not be less than the delay time of the mechanical brake.

See section 4.8.3 for the corresponding timing.

unit (of | be
Lt . default ’
P-167 Waiting time for electromagnetic realm g measur | appli
brake during motor operation e) cable
0 to 10000 300 ms ALL

®  Defines the delay time from motor current cutofl to electromagnetic brake braking (DO

10




Chapter 5 Parameters

output terminal BRK OFF) during motor operation when the system changes from an

enabled state to an unenabled state or when an alarm occurs.

® This parameter is to decelerate the motor from a high speed rotating state to a low
speed before allowing the brake to brake to avoid damaging the brake,
®  The actual action time is the time required to decelerate the motor to the value of P-167 or
P-168, whichever is the smallest.
® See section 4.8.4 for the corresponding timing.
_ _ defanit unit (of | be ‘
P-168 Electromagnetic brake operating realm ol measur | appli
speed during motor operation e) cable
0 to 3000 100 r/min | ALL
® Refer to the description of parameter P-167.
_ _ degaly | K| 2
P-169 Delay time for opening the realm [ appli
electromagnetic brake e) cable
0 to 5000 300 r/min | ALL
® When the driver changes from the disable state to the enable state, it defines the delay time
between the motor current turning on and the electromagnetic brake releasing (DO output
terminal BRK ON).
®
defanlt unit{of | be .
170 Encoder absolute position upload realm Zaloe measur | appli
gear ratio numerator e) cable
| to 32767 1 ALL
| | ekl
Pt Encoder Absolute Position Upload realm salbe measur | appli
Gear Score ¢) cable
| to 32767 1 ALL
® (Used for uploading the feedback absolute position of serial communication encoder to the
host computer afier gear ratio operation: the driver reads the single-turn and multi-turn data
of the encoder, completes the splicing of the absolute position to get the original multi-turn
absolute position, and then obtains the multi-turn_absolute position that needs to be
uploaded after the electronic gear ratio operation of the above two parameters, and the host
computer reads the feedback absolute position in the way of communication).
®  The numerator N of the electronic gear ratio for the feedback position is set by parameter
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P-170 and the denominator M by parameter P-171.

® Uploaded multi-turn  absolute  position  when  using  absolute  encoders

I . P-170
= Jii 5 & [ 4o 0 i 8
UG 2 [ Aond i 1 = EET
it(of | b

default L e.

S Encoder Equivalent Pulse Lines realm valye | MEASUr appli

/Number of crossover output lines e) cable

0 to 30000 2500 ALL

® meaning of a parameter
When an absolute encoder is selected, set this parameter to determine the number of lines of

output pulses from the driver and the number of turns per position pulse command received.
® The default value 15 2500, which means that for each revolution of the motor shaft, 2500 x 4 =

10000 pulses are output, 1.e.. when the gear ratio of the position command is 1/1, the host
computer controller sends out 10000 pulses to the servo drive, corresponding to |

revolution of the motor.

P-173

Encoder pulse split output polarity
(A/B pulse phase)

gl |Rtatad .

realm il measur | appli
e) cable

Oto | 0 ALL

® This parameter adjusts the phase relationship between the B and A phase signals: (): normal

phase 1: phase inversion

unit (of | be
default .
e E_nmder pulse division output Z realm value | EESUr appli
signal phase e) cable
Oto 1 0 ALL

® This parameter adjusts the phase of the Z phase signal: 0: normal phase 1: phase inversion
it(of | b
Encoder pulse divisi z realm B u;ai:r eli
i

pli7s ‘nm El"].'ll.l se division outpu i app
signal width e) cable
0 to 100 0 ALL

® This parameter can adjust the width of Z signal: 0: default width (4 pulses) 1~100: the number

of pulses for width expansion, for example, set to 5, it means that 5 pulses are expanded on the

basis of the default width, and the total pulse width of Z signal is 9 pulses.

P-179

Pulse division output signal
selection

realm

default
value

unit (of
measur

¢)

be

appli
cable
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unit(of | be
Ise divisi i realm defaul measur li
pLI40 Pulse | ivision output signal Zilun app
selection e) | cable
Otol 0 ALL
® This parameter is used to select the type of pulse division output signal:
0: Encoder feedback pulse signal 1: Position command synchronization pulse signal
unit (of be
realm detilt mea:ur applica
P-181 | 485 communication ID number value o pl?le
-11032 1 ALL

® When using RS-485 communication, the upper controller is the host and the servo drive is the
slave. The communication address of the servo drive needs to be set to a different
communication station number by this parameter. The setting range of the station number
address 1s from -1 to 32, and a setting value of -1 means that the communication function is
closed, and a setting value greater than 0 means that the communication function is open.

Before using the communication function, this parameter must be set to the required station

number, this station number represents the absolute address of this drive in the communication

network, a group of servo drives can only be set to one station number, and if the station

number is set repeatedly, it will lead to the inability of normal communication.

P-182

485 Communication Baud Rate

armity, | AR | e
realm alus measur | applica
€) ble
Oto3 2 ALL

® Seclect the baud rate of RS-485 communication through this parameter, different values

correspond to different baud rates, the selected communication baud rate should be the same as
the communication baud rate of the upper controller, the specific set values are as follows:
®  Parameter Meaning

0: Baud rate 15 4800bps 1: Baud rate is 9600bps

2: Baud rate of 19200bps 3: Baud rate of 38400bps

4: Baud rate of 57600bps 5: Baud rate of 115200bps
MODBUS communication data unit (of be

: default :
P-183 mode selection realm e measur | applica

{Only RTU data format 1s e) ble
supported for the time being) Otos 1 ALL

® Select the data mode of RS-485 communication through this parameter, and the selected data
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mode should be consistent with the communication protocol of the upper controller, and the

meaning of the specific parameter value is as follows:

0. Data bit - 8 bits Checksum bit - none Stop bit - | bit

1

E N FY R ]

L¥.1

: Data bits-8 bits Checksum bits-even check (Even) Stop bats-1 bt

: Data bits-8 bits Checksum-odd (Odd) Stop bits-1 bt

: Data bits - 8 bits Checksum - none Stop bits - 2 bits
: Data bits-8 bits Checksum bits-even check (Even) Stop bits-2 bits

: Data bits-8 bits Checksum-odd (Odd) Stop bits-2 bits

P-184

23-bit encoder resolution selection

it (of
datiiip: | SR be
realm = measur | applica
e e) ble
17-23 23 ALL

® This parameter allows you to set the resolution that 15 actually used for the 23-bit encoder, ¢.g.
if it 15 set to 17 it is used as a 17-bit encoder. If the encoder is 17 bit, the P-184 parameter is
invalid.
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5.5 DI Functions in Detail

Special note: DII-DI4 are programmable input ports, whose functions are configured by parameters
P-100~P-103; DOI-DO4 are programmable output ports, whose functions are configured by
parameters P-108~P-111; for details of parameter configurations, please refer o Section 5.4.2 of
Chapter 5, and the specific functions are described below:

serial
numb notation | functionality functional explanation
er
0 NULL functionless | The inpul state has no efTect on the system,
5 OFF: The servo dniver is not enabled and the motor does not pass
ervo
1 SON current,
Enable
ON : The servo driver is enabled and the motor 15 energraed.
Al When there 15 an alarm, the nput nsing edge (OFF (o ON moment)
m
2 ACLR clears the alarm if that alarm allows clearing. Note that only some
Clearance
alarms are allowed 1o be cleared,
OFF: Forward (CCW) rotation 15 disabled,
ON : Allows positive (CCW) rotation.
Used for mechanical limit travel protection, function controlled by
parameter P-097. Note that the default value of P-097 is to ignore this
function, if you need to use this function, you need to modify P-097.
P-097 clarification
Positive incle-d
single-digi
Rotation
3 CCWL t character
Drive z : T
. 0 To use the positive rotation drive inhibit
Disable
2 function, the normally closed contact of the
travel switch must be connected.
I lgnore the positive rotation drive prohibat
3 (default) | function, the motor can run in the positive
direction, this signal has no effect, no need to
ACCess.
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notation

functionality

functional explanation

CWL

Reverse
drive

prohibition

OFF: Prohibits reverse (CW) rotation,
ON : Allows reverse (CW) rotation.

Used for mechanical limit travel protection, function controlled by
parameter P-097. Note that the default value of P-097 is to ignore this
function, 1f you need to use this function, you need to modify P-097

P-097 clarification
single-dig
it
character

0 To use the reverse drive prohibition function,

| the normally closed contacts of the travel
switch must be connected.

2 lgnore the reverse drive prohibit function, the

3 (default) | motor can run in the opposite direction, this
signal has no effect, no need o access,

TCCW

Positive

torque limit

OFF: CCW direction torque is not limited by the P-067 parameter,
ON : CCW direction torque is limited by the P-067 parameter.
MNote that the CCW directional torque is also limited by parameter
P-063, regardless of whether TCCW is active or inaclive

TCW

Reverse

torgue limit

OFF: CW direction torque is not limited by the P-068 parameter,

ON : CW direction torgue is limited by parameter P-068.

MNote that the CW directional torgue 15 also hmited by parameter P-066,
regardless of whether TCW is active or inactive

ZCLAMP

Zero-speed
clamping

The zero-speed clamping function tums on when the following
conditions are met:
Condition 1 Speed control mode,
Condition 2: ZCLAMP ON;
Condition 3: The speed command is below parameter P-160.

When any of the above conditions are not satisfied, normal speed
control is executed. Refer to parameter P-162 for specific application

deseription.

CZERD

o

instruction

speed or torque command under speed or torgque control, respectively:
OFF: Normal command;

ON : Zero command,
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serial
numb notation functionality functional explanation
er
speed or torque command under speed or lorque control, respectively:
command
9 CINV ) ) OFF: Normal command:
INVErsion
ON : The instruction 15 reversed.
For speed control and speed limitation, the combination of 5P1, 5P2
Ryl and SP3 selects internal speeds | to §:
10 5Pl
§ speed DI signal [Note] speed command
selection | srs | sp2 Pl
0 ) 0 Internal speed 1
Internal (parameter P-137)
8] sP2 speed 0 ] 1 Internal speed 2
selection 2 {parameter P-138)
0 1 0 Internal speed i
{parameter P-139)
0 1 1| Internal speed 4
(parameter P-140)
1 0 0 Internal speed 5
- 14
ssiniad (parameter P-141)
12 SP3 i 1 0 1 Internal speed [
Galesiaia (parameter P-142)
1 1 ¥ Internal speed 7
(parameter P-143)
1 1 1 Internal speed 8
(parameter P-144)
Note: 0 means OFF, 1 means ON.
' | For torgque contrel and torque limiting, the combination of TRO1 and
nlerna
TRO2 selects imternal torque 1-4:
13 TR torque :
i DI signal Torque command
selection
[Note]
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serial
numb | notation | functionality functional explanation
er
TRO2 | TRQI
{1 0 Internal lorque 1
( parameter P-145)
gl 0 1 Internal Lorgue 2
14 TRQ2 torque GRARL Ay )
R 1 0 Internal tongue 3
(parameter P-147)
1 | Internal Longue 4
{ parameter P-148)
Mote: 0 means OFF, | means ON.
s - emergency | OFF: Allows the servo drive to operate;
stop ON: The motor 15 stopped in the manner set in parameter P-164.
When parameter P-004 is set to 3, 4 or 3, the control mode can be
switched:
P04 | CMODE control
method
Control 3 0 placement
16 CMODE mode 1 tempo
switching 4 0 placement
1 lorque
5 0 tempo
1 torque
Note: 0 means OFF, | means ON.
When parameter P-176 = 2, the gain combination is switched via
17 | GAN Gan | GAIN.
switching | OFF: Ist gain;
ON: 2nd gain.
Electrome
18 GEARI Gear
— Parameter P-034 is used to configure the dynamic electronic gear
= S— application mode, as specified in section 4.2.3,
19 GEAR2 Gear
Options 2
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serial
numb | notation | functionality functional explanation
er
Poit Clears the position deviation counter, the clearing mode is selected by
ihon
o parameter P-163, and position deviation clearing occurs:
20 CLE deviation
P-163 = 0: CLE ON level;
removal
P-163=1: CLE upper edge (OFF to ON instant).
51 —_— Pulse Input | OFF: The position command pulse 15 allowed to pass;
Inhibit ON @ The position command pulse 15 disabled.
i When the P-097 ten-digit setting value is not 3, this signal is used as
inve
the forward rotation allow function.
23 cCw operation
OFF: Positive rotation prohibited;
(startup) s o
OMN: Positive rotation is allowed.
P-097 This signal 15 used as a reverse allow function when the set
invert the value of the ten digits 1s not 3.
24 cwW ’ .t
operation OFF: Reversal is disabled;
ON: Reversal 15 allowed.
When P-127 isset to | and P-128 s setto 2, itisused asa
retum 1o returm-1o-2¢ro INEeer source.
25 ORN o ,
zero (math.) | OFF: Zero return switch is invalid;

ON: Zero return switch is active,
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5.6 DO Functions in Detail

serial
numb | notation functionality functional explanation
er
It's never
0 OFF Foree the output OFF.
worked
1 ON Always works. | Forces the output ON,
OFF: The servo main power is not closed or there is an alarm,
2 SRDY Servo ready.
ON : Servo main power 15 normal, no alarm.
: - OFF: There is an alarm;
3 ALM give a warning
ON : No alarm
OFF: Motor speed higher than parameter P-160 (regardless of
4 ZSP zero speed direction},
ON : Motor speed below parameter P-160 (regardless of direction).
— For position control
: Posiioning ) o
3 COIN ; OFF: Position deviation greater than parameter P-150;
complete. ;
ON : Position deviation is less than parameter P-150,
OFF: The motor speed 1s lower than parameter P-154,
ON : Motor speed 15 higher than meter P-154.
6 ASP speed Ao oeter Ven Bxdmee)
With polanty setting function, refer to parameter P-154 for
description.
OFF: Motor torque is lower than parameter P-157,
ON: The motor torgue is higher than meter P-157.
7 ATROQ Torque Arrival ; ; . ghe i
With polanity setting function, refer to parameter P-157 for
description,
8 e electromagnetic | OFF: Electromagnetic brake braking;
brake ON : The electromagnetic brake is released.
g — Servo in OFF: The servo molor 15 not energized Tor operation;
operation ON : The servo motor is in power-on operation,
For position control
10 NEAR localization OFF: Position deviation greater than parameter P-152;
ON - Position deviation 15 less than parameter P-152.
OFF: Motor torque has not reached the limit value;
In torque o
1 TROL T ON : Motor torque reaches the limit value
limitation
The torque limiting method is set with parameter P-064.
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seral
numb | notation functionality functional explanation
er
For torque control
o e Speed limitin | OFF: The motor speed has not reached the limit value;
progress ON : Motor speed reaches the limit value.
The speed himit method 15 set via parameter P-077.
Zero retun £
signal output OFF: Z signal outputs high level,
20 e {only DO3 ON © Z signal outputs low level
v supports this
function}
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Chapter 6 Troubleshooting and Diagnostics

6.1 List of alarms

Special Note: The following alarms can be turned off by setting the function parameters, only Err

3 is turmned off by default, if users need to turn on the "power main circuit undervoltage alarm”,

they need to change the parameter P-116 from the default value of 8 to 0 and save the parameter.

Alarm| ; Alar
Alarm Name Alarm contents and handling methods
Code m
Clea
ranc
e
Err- | noalarm proper functioning
Err 1 | speeding Motor speed exceeds limit value. check] may
P-075 setting/check for correct motor wiring
If an internal braking resistor is used,
Err2 check that terminals P and D are reliably | clog
; connected together; if an external resistor
Power main circuit overvoltage| | i .
is used, check that a resistor is connected
between P and C. ged

The main circuit power supply voltage i

Err 3 L B - may
Power main circuit lower than the specified value (check theg -~
undervoltage display item D-v: DC bus voltage, the normal

value 15 around 300V)

Err4 | Position overshoot (followingl The value of the position deviation counter] may
error too large) exceeds the number of revolutions set in

parameter P-080 (unit: 0.01 revolutions).

Err 5 | Position commands are too Error in sending commands from the host may
frequent computer or wrong resolution setting

B 6 Wrong connection or poor contact of motor | may
motor stalling power cable, wrong motor code setting,

overloading

Bir7 | et Disable Exoeption CC.WL.. CWL u.:lrw:: .tl'.aw:l limit switch signal o

active (i.e. himit position reached)

Errl1 : Failure of the IPM inverter module in the clog
IPM module failure o =

power main circuit ged
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Errl2 | overcurrent Excessive servo drive transient current may
Errl3 | overloaded Motor average load current is too high may
; Braking short time instantaneous load 15 too
il g sty large/check that terminals P and C arg Y
reliably connected/braking resistor is not
damaged.
Err20 | EEPROM error Error during EEPROM read/write, power clog
failure during parameter saving ged
Err21 | Logic chip error Processor peripheral logic circuit failure clog
ged
Err23 | AD conversion reference AD Sampling Circunt Voltage References are | clog
voltage error not standardized ged
Err24 | AD conversion channel AD sample amplification conditioning circuit| clog
asymmetry or large zero drift | abnormality ged
Err25 | Motor code error Motor code adaptation error inside the drive | clog
ged
Motor load exceeds user-set value P-070 and may
Err29 | User torque overload alarm :
duration P-072
Err35 | Absolute encoder multi-turn Yy . B encodar Buitey 25 propeaty clog
connected/mot damaged, restart the drive and i
e reset the mechanical zero point
Err38 | Absolute encoder zero error The motor has not been subjected to an| clog
encoder zero calibration operation ged
=Wv (R —. Loose or di.smnlfttted encoder cable, o
electromagnetic  interference, encoder
R . . | damage, encoder baud rate deviation is too
communication disconnection| ged
large, ete.
If the alarm occurs when the drive is first
Errdl) | Absolute encoder battery loss Sedinr Ihe mere ERCMICE DINT ha! e clog

the alarm is a normal
phenomenon, follow the instructions in|
section 5.2 to clear the alarm and reset the

mechanical zero point: if it occurs after

removed,

period of time, it means that the batterie
have been disconnected or the voltage i
low, so it is mecessary to replace the
batteries, and it is necessary to reset the
mechanical zero point.

ged
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Loose or disconnected encoder cable]
electromagnetic interference, check cable,
restart drive

Errd1 | Absolute encoder count error

. Non-standard motor, encoder zero point 18 clo
Errd2 | Motor matching error i .pu &
wrong, need to use the driver to write motor| ged

parameters and zero calibration operation

Errd3 | Absolute encoder zero error lllegal removal of a single turn position clog
ged

Errd44 | Low battery voltage Warning | Afier replacing the battery, press and hold the
Enter key with Fn 0 for 3 seconds, Errd4 is

lifted
Errd5 | Absolute encoder temperaturel Motor temperature too high, need to reduce clog
too high load ged

6.2 Alarm Clearing Method

@© Err40/Err41/Err35 Clearing method

Special Note: Errd0/Err35 indicates that the absolute encoder battery has been de-energized
or the motor encoder cable has been disconnected. In the alarm state, the encoder multi-turn
position will be lost (cleared to zero), and the absolute position of the mechanical coordinates will
be incorrect. When the Errd() alarm occurs, make sure to perform all of the following checks and
aperations:

#  Check whether the battery voltage is sufficient (battery voltage is normally stabilized at

3.6V). if the voltage is low, please replace the battery:,
#  Check that the encoder cable is reliably connected;

= Nerify . | v h

#  Clear the alarms and reset the mechanical zero point for each axis,

» Thefi i e i 40) is norm
| leari i : performed,

To clear Errd0/Errd1/Err35, proceed as follows:

Method 1: Set the operation password P-000 to 510, then switch the operation
menu to A-Fn and execute the Fn O operation (as shown in the following figure, press
and hold the Enter key for 3 seconds), and after the alarm is cleared successfully,
reset the mechanical zero point,

Method 2: After eliminating the cause of the alarm, set P-008 to 2, save the
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parameter, and then power off and restart, the alarm will be lifted. if the alarm is still
not lifted, just power off and restart again, and then reset the mechanical zero point.

Note: Both of the above methods can be used to achieve clearing of the encoder multi-turn
alarm. If Errd0) cannot be cleared, check the battery power supply to see if it 15 normal or perform
an alarm clear and restart the drive power supply more than twice.

@) Other alarm clearing methods

When a fault alarm occurs in the servo drive, afier eliminating the cause of the fault, the

alarm can be cleared through the drive operation panel without power supply, as follows:

FFEF B R aor 1)

o ) waogds Al e msoesitly

Mote: Some hardware failure alarms cannot be cleared, contact customer service for details,

6.3 Absolute encoder battery replacement method
Recommended lithium battery specification: ER36V (battery voltage normally stabilized at
36V)
Battery Replacement Procedure.
1. Replace the battery when the servo driver power supply is ON and the POW lamp 1s on but
not enabled (RUN lamp 1s off).
2, after replacing the battery, power off and restart the servo drive power, if there is no

abnormal alarm, indicating that the battery replacement is successful.

Special Note: If the battery connection is removed or the encoder cable is removed from the

servomotor while the servo drive power supply is OFF, the multi-turn data in the absolute encoder

will be lost and the mechanical zero point must be reset.

6.4 Common problems and countermeasures
(1) No display at power-on No display at power-on
a, Use a multimeter to test whether the power input is normal;
b. Exclude whether the cable connection inside the drive is loose;
¢. Restart the servo drive with multiple power failures;
d. After the above causes are eliminated, it can be determined that the drive is damaged.
(2) Err35/Err38/Err39/Err40/Errd3" fault alarm appears.

Note: The optical encoder at the end of the servo motor 15 typically a fragile and vulnerable
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component and requires special attention to protect |

a. The above alarms indicate a problem waith the encoder or encoder connection cable;,

b, Errd0) indicates that the encoder external power supply battery voltage 1s low and needs to

be replaced:;

¢. Check whether the shield 1s well grounded at both ends and whether the plug has water or

impurities;

d. Whether the connection cable is too long for the encoder power supply 3V caused by

attenuation;

e. Confirm whether it 1s an interference problem, whether there are strong magnetic and

electric lines next to it, and if so, isolate them as far as possible.
(3) Noise or vibration during servo motor operation (high frequency)

a. Adjust the filter coefficients P-007 and P-019 appropriately by an amount of 10 per

adjustment;

b. If the effect of adjusting the filter coefficient 15 not obvious, 1t 1s necessary to reduce the
proportional gain of the speed ring and the proportional gain of the position ring, 1.e.,
adjusting P-005 and P-009, each time the adjustment amount 1s 10;

c. If there 1s no significant improvement in any of the above measures, check whether there
is any interference in the encoder connecting line, and check whether the shield is well
grounded at both ends.

(1) Jitter (low frequency) in servo motor operation

a, Determine whether the load and inertia carried by the serve motor are within the
permissible range of the motor. If the load and inertia exceed the motor's rated multiples
by too much (load torque greater than 3 times, inertia greater than 5 times), please re-select
a larger specification of the motor;

b. Adjust the speed ring proportional gain P-003 appropriately by 10 per adjustment;

c. If the effect of adjusting P-005 is not obvious, the filter coefficient P-007/P-019 can be

adjusted appropriately, and the amount of each adjustment is 10,
d. If the effect of adjusting the filter coefficients is not obvious, the position loop gain P-009
can be adjusied appropnately, and the amount of each adjustment 1s 10;
¢. If there 1s no significant improvement in any of the above measures, check the encoder
connection line and the command connection line for interference and check that the
shield i1s well grounded at both ends.
©) + The driver displays Err2/Errll
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Determine whether the drive alarms on power-up or during frequent acceleration and
deceleration of large inertia;

a. If the power on the alarm can be identified as a drive hardware circuit failure;

b. If the alarm is caused by frequent acceleration and deceleration of large inertia, first check
the monitoring menu d- { and d-P {, and observe whether the instantaneous value and
maximum value of the current are beyvond the permissible range of the driver and the
motor, and if they are beyond the range, reduce the acceleration of inertia accordingly
(Speed Mode: increase the acceleration time P-060 and the deceleration time P-061;
Position Maode: increase the acceleration and deceleration time of the upper controller), so
as to make the current control within the permissible range of the driver and the motor,
and check whether the fault disappears. drive and motor within the allowable range, check
whether the fault disappears

(6 The driver displays "Err5/Errl12" when the servo motor is started.

a. The appearance of "Err3" indicates that the upper computer sends pulse command
frequency is too fast, beyond the response ability of the servo motor, it is recommended to
adjust the upper computer acceleration and deceleration time, or appropriately adjust the
position command smoothing time P-040, each time to adjust the amount of 10,

b. If the above measures are ineflective or the upper computer cannot be modified, please set

P-116 to 32 to block "Err3" alarm (power failure and restart are required to take effect);

c. If "Err12" overcurrent alarm appears in the drive when starting, it means that the load is
too large when the motor starts, please check whether the drive selection is too small or
whether the drive is damaged.

{7) The "Err-4" message appears on the driver during servo motor operation.

a. If low-speed operation is normal, but "Err4" appears in high-speed operation, please first
check whether the maximum speed limit of P-075 is low, and then adjust the position
ring gain of P-009 appropriately (the amount of adjustment is 5 each time), or adjust
the position overrun detection range of P-080 appropriately;

b. If "Err4" appears as soon as the motor is running no matter what speed 1s given as long
as the position command s given, please make sure whether the motor 1s blocked or
damaged, and whether the strong electric circuit of the driver 15 damaged;

c. If "Errd" appears when accelerating faster during operation, please confirm whether the

driver and motor selection is too small;

127



Chapter 6 Troubleshooting and Diagnostics

d. If "Errd" appears occasionally during operation, please check whether there 15 any
interference between the encoder connection line and the command connection line,
and whether the shield is well grounded at both ends.

(&) The drive is running normally, and the upper computer shows "excessive position
following error".

a. Determine the detection threshold of the upper computer position tracking error overrun,
set the drive position overrun detection range P-080 to a value less than the threshold,
and observe whether "Errd" appears in the drive during operation;

b. If "Err4" appears in the drive. it means that it 1s the response problem of the drive and
the motor, please make sure the integrity of the drive and the motor first, and then
adjust the position loop and speed loop gain P-009/P-005;

¢. If the above measures do not have a significant effect, consider selecting a larger

specification drive and motor,

6.5 Alarm causes and handling

Err 1 (overspeed)

rationale probe deal with
Motor wiring U, V, W phase | Check U, V, W wiring Correctly connect the U, V, and W wires
SEQUENCE ermor to correspond with the U, V, and W
markings on the drive plugs.
Motor speed overshoot Check the running status and | Adjust servo gain to minimize overshoot;
view the parameters increase  acceleration and  deceleration

times for speed control

Encoder winng error Check encoder wiring Correct Wiring

Err 2 (Main circuit overvoltage)

rationale probe deal with
Input AC power too high Check power supply voltage Bringing the voltage in line with product
specifications
regenerative brake failure Regenerative braking resistor, | protect and maintain

brake pipe for failure or wiring

disconnection

Excessive regenerative braking | View Brake Load Ratio Reduced start/stop frequency
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energy

Increase in acceleration and deceleration
time

Reducing the torque limit value

Reduced load inertia

Replacement of higher power drives and
molors

Replacement of larger braking resisior

Err 3 (Main circuit undervoltage)

rationale

probe

deal with

Input AC power oo low

Check power supply voltage

Bringing the voltage in line with product
specifications

Err 4 (position overrun)

rationale

probe

deal with

Motor wiring U, V, W phase

SCuence ermor

Check U, ¥V, W wiring

Correctly connect the motor U, V, W
wiring to correspond with the U, ¥V, W
labeling of the drive plug

Encoder zero change Checking the encoder zero | Reinstall and zero the encoder
point

Encoder wiring error Check encoder wiring Correct Wiring

Motor jammed Check  the motor  and | protect and maintain

mechanical connections

Command pulse frequency too

high

Check input frequency, pulse
division frequency parameters

Reduced input frequency

Adjustment of pulse division frequency

parameters
Position loop gain too small Check Parameters P-009, P-013 | Increase Position Ring Gain
The overshoot detection range | Check parameter P-080 Increase the value of parameter P-080
15 too small
Insufficient torgue View Torgue Increase the torgue limit value

Increase position command smoothing
filter time

load reduction

Replacement of higher power drives and

motors

Err 5 (positional command overclocking)

rationale

probe

deal with

Command pulse frequency too

Check that the input frequency

Reduced input frequency

129




Chapter 6 Troubleshooting and Diagnostics

high and electromic  gear ratio | Correct setting of P-029, P-030
settings are correct

Too short an interval between | The host computer adds a delay | Modify the upper computer iming

motor enable and command | of at least 500ms  between

pulse issuance giving an enable and sending a
pulse (waiting for the motor to
be fully excited).
Mo  acceleration/deceleration | Whether the acceleration and | Increase the acceleration and deceleration
processing  or oo short | deceleration  times  of  the | umes for commands sent from the host
acceleration/deceleration  time | position commands sent by the | computer
in the upper computer | host computer are  set | Adjust the position command smoothing
command. reasonably. filter coefficient P-040 appropriately.
Err 6 (Motor blocked)
rationale probe deal with
Motor jammed Check  the motor  and | examine and fix (a motor)

mechanical connections

Motor wiring U, V, W phase

Sequence ermor

Check U, V, W wiring

Correctly connect the motor U, ¥V, W
wiring to correspond with the U, ¥V, W
labeling of the drive plug

Encoder wiring error

Check encoder wiring

Correct Wiring

Motor overloading

Cheek F ERE load current
d-+ 5 koo LAFGE

load reduction
Inerease torque limit P-065, P-063
Replacement of higher power drives

Err 7 (Driver disablement exception)

rationale

probe

deal with

CCWL and CWL drive inhibit
inpiets are invalid when servo s

enabled.

Check CCWL, CWL wiring

Correct input of CCWL, CWL signals
If CCWL and CWL signals are not used,
parameter P-097 can be set to block the

Err 9 (Encoder AB signal failure)

rationale probe deal with
Encoder wining error Check encoder wiring Correct Wiring
Bad encoder cable and | Check cables and connectors Replacement of cables and connectors
connector
Motor model not set correctly Check the motor model Reset the motor model

Damaged encoder

Checking the encoder

Replacement of encoder
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Errll (power module failure)

rationale probe deal with
Short cireut between motor | Check U, V. W wiring Correct connection of U, V and W wining
wirnng U, V. W
Damage to motor winding | Check the motor Replacement of motor
insulation
Drive damage Check the drive No problem with the motor, power on
agan or alarm, may be the dnve is
damaged, replace the drive
poor grounding Check the ground wire Proper Grounding
suffer imerference Checking for sources of | Increase line filters away from sources of
interlerence interference
Errl2 (overcurrent)
rationale probe deal with
Short circuit between motor | Check U, V. W wiring Correct connection of LI, V and W wiring
wiring U, V, W
Damage to motor winding | Check the motor Replacement of motor
insulation
Drive damage Check the drive No problem with the motor, power on
again or alarm, may be the drive is
damaged, replace the drive
Errl3 (overload)
rationale probe deal with

Continuous operaiion over rated
load

View Load Rauo

Reduce the load or switch to a higher

power drive

System instability Check motor  operation  for | Reduced system gain
oscillation
Accelerating and  decelerating | Check  for  smooth  motor | Increase the acceleration and deceleration

too fast

operation

time

Encoder zero change

Checking the encoder zero

point

Remnstall and zero the encoder

Errl4 (braking peak power overload)

rationale

probe

deal with

Input AC power supply is high

Check power supply voliage

Bringing the voltage in line with product
specifications
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regenerative brake failure Regenerative braking resistor, | protect and maintain
brake pipe for faillure or wiring
disconnection
Excessive regenerative braking | View Brake Load Ratio Reduced start/stop [requency

energy Increase in acceleration and deceleration
time
Replacement of higher power drives and
maotors
Replacement of larger braking resistor
Encoder [ssues Wrong number of lines and | Replacement of encoder
poles,
Encoder £ signal error
Damaged encoder
Err20 (EEPROM error)
rationale probe deal with
EEPROM chip damage Re-power upand check | Failure does not disappear, replace the
drive
Err2l (Logic circuit error)
rationale probe deal with
Control circuit failure Re-power up and check | Failure does not disappear, replace the
drive

Errl3 (AD conversion reference voltage error)

rationale probe deal with
Current  Sensor  and  Connector | Look at the main circuit | Replacement of drives
Problems for  loose  flexible
connections
AD converler and analog amplifier | Check  the  control | Replacement of drives
circuit problems circuit

Err24 (AD conversion channel asymmetry or zero drift value is too large)

rationale probe deal with
AD converter and analog amplifier | Check  the  control | Replacement of drives
circuit problems cireuit
Err2? (user torque overload alarm)
| rationale | probe deal with
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Unexpectedly large loads occur

Checking the load

Adjustment of the load

Parameters P-070, P-071 and P-072 are | Checking parameters Adjustment parameters
not set properly.
Err30 (Loss of encoder Z signal)
rationale probe deal with
Encoder Issues View Encoder Z Signal | Replacement of encoder
Encoder cable and connector issues Check  cables  and | Replacement of cables and connectors
conneclors
Drive Interface Circuit Failure Check  the  control | Replacement of drives
circuit
Err3] (Encoder Z signal detection abnormality)
rationale probe deal with
Encoder Issues View Encoder Z Signal | Replacement of encoder
Interference in the encoder cable Check  cables  and | Replacement of cables and connectors
conneclors
Drive Interface Circuit Failure Check  the  control | Replacement of drives
circuit
Err32 (illegal encoding of encoder UVW signal)
rationale probe deal with
Encoder Issues Check  encoder  UVW | Replacement of encoder
signal
Incorrect encoder wiring, broken wires | Check encoder wiring Correct wiring, including shielded wires

Err33 (wire-saving encoder signal error)

rationale probe deal with

Encoder Issues Checking the encoder signal Replacement of encoder

Motor model not set correctly Check the motor model and | Reset the motor model
make sure the motor s

equipped with a wire-saving

encoder,
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Chapter 7 Specifications and Adapted
Motors

7.1 Drive specifications and mounting dimensions

® Model naming rules

C3 O-LZOA—RABll\T

With or without fan:
N:without fan None/F:with fan
With or without built-in resistance:
N:without bulit-in resistance
B:with bulit-in resistance

Drive series:
C30-Economical absolute value

SETVO dri‘ve | _ — Custom manufacturers:
(Single circuit board servo drive: A ‘Universal
Serial communication encoder) B-E:-Manufacturer code
Voltage level: —— Communication type:
[.-220V G - No communication
R — Isolate 485 Communications

IPM Module capacity: - L Encoder type:

10-10A A-Absolute encoder

15-15A (Serial communication encoder)

20-20A | 7-bits/23-bits, single-turn/multi-turn, photoelectric/

magnetic encoder all can be adapted

® Drive Mounting Dimension Drawing

C30-L15A/C30-L20A have the same mounting dimensions as shown below:

= OCrew hole
—

I 158.8mn
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C30-L30A installation dimensions are shown below:

S1mm

#

® Model specification and function introduction

Table 7.1 Driver Model Specifications and Functions

model
L 1.2
number 5 0 L30
importat!
on matn Single phase 220VAC -15%+10% 50/60Hz
power power
supply |
classifier| temp |Work: °CO~°C40 Storage: °C-40~°C50
ﬁ)r hMIdlty . : 0 - : 0 "
SCOres in | Javel Operating: 40% to 80% (no condensation) Storage: 93% or less (no condensation)
archery | o
etc 2“;_2;"“;“ 86kPa~ 106 kPa
boundary
protection class P20

control mode

Position, speed, torque, position/speed, speed/torque, position/torque

digital input

4 programmable input terminals (opto-isolated)

digital output

4 programmable output terminals (opto-1solated)

impuls A, B, Z differential outputs
e Signal Type |Z signal open collector output
freque RS485 communication to read the position of the feedback encoder
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ncy Encoder feedback pulse signal output / Position command synchronization pulse
sharin signal output
2
signal
export
n
‘ Input . . . .
céfsfif fre;?;ncy C30: Differential input: <500kHz (kpps); Single-ended input; <200kHz (kpps)
h if| Instruct:
OROTE HREEEEOR 1 030: Pulse + Symbol; Forward/Reverse Pulse; Quadrature Pulse
IC Mode
peapee: | Electrosic I to 32767/1 to 32767
install |Gear Ratios
velocit analog
y command |0~10VDC, input impedance 10k(
degree | importation
angles |directive pl . |
P S — p e Parameter setting P-060/P-061
| decelerations |
temper S ¢
ature | o000 Analog, internal speed command
instructions
etc) |
classifi analog
er for | command |0~+10V, mput impedance 10k¢2
repeate| importation
d Torque Limit [Parameter setting P-065/P-066
actions
carpent f
F: Source 9 Analog, internal torque command
CI'S  |instructions
square

monitoring function

Speed, current position, position deviation, motor torque, motor current, command pulse

frequency, etc.

protec

Over-speed, over-voltage, over-current, over-load, abnormal braking, abnormal encoder,

disting
uished

suftix

formin
g noun
from
adjecti
ve,
corresp
onding
-ness

or -1ty

tive function -
over-position, over-frequency command, etc.
speed
frequency >1.6kHz
responsive |
:j;?;gy <£0.03% (load 0~100%); <£0.02% (power supply -15% ~ +10%)
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absolute magnetic coding)

Table 7.2 Adaptation list of S-pole motor with C30 driver

(Motor series code P-099: )

Motor model | Adaptor Servo motor rated rated rated | overloa
code (P-002) | Drive model (220V) power | amps | Torque | ded
automatic Model (output (A) (Nm) | factor
recognition Specificatio )
n (kW)
(AC 220V)
0 LIS 40AST-A1C00330 0.1 11 | 03 3
I L15 60AST-A1C00630 0.2 1.1 0.64 3
L15 60AST-A1C01330 0.4 2.8 1.27 2.8
? L15 60AST-A1C01930 0.6 3.6 1.9 2
3 LIS S8OAST-A1C01330 0.4 2.8 1.27 2.9
4 L.20 SO0AST-A1C02430 0.75 4.5 2:39 2.5
L20 SO0AST-A1C03230 1.0 4.8 L W, 2.5
s L20 S8OAST-A1C03220 0.67 5.6 3.2 .
L20 SO0AST-A1C04025 1.0 4.5 3.8 2.5
6 L20/L30 | 110AST-A1C04220 0.88 4.5 4.2 2.2/3
7 L20/L30 110AST-A1C05420 1.1 3.0 5.4 2/2.7
8 L30 1 10AST-A1C06420 1.3 6.5 6.4 2.9
9 L.30 110AST-A1C07520 1.6 8.0 1.5 2
10 L30 110AST-A1C04230 1.3 6.5 4.2 2.5
11 L30 1 1T0AST-A1C05430 1.7 8.2 5.4 2
12 L.30 110AST-A1C06425 1.7 0.5 6.4 1.7
L30 110AST-A1C06430 2.0 9.9 6.4 1.7
13 L30 130AST-A1C05415 0.85 6.5 5.4 2.5
14 L30 130AST-A1C06415 1.0 8.0 6.4 2
15 L30 130AST-A1C07515 ].2 9.0 1.9 1.7
16 L30 130AST-A1C08415 [.3 9.5 8.4 1.7
17 L30 130AST-A1C09615 1.5 10.0 9.6 1.3
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80AST-A1C02430

Rated speed:
Two digit x100r/min
30 indicates 3000 R /min

Rated torque:
Three digit x0.01Nm

Base Model number:40/60/80/... (24 stands for 24Nm

Encoder type:

ﬁ;ﬁ;ﬂﬁmﬂommr A1C-17 bit single-turn absolute value magnetic knitting
AC-17 bit multi-turn absolute value magnetic braids
C-2500 wire incremental magnetic braid
M-2500 wire incremental optical knitting
AlM- 23-bit single-turn absolute optical knitting
AM-23 bit muititurn absolute optical knitting
B1M-17 bit single-turn absolute optical braided
BM-17 bit multi-turn absolute optical knitting
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note
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