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The following signs are used to indicate safety precaution in this instruction manual.

Please fully observe the precautions as important contents included in the descriptions.

Safety

Description Sign i ipti
Level p g Sign description
Indicates a potentially Danger, Injury hazard
hazardous situation which, if ’
DANGE | . .
incorrectly  operated,  will
R . .
result in death or serious Electrical shock
injury to personnel. hazard
Indicates a potentially
hazardous situation which, if A Caution
incorrectly  operated, may
result in minor or moderate
CAUTIO | injury to personnel and Fire hazard
N damage to equipment.
Furthermore, items marked
with [CAUTION] may have Hot surfaces. Burn
important consequences & iniury hazard
depending on the situation. e
® Prohibition
PROHIB | Indicates actions that must not
ITION be done. )
Disassembly
prohibited
MANDA Indlf:ates actions that must be
carried out (mandatory Mandatory
TORY .
actions).
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aDANGER D
\-/

Do not use in flammable and explosive environment.

Injuries or danger may occur.

Do not perform wiring, maintenance, and inspection with power distributed. Make
sure to start performing any tasks 5 minutes or more after power shutdown.

@ Electrical shock may occur.

Make sure to ground servo driver protective grounding terminal “@” to the

machine or control cabinet. Make sure to ground servo motor grounding terminal to

29

servo driver protective grounding terminal “

@ Electrical shock may occur.

Never touch inside of servo driver.

D
N

Electrical shock may occur.

Transportation, installation, wiring, operation and maintenance inspection must be
implemented by the corresponding professionals.

@ Electrical shock may occur.
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Do not damage or press the cable with heavy objects or hang heavy objects on the
cable.

<’> Electrical shock may occur.

Perform wiring in accordance with wiring diagram and the instruction manual.

Electrical shock may occur.

@

Never approach or touch terminals and connectors while it is energized.

Electrical shock may occur.

@

Never remove terminals and connectors while it is energized.

Injuries may occur.

<

Never remove terminals and connectors while it is energized.

Electrical shock may occur.

©

Only qualified personnel who have knowledge on related standards of safety system
when utilizing safe-torque-off function after thoroughly understanding descriptions
in this instruction manual.

Injuries and failures may occur.

&
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mCAUTION _A

Check whether it is upside downBefore unpacking.

Injuries may occur.

<

Verify no discrepancies between the product you received and the product you
ordered. Installing incorrect product can result in personal injuries orproduct
damages.

Personal injuries or product damage may occur.

<

Make sure to read the instruction manual and observe the instructions before
installation, operation, maintenance, and inspection.

Electrical shock and injuries may occur.

2

Do not use faulty, damaged, and burnt-out servo driver and servo motor.

Injuries may occur.

<

Please be aware that temperatures on servo driver, servo motor, and peripheral
equipment may become high.

Burn injuries may occur.

=

Do not use servo driver and servo motor beyond the scope of the specification.

Failure, personal injuries and product damage may occur.

<
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Please use the paired servo driver and servo motor.

Failures may occur.

Fire may occur.

4 <

Do not perform measurement of insulation resistance and dielectric strength voltage.

Product damage may occur.

>

Make sure to connect the wiring properly.

Injuries may occur.

>

Do not put heavy things on, or stamp on the system.

Product damage may occur.

>

Make sure to install as the specified installation direction.

Product damage may occur.

Fire may occur.

> B

Do not apply high impacts.

Failures may occur.

<
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Never use in a place where it may be exposed to flammable gaseous, or by
combustible material.

A Fire may occur.

Do not apply static electrical charge and high voltage to cable for servo motor
encoder.

Failures may occur.

<

Perform wiring in accordance with electrical installation technical standards and
internal wiring standards.

Failures may occur.

<

Do not block or let any foreign materials get into air inlet/outlet.

Failures may occur.

2

Maintain the specified distances for installation of servo driver.

Fire may occur.

P>

Please pay attention during installation to avoid falling and roll over situation. Use
eyebolt if it is equipped for the servo motor.

Injuries may occur.

Fire may occur.

od <
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No protection functions are supplied with servo motor. Please install the protective
devices such as the over current protective device, earth leakage circuit breaker, over
temperature thermostat, and emergency stop equipment for protection.

Product damage may occur.

Fire may occur.

<d 2

Do not touch cooling fan, regenerative resistor, or servo motor that is electrified or
just after power off, since the temperatures on them may become high.

Burn injuries may occur.

=

Stop operation immediately when any abnormality occurred.

Injuries may occur.

Fire may occur.

o 2

Make proper tuning gain when servo motor running becomes unstable.

Injuries may occur.

<

In test run, please separate the servo motor from mechanical systems, and then install
the motor on mechanical systems after confirming the action.

Injuries may occur.

>

Holding brake is not a stop device to secure mechanical safety. Install a stop device
to ensure safety in mechanical side.
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A Personal injuries may occur.

When alarm is activated, eliminate the cause, secure the safety and reset the alarm
before re-starting operation.

Injuries may occur.

<

Confirm that input power voltage is within the specification of supply voltage.

Failures may occur.

>

Do not approach equipment after restoration from instantaneous interruption of

service, as sudden re-start can occur.
(Design of the machine should ensure the restart safety of the motors.)

Injuries may occur.

B>

Pay attention to the temperature rise of the servo driver when performing
maintenance and spot check.

Burn injuries may occur.

>

As for the servo driver equipped with dynamic brake, do not externally and
continuously rotate servo motor during servo-ON (to be closed).Because the dynamic
brake will generate heat and this will cause dangers.

Fire and burn injuries may occur.

Burn injuries may occur.

g
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Expected life of electrolytic capacitor inside the servo driver is 5 years at average
annual temperature of 40°C. It is recommended to replaceit with new electrolytic
capacitor before the expiration of the service life. Please contact us for related issues.

A Failures may occur.

Please contact us for repair. Do not disassemble it without permission.

Failures may occur.

<

Please be careful in carrying so as to prevent product from falling and dropping.

Personal injuries may occur.

>

Do not hold cables or output shaft of servo motor to move the motor.

Failures and injuries may occur.

B

Dispose driver and motor properly as general industrial wastes.

Failures and personal injuries may occur.

>

® sPROHIBITION

Do not store the system in the area where it may be exposed to rain and water drops,
or toxic gasses or liquids exist.

Failures may occur.

&

-10-
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Brake built in servo motor is for holding, so do not use it for braking. Using the brake
for braking will damage the brake.

Failures may occur.

&

Do not perform overhaul by yourself.

Failures and personal injuries may occur.

&

Do not remove product label (nameplate).

%,

-11-
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sMANDATORY @

Store the device within the specified temperature and humidity at “-20°C to +65°C,
90% RH or less” and away from direct sunlight.

Failures may occur.

For long-term storage of servo driver (over 3 years), please contact us. Long-term
storage will reduce capacity of electrolytic capacitor, and this can result in failures.

Failures may occur.

Place emergency stop circuit so that operation can be stopped and power supply can
be shut down instantaneously. Place a safeguard circuit outside servo driver so as to
shut off main circuit power supply when alarm is activated.

Going out of control, personalinjuries, burnout, fire, and secondary
damages may occur.

Please operate within the specified range of temperature and humidity
Servo driver

Temperature: 0°C to 60°C

Humidity: below 90%RH (No condensation)

Servo motor

Temperature: 0°C to 40°C

Humidity: below 90%RH (No condensation)

Burnout and failures may occur.

-12-
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Load the products following the instructions indicated on outer package.

Personal injuries may occur.

Use eyebolt of servo motor for carrying servo motor only. Do not use it for carrying
equipment.

Injuries may occur.

-13-
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1 Product Validation

1.1 Specifications identification
Content of nameplate

Model No: QXMHO2NA-B — Model No
Phase Input Output
Phase 1/3 Phase 3 Phase
Freauenc
y_l— Frequency 50/60Hz 1200Hz
Voltage——| | Voltage 200-300V 0-326 V
FL Current 24A 2A

FL Current—'_

e ek Pk

Customer Support: 400-168-2718

sevarnio |1 1NINANANIN

Hazardous voltage Do NOT touching
the terminals or open the shell

Make sure the charge lamp is off
before touching the terminals

Equipment may be damage if
mistaken connection is made

Risk of burn. Do NOT touch the
heatsink when power is ON

Connecte the Protective
Earth (PE}fo avoid electric shock

— Customer Support

—Serial No

e

Model Description

QX M - H 0
I_ T T
| Product Series |
_______ J
! Serovo Type |

| M:Rotary Servomotor :
[

T

| Function Version |

| p: Universal |

H : Senior |

| ContCL
102:2A
loa:
:05:
106:
110:
115:

! Encode type
| A: 24bitABS Type encoder & I
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1.2 Product description
1.2.1 Product panel description

LED

CN2:
RS232(For setup software)
RS485

CNA:

Main Circuit power

Control power

Regenerative resistor connector

CN3:RS485(To next Sevro)

CNI: General input/output

CNB:Sevro motor connector

EN1:Main Encoder

PE
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1.3 Servo driver specifications

Item Specifications
Control method IGBT PWM control sine-wave current
Basi - -
ase Main |Conventional |, )4y (1 or 307)

specifications| power(line |POWEr driver
voltage)  |High power driver | AC380V (3®)

Command control

mode External pulse or internal command
G | Positi External
eneral osition command  pulse PD. CWACCW. AB
specifications|  control  |type ’ ’

Electronic gear 1/(65536)<Electronic gear
ratio ratio<256

6-digit display tube, 4 functional operatin
Digital keypad and operation & pay P ¢

keys
RS485 communication Modbuscommunication protocol
/0 8Input 10, output 8
RS232communication RS232 serial port direct communication

Mechanical system resonance suppression

Function Vibration suppression - — -
table Motion end vibration suppression
Gain switching 5-level gain switch can be performed
Positioning judgment 0~5000Pulse
Positive/reverse limit Achieved through hardware and software
Regeneration treatment External regenerative braking resistor

. . Overcurrent, overvoltage, regenerative
Protective function

failure, encoder error and other alarms
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2 Preparation

2.1 Driver dimensions

Dimensional drawing of type A (1KW (inclusive) and below)

Unit: mm

2-1
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Dimensional drawings of type B (1.SKW~3KW)

Unit: mm
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2.2 Installation environment of driver

Before installing the QX series servo driver, please be sure to confirm the
installation environment and observe the following precautions:

Precautions

. Do not stand on, or put heavy items on the servo driver.
. Do not drop the device or subject it to excessive shock.

. The device should be installed on non-flammable surfaces only.

. Do not obstruct the air intake and exhaust vents.The installation direction
should be observed strictly.

. Make sure no screws or other conductive or flammable materials are left
inside the servo driver.

. Any damage occurred on appearance or abnormal running for driver can be

fixed by contacting our company immediately.

Installation environment

elf installed in a cabinet
The temperature inside the cabinet can exceed the external temperature. In this
installation environment, please consider the cabinet size, layout of cooling
device and cabinet, and make sure the temperature around the servo driver is
below 60°C. For longevity and reliability purposes it is recommended to keep the
temperature below 40°C.

o If there is a vibration source nearby
Protect the servo driver from vibration by installing it on a base with a shock
absorber.

olf there is a heat generator nearby

If the ambient temperature may increase due to convection or radiation, make
sure the ambient temperature near the servo driver is below 60°C.

oIf corrosive gas is present
Never use the device where it may be exposed to corrosive gas since long-term
use in such surrounding may cause contact failure.

oIf explosive or combustible gas is present
Never use the device where it may be exposed to explosive or combustible gas
because the device involves relays and contacts, regenerative resistors and other
parts.

oIf dust or oil mist is present

2-3
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The device cannot be used where dust or oil mist is present,because dust or oil
mist accumulates on the device, which can cause insulation deterioration or
leakage between the conductive parts, and damage the servo driver.

olf a large interference is present
If interference enters the input signals or the power circuit, it can cause a
malfunction for servo driver. If so, please take appropriate interference
prevention measures.

2-4
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2.3 Driver installation

Front-mounting

Rear-mounting
M4 screw Fittings for mounting ﬁ
M4 screw

-

M4 screw

M4 screw

.:-
G Ventilation

2.4 Installation conditions in control cabinet

eLeave at least 50 mm space at the upper and down side of servo driver to ensure
unobstructed airflow from the inside of the radiator and the servo driver. If heat gets trapped
around the servo driver, use a cooling fan to ensure good ventilation.

o Make sure the temperature around the servo driver does not exceed 60 C. For longevity
and reliability purposes it is recommended to keep the temperature below 40 C.

eLeave at least 10 mm space on both sides of the servo driver to ensure unobstructed
airflow from the heat sinks on the side and from the inside of the servo driver.

o If the servo driver is installed on its side, make sure that the ambient temperature does
notexceed 50 €, and mount the back panel to a metal plate.

o The recommended thickness of model A iron plate is at least 2mm, and the recommend
thickness of model B is at least Smm.

o If the cooling fan is mounted at the side of model A, it is recommended to install as shown
below.
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—

2.5 Motor installation
Followings shall be noticed for the installation location and method of the installation of motor.

o The motor is intended for use indoors, so it shall be installed indoors.

o Please do not use it in applications where the oil seal lip has been exposing in oil or there
are a lot of water droplets, oil droplets and cutting fluid. The oil seal can only protect against a
small amount of splashing droplets.

« Ambient temperature: 0~40°C

o Storage temperature: -20 ~ 65 ° C

o Ambient humidity: 20~90%

o A well ventilated place with no corrosive gases or explosive gases.

o A place with no dust and debris.

o A place that is easy for inspection and cleaning.
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Installation Method

o It can be installed horizontally with the shaft end facing upwards or downwards.

o When the output shaft is provided with a reducer filled with lubricants such as lubricating
oil or oil, or when a mechanism using liquid is used, try to install it horizontally or with the shaft
facing down.

o Even if the motor with the oil seal on the output shaft is installed upwards, if the oil seal
lip is often exposed in oil, the oil may seep into the motor due to the friction and breathing of the
oil seal, which may cause motor failure. In this case, it is recommended to install an oil seal on
the load side as well.

o Please consult us for similar applications.

o The connector of the motor and the cable interface should be installed by facing down as
much as possible.

o When being installed vertically, the cable bend can be arranged to prevent oil, water, etc.

from entering the motor.

in

o The motor unit is protected in accordance with the IEC standard (IEC34-5). However,

Water and Dust Prevention

since this standard is a short-term performance specification, it is necessary to take measures to
prevent leakage in actual use. Damage to the skin (coating) of the connector would degrade the
water resistance of the motor. Special care is required when using it.

o Although the waterproofing grade of the motor is rated IPX7, if it is often placed in wet
conditions, liquid may penetrate into the motor due to the absorption of the motor. Special
attention shall be paid when using it.

2-7
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e Some types of coolant (especially water-soluble type) may cause different degrees of
erosion on the coating and protective film of the motor. So, please install a protective cover for
this kind of application.

o A waterproof plug shall be used for the motor with air plug.

2.6 Protective cover mounting
When the servo motor is installed in a liquid environment, install the protective cover following the
main points below.

o Please put the connector (cable interface) with its face down. Please refer to the figure
below for the range of installation angle.

o Install the protective cover on the side where water and oil spill.

« To prevent water or oil accumulation, install the protective coverobliquely.

¢ Do not soak the cable in water or oil.

o In order to prevent water or oil from entering the motor, the wiring outside the protective
cover should not be too tight.

o When you want to install the connector (cable interface) upwards, in order to prevent the
water or oil from leaking inside, the cable should not be too tight.

Sqalavithuthe gasket

Not to iﬁgé '::

Water/é%ll7§c(d:g'1)11ulation )

2-8



Ox Comprehensive User’ s Manual Of QXM Series AC Servo Driver

2.7 Gear installation and mechanical coordination
e The oil level of the gearbox should be lower than the oil seal lip, to ensure that only oil

splashes onto the oil seal lip.
o Set the through-hole to prevent the internal pressure of the gearbox from rising, otherwise
water or oil will leak inside the motor through the oil seal lip.

o If the motor shaft is mounted upwards, it is recommended to install an oil seal on the gear
side. And an outlet shall be arranged to drain the water and oil passing through the gear side oil

seal!

Gear

Outside diameter of shaft f

Oil seal lip

Servo motor

Qil surface

e Please perform the centering installation of motor and machine following the installation
method given in figure below. When using a rigid coupling, the output shaft may be damaged

due to slight deviations, so be careful when operating.

Take . 4 points on the L
circumference and the error is
required to be smaller than ‘E""
3/100mm. (rotate the coupling
of both sides at the same time)

e Since the precision part encoder is directly connected to the motor, do not knock on the
output shaft of the motor. In case it is inevitable to knock on the motor for such purpose as
position adjustmen, you can knock on the front end of the flange with a rubber or plastic

hammer.

2-9
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— )

B

e

S ~ — =

o When being installed onto the machine, process the mounting holes that allow the motor
flange to be smoothly connected. In addition, please ensure the flatness of the mounting surface.
If the flatness of the mounting surface does not satisfy the requirements, it may cause damage to
the output shaft or bearing of the motor.

o When installing the reducer, pulley and coupling, please use the bolts at the shaft end. Do
not knock on the output shaft.
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o When the motor output shaft is a tapered shaft, since the force will be transmitted through
the tapered surface, do not knock when installing the key. In addition, when processing the
mounting holes, it is necessary to ensure that the contact surface of the tapered surface is greater
than 70%.

o When removing the reducer and pulley, a dedicated extractor tool shall be employed.
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2.8 Cable installation and wiring considerations
o Prevent the cables from external pressure and damage.

e When the servo motor is mounted on the mobile part of the device, please expand the
bend radius to prevent the cables from excessive external pressure (pull).

o There should be no cutting scraps that may scratch the cable sheath around the cables
during wiring. Also, do not install the cables in mechanical corners or places that may be
knocked by the machine or trampled.

o Fix the cables on the machine to ensure the connecting parts are not subject to bend
pressure and gravity pressure. When the motor and cables are applied in moving parts, the cable
bend radius should be determined according to the required bending life and cable type.

o The cables of moving parts should be replaced periodically. In addition, please consult our
company for the selection of moving parts dedicated cables.

2.9 Cable specifications --- permissible current

. Cross-section Copductor Permissible current under different ambient
AWG size [mm’] resistance temperatures[A]

[Q/km] 30C 40°C 55C

20 0.5 395 6.6 5.6 4.2
19 0.75 26.0 8.8 7.0 54
18 0.9 24.4 9.0 7.7 5.8
16 1.25 15.6 12.0 11.0 83
14 2.0 9.53 23.0 20.0 15.0
12 3.5 5.41 33.0 29.0 21.8
10 5.5 3.47 43.0 38.0 28.5
8 8.0 2.41 55.0 49.0 36.8
6 14.0 1.35 79.0 70.0 52.5

2.10 Recommended cable diameter
The recommended diameter values of cables for servo drivers and servo motors are
shown in the following table:

‘ Motor power | g der line Main power Control Ground wire

Servo drivers line supply. power

mm2 mmz mmz Il’lIl’l2 mmz
QXMPO2N#-# 0.5
QXMPO4N#-#

0.75 1.25 1.25 2.0
QXMPO5SN#-# 02
QXMPO6N#-# 2.0 ’
QXMP 10N#-# 5.5

2.0 2.0 3.5

QXMP15N#-# 8
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3 Wiring

3.1 Driver wiring instructions
Before using the servo driver, the user needs to complete the wiring of the driver control
system, as shown below

TSR

External regenerative

H
H

Brake Power Source

Parameter setting and
) monitoring can be
Used to protect power line.

Turns off the power supply perforrfled ]:.)y .
when overcurrent runs. communicating with PC

MccB

Noise Filte
Installed to prevent
incoming noise from
power line.

RS232 or RS485

Connected to

other amplifier RS485

Sevro Motor
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The servo driver has various external wiring terminals. Please refer to the introduction specifically
shown in table as follow:

Port sign Terminal name Function / Remark
Main circuit power supply Single-phase AC200~230V +10%, -15% 50/60Hz+3%
Terminal (R/Tand R/S/T) | ppee_shase AC200~230V +10%,-15% SO/60HZ£3%
CNA Control power terminal (/) | Single-phase AC200~230V +10%,-15% 50/60Hz=3%
Regenerative resistor Connect regeneration resistor between terminal RB1
connection and RB2 if regeneration is insufficient.
terminal(RB1/RB2) g :
Servo motor connection .
CNB terminal (U/V/W) Connect the power line of servo motor
@ Protective carthing terminal Connect 'the power ground wire and servo motor
ground wire
CN1 pH:rit device control - signal Host device control signal 1/O port connection
. . Communication connection of the host devic
CN2 Host device debugging port .
debugging software
CN3 Driver connection port Connection betweer? thé driver and the next driver fo|
purpose of communication
EN1 Main encoder connection port | Servo motor encoder signal input
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3.1.1 CNA and CNB ports

Example of wiring

There may be high voltage in the drivereven if the power supply is turned off. To prevent
electric shock, do not touch the power terminals within five minutes after the power is turned off.
When the discharge is complete, the CHARGE indicator will go off. Please wait for the indicator
light to go off before checking the connection points.

Single-phase AC 200~230V (50/60Hz)

Single phase
AC200 - 230V,50/ 60 Hz MC
— o] o R u
] Noise s V SERVO
| MccB filte L W MOTOR
— o o T @
r Extemnal regenerative resistor
t RB1——— {1+ 7
= Operation ON RB2|— — — — — —
MC
—=0 O o j:|
Alam  Emergency stop
Three-phase AC 200~230V (50/60Hz)
Three phase AC200 - 230V,50/60 Hz
MC
— H o | o R U
Noise —_— V Servo
— MCCB H filte o o S W
—] H o o T )
r External regenerative resistor
t RB1— — — {1 7
= Operation ON RB2| — — — — — —
MC
—=0 o ) j

Alarm  Emergency stop
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3.1.2 CNlport

4 CN1 signal name and pin number (wiring with host computer)
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4 CN1 pin definition

The host device signal needs to be accessed via the CN1 port of the driver. As seen from the

terminal side, the port sub-pins (50pin) are arranged as shown in figure below:

r\
AR
EHEER]
BgEs
Ba8n
Bial0o
—L=] =[]
Bia
HE e
(=] =]
Bigiog
EE
—[x]=
—
Each pin is defined as follows:
Pin No.| Signal name Signal name
1 OuUT9+
General-purpose output (for motor brake control)
2 OUT9-
3 AO+ Encoder phase A pulse differential output, AO+ signal output
4 AO- Encoder phase A pulse differential output, AO- signal output
5 BO+ Encoder phase B pulse differential output, BO+ signal output
6 BO- Encoder phase B pulse differential output, BO- signal output
7 70+ Encoder phase Z pulse differential output, ZO+ signal output
8 Z0- Encoder phase Z pulse differential output, ZO- signal output
12 SG Pin 3-10 shared signal ground
20 SG Corresponding signal ground of Pin 21
V-REF: external velocity reference voltage input; T-REF: external torque
21 V-REF/ T-REF .
reference voltage input;
22 T-COMP Torque compensation input
23 SG Corresponding signal ground of Pin 23
26 | SIGN+/HCCW+|
High-velocity pulse differential channel, with pulse input frequency of
500K~2.5MHZ
In the pulse/direction mode, the direction command input; in the double pulse
27 SIGN-/HCCW-| mode, the reverse pulse input;
In AB orthogonal mode, the pulse B input;
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| 47 | SG Pin 26 and 27 shared signal ground
Pin No. Symbol Signal name
28 | HPULS+/HCW| . . . . .
. High-velocity pulse differential channel, with the pulse input frequency of
500K~5Mpps
In pulse/direction mode, the pulse command input; in double pulse mode, the)
29 | HPULS-HCW-| forward pulse input;
In AB orthogonal mode, the pulse A input;
48 SG Pin 28 and 29 shared signal ground
49 OPC Pulse optocoupler channel 24V + pulse input, common terminal
13 PULS- Pulse optocoupler channel, for which 5v differential form pulse and 12-24V]|
14 PULS+ open collector mode pulse can be connected;
Pulse input frequency: less than S00KHZ;
15 SIGN- In the pulse/direction mode, PULS is a pulse signal;
In the double pulse mode, PULS is a CW pulse;
16 SIGN+ In AB orthogonal mode, PULS is an A pulse;
38 SG Pin 13-16 shared signal ground
11 CONTI10 General-purpose input (open collector)
18 CONT9 General-purpose input (open collector)
19 CONT8 General-purpose input (open collector)
30 CONT7 General-purpose input (open collector)
32 CONT6 General-purpose input (open collector)
33 CONT5 General-purpose input (open collector)
34 CONT4 General-purpose input (open collector)
35 CONT3 General-purpose input (open collector)
36 CONT2 General-purpose input (open collector)
37 CONT1 General-purpose input (open collector)
50 CONT-COM | External power input for general-purpose input
39 OUT1 General-purpose output (NPN type)
40 ouT2 General-purpose output (NPN type)
41 OuT3 General-purpose output (NPN type)
42 OuUT4 General-purpose output (NPN type)
43 OUTS5 General-purpose output (NPN type)
44 OuUT6 General-purpose output (NPN type)
45 ouT7 General-purpose output (NPN type)
46 OUT8 General-purpose output (NPN type)
24 OUT-COM | General-purpose output external power ground
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| 25 | OUT-COM | General-purpose output external power ground

4 Wiring of motor holding brake

Pin . et Control mode
No. Symbol Function description Position | Velocity I Torque
: ouTo* G 1 t (fi tor brak trol)
eneral-purpose outpu Or motor brake contro
2 OUT9- pHip P

The corresponding specific wiring details are:

Servo Driver

DC24YV,

ouUTY+ Motor
Braking

[Notes]

1. The brake coil is non-polar

2. The driver cannot supply the power for brake. The required power supply must be prepared
by the customer.

3. The brake (DC24V) shall not share the power supply with the control signal (VDC).

4. To control the opening/closing of the brake, it is required to connect the intermediate relay
(KAO0) as shown in the figure, and connect the freewheeling diode (A) in parallel on the coil of
the intermediate relay (KAO) as shown in the figure.

5. Model recommended to freewheeling diode (A): IN4007
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4 Encoder feedback signal output wiring (5V level)

Pin Symbo Control mode
No y 1 Function description Positi | Veloc | Torq
. on ity ue
3 AO+ | Phase A differential output signal, AO+ output signal
4 AO- | Phase A differential output signal, AO- output signal
5 BO+ Phase B differential output signal, BO+ output signal
6 BO- | Phase B differential output signal, BO- output signal
7 ZO+ | Phase Z differential output signal, ZO+
output signal Phase Z origin pulse
3 ZO- | Phase Z differential output signal, ZO- | output signal
output signal
12 SG Pin 3-10 shared signal ground

output the signal to the host device through the encoder feedback signal.

The specific wiring details are shown below:
Servo Host Device
ST

RAE

When the host control device needs to obtain the actual position of the motor, it can
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4 External velocity/torque command input wiring

Torque command input

Pin No. Symbol Function description Crl\l/teli(())lcir:l;d’i‘orque
20 SG Corresponding signal ground of Pin 21
21 V-REF Velocity command input
T-REF

The corresponding wiring is as follows:

Host Device

STP

In the velocity/torque control mode, the velocity/torque of the motor can be controlled by
the input external analog voltage value.

Servo

V-REF/T-REF

4 External velocity / torque command input wiring

Torque compensation

Pin No. Symbol Function description Clo ;telizlcil:l;)d;orque
23 SG Corresponding signal ground of Pin 22
22 T-COMP

The corresponding wiring is as follows:

Host Device

STP

In the velocity/torque control mode, the velocity/torque of the motor can be controlled by the
input external analog voltage.

Servo

T-COMP

€ External pulse command input wiring
In the position control mode, the running length and velocity of the motor can be controlled by
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the number of pulses and the frequency input by the external device. The driver needs different

hardware interfaces for receiving the frequency and level of the input pulse of the external host

device.
Pin Control mode
No Symbol Function description Posit
i ion
26 HSIGN+/HCC
W+ High-velocity pulse input differential channel;
27 HSIGN-/HCCW | pulse input frequency: 500K~2.5MHZ;
- Pulse input voltage: DC5V;
28 HPULS+HCW Pulse/direction mode supported; double pulse mode; AB orthogonal
+ mode
29 HPULS-/HCW-
47 SG Shared signal ground of Pin 26 and 27
48 SG

Shared signal ground of Pin 28and 29

When the external host device outputs the high-velocity pulse command in differential form,
the driver side will receive using the high-velocity differential chip.
The wiring method of host device is shown in the figure below.

[Note]

Servo Host Device

HPULS+HCW+

1.  If the host device inputs the pulse in AB mode, connect the Pin DR to the Pulse B and the Pin
PU to the Pulse A.

Please ensure that the input involved in the above wiring method is 5V system, otherwise it

will cause the input pulse of the servo driver to be unstable. The following phenomena may

occur:
a)
b)

When the command pulse is input, the pulse may be lost;

Be sure to connect the 5V ground of the host device to the corresponding SG of the
driver to reduce noise jamming.
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Control mode

Pin No. Symbol Function description Positi
on

Pulse input optocoupler channel;
1 PULS- - 5
3 ULS-/CW Pulse input frequency: within S00KHZ;

14 PULS+CW+ |5V differential form pulse and 12V-24V open collector form pulse can

be connected;
15 SIGN-/CCW- | PD mode: PULS is connected to the pulse command, and SIGN is

connected to the direction command;
16 SIGN+/CCW | py]se/direction mode supported; double pulse mode; AB orthogonal
+ mode

49 CPC Pulse optocoupler channel 24V + pulse input, common terminal

When the external host device outputs the frequency pulse command within SOOKHZ in
differential form, the 13~16 pins at the CN1 port of the driver can be connected. The wiring
method is as follows:

Servo Host Device

When the external host device is in the open collector mode (common cathode) output frequency
pulse command of within S00KHZ, the wiring method can be shown in figure below:

Servo Host Device Servo Host Device
DC24V
-

PULS+CW+ "

14

bj PULS-/CW-
13

= SIGN+/CCW+
16

[Note]
1. In the output wiring for the similar open collector, the two current limiting resistors (R) must be

connected separately as shown above;
2. In the figure, VDC and 0V are the same DC power supply, which are to be provided by the
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customer;
3. When VDC is DC24V, 1.8K-2KQ 1/2W resistor shall be selected;
4. When VDC is DC12V, 0.8K-1KQ 1/2W resistor shall be selected

When the external host device outputs the frequency pulse command within S00KHZ in the
form of the open collector mode (common anode), the wiring method is as shown below:

Servo Host|

Note

[1. In t]he output wiring for the similar open collector, the two current limiting resistors (R) must be
connected separately as shown above;

2. In the figure, VDC and OV are the same DC power supply, which are to be provided by the
customer;

3. When VDC is DC24V, 1.8K-2KQ 1/2W resistor should be selected;
4. When VDC is DC12V, 0.8K-1KQ 1/2W resistor should be selected.
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4 General-purpose digital input wiring

Control mode

;lon Symbol Function description Positi  Veloci Torqu
) on ty e

1 CONTI10 The external power supply (VDC): £DC12V+5% or +DC24V+10%,

18 CONT9 The minimum input current: 100mA.

19 CONTS General-purpose input control function: Refer to the digital input port
section of “IO Configuration”.

30 CONT7 Common general-purpose input control functions: Start motion, Clear

32 CONT6 alarm, Stop ES, Reverse limit valid, Forward limit valid, and so on.
[Note] There is no strict correspondence between input signals and pins,

33 CONTS5 and free configuration is supported.

34 CONT4 Input form: Open collector input
The wiring of the general-purpose digital input port is shown in the

35 CONT3 figure below.

36 CONT2 In the figure, VDC and 0V are the same DC power supply, which is to be

37 CONTI provided by the customer;

CONT-CO .
50 M External power supply input

DC24V

CONT=COM [ 5
I Y
L 37
o ampy| W

A CONT4 [y {] ;

& CONT8

7 CONT9 [7g

34

ONT10
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4 General-purpose digital output wiring

Control mode

;i: Symbol Function description Positi  Veloci  Torqu
on ty e
39 OUT1 External pull-up power supply specification: DCI2V ~15V £10%,
40 OUT2 when the maximum current is 30mA;
41 OUT3 External pull-up power supply specification: DC24V +10%, when the
42 OUT4 maximum current is 50mA.
43 OouUT5 The external DC24V power supply is used as the pull-up power supply
44 oUTé6 of output port. When the general-purpose output is OFF, the relay
45 ouT7 cannot be picked up.
General-purpose output control function: Refer to the digital output port
section of “IO Configuration”.
46 [Note] There is no strict correspondence between the output signal and
the pin.
OUTS Output form: NPN-type open collector output
24 OUT-CO
75 M General-purpose output external power ground

[Note]
1. The operating current of the selected relay must be less than the maximum current of the

shown below:

Host Device

Servo

0UT1

e ——

=
N

-
3

2

B ) e

N UM Rl
[ R R e e

v
i

The wiring method of the general digital output is explained by taking "OUT1" as an example, as

external pull-up power supply;
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2. When connecting the intermediate relay (KAO) as shown in the figure, connect the
freewheeling diode (A) in parallel to the coil of the intermediate relay (KAO), as shown in the
figure. The recommended model for freewheeling diode (A) is IN4007
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3.1.3 Example of wiring for each control mode CN1

Position control mode

EEEEEEES
] ] 1_0 L

] e
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3.14

ENI1 port

The servo driver EN1 port is used to connect the motor encoder. From outside view

of driver, EN1 port pin arrangement is as shown in figure:

Note

2 4 6 810
13579
Pin definition of encoder:
Pin wiring instruction
EN1 Terminal No. | Signal name Description Remarks
1 E5V Power supply
Supply power to motor
2 ESG Power supply encoder
ground
3 - Not in use -
4 - Not in use -
5 - Not in use -
6 - Not in use -
7 PS+ Used for data communication
Serial data port between encoder and servo
8 PS- driver
9 - Not in use -
10 - Not in use -

motor encoder.

Use the shielded wires to connect the metallic case of EN1 connector to earth wire of

The length of the cable between the driver and the motor is within 15m;
Encoder cable and main power wiring (R, S, T, 1, t) should be kept more than 30cm away

from each other;

The shield of the external position feedback sensor should be connected to the metallic case

of EN1;

Do not connect EN1 spare pins;
The 5V power supply provided by EN1 can only be used as the power supply for external
position feedback sensor, but not for other purposes;
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6. Do not apply voltage to the ESV and EOV pins.

4 QX PC Suite Servo Debugging Software

4.1 Installation of debugging software

Before using the QX PC Suite servo debugging software, first ensure the software is
properly installed. Therefore, learn more about the contents of this section.

& Software installation precautions

Prior to installation, please confirm whether the use environment of the
software supports the debugging software;

During installation, please stick to the installation steps strictly;

During installation, when intercepted by the firewall, please configure the
software as “Trusted” object;

The software is only applicable in QX series servo driver, and please don’t
put it into other use.

¢ Software use environment

Operation system: Windows7 32 bit/ 64 bit operation system (recommended) and above

Screen resolution: 1280 x 768 and higher

4 Software installation and running

When customers purchase our QX
series servo driver, we will be offer a L QX PC Suite3506
QX PC Suite (a RAR file). Decompress it B8 =0USBH.zip
to get relevant installation files and QX  [E/dotNetFx40 Full x86_x64.exe
PC SUITE, as shown in the right Figure.

To use the debugging software of QX series servo driver normally, the user shall complete the
following steps:
1) Install Windows assembly: Microsoft .NET Framework 4.0 (not necessary for Windows 8

and higher operation system) Run “dotNetFx40 Full x86 x64” application program and the upper
computer will install it automatically. Should the upper computer have installed the software or its
advanced edition, the upper computer will prompt “Installation is unnecessary” and quit

installation progress.
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2) Install relevant communication driver program

Supported communication mode Required installation communication driver

RS-232 USB serial port driver

[Note] If the RS-232 USB serial cable is not purchased from our company, please install the
RS-232 USB serial port driver individually.

3)Run debugging software: QX PC Suite

e After completing the first two installation steps, double

°Ag|toPCSu|te.Exe »

click the icon* to open the

debugging software.

e When the software is running, the “QX server” icon will
appear in the task bar. You can click it to view the
communication data of the software, that is, the response window of communication
between host computer and driver.

e Please note that do not turn off the QX Server before closing the debugging software QX
PCSuite.

e When running the debugging software for the first time, the QX PC Suite interface will
display “Safety Message”, as shown below. Please read it carefully and then click “OK” to
close it.

e When running the debugging software again, if the user would like not to display the
“Safety Message”, please tick “Don’t show this message again”.

Safety Message

This PC Software Suite may be used to enable Agito's servo
drives and to create motions as well as messages seguences.

The software does not necessarily display any warning
message before enabling a drive or before creating a motion
(all in response to user operations/requests).

Drives can be disabled and motions can be aborted by
the software, but only if communication is connected and
from specific windows. Specifically, you may have no
immediate access to control the unit if you exit the software
while the drive is enabled and/or motion is in process.

It is the user responsibility to carefully, safely and
properly operate the servo drives and motors at any time.
The software shall not be considered as a part of safety
precautions.

Please use this software only after ensuring that you
can, at any given time, perform safety actions independently
of the software.

[£] Don't show this message@
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4.2 Overall software structure
Details for QX PC Suite interface arrangement are as shown:

N 3etion ba
counts Veleckty! commtyyec | | General Trigger Templair Fae
Aad
soar " s s
| Looprmameter | cumnt e | vafGUTTENLlY, selected tool
. contemteses -

Jeq nuaw 431

[Data Collectiol  Dita View

At Recording | Freese Aurt (0 o

The basic framework of the QX PC Suite software consists of the top action bar, the left menu bar,
the main menu bar, and the currently selected tool.

4 Top action bar

QE, QF, RS OMB, 115200

Select communication connection - select established communication connection. Click

“Disconnected...”drop-down menu arrow to select established communication connection;

O

Save To Flash ClearErrorCodeillAll
e SaveToFlash—Save the current parameter configuration to Flash, and users can click

directly;
° ClearErrorCodeillall—User may clear the current fault alarm by clicking this

parameter;
o Chiose Language—Click drop-down box to choose language, en-US: English version, zh:

Chinese version (restart QX PC Suite software after choosing the language).
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4 Left menu bar

favorit

recent

infe [

Left menu bar content:
e Favorit—personalized settings for user tool; in order to facilitate debugging, the user can
use the right mouse button to add commonly used tools in the submenu to*“Favorit”;
e Recent—recently used debugging tool.
The user can right click to change the order of the tools in “Recent”/“Favorit” window, but the
number of tools displayed will not exceed five.
4 Main menu bar

The main menu bar is arranged at the bottom of the screen, encompassing QX driver
debugging tools; the arrangement of icons is shown below:

Click any icon with left mouse button to view the sub-menu bar under the icon, and click
corresponding icon in the sub-menu to enter the parameter settings window of debugging tools, as
shown below.

L] =
4. BRE
-

7 I
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@ Currently selected tool

An icon will be displayed on the left top of the software interface, which indicates the
currently selected tool.

Right-click the icon to change the form of current tool displayed in the window, for example:
“motion / PTP”; the display can be chosen from:

View: PTP with Statuses—Display status bar and terminal tool action bar;

View: PTP with Statuses and Data Recording—Display the status bar, data log bar, and

terminal tool action bar.

User, QX, RS-232, COM32, 115200

Pin To Favorite

More Info

=

View: PTP with Statuses

N
View: PTP with Statuses and Data Recording
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4.3 Up-Down

After opening the QX PC Suite, the user first needs to establish a communication connection

between the host computer and the driver. Only the RS-232 communication method is supported by
the simplified version of the software.

=

conn_ommunication Connections

Click the “UP-DOWN->Communication Connection” tab to enter the communication
connection interface:

User, QX, RS-232, COM3, 115200

Test Connection

add Updses

| Dokt | [Concel Changed|  [Save Changer

1) In the communication connection interface, only the connection name and port number need
to be set for the connection information.
e Connection Name: Name of the communication method, which is user defined;

o COM: You need to set the port number when the communication type is RS-232; at this time, the

port number used by each computer is not necessarily the same; you can query the “Device
Manager” on computer to get the port number;
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e Test Connection: After the parameter is set, click “Test Connection” to test the communication

connection. The communication connection prompt box will appear in the lower right corner.
Click“OK” to confirm.

Information

Connection tested successfully

List of connections
User, QX, RS-232, COM3, 115200

[ Delete | [cancel Changes|  [save Changes|
2)  When the test is successful, click “Add” and “Save changes” to save the communication

connection information to the connection list on the left side of the interface:

3) After the communication connection test is successful, enter any function interface, click the
“Disconnected” drop-down box on the left side of the top action bar of the software interface

to select the currently set communication connection and activate the software interface.
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Driver parameter management function includes parameters uploading and downloading.
Click the “Upload/download > Parameter file” tab to enter the upload / download parameters
interface.

PRAM eters

e Upload parameters: If the commissioning of the motor has been done, you can select “Upload
parameters” and back up the internal parameters of current driver to the computer.

e Download parameters: If you have obtained the driver parameter file of the motor from our
company, you can select “Download parameters” to download the parameter files to the driver,
and perform debugging later based on the parameters.

4 Upload parameters

Upload the parameters of debugged driver to the host computer and store in the selected
parameter storage location. The setting interface is shown below:

Upload parameters 1
Upload parameters to file: [D:\123.par
Controller type: QX Feeletttivesstoragelbeation

of parameters

Cancel |Up|0ad Parameters| |Up|0ad SimpPar-|

Click “Upload parameters” or “Upload SimpPar” to upload all the parameters currently
stored on the driver to the host computer file (suffix.par). After all the parameters are uploaded, the
prompt box will pop up in the lower right corner of the software interface. Please confirm and click
“OK.

Parameters

Total parameters: 934

Total parameters uploaded: 934
Total errors: 0

Handling time: 3.2360 secs
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4 Download parameters

Write the driver parameters in specified file on the host computer to the current driver; the
setting interface is shown below:

Download parameters

Get parameters from figa|Bet?*Pfhe  parameter |file to be

downloaded to the driver

Save to flash after download Perform CalcFilter after download

Cancel Download Parameters

Before downloading the parameters, check “Save to flash download” and “Perform

CalcFilter after download”. Then, click “Download parameters”, and the prompt box will pop up in
the bottom right corner of the software interface, as shown below:

-

Parameters

This will permanently overwrite the parameters currently in
the connected unit.

Please confirm.

It prompts the user that all current parameters in the driver will be overwritten by the new
parameters downloaded after the download parameters are executed. After confirming, click
“Confirm” and the selected parameter file (suffix .par) will be downloaded to the driver.

Parameters

Total parameters: 934

Total parameters downloaded: 934
Total errors: 0

Parameters saved to controller Flash
Handling time: 3.3717 secs

. _

After all the parameters are downloaded, the prompt box pops up in the lower right corner of
the software interface. Click “OK”.
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€ Association of default download parameters

In parameter download, you can associate commonly used parameter files, that is, store the
commonly used parameter files in the “DefaultParameter” folder of the debug software package.
You can click “Browse” of the downloaded parameters to enter associated default parameter files.

b ® QUPC5uted20 » DelesbPucameter o [ 4p J 5ec DetoutPorsmeter »
[ — =+ 1 @
o Petres . Ose mosted Tree
B Dasamhe 4 QLABRNSE (Mmes-21) B 216 9 e foder
& M
& YouMeda
& Faniy oo
.
@ Corpuer
e LocaiDiak (C)
s S (D)
s Dot ()
s Backps )
o S l) a ¥
e name () = Parameters file ("pan -
Open Gancel
ko« QLBERNSS (MIE0-L) BE » A >~ |sfse M p b 28 b MRMG oy ] Soc MarG 2
e —— Ev 0 ® Orgarices e foder E- @3 @
i Peares = e Do ottt Tiow e Plenres - Name e
i Domanris b s 7216 388 Fie foicer e 4] MRMGOS0200-D par Fis folder
[ 5 v it 0 e 2 a0t pr o
s B Fin ot e 2 MRMGEO20- 1A par Fie foder
2 Youku ke o T & Youu Meda
o} Famiy oo o} Family Growg
"
+ @) Compuss @ Compuer
 Locai Dk (C) & LocaiDsk(C)
a St (@) LI ca Soiars @)
a Dotn ) Dt B
a BaRF) ]
ca Save () - - J  Soi) - '
Fi e 4 v Pacametars e (" par) - Fis name - Pacametars Fin Cpar) -
= =) (] (metal
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4.4 CONFIG

4 Motor parameters

U O R5-232 COMT3 115200

Motor parameters are currently used function par:

o

itz

Emetan

Binmesas

ameters of the
main encoder, auxiliary encoder and modbus communication parameters.

motor, including motor,

[Note] When modifying the motor parameters, please ensure that the servo motor is in
disabled state. After modification, click “Apply changes” and “Save to flash” and re-power the

driver.
| |

Motor

Set the motor type, number of pole pairs, torque time constant, and moment of inertia. The
specific description of the parameters is shown below

Motor

Type: 4 - Rotary DC Brushle +
Number of pole pairs: 4
Kt: 0.384796142578125 Nf&A
TR B&BT46475219727E-05 | gme
RatedTorgue: 1.27 MNm
Ratedwm: 2300 rpm
Parameter | Setting range | Unit| Default setting | Take effect after restart Control mode
MotorType 0-5 - 4 Yes Position|Velocity | Torque
The type of servo motor used must be the same as the actual servo motor type.
3 Linear motor
4 Rotary motor
5 DDR motor
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Parameter Setting range | Unit Default Take effect Control mode
setting after restart
Pole pairs
1-20 - 5 Yes Position | Velocity | Torque
[PolePrs]

Each coil of three-phase AC motor will produce N and S pole, and the number of magnetic

poles contained by each phase of each motor is the pole pairs. As the magnetic pole is in pairs, so the

motor has pole 2,4,6,8.... Refer to the motor model for setting.

Parameter Setting Unit Default Take effect Control mode
range setting after restart
Torque time
constant - Nm/Aeak - No Position | Velocity | Torque
[AutoGKt]
Moment of
inertia - Kg-m’ - No Position | Velocity | Torque
[AutoGJm]
Rated torque
- Nm - No Position | Velocity | Torque
[RatedTorque]
Rated velocity . .
- rpm - No Position | Velocity | Torque
[RatedWm]

For the above parameters, please refer to the motor specifications.

The torque time constant = (rated torque / rated current).
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| Main encoder

Set parameters such as main encoder type, resolution, invert direction, rotary mode, encoder
frequency dividing output, encoder filter factor, encoder battery alarm clear, etc. The specific
descriptions of the parameters are as follows:

Main encoder

Type: 1 - Incremental w
Resolution: 10000 counts
Invert direction: 0-No v

Modulus range: ole counts
Emulation divider: 1 Ll 0-No v
Filter divider: 50

Encoder Battery Alarm Clear : | Clear Battery Alarm

Parameter Setting Unit Default Take effect Control mode

range setting after restart

Main encoder

type 1-24 - 24 Yes Position | Velocity | Torque
[EncType]
Select this option according to the actual motor encoder type
Pazaarlrlllzter Encoder type Paz:lr:leeter Encoder type
1 Incremental 13 Tamagawa Abs 17Bit
2 BISS_32X 14 TaiKing Inc 17Bit
3 BISS 64X 15 Nikon Multi_tune Abs 17Bit
4 BISS 128X 16 Panasonic 23Bit ABS
5 Nikon Abs 17Bit 17 Incremental ABZWithHall
6 Panasonic Inc 18 Nikon Abs 20Bit
7 Panasonic ABS 19 Nikon Multi_tune Abs 20Bit
8 Panasonic Multi_tune Abs 17Bit 20 Tamagawa Abs 23Bit
9 ReservedType 21 Tamagawa Multi_tune Abs 23Bit
10 Tamagawa Multi_tune Abs 17Bit 22 Panasonic_23_ABS
11 ReservedType 23 Nikon Abs 24Bit
12 Tamagawa Inc 17Bit 24 Nikon Multi_tune Abs 24Bit
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Parameter Setting range Unit Default Take effect after Control mode
setting restart
Main encoder
. Posi | Velo | Tor
resolution 1000-16777216 | counts 16777216 Yes . .
tion | city | que
[EncRes]

The number of pulses output by the encoder corresponding to one revolution of the motor

Rotary motor: N-bit encoder, pole pairs = 2%,

Such as: 24-bit encoder resolution: 2°* = 16777216,

2500 line incremental motor: 2500*4 (multiplier) = 10000

Parameter Setting range Unit Default Take effect after Control mode
setting restart
Invert direction Posit | Velo | Torq
. 0-1 - 0 Yes
[EncDir] ion | city | ue
Change the direction of the main encoder output, and when set to 1, the encoder reading is reversed.
0: Positive
1: Negative
Parameter Setting range Unit Default Take effect after Control mode
setting restart
Encoder revolution
. Posit | Velo | Torq
mode switch 0-1 - 0 No X .
ion | city ue
[ModRevOn]
Revolution mode 0- Posit | Velo | Torq
Pulse 0 No
[ModRev] 2000000000 ion | city | wue
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Set the encoder rotation range, that is, when the encoder feedback position value reaches the value set

by the revolution mode when the revolution switch is turned on, and the encoder position value starts from
0 for a new cycle.

Assume that if the rotation range is set to 10,000 user units, then the encoder feedback position value

will cycle from 0 to 10000. When the rotation range is set to 0, this function is invalid. Please set the
“revolution mode” to ten times or more of the encoder;

[Note]
1. When operating in a single direction, check “Encoder Revolution Mode Switch” and set
“Revolution Mode” to ten times or more of the encoder;

The revolution mode cannot be used simultaneously with track shaping.

Parameter Setting | Unit | Default Take effect Control mode
range setting after restart
Encoder frequency
s Positio | Velocit
dividing output 1-65535 - 1 Yes Torque
n
[Emulation] Y
Emulation divider: 1 FaL

/"

Set the frequency dividing
output direction

Set thepulse number required to divide
frequency after motor rotates a circle

Parameter Setting | Unit | Default Take effect after Control mode
range setting restart
Main encoder filter
. Posit | Veloc | Torq
divider 0-255 - 10 No . .
) ion ity ue
[EncFilt]
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Used by parallel incremental encoder to feedback interference filtering, the greater the value, the

better the filter performance is, but the lower the received frequency feedback is. Setting it to the

maximum value 15 indicates to test certain output value of the encoder for 15 times. If there is any

difference, then there is interference, and the encoder output will be filtered. The values corresponding to

the available encoder frequencies are shown in the following table

Set value Passing frequency Set value Passing frequency
(Hy) (Ho)
0 11.5M 90 500K
5 4M 150 300K
10 2.5M 220 200K
30 IM 255 165K

[Note]

This filter divider is only used for parallel incremental encoders;

1
2. This function is invalid for serial encoders;
3

For high-precision encoders, this value should not be too large; for low-precision encoders, this

value should not be too small.

Parameter Setting range Unit Default Take effect after Control mode
setting restart
Encoder battery i i i No Posit | Velo | Torq
alarm clear ion | city | ue

Encoder battery alamm clear.

clear the battery alarm

Battery alarm will be cleared after replacing the absolute motor battery
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| Mode Selection

Mode selection
Control mode

Unit Conversio

0 - Pl control

I

0 - Counts

Parameter Setting range Unit Default Take effect after Control mode
setting restart
Control mode Posit | Velo | Torq
0-1 - 0 No
[VelCtrMode] ion | city | ue

Currently, there are two modes for adjusting the servo three-loop control (position loop, velocity loop,

current loop).

0 — PI control: Adjust the servo three-loop control by means of PI;

1 — Active disturbance rejection control: Replace the velocity loop control with a new auto-disturbance

rejection algorithm, which can effectively improve the motor velocity response and reduce the velocity

fluctuation that is resulted from load disturbance.

Parameter Setting range | Unit Default Take effect after Control mode
setting restart
Unit Conversion Posit | Velo | Torq
0-1 - 0 No
[AccDeccelFact] ion | city | ue

When being used for PTP running, it can change the unit of motion control parameter (including

acceleration, deceleration, velocity, emergency stop velocity).

0 : Counts;

1:rpm
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*

Auxiliary encoder

Set the parameters such as auxiliary encoder type, invert direction, and encoder filter factor.
The details of the parameters are as follows:

Auxiliary encoder

1 - Incremental

Type: N
Invert direction: 0-No v
Filter divider: 0
Parameter Setting Unit Default Take effect Control mode
range setting after restart
Auxiliary encoder
type 1-50 - 1 Yes Position | Velocity | Torque
[AuxEncType]
l 1 | Incremental
Parameter Setting Unit Default Take effect Control mode
range setting after restart
Invert direction of
auxiliary encoder 0-1 - 0 Yes Position | Velocity |Torque
[AuxEncDir]
When set to 1, the auxiliary encoder readings are reversed. 0: Positive 1: Negative

Parameter Setting Unit Default Take effect Control mode
range setting after restart
Auxiliary encoder
. Positio | Velocit
filter divider 0-255 - 0 No Torque
n
[AuxEncFilt] Y
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Used by parallel incremental encoder to feedback interference filtering, the greater the value, the

better the filter performance is, but the lower the received frequency feedback is. The values

corresponding to the available encoder frequencies are shown in the following table

Set value Passing frequency Set value Passing frequency
(Hy) (Ho)
0 11.5M 90 500K
5 4M 150 300K
10 2.5M 220 200K
30 IM 255 165K

[Note]

This filter divider is only used for parallel incremental encoders;

1
2. This function is invalid for serial encoders;
3

For high-precision encoders, this value should not be too large; for low-precision encoders, this

value should not be

too small.

4.5 SAFE

The protection parameters are used to protect the motor and the servo driver, and limit the
current, velocity, stroke and voltage of the motor accordingly.

[Note]When setting the protection parameters, please ensure that the servo motor isn’t in
enabled state. After changing, click “Apply changes” and “Save to flash” and re-power the driver.

*

Protection mode

The two modes of servo on motor action when the servo driver alarms are described as

ProtectMode

ProtectMode Type: 1-0n v
follows:
Setting . Default Take effect
Parameter Unit . Control mode

range setting after restart

Protection mode

type 0-1 - 0 No Position | Velocity | Torque
[ProtectMode]

0 - OFF: The motor is no longer enabled when the servo driver alarms
1 - ON: When the servo driver alarms, the motor can increase the motor resistance by dynamic
braking, so that the motor won’t run away due to the inertia of load.
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€ Current limit and protection

Set the parameters such as continuous current, peak current, peak current maximum time,

maximum phase current and maximum allowable motor current. The details of the parameters are
as follows:

Current limitations and protections

Continuous limitation: 4700 mA
Peak limitation: 14100 mA
Peak maximum time: 50 ms
Maximal phase current: 18000 mA
Parameter Setting Unit Default setting Take Control mode
range effect after
restart
Continuous current Set according to
o o . Veloc | Torq
limit 1-28000 mA | the actual situation No Position ,
ity ue
[ContCL] of the motor
Peak current limit Set accord_mg t_o . Veloc | Torq
1-28000 mA | the actual situation No Position |
[PeakCL] of the motor ity | ue
Peak current i
. . Set accord_mg to N Veloc | Torg
maximum time 1-1000 msec | the actual situation No Position "
. f th t ity ue
[PeakTime] ot the motor
Maximum phase Set according to
o . Veloc | Torq
current 0-28280 mA | the actual situation No Position ,
ity ue
[MaxPhaseCurr] of the motor

The limit of continuous current of the motor, set to 1.414 times of the rated current;
The limit of peak current of the motor, set to 3 times of the continuous current limit;
The maximum time that the current is allowed to be at the peak value;

The maximum current that is allowed to pass each phase of the motor, set to 1.2 times of the peak
current;

4 Velocity limit

Limit the maximum velocity of the motor in order to protect the motor. The details of the
parameters are as follows:

Velocity limitations

Maximal allowed velocity: 1000000 counts/sec

Parameter Setting range | Unit | Default Take effect Control mode
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setting after restart
Maximum Set according
allowable to the actual ... | Velocit| Torqu
. 0-2147483642 | pulse/sec | . . No Position
velocity situation of the y e
[MaxVel] motor

To limit the maximum velocity of motor operation, which is generally set to the maximum instantaneous

velocity of the motor. For example: If the maximum velocity of a 24-bit encoder motor is 6,000r/min, it
should then be set to: (6000*16777216)/ 60 = 1677721600pulse/sec;

4  Position limit

Limit the maximum stroke of the motor to prevent the equipment from colliding. The
detailed description of the parameters is as follows:

Motion limitations

Reverse position limit: 0 counts
Forward position limit: o counts
Parameter Setting range Unit | Default | Take effect Control mode

setting | after restart

Reverse position
(-2147483648)-

limit pulse 0 No Position | Velocity | Torque
2147483647

[RevPLim]

Forward
(-2147483648)-

2147483647

position limit
[FwdPLim]

pulse 0 No

Position | Velocity | Torque

In the position control mode, the motor stops moving when it moves to the positive/negative position
limiting values.

Turn off this feature when the setting is 0.

¢ Deviation limit

Maximal errors

Maximal allowed position error: 50000 counts
Parameter Setting range Unit Default Take effect Control mode
setting after restart
Maximum Set according Posit | Veloc | Torq
L » 0-2000000000 |  pulse No X .
permissible position to the actual ion ity ue
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deviation[MaxPosErr situation of

1 the motor

The maximum allowable position error in the operation of the motor;

In position control, please set it to 5 times of the encoder resolution.
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L 2 Bus voltage

Power unit

Minimal allowed bus voltage: 120000 mVy
Absolute maximal allowed bus voltage: 420000 mV
Maximal allowed power unit temperature: 75 Ll

Set the bus voltage related parameters to protect the driver working in a safe voltage range.
The specific description of the parameters is as follows:

Parameter Setting Unit Default Take effect Control mode
range setting after restart
Maximum allowable bus | | 0450 Positi | Veloc | Tor
- 11

voltage mV | 450000 No ) 1

[MaxVBus] 000 on ity ue
Minimum allowable bus | 60000-4500 Positi | Veloc | Torq

. mV 250000 No
voltage [MinVBus] 00 on ity ue

Maximum timing bus voltage: If the bus voltage exceeds the maximum timing voltage and
the duration exceeds the maximum overvoltage time, the driver will give an “Overvoltage”
alarm. The maximum timing voltage shall not exceed 450V, and the maximum overvoltage
time is set by the user and shouldn’t be too large;

Minimum allowable bus voltage: Limit the internal bus voltage of the driver, and the driver
will give a“Low voltage”alarm when the bus voltage is lower than this value; the default
setting is 100V.

Parameter Setting Unit Default Take effect Control mode

range setting after restart

Maximum allowable

5 Positi | Veloci | Torqu
temperature of 20-95 C 75 No

. on ty e
driver[MaxPwrTemp]

The value should not be set too big in order to protect the driver; it is recommended to set to 75.
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Mask protections

Mask main enc. disconnected Mask aux. enc. disconnected

This function is required when there is no encoder connected and does not require driver
alarm. This function is also required when the parallel encoder does not have Z-phase output.

Parameter Setting Unit Default | Take effect after Control mode
range setting restart
Protection mask i i 0 No Positio | Velocit | Torqu
[ProtectMask] n y e

Mask the detection of the connection between main encoder and auxiliary encoder of the driver.
0 - Not checked: detect, that is, the mask is invalid;

12 - Checked: no detection, that is, mask is effective.
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4.6 10 configuration parameters
€ Digital input 10

H

1. The pin number indicating the signal input;

2. The status of the digital input port indicates whether the current input port has a level input, and
the green indicates that the input port signal is valid, otherwise it is white;

3. Indicate the signal logic of the port; green indicates the positive logic, otherwise it is white;

4. The digital input port function configuration.

Digital 10 input filter factor:

Parameter Setting Unit Default Take effect Control mode
range setting after restart
Digital 10
input filter
0-15 ms 0 No Position | Velocity | Torque
factor
[DinFilt]

The digital 10 input signal is filtered.

The relationship between the general input port level of CN1 port of the driver and the
input level:

“Logic” .
Actual input level of Trigger level of

Green: Negate selected state of
CN1 port - ’

Dark: Not negate input” mode

[Note]If the control level of the external input is “0”, it is necessary to select “Logic” of the

corresponding driver access port to make the control take effect. If the control level of the external

input is “1”, do not select “Logic” in order to make the control effect.
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Digital input port can achieve the following control functions:

No. Function name Description Control mode
. Positi | Veloc | Torqu
1 Not th Tt .
0 No function ot use this por on ity e
It is used to read the input port status in | Positi | Veloc | Torqu
1 IDE :
the IDE on 1ty N
When the servo is in "direct mode" or
"contour mode", and when there’s valid
signal at the port, the motor locks shaft
and it is in the running state, the motor
) Enable + motor runs after the external command pulse | Positi | Veloc | Torqu
operation is input; on 1ty ¢
When the servo is not in "direct mode"
or "contour mode", the motor is only in
locking shaft mode if there’s valid
signal at port.
. . When the port signal is valid, the servo .
Terminate running . Positi
5 driver no longer executes external on
(clear pulse) . .
command pulse, but stops immediately.
In velocity mode, when this signal is
set, the velocity is set to 0. Reset this
. . . K Veloc | Torqu
6 Zero clamp velocity | signal, and the velocity switches to the ity e
command for the velocity reference
channel.
Clear servo alarm when port signal is | Positi | Veloc | Torqu
7 Fault reset . :
valid on ity €
When the port signal is valid, the motor .
. . Positi | Veloc | Torqu
8 Emergency stop is disabled and the servo stops and on ity e
alarms.
L. When the port signal is valid, the motor | Positi | Veloc | Torqu
9 Reverse limit N it
can only run forward. o y €
L When the port signal is valid, the motor | Positi | Veloc | Torqu
10 Positive limit n it
can only run reversely. ° Yy ¢
When the port signal is valid, the torque
Lo limit function is enabled. Torque limit | Positi | Veloc | Torqu
11 Torque limit . K n it
values can be set via 10 function o 4 €

parameters.

4-44




Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

Internal Veloc
12 multi-segment speed ity
1
Internal
13 multi-segment speed
2 Choose internal multi-segment speed of
Internal 1-16
14 multi-segment speed
3
Internal
15 multi-segment speed
4
Position/velocity It is the position mode when the port Veloc
mode switching . . . . ity
signal is valid; and when the port signal Positi
ositi
16 is invalid, it is the velocity mode. The on
motor must be disabled in switching
mode.
Velocity/torque It is the velocity mode when the port Veloc
mode switching . . . . ity
signal is valid; and when the port signal T
orqu
17 is invalid, it is the torque mode. The eq
motor must be disabled in switching
mode.
No. Function name Description Control mode
Position/torque It is the position mode when the port
mode switching . . . .
signal is valid; and when the port signal .
.. . Positi Torqu
18 is invalid, it is the torque mode. The on e
motor must be disabled in switching
mode.
Fully-closed 100p | when the port signal is valid, the | Positi
function L. on
20 full-closed loop function is enabled, and
when the port signal is invalid, this
function is enabled.
Homing mode | Enable the homing mode when the port | POsiti
21 enabled . . . on
signal is valid
10 control trigger Positi
22 . on
signal ) )
. For the input IO point control, see
Internal position . .
23 [4.11.2 Homing and IO Point Control]
control 0
24 Internal position

4-45




Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

control 1
Internal position
25
control 2
Internal position
26
control 3
Internal position
27
control 4
Rising edge | The rising edge motor stops running, | Positi
stop/falling edge | decelerates as per the set deceleration, | on
28 operation and the falling edge starts running
again, and runs as per the set motion
mode.
Motor enable When the port signal is valid, the motor | Positi | Veloc | Torqu
29 is only the locking shaft on ity e
Origin switch Used in conjunction with the homing | Positi
30 mode, see [4.11.2 Homing and IO Point | on
Control] for details.
Enable error | When the port signal is valid, enable the | Positi
compensation error compensation function. For | on
31 details. See [4.11.3  Positioning
Compensation] for details.
1 JOG forward Motor rotates forward when the port | Positi
signal is valid ot
3 JOG reverse Motor reverses when the port signal is | POsiti
on

valid

3 For specific wiring, refer to the pin wiring diagram for the CN1 and X4 port in “Wiring” of this

manual.

[Note] The software does not support setting both digital input ports to the same control function.

For instance, it is wrong if the digital inputs 1 and 2 are set to "Motor on".
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€ Digital output 10

e

Refreh Cutputs|

1. The pin number indicating the signal output;

2. The status of the digital output port indicates whether the current output port has a signal output,
and the green indicates that the output port signal is valid, otherwise it is white;

3. Indicate the signal logic of the port; green indicates the positive logic, otherwise it is white;

4. The digital output port function configuration.

The relationship between the output level and the general output ports 1~8 of CN1 port of the

driver:

“Logic”
Whethe:selecte"d Actual output level
state of “output Green: Negate N of CN1 port
level mode is valid NPN input

Dark: Not negate

[Note]If the current source is selected (option box is green), the output of the digital output port is
PNP; if the current source is not selected, the output of the digital output port is NPN.
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The status of the digital output ports can be monitored as follows:

No. Function name Description Control mode
. . Posit | Velo | Torq
0 No function Not use this port ion city e
The port signal is valid when the servo .
. Posit | Velo | Torq
1 Servo ready has no alarm and the servo motor is ion city ue
enabled.
5 Mot bl The port signal is valid when the servo | Posit | Velo | Torq
otor enable : :
motor is enabled on city ue
When the servo motor is enabled and
L meets the requirements of positioning .
Positioning X . . Posit
8 parameters, the port signal is valid; see 10 .
completed . . . ion
function parameter setting [Positioning
complete] for the relevant parameters
9 Al " The port signal is valid when an alarm | Posit | Velo | Torq
arm outpul : ;
P occurs on the servo driver lon city ue
The port signal is valid when the servo .
Encoder Z phase . Posit | Velo | Torq
10 motor is rotated to the motor encoder Z . cit ue
output ion Y
phase
Positive limit or . . . . .
. The port signal is valid when the positive | Posit | Velo | Torq
12 reverse limit o . . . : it
. limit or reverse limit signal is active on | cty ue
activated
The port signal is valid when the motor .
Beyond software o o X Posit | Velo | Torq
13 limit position reaches the software limit set in ion city ue
the protection parameter
When the braking resistor is turned on,
the port signal is valid. When the braking
14 Regenerative resistor is turned off, the port signal is | Posit | Velo | Torq
brake activated invalid. 1on city ue
See 10 function parameter setting
[Regenerative brake]
This function controls the motor brake; .
16 Motor brake 10 functi . ine Mot Posit | Velo | Torq
see nction parameter settin otor | :
activated ! P el lon city ue
brake]
. When the motor output torque reaches the .
Torque arrival . . . Posit | Velo | Torq
17 set value, the port signal is valid; see IO | ;. city ue

output

function parameter setting [Torque arrival
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output]
When the motor velocity reaches the set
18 Velocity arrival value, the port signal is valid; see 10 Ppsit Yelo Torq
output function parameter setting [Velocity | 00 city ue
arrival output]
When the motor velocity is lower than the
19 Low velocity set value, the port signal is valid; see 10 Ppsit Yelo Torq
output function parameter setting [Low velocity | 00 city ue
output]
20 Homing completed | See the [4.11.2 Homing and IO Point Pigilit

signal

Control] for details
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No. Function name Functional description Control mode
21 Station detection
output 0
Station detection
22
output 1
23 Station detection See the [4.11.2 Homing and IO Point | Posit
output 2 Control] for details on
Station detection
24
output 3
Station detection
25
output 4

[Note] For specific wiring, refer to the pin wiring diagram for the CN1 and X4in “Wiring” of this
manual.
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@ 10 function parameter setting

When you turn on the corresponding 1O function, you can set the corresponding IO functions to
achieve the specified effect.

ses X, 5237, CONS, 115700
A N oigeai vos
oo

Dighsl 10

SoveToflash  CleorEmorCadéilal

2 Limie by wser pars
8000 o

15000 ma

10000000

380000

Regene 660

oo W
u Motor brake
Parameter Setting Unit Default Take effect Control mode
range setting after restart
Motor brake on delay Positi | Veloci | Torqu
0-10000 Msec 200 No
[BrkOnDly] on ty e
Motor brake off delay Positi | Veloci | Torqu
0-10000 Msec 2000 No
[BrkOffDly] on ty e

Motor brake on delay: The delay time from motor on (servo enabled) to turning on the power of
holdingbrake.

Motor brake off delay: The delay time from turning off the power of holding brake to motor off (servo
disabled)

The sequence diagram is as follows:

Motor enable

Motor  Allow receiving command Motor
holding L holding
brake . brake
on Holding brake released off
dela del
Motor brake v ey

activated |
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| | Positioning complete
Parameter Setting range Unit Default Take effect Control mode
setting after restart
Position error
Positio | Velocit | Torqu
value 0-2147483647 | pulse/sec 200 No
n e
[InTargetTol] y
Duration Positio | Velocit | Torqu
. 0-16384 Msec 4 No
[InTargetTime] n y e
Pulse end time Positio | Velocit | Torqu
X 0-16384 Msec 10 No
[PDEndTime] n y e

Relevant configuration parameters of positioning complete output signal in IO function

3548k [PDPOS]

|
I I
I I I
£t B Rz [POSERR] |
I

[— e L

[PDEndTime]) |l|nrargeno|]| [lnrargemmell

In Target

I
I
ERERIES I
|
I

u Velocity arrival output
Parameter Setting range Unit Default Take effect Control mode
setting after restart
Velocity set value
Posit | Veloc | Torq
[VAr] 0-2147483647 | pulse/sec 6553600 No . .
ion ity ue

Threshold of velocity arrival output; when the motor reaches this value, this function takes effect, and
“Velocity arrival output” signal is valid.

u Low velocity output
Parameter Setting range Unit Default Take effect Control mode
setting after restart
Low velocity Posit | Veloe | T
threshold 0-2147483647 | pulse/sec | 131072 No osit veloc forq
ion ity ue
[LowV]
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Threshold of low velocity output; when the motor is lower than this value, this function takes
effect, and “Low velocity output” signal is valid.
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n Torque arrival output

Parameter Setting range Unit Default Take effect Control mode
setting after restart
Torque arrival ratio Positi | Veloc | Torq
1.0000000-0 - 1 No
[TAr] on ity ue
Torque arrival ratio of torque arrival output

| Torque limit

Parameter Setting range Unit Default | Take effect Control mode
setting | after restart
Torque limit mode Velocit
. 0,3 - 0 No Position Torque
[CurrLimMode] y
Positive Velocit
L. . 0-50000 mA 20000 No Position Torque
limit[CurrLimFwd] y
Reverse Velocit
L. . 0-50000 mA 20000 No Position Torque
limit[CurrLimRev] y

Limit the motor output torque.

L] Regenerative brake

Parameter Setting range Unit Default Take effect Control mode
setting after restart
Brake resistor on
100000-450000 mV 380000 No Position |Velocity| Torque
[RegenOn]
Brake operation
ratio 0-100 % - No Position |Velocity | Torque
[RegenED]

Set the opening and closing voltages of the braking resistor when using external regenerative braking.
Use an external regenerative resistor when the servo driver's bus voltage is greater than the value of "brake
resistor on".
Braking action rate: For the frequency of the brake resistor switch, when the braking action rate is higher
than 30%, the servo will send alarm to remind the “Brake resistor overload”, and a brake resistor with greater
power will be required at this time.
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4.7 Operation mode

User, 0% RS-232, CONS3, 115200

3 velocity conts o 0 - DusiLoopott
S - PD(Opto-coup s g u 2
0-no

o 1 1
s
3 - PD_DIRECT M * Motion Paremeler
O-momron - Acortertiors. [10060065
[ agin Motion | ecsleraten: 10000000
rneent o L
L{; . . 0.0156350 10000000
Simanth o
n
dia
= ] IR aveeeriod o sove she changin o i Pk [

[ | [P i Comented o e O 3-282, 00, 115200
9 i :
frin

[=

o W

The operation mode is used to set operation control of the servo driver. It includes the position
control and analog control (velocity mode, torque mode).

4.7.1 Position control

Position control is used to set the control modes related to the position such as command pulse
control and the internal I/O operation of the driver.

u Mode setting

Mode Setting
Operation mode: | 2 - Velocity contr ~ |
Pulse Mode | 5 - PD(Opto-coup ~ |
Invert direction: | 0 - No ~ |
Pulse/Direction input factor: |1 | f|1 |
Filter divider: |3 |
Motion Mode '3 -PD_DIRECT M * |
AutoMototOn: | 0 - Motor On = |
|

| Begin Motion
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Parameters Setting Unit Default Take effect

range setting after restart

Control mode

Control mode
[OperationMode]

1-3 - 3 Yes

1: Torque mode External (internal) analog control

Input torque command from T-REF (CN1- 20, 21 X4-14, 15)

For related parameter settings, please refer to the description of "Analog Control".

2: Velocity mode External (internal) analog control

Enter velocity command from V-REF (CN1- 20, 21 X4-14, 15)

For related parameter settings, please refer to the description of "Analog Control".

reciprocating control

3: Position mode External command pulse control, JOG control, PTP control, PTP

Input pulse command from CNI1-13, 14, 15, 16 CN1-26, 27, 28, 29 X4-1, 2, 3,4, 5, 6
X4-44, 45, 46, 47 (for the distribution and wiring method, please refer to CN1, X4 port

descriptions)
Parameters Setting  Unit Default Take effect Control mode
range setting after restart
Pulse mode
1-7 - 1 No Position - -
[PDMode]
The input form of command pulse is shown in the following table.
Setting | Form of Signal Command for Command for negative
command name positive direction direction
pulse
1 Pulse/direction | HPULS
(differential HSING
channel) J—
5 Pulse/direction | PULS
(optocoupler SING
channel)
2 Double pulse HCW
(differential HCCW
channel) m
6 Double pulse CcwW B
(optocoupler CCW
channel)
3 AB orthogonal | HPULS
(differential HSING
channel)
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7 AB orthogonal | PULS
(optocoupler SING
channel)

Invert direction
[PDEncDir]

0-1 - 0 No Position - -

When the direction in which the motor runs does not match the actual pulse output direction, select 1
to reverse the direction. This function is valid only for external pulse control.
0: Nol: Yes

Parameters Setting range Unit Default Take effect Control mode

setting after restart

Numerator of
electronic gear
ratio

[PDFact]

1-16777215 - 1 No Position | - -

Denominator of
electronic gear 1-16777215 _ 1 No Position | - -
ratio

[PDFactDen]

e Calculation formula for electronic gear ratio:
B: The command unit (it refers to the minimum position unit to which the load moves)
P: the amount of movement of the load shaft rotating a circle
PG: encoder resolution
2500 linear encoder: 2500 x 4 = 10000; 17Bit encoder: =131072; 20Bit encoder: =1048576
m/n: reduction ratio

PDFact PG m
— —

PDFactDen i n
B
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Parameters Setting Unit Default Take effect Control mode
range setting after restart

Pulse filtering
[PDEncFilt]

It is used for pulse receiving interference filtering. The greater the value, the stronger the

0-15 - 3 No Position - -

filtering performance, but the higher the value, the lower the frequency of the pulse received.

Correspondence of each filter level to the pulse receiving frequency

Filter Filter Filter Filter
Freq. Freq. Freq. Freq.
level level level level
- (KHZ) - (KHZ) - (KHZ) - (KHZ)
0 2500 4 950 8 550 12 360
1 2000 5 810 9 500 13 340
2 1500 6 700 10 450 14 320
3 1000 7 620 11 400 15 300

The host device sends a command to the driver in a differential form. For the relevant wiring,
please refer to the wiring section. The correspondence relationship between the pulse input frequency

and the pulse width is as follows:

Pulse mode Max. frequency (Hz) Min. pulse (us)
Differential 3.5M 0.5
Collector 500K 2
[Note]When the pulse input frequency is greater than the maximum frequency, a pulse loss will
occur.
Parameters Setting Unit Default Take effect Control mode
range setting after restart
Motion Mode
. 1-7 - 1 No Position - -
[MotionMode]

When the driver motor is in motion mode, the driver currently supports the following operating
modes (when the motion is started directly using the debug software, the value of the motion mode is

directly set to the current operating mode value)

Varilable Mode name Description
0 JOG motion JOG control motor forward and reverse

. Perform one-way movement between two
1 PTP motion points
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Perform two-way reciprocating between two

2 PTP reciprocating motion points
3 Pulse direction (direct mode) External pulse motion (direct mode)
4 Pulse direction (contour mode) External pulse motion (contour mode)
Parameters Setting Unit Default Take effect Control mode
range setting after restart

Power-on auto
enable 0-1 - 0 Yes Position - -

[Automotoron]

This function is used in a condition in which the "Motor Enable" signal is not connected but the motor
enable is required.

1: On; 0: Off.

[Note] After this function is set, you need to manually disable the enable and save the parameters to flash.

This can be effective after the servo is restarted.

| | Full-closed loop control

Parameters Setting Unit Default Take effect Control mode
range setting after restart
Full-closed loop
0-1 - 0 No Position - -
[DualLoopOn]
0: Close full-closed loop 1: Open full-closed loop

Closed-loop adjustment of the system is executed by directly acquiring the actual position of the load

via an external encoder. The full-closed loop is only applicable to the position control mode (see the

section "Full-closed loop control” for a detailed description of this function).

Parameters Setting  Unit  Default Take effect Control mode
range setting after restart

The gear ratio

numerator from

auxiliary encoder to | 1-16777215 - 1 No Position - -
main encoder
[ExGratingNum]
The gear ratio 1-16777215 - 1 No Position
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denominator from
auxiliary encoder to
main encoder
[ExGratingDen]
The auxiliary encoder resolution can be converted to the resolution of the main encoder by the set scale

value.

It can be calculated as follows

B: The numerator; A: The denominator; PG: Encoder resolution; P: The number of pulses
required for the motor to rotate one turn;
B PG
A_ P
u Smoothing function
Smoath
tion flter | " 0.0156250
o
Parameters Setting Unit Default Take effect Control mode
range setting after restart
Position command
. 1-0.015625 - 0.09375 No Position - -
filter [PDFiltFact]
Motion smoothing
filter 0-120 ms 0 No Position - -
[Jerk]
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Motion Parameter

Acceleration: 10000000 counts/sec™2
Deceleration: 10000000 counts/sec 2
Speed: 100000 T

Emrg. dec: 10000000 counts/sec”2

The command pulse input of a frequency can be filtered. Make motor run smoothly in the
following occasions.

o When the host device issuing the command cannot perform acceleration or deceleration

[ ] When the command pulse frequency is low

[ J When the command pulse is smaller than the motor encoder resolution (10 times or more)
Position command filtering imposes no effect on the amount of movement (the number of
command pulses).

Hz
Command pulse frequency

Hz

Command pulse frequency
when using position
command filter

Hz

Command pulse frequency
when using motion
smoothing filter

u Motion parameters

Parameters Setting range Unit Default Take effect Control mode
setting after restart

Acceleration Posi
1000-2000000000 | pulse/sec”2 100000 No X - -

[Accel] tion

Deceleration Posi
1000-2000000000 | pulse/sec”2 100000 No - -

[Dccel] tion
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Velocity (-2147483642)-21 Posi
. pulse/sec 0 No - -
[Velocity] 47483642 tion
ES deceleration Posi
1000-2000000000 | pulse/sec”2 100000 No - -
[EmrgDecl] tion

The motion parameters are available when [Motion Mode] is set to [Pulse Direction (Contour Mode)];

The acceleration, deceleration and velocity of the motor during operation are reasonably set according to
the actual application;

Emergency stop deceleration: When the alarm is faulty, the deceleration of the emergency stop is
reasonably set according to the actual application;

In [Pulse Direction (Contour Mode)], you can reprogram the command pulses in the following cases by setting [Motion
Parameters].

[ ‘When the host device issuing the command cannot perform acceleration or deceleration

The motion parameter imposes no effect on the amount of movement (number of command
pulses), but it will lengthen the response time of the servo motor to the command pulse.

Hz

Command ulse

frequency ﬁég‘”’ﬁ$

HZ Acceli Speed i Dccelé
Pulse SPGB EBRHED |

(contour mod@‘”&m’ﬁ$ \
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4.7.2 Internal multi-segment speed control

The QX series servo drivers provide 16-segment internal velocity control that can
be switched by input I/O signals.

Analog Control

Operation mode: 2 - Velocity contr ~

AlnputMode : 2 - Internal sectic ¥

AInputDir : 0 - No v

TorqueMaxVel 13107200 user-units/sec
InternalAnalogInput : |0 mv

speed1 0 200 600 800 r/min
ez=ih 900 -1000 |[-800 |[700 /min
speed 200 |[3000 ||-600 | -900 | min
speedd 0 0 0 0 r/min

When using the internal multi-segment speed function, you need to set the operation mode
[OperationMode] to 2-Velocity Mode, and set the analog input source selection [AlnputMode] to
2-internal multi-segment speed setting, set the input I/O function to: 12-Internal multi-segment
speed 1, 13-nternal multi-segment velocity 2, 14-internal multi-segment speed 3, 15-internal
multi-segment speed 4. The correspondence between each stage of velocity and the input I/O signal
is shown in the following table. OFF means that there is no signal input on the port, and ON means
that there’s signal input on such port.

Velocity Internal Internal Internal Internal

command multi-segment multi-segment multi-segment multi-segment

selection speedl speed2 speed3 speed4
OFF OFF OFF OFF
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4.8 Three-loop Adjustment

The control structure of QX series servo driver is based on closed loop negative feedback
regulation, from the inside to the outside: the current loop, velocity loop tuning and position closed
loop tuning, as shown in figure:

[FeesteraTE)
feedforward
STerance i |
pulse input
)
[T
fee dforward Torque reference
fitter 1
arque reference
Pulse filter EZ:(‘:"I‘ vermeg¥av [T filtar 2 CorrRefq AT
Lkl ety e T IGain Torue PR

- reference filter

Vell1] TR
refarence filter

et b
feedback filter WET| £ 3 .—
i B module
detaction o
VETawity
calzulation

Fosition
detecion

IMotor encoder

In order to control the servo motor running accurately, the users need to adjust current loop,

velocity loop and the position loop to obtain their control parameters.
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4.8.1 Current Loop

cupr | Current Loop
enter the interface of current loop tuning tools as shown in the figure:

T SO 2
i Ssefafidi  Drtrercodina

Dot ecity [ Genert Triggtr | Temglane File
0 : 0 e T 1,650

ervo running state.window
. Fdfam;l!f Auxis

VelRlet A

Vell1] A

Cutrent Tusning Current Command Comtond Fiter Teirmnal et .
Oscilloscope window
208 et Position e : - v;n:-.-' :
: a5 5 e
Parameter debugging window
0 Current 1, gaini2893

— £ L ImegZ Current 71, integR38

Data Collection  Data View

[_‘ Dinaksle current con Apply Curent Com: Motas On Maosor OF At Rocoring] Froses Adss . ey o
[I Cancel € Changes [y fars Recording | Uplasd Recording top Cancel Changes

[ ]

The current loop tuning tool interface includes servo running status window, parameter
debugging window, and oscilloscope window, of which the servo running status window indicates
the current status of the control system (motor + driver), the parameter debugging window is used
to set the “current command” and perform “current regulation”, and the oscilloscope window is

used to view the current loop tuning state in real time.

€ Servo running status window
Each tuning tool window has a status bar, which displays relevant data of current motor,

such as current position, velocity, position deviation, velocity deviation, servo status and alarm
information. Through the status bar, you can be aware of the real-time servo status. The status bar

is a very important tool in servo debugging process.
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4 Current loop tuning window

The parameter debugging window includes current loop control parameters such as current

direction, current loop gain, current loop integral, current command related parameters, and torque

command filter parameters.

Parameter Setting Unit Default Take effect Control mode
range setting after restart
Line resistance - Q - No Position | Velocity | Torque
Line inductance - mH - No Position | Velocity | Torque
Evaluation of . .
. - - - No Position | Velocity | Torque
current loop gain
Evaluation of
current loop - - - No Position | Velocity | Torque
integral
Set
. according
Current loop gain . .
i 0-100000 - to the actual No Position | Velocity | Torque
[CurrGain] o
situation of
the motor
Set
Current loop according
integral 0-10000 - to the actual No Position | Velocity | Torque
[CurrKi] situation of
the motor
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Current Tunning | Current Command Current_Filter Terminal

[Disalbie curvent con [Reply Camerd Comt) [ Wotoron Matar O

Notes:

1. This set of parameters can be used to evaluate the current loop parameters of the motor that is connected
to the driver.

2. Before testing, you need to ensure that the relevant parameter settings in the “Protection Parameters” are
completely correct, and the motor power line and the encoder feedback line are connected normally. In this
case, you only need to click the “Start” button and test the line resistance and inductance of the motor, and
evaluate the current loop parameters. By clicking "Write parameters", you can write the evaluation
parameters into the driver parameters.

3. After knowing the line resistance and line inductance of the motor, you can input the values into the line
resistance and line inductance, respectively. And then, click “Apply changes” and debug the software, and
then you can get the evaluation parameters.

4. After the test completes the current loop, it is necessary to perform the “Execute commutation” again in
the commutation adjustment.
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4.8.2 Velocity Loop

Uese, QU RS-232. COM3, 115200
1 Velocity Control
VEL

e —
Pusition; Counts

ror: o

s
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Recording pericd: 100 s8c

Ao gain: 0

o running state'window

Recording g 0877 ms

Parameters to record:
Mastior: ended nomalky

Parameter Axis
Abs. over VEs T, £l ValRat A
er VBus Vell1] A
VelTring | velCommand |  velFiter | Scheduling Teaminal Selict anis

Oscilloscope window

Velocity 1 2 ¥ 1 = sage category: SBeluct mussage:
) P, gain: 1800 o ) (] 0 PosRaf
) P, integralz [40 o a o 0 [ ——
""_ Copy First To All
+ |=«Melocity loop tuning win ] [ [heew

Dafa Collection  Diaka View
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® Efm PRy — [

| Aasts Recoeding| | Freess Aees .W Shaw Gragh| Apply Changes
St Recoeding | Uplead Recording| Stap 1 Cancel Changes
——

Info W
Enter velocity loop tuning interface, which is as shown in figure:

The velocity loop adjustment interface is the same as the current loop, also consisting servo
running window, oscilloscope window, and velocity loop tuning window.
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* Velocity loop tuning window

The velocity loop tuning window includes the velocity loop control parameters such asvelocity

direction, velocity loop gain, velocity loop integral, velocity command related parameters and
torque command filter parameters.

Parameter | Setting range | Unit Default Take effect Control mode
setting after restart
Velocity loop
gain 0-1000000 - - No Position | Velocity -
[VelGain]
Velocity loop
integral 0-100000 - - No Position | Velocity -
[VelKi]

Terminal

VelTusing | VelCommand | Vil Filter Schedding

Copy Frst To A1

Matar On

Mstor O

Divable Yelocity comman] [Apply Velocty Command

Adjust according to the actual feedback value and the reference value.
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4.8.3 Position Loop

SEERET

Position Loop

Enter position loop tuning interface as shown in Figure below. The structure and

layout are similar with current loop tuning interface, which will be repeated no more.

= | ams
5

el 51084 cors W 13countsysee |
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Motor OFF, Posison control
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ng window

[T
[
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4 Position tuning window

Parameter Setting range Unit Default Take effect Control mode
setting after restart
Posmop loop Positio
gain 1-300 - 125 No - -
[PosGain] n
Acceleration "
feedforward 0-65536 - 0 No Positio - -
[AccFFW] n
Velocity o,
feedforward 0-65536 - 0 No Positio - -
[PosFFW] n
Position: 1 2 3 L 5
Gain: 125 0 0 0 0
Accel. FFw: [0 0 0 0 o
Pos. FFW: |0 0 0 0 0

Copy First To All

Position loop gain: The gain value of the position command in the position loop adjustment. The
greater the value, the servo motor can reach the target position faster. However, this value should not be
too large, otherwise vibration and noise will be produced to the motor. The setting range can be 0-300.
Acceleration feedforward: Acceleration feed forward setting in velocity loop adjustment; range:0~65536;

Velocity feedforward: Velocity feed forward setting value in velocity loop adjustment. The setting

range is 0~65536, and 65536 corresponds to velocity feed forward of 100%;
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4.8.4 Filter

In the complex industrial environment that has high-velocity high-precision process
requirements, the servo motor and mechanical load will be subject to different degrees of
mechanical vibration. QX series servo driver provides seven filters to filter given signals and
feedback signals and to meet the specific needs of occasions with different requirements and
complex conditions.

The pulse filter, velocity reference filter and torque reference filter will filter the position
reference, velocity reference and torque reference signal respectively before PI adjustment, and the
velocity feedback filter is to filterthe feedback velocityfed back and calculated from the encoder.
Through QX PC Suite debugging software, you can set the corresponding filter to the one with a
specific function, generally as low-pass filter or notch filter.

The following figure shows the specific position of the six filters in three-loop control,

which are three low-pass filters and three notch filters.

i
AceFEW

BTN

| Pos FW

BEIF AR
FosFilier]

L

FeNEHST
Accel
Decel
Speed

EnrsDes

Jerk
s bt
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E 1oL
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T ikl ExGratingDen

PDFact PDFactDen
Position*
HIF s L 3

Extemal pulse PDEat PDFsctDen detection«
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rating rule
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In the adjustment window of the three-loop adjustment, the filter can be set. The

corresponding interface window is as follows:

Current Tunning Current Command | ¢ Current Filter Terminal

Freq.[Hz]

Current_LPF 200
Freq.[Hz] Depth[db] Width[Hz]

Notch1 0 0 [
Freq.[Hz] Depthldbk] Width[Hz]

Notch2 0 0 0
Freq.[Hz] Depth[db] Width[Hz]

Notch3 0 0 0

Note: Pressing Apply Changes dosen't download the filters data Calc. Filters

Vel.Tuning Vel.Command( Vel Filter >  Scheduling Terminal
Freq.[Hz]
Vel LPF 1950
Freq.[Hz]
VelRef LPF 500

Cale. Filters

e Freq[Hz]: The frequency of the filter; if the frequency setting is too small, the frequency
response of the velocity loop will be reduced. Please set according to the application

Note: Pressing Apply Changes dosen't download the filters data

requirements;

o Width[Hz]: The width of the notch filter, which is set according to the resonance condition of the
device, and is generally set to 0.38 times of the notch frequency;

e Depth[db]: The depth of the notch filter, which is set according to the resonance of the device,
set this figure firstly to 3, and gradually increase based upon its effect..

[Note]After setting the relevant parameters of the filter, you must click “Calculate filter” to execute

the filter calculation before you can write the update of filter parameters.
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Note: Pressing the Apply Change button does
[ Baud 1 | [ Baud 2 ‘ [ Baud 3 | [ Baud 4 ]-uotwnre the fiter data to the driver I

4.84.1 Use of notch filters
If the mechanical rigidity is insufficient, the motor itself is close to smooth running (or

stationary), and the mechanical transmission end will still oscillate continuously. In this case, the
notch filter can be used to slow the oscillation of the mechanical transmission end. The
low-frequency vibration frequency ranges from 1.0Hz to 100.0HZ. At this point, we can obtain
the low-frequency vibration frequency by the following method.

1. Set the data acquisition parameters of the debugging software oscilloscope, as shown

below:
TGewd | Tiow | Tenoeie

Rocwedfing poriod; 1000 Jome

Recording gap: 0T I ms

s s s

Parameter Axls.
Vellet A
velli] A

i
Al

Array parameter index:
1 1-a

[as 0 [usdne | e |

Data Collctio  Data View
2. Obtain the waveform diagram when the low-frequency vibration occurs to the

machine:

vicos

facrieg s

3. Itis shown as follows after zooming in:
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4. Get the time of 10 crests through the vertical mark of the oscilloscope, as shown below:
| Chart 1 | i:3

0000 4

Xe1401570+000 DXa3.BOTILE-002 Zoom XY

DX = 5.80991E-002, that is, 0.0580991s is derived. Thus, a cycle of a vibration
waveform we get is 0.00580991s, and the vibration frequency of 172.1 Hz can finally
be derived.

5. Enter the resulting frequency into the notch filter.

| Cument Tuneing | Cument Command | Cument Filter | Terminal

Froq.[He]
Current LPF 500

Freq ) Depthidi] Width[Hz]
Neacht 1721 3 B

Freqldsl  Cepthide]  widshiMzl
Notch? o o o

Freq[Hzl  Depthidb]  Width[Ha]
Notehi ] () (]

Note: Fressing Apply Changes dosen't download the filters data

o Freq[Hz]: The frequency of the filter
e Width[Hz]: The width of the notch filet, which is set to 0.38 times the notch frequency;
e Depth[db]: The depth of the notch filter. Set this figure firstly to 3, and gradually increase based
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upon its effect.
[Note]After setting the relevant parameters of the filter, you must click “Calculate filter” to execute
the filter calculation before you can write the update of filter parameters.
The QX series servo driver can record the notch frequencies of three frequency segments at the

same time.

=
Mote: Pressing Apply Changes dosen't download the filters data m ‘
——_  —

4.9 Motion

After completion of basic parameter setting and gain tuning, the motor can be taken for a
Motion to test if the current parameter is reasonable and if the motor can operate normally. QX
series servo driver provides two kinds of basic Motion modes:

(OPTP motion;

®)1JOG motion.
49.1 PTP
I~

‘When executing PTP motion, the motion system will move from the current position to the

appointed absolute target position.
Click “Motion>PTP” to enter PTP motion mode setting interface as shown in Figure:
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User, X, RS-232, COM3, 115200

Point to Paint
[R——— Oeoonts veloity:
Pou, arrer ] Wl wrrors o Recarding period: 1000 sec
Statun:  Motee OFF Auto gain [ Racording gap (g ™
e gt FrrarMapping: 0
2 H Paramaters 1o record:
Motdr/Servo Running status window vt -
VelRef A
vell1] A
U s User prog. (:lul).
(" Point o Point_ | LoogParametes | Cunrenl Filler | Vel Filler Terminal || Setect anie
Gein Parssmetars 3 ... Oscilloscope window
SelEct Message CaBpo Sesect mEssage
o 125 Hoo Fovken = | PosRel -
P ol asray arameter index
l i ] 3 w0
T Fesaas 0 .
\. | ....PTP motion parameter window Cad ] [ ] [ |
[ Pl waskening Corarol: 5 | |
— WeakCurGain: (500 Data Cobiection  Data View
=) ] dasto Recording|_] Freece Aams [gror Recording And Show Gragh| | APPlY Changes
[ Start Racording | Uplosd ecording| | Stop | foics Trigoe [Cancel Changey
Leine
Motbons nfo W

PTP motion parameter setting window is as shown in Figure below:

Point fo Point | LoopParameter | Cument Filter | Vel Filter | Terminal

Acceleration: 10000000 counts/sec"2 [ neERar e
Deceleration: 10000000 counts/sec™2

Speed: 100000 counts/sec

Smooth: ms

Cancel Changes
Emrg. dec: 10000000 counts/sec™2

Apply Changes

Repetitive wait: ms

ﬂ

Target 1: | | counts [GetPos1|[ Go1 |[Ge1Rep| [ stop |
Target 2: |0 | counts [GetPos2|[ Go2 |[Go2Rep| |Stop Repetitive |
Relative diD counts | Fwd ‘ |Fwd REp.‘ | Abort |

[ Back |[BackRep| | Zero Position |

The acceleration, deceleration, velocity, smoothing and emergency stop deceleration are the
motor motion parameters, which have been described in the previous section. You can view the
detailed explanation in “Operation mode”.

o RepetitiveWait: The time between round-trip when executing PTP round-trip movement

o Target 1/Target 2: Two target points for PTPmotion; click“Get Pos 1” or “Get Pos 2” to reach the
corresponding target point, or click “Go 1 Rep” or “Go 2 Rep” to repeat the motion between the
two target points;
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e Get Pos 1/ Get Pos 2: Click “Get Pos 1”7 or “Get Pos 2”, and you can set the current motor
position into “Go 1 or “Go 2”;

o Relative Distance: The relative distance from the current position to the specified position; can
not be used with “Go 1” and “Go 2” at the same time.

e Stop: current motion stops at set deceleration;

o Stop Repetitive: Stop after motion of this time finishes;

e Abort: The current motion stops at once;

o Motor Off: the current motion of motor stops by inertance and motor loosens.

e You can switch the units of the above parameters by modifying the value of “Unit Conversion”
in “Parameter”.

Point to Point | LoopParameter | Current Filter Vel Filter Terminal

Gain Parameters

PosGain 125 VelGain: 3800
VelFFW: L] velKi: 40
PosFFWFilt: 3 Stiffness: 60 %o

Flux W

akening Control
Flux Weakening Control:
WeakCurrGain: 500

WeakCurrki: 25

Apply Changes

The parameters related to the stiffness of the driver can also be optimized in the PTP interface,
as shown in the following figure:

Parameter Setting range Unit Default Take effect Control mode
setting after restart
Position loop
gain 1-300 - 125 No Position - -
[PosGain]
Velocity
feedforward 0-65536 - 0 No Position - -
[PosFFW]
Velocity loop
gain 0-1000000 - 250 No Position | Velocity -
[VelGain]
Velocity loop
integral 0-100000 - 10 No Position | Velocity -
[VelKi]
Velocity
0-60 - 3 No Position - -
feedforward
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filter constant
[PosFFWFilt]

Stiffness

) 0-300 % 60 No Position - -
[Sitffness]

External
interference
) ] 0-1024 0.001 0 No Position | Velocity -
resistance gain

[VelDST]

Position loop gain: The gain value of the position commandin the position loop adjustment. The
greater the value, the servo motor can reach the target position faster. However, this value should not be
too large, otherwise vibration and noise will be produced to the motor. The setting range can be 0-300.

Velocity gain: The gain value of the velocity command in the velocity loop adjustment. The greater
the value, the servo motor can reach the target position faster. However, this value should not be too large,
otherwise vibration and noise will be produced to the motor. The setting range can be 0-1000000.

Velocity integral: The integral value of the velocity command during the velocity loop adjustment.
When the velocity integral is increased, the velocity response time can be reduced and the velocity control
error amount can be shortened. However, this value should not be too large, otherwise vibration and noise
will be produced to the motor. The setting range can be 0-100000.

Velocity feedforward: The velocity feed forward setting value in the velocity loop adjustment. The

setting range is 0~65536, 65536 corresponded to the velocity feed forward of 100%.

Velocity feedforward filter constant: By turning down this parameter, feed forward at a lower
velocity can be smoother.

Stiffness: When the auto disturbance rejection mode is turned on, increasing this parameter can
reduce the velocity response time.

External disturbance resistance gain: Turning this parameter up would increases the damping of the
velocity loop. In position mode: Lowering this parameter may reduce position overshoot; in velocity

mode, increase of this parameter may reduce velocity overshoot.
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49.2 JOG

=]
4°9¢ ) jo6
JOG is a simple motion mode. When the relevant motion parameters are configured through

the software, you can click “Forward” or “Reverse” to achieve the corresponding motor operation.
When executing JOG motion mode, system will accelerate from the current position to the set
velocity, and then maintain a state of uniform motion.

Click “Motion>JOG” to enter JOG motion mode setting interface, which is as shown below.

Users can set in the reference of the relevant parameter meaning of “PTP”.

Acceleration: 10000000 counts/sec™2
Deceleration: 10000000 counts/sec™2
Speed: 100000 counts/sec

Smooth: 0 ms
Emrg. dec: 10000000 counts/sec™2
RS5232 Disconnect!? ms
Move Backward | | Move Forward
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4.10 Advanced adjustment
4.10.1 Auto gain

I I Auto gai
& uto gain

QX PC Suite debugging software offers "auto gain" function, which simplifies the rigid

debugging of servo motor. The "auto gain" interface is shown below.

Statuses Terminal

Stiffness: |1 4

2
VelBandHz:|1.543 Hz
JartRatio: |00

Estimated parameters: Controller's parameters

PosGain: PosGain: 125
velGain: VelGain: 3800
velKi: velKi: 40
POSFFW: POSFFW: 0
SERT st bR AT SRR 0

The auto gain debugging interface is as shown in the figure above. When automatic gain
calculation is needed, you need to move the motor using PTP function and then click “ON”. The
driver will calculate the “velocity loop bandwidth” and “inertia ratio” based on the currently set
“low frequency stiffness”; the "low-frequency rigidity" can be modified during the calculation
process. The greater the value, the stronger the stiffness of the motor, that is, the higher the
response of the motor, but not too high, otherwise the motor will vibrate. After the “velocity loop
bandwidth” and the “inertia ratio” change have been stabilized, the automatic training calculation
can be stopped, after which the evaluation parameters can be "calculated" and the evaluation
parameters can be "written" into the driver parameters.

Note: Please stop the motor when performing "write parameters".
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5 Introduction to Keys on Digital Operation

Panel

The digital operation panel of the QX servo driver is mainly composed of a digital display
part and operation keys. Its structure is shown in the figure:

GZS)EL,%tD ﬁ%ﬁ %digital

The function description for each component is shown in the

following table:
Component Specific operation Function
.. . 7-segment LED | Display monitor values, parameter values, etc. in 6
Digital display | 01001 tube digits
1. Perform switching among five modes
MODE 2. Press and hold to set the value of high, medium
and low bits.
Operation keys Additiongand subtr‘n of values.
1. Press the displacement cursor
WR/ 2. Press and holc’this key to enter or confirm the
modified parameters

> Press: Tap the key within 1 second
> Press and hold: release the key after pressing it for more than 3 seconds
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5.1 Operation mode
The digital operation panel allows status display, general parameter change and
setting, motion, save parameters, view alarm record, monitoring value confirmation,

General
Setting

5.1.2 Contents of the mode Function »
Setting record

etc.

5.1.1 Operation mode switching
ninfo

Click the “MODE” key on the digital operation .

panel to switch among five operation modes. The

switching sequence is as shown below:

Operating mode name Content

Operating status display e To display all power supplies, servo enable

- (Motoron), positive and negative limit and alarm

status.
General parameter settings oThe general parameters are divided into 4
roups based on functions:
— MmN G0 Motor enablg and  power-on
o [ L IL# auto-enable settings
Grl Basic control parameter settings
Parameter ID G2 Stiffness adjustment and internal
groun velocity settings
Gr3 Parameter settings for brake and
MODBUS with analog
Motor commutation related
Gr4
parameters
Gr5 1/O configuration parameter settings
Function parameter oIt executes the following functions: JOG
operation, position clearing and save parameters
| o k" | N N R to Flash
farm record display olt is used for the most recent alarm record
R ] H 1 1 query, and the data will be cleared after power
o oo off.
Monitor display e To monitor the velocity, velocity command,
mn N torque, torque command, auxiliary encoder
O b o o position, external pulse, analog port input

voltage, warning status, etc.
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5.1.3 Display range

The form of data displayed by digital operation panel is as follows.

> 0-9999data

Display of digital operation panel

Display range of each digit bit

¢ 18 0~9
|
|
o= H 18 10~99
|
H <g 18 ds | 100~999
——
157 1 7 of -
L O 1000~9999
> 0~99999999data
Display of digital operation panel Display range of each digit bit
10 11 i -
0 1'uu lublt 0~9999
C T O 0-9999
L g o
'] 'IEBIU 18 bit 0~9999

4 The LEDs on the left indicate low, medium, and high bits. Press MODE for more than

seconds and then release it to switch.

> Hexadecimal data

Digital operation panel display

Display range of each digit bit

: p zF FQ it 0~FF

,:C'Blﬂ .Bt 0~FFFF
;'_, :F 18 ‘B 8 0000~FFFF (Bit31~Bit0)
H_ ’:: ‘ B hﬂ > 8 0000~FFFF (Bit63~Bit32)
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> Digital tube displays corresponding content

JgdddH456788
Aol dEFLHJL

ri

(]

<
10

5

BN

N
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5.2 State display mode

Display code | Description
l “hi ey 1/ 7and control power (r, t) are
w 'zl a5 1.2 roperation.
Sei 87isplay "8" in rotating
I

[ Borurapd Limit ofatie,

[ Reveree limit etatng,

T 1= 'z 7 lij#yed when an alarm occurs.
ALJELD

5.3 Alarm record viewing method

The alarm log can be viewed through the digital operation panel, but the alarm log will be
cleared automatically after reboot.

Step | Operatin Display code Description

g key

1 r oLl trbde

Press the MODE key to

switch to the

2 MODE <501 B i left
ﬁ LUIHB. 1= ’igit

“1” flashes.

Press and hold the WR

kev for 3 seconds. then

3 WR/ } HLa td Ydided Jthe

correSpuhaiug T “Gialm

code.
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5.4 Alarm record clearing method
The alarm log can be cleared through digital operation panel, or can be cleared automatically
after reboot.

Step Operating Display code Description
key

1 PSS LI Z status

| Press the MQWSy to switch to

j shown in left

e rUt I last digit “1”
ﬂashes

2 MODE

HL
3 v R ‘l-l 3 H I_ l vgtf(il}é 1Ifedisplay

| Press and hold the WR button for
WR/ v~ release it and
4 } O )‘d H z| | splay state as

shown in left figure.

Press and hold the WR button for

WR/ 3 co's o Tu o release it and
3 } s BC 20 splay state as

shown in left figure.

Then, it will automatically return

| tp g€/ sy yte as shown in
6 lq U LH A 1d  the alarm

| information will then be cleared.
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5.5 Parameter editing instructions
In the general parameter setting and function parameter setting editing mode, the internal
parameters of the servo driver are changed according to actual needs. The change method will be
explained, for example, changing 2000 as 12000 in the general parameter “velocity loop gain
Gr2.01”.

Step | Operatin Display code Description
g key
1 1 Jo (S B ::
. L
| Press the MODEJy—to switch to the
2 MODE r » (1sf1 10 in left figure, and
LJ 7 1 "L s at this time.
| By pressing the T key, the display
3 A [ ’_{ 1.7 1 shown in the left
UL B L1 will flash.
| Pres the§feplace” key and shift to the
4 WR/ > ~ S0 the first digit “0”
v ool
| By pressifggsthe “Plus” key, the display
5 A O vty e state shown in left
o _f 51k 1it “2” flashes.
Press and hold "W Rgmko switch to the state
6 WR/ > v '1"—,"tﬁ;l,—, the last digit "0"
e 2gat
Press and hold MQRE to switch high to
7 MODE middle bit: the lell side displays "two
- 7 2= 1 =135t digit "0" flashes
L u
By pressing the “Rlgs” key, the display
8 will he adineted to The state shown in left
A - reye g t “1” flashes.
Press and hold th@R” key to confirm
9 WR/ > “a prEs T gtas 2= & fi last digit “1” stops
N E AR ]
|
| P ~ e ~N—— .
OToscy Eﬁ [ 1y and switch to the
10 MODE U™ aCad e
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5.6 Parameter saving operation
After editing the relevant parameters, you need to save the parameters to the FLASH of the
servo driver. Otherwise, the parameters modified after the restart will be restored back to the
original parameters.

Step | Operating Display code Description
key
Press the “MODT&tton to adjust the
1 MODE ,C’I 0100t el _luf7 in left figure, and
[ ol il L& s at this time.
Press the "Plus d the number to
2 A 5 ‘i ="2" flashes at this
H . c

Press and hold the “WR” key for 3

gegopde  than raleaca jt to enter the

3 WR/ > 5‘ g ef™ v enu. The status
| “save’” as shown 1n lett is displayed.

| Press and hold the “WR” key for 3

4 WR/ > efqrfys If the state in left

1U ‘n O ” the driver and
enter the parameter savmg state

[
When the driver saves the parameters, it
Wlll automatlcally jump to the left
5 ,q % the parameters are
rvo driver at this
| tlme

5.7 JOG mode operation instructions
The motor operation test can be performed in the JOGMotion mode using the digital operation
panel. When using the JOG mode, the motor should be separated from the device to avoid the
danger of collision. (Do not save parameters after performing JOG mode)

Step Operating Display code Description
key
1 Y o 2w 2t L B
5 MODE Pr?ssrthe I\L/‘IODEL : to idjust as shown
1=, il = 1T 0” flashes.
g]ll 0O i 71 4 WR” key for 3
3 WR/ 1 1 t and enter “JOG
> dgi
| Press and hold_the_"WR" key for 3
4 WR/ > ¢ (- tr - skF and the servo is
| clhavi€u at uns tuuc.
| Control_mator forward and reverse by
5 ="' n— 1
AY
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5.8 Operating instructions for restoring
factoryparameters

After the parameter is garbled, you can restore the factory parameters of the driver by this way.
When restoring the factory parameters, you need to ensure that the motor and the driver are
properly connected.

Step Operating Display code Description
key
1 N g ) f= il =
Press the “MODE” to adjust the
2 MODE it sttt 4T EBre shown in

ﬁ:u I E tf_f flashes.

| P_ress_the_“Plhs”;‘to add the
3 A 1y S U last digit “3”
lq alds 3

Press and hold the “WR” key for 3
seconds, then release it and enter the

cow > PRDEF S

is then displayed.

Press and hold the “WR” key for 3
seconds, then release it, and the
factory parameters will be restored.
The motor identification code
corresponding to the motor will be
displayed, and the status will be
> dipnlayad q¢ ‘°‘°§ Fionpra chows.

=l fry= i 1 between the
specitic serial number and the motor
model, please refer to the Appendix
"Correspondence Table of Motor
Identification Codes".
After the parameters are restored,
please save these parameters.

After the “Restore to Factory Parameters” operation, the corresponding parameters in Gr 0.01
are also changed to the corresponding motor identification code.

If the alarm shown on the left column
appears when the factory parameters are

E w0 B 1€ connection
3f- ef- P | the driver is

normal.
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5.9 Absolute encoder position clearing

When using an absolute encoder (with battery), if the battery voltage is low or the battery
cable is disconnected, the encoder will judge the fault caused by low battery voltage. This fault is
recorded inside the encoder. The battery after re-connection will not be reset automatically but
needs to be cleared manually.

Step | Operating Display code Description

key
Press the “MODEgakey to
nA.'“Ew ”’1(‘ A;F“]'ﬁz as
AL rf ¢ 1d the
last digit “0” flashes.

1 MODE

Press the "Plus” keggge-add
2 A tyn e ld the
Ao EhELH

Press and hold the “WR”
key for 3 seconds and then
> L releneait *’" aptar tha “Save

I IR R i d the
status “enclr”’ as shown in
left is displayed.

Press and hold the “WR”

key for 3 seconds and

gt St yin left

4 WR/ > i <y Crun”

the driver and enter the
parameter saving state

When the driver saves the
parameters, it will
automatically jump to the
dian]noxr joterfece co shown

U j1 the
parameters are saved. After
this, just restart the servo
driver.
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5.10 Description of operation mode parameters
5.10.1 General parameters

The general parameters are classified by Gr and entered in the following list in the order of

ID.
@ Settings of Gr0 motor enable and power-on auto-enable
ID Variable Parameter name Control mode
01 | MotorID Motor identification code Position | Velocity | Torque
02 | MotorON Motor enable Position | Velocity | Torque
03 | AutoMotorON Power-on auto enable Position | Velocity | Torque
#  Grl basic control parameter setting
ID Variable Parameter name Control mode
00 | OperationMode Operating mode Position Velocity | Torque
01 | MotionMode Sport mode Position | Velocity | Torque
02 | PDMode Pulse mode Position
03 | ModRevOn Enf:oder revolution  mode Position Velocity | Torque
switch
04 | EmulDir Main ent':o'd r .fee(?back Position Velocity | Torque
frequency division direction
The numerator of main
05 | EmulRat encoder feedback frequency | Position Velocity | Torque
division output
The denominator of main
06 | EmulRatDen encoder feedback divider | Position Velocity | Torque
output
07 | EncFilt Main encoder digital filter Position | Velocity | Torque
08 | PDEncFilt Digital  filter —of pulse | b, Gion
direction encoder
09 | PDFact The numerator of electronic Position
gear ratio
0A | PDFactDen The deqommator of electronic Position
gear ratio
0B | PDEncDir Pulse direction reversal Position
oC | PDFiltFact Pulse direction direct mode Position
filter
0D | CurrLimMode Torque limit mode Position | Velocity | Torque
O0E | CurrLimFwd Torque forward limit Position Velocity | Torque
OF | CurrLimRev Torque reverse limit Position Velocity | Torque
10 | ContCL Rated motor current Position | Velocity | Torque
11 | PeakCL Maximum motor current Position Velocity | Torque
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®  Gr2 Rigidity adjustment and internal velocity setting

ID Variable Parameter name Control mode

00 | PosGain Position loop gain Position

01 | VelGain Velocity loop gain Position | Velocity

02 | VelKi Velocity loop integral Position | Velocity

03 | PosFFW Position feed forward Position

04 | Accel Acceleration Position Velocity | Torque
05 | Decel Deceleration Position Velocity | Torque
06 | Speed Velocity Position Velocity | Torque
07 | Jerk Smoothness Position Velocity | Torque
08 | Stiffness Stiffness Position Velocity

09 | MultiSpeed! Iv‘jlirc‘i‘t‘; velocity setting st Velocity

0A | MultiSpeed2 irét]f)réli?}l/ velocity setting 2nd Velocity

0B | MultiSpeed3 Ivr:lf)rcnl‘;‘; velocity setting 3rd Velocity

0C | MultiSpeeds Ivléﬁf)rcri‘; velocity setting 4st Velocity

0D MultiSpeeds Lr;tlircnisti}l, velocity setting Sst Velocity

[3) MultiSpeeds ir:le(:)réli?}l, velocity setting 6st Velocity

OF MultiSpeed7 irétlzrcnietl}ll velocity setting 7st Velocity

10 MultiSpeeds {]I;tlzrcnié:}ll velocity setting 8st Velocity

11 MultiSpeed9 irétlil;ni;ti}ll velocity setting 9st Velocity

12 MultiSpeed10 irétle(:)réli?}l, velocity setting 10st Velocity

13 MultiSpeed1 1 irétlzrctli?}ll velocity setting 11st Velocity

14 MultiSpeed12 {]I;tlzrcnie:}ll velocity setting 12st Velocity

15 MultiSpeed13 irétlil;nizti}ll velocity setting 13st Velocity

16 MultiSpeed 14 irétle(:)réli?}l, velocity setting 14st Velocity

17 MultiSpeed15 irétlzrcnietl}ll velocity setting 15st Velocity

18 | MultiSpeed16 Internal velocity setting 16st Velocity
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velocity

% Gr3 Related parameter settings of brake and MODBUSwith analog

ID Variable Parameter name Control mode

00 BrkSpeed \Ijle(ﬁ)(iiirtl}% brake release Position Velocity | Torque

01 BrkOnDly gr?ll;ilng brake action delay | Position Velocity | Torque

0 BrkOffDly g;léiing brake release delay | Position Velocity | Torque

03 ModbusAddr MODBUS address Position Velocity | Torque

04 ModbusBaud MODBUS baud rate Position Velocity | Torque

05 AInDB[3] Analog 3 input dead zone Velocity | Torque

06 AlnGain[3] Analog 3 input gain Velocity

07 AInOffSet[3] Analog 3 input compensation Velocity

08 ATnFilt[3] CAOr:}l;l)iem 3 input filter Velocity

09 AlnputMode Analog input source selection Velocity

0A | AlnputValue Internal analog voltage value Velocity | Torque

0B AinputDir ::111:(1;)% ) input direction Velocity

0C | AInDB[5] Analog 5 input dead zone Torque

oD AlnGain[5] Analog 5 input gain Torque

0OE AInOffSet[5] Analog 5 input compensation Torque

OF AInFil([5] Analog 5 input filter Torque
coefficient

10 ModbusDisTime ngebcltlison delay (tiiirslf:nnection Position Velocity | Torque

& Gr4 Motor commutation related parameters

D Variable Parameter name Control mode

00 MotorType Motor type Position Velocity | Torque

01 PolePrs Pair of poles Position Velocity | Torque

02 AutoGJm Moment of inertia Position Velocity | Torque

03 RatedTorque Rated torque Position Velocity | Torque

04 RatedWm Rotating speed Position Velocity | Torque

07 EncType Encoder type Position Velocity | Torque

08 EncRes Encoder resolution Position Velocity | Torque

09 EncDir Encoder direction Position Velocity | Torque
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0B ComtMode[1] Commutation mode Position Velocity | Torque
0C ComtMode[3] Commutation time Position Velocity | Torque
0D ComtMode[2] Commutation increment Position Velocity | Torque
®  Gr5 1/O configuration parameter settings

ID Variable Parameter name Control mode

00 DInLog Input logic (decimal value) Position Velocity | Torque
01 DInLogl No. I input logic Position Velocity | Torque
02 DInLog2 No. 2 input logic Position Velocity | Torque
03 DInLog3 No. 3 input logic Position Velocity | Torque
04 DInLog4 No. 4 input logic Position Velocity | Torque
05 DInLog5 No. 5 input logic Position Velocity | Torque
06 DInLog6 No. 6 input logic Position Velocity | Torque
07 DInLog7 No. 7 input logic Position Velocity | Torque
08 DInLog8 No. 8 input logic Position Velocity | Torque
09 DInLog9 No. 9 input logic Position Velocity | Torque
0A | DInLogl0 No. 10 input logic Position Velocity | Torque
10 DInFilt Digital IO input filtering Position Velocity | Torque
11 DInModel Port 1 input function selection | Position Velocity | Torque
12 DInMode2 Port 2 input function selection | Position Velocity | Torque
13 DInMode3 Port 3 input function selection | Position Velocity | Torque
14 DInMode4 Port 4 input function selection | Position Velocity | Torque
15 DInMode5 Port 5 input function selection | Position Velocity | Torque
16 DInMode6 Port 6 input function selection | Position Velocity | Torque
17 DInMode7 Port 7 input function selection | Position Velocity | Torque
18 DInMode8 Port 8 input function selection | Position Velocity | Torque
19 DInMode9 Port 9 input function selection | Position Velocity | Torque
1A DInMode10 Port _ 10 input function | Position Velocity | Torque

selection

20 DOutLog Outpot logic (decimal value) Position Velocity | Torque
21 DOutLogl No.1 output logic (binary) Position Velocity | Torque
22 DOutLog2 No.2 output logic (binary) Position Velocity | Torque
23 DOutLog3 No.3 output logic (binary) Position Velocity | Torque
24 DOutLog4 No.4 output logic (binary) Position Velocity | Torque
25 DOutLog5 No.5 output logic (binary) Position Velocity | Torque
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26 DOutLog6 No.6 output logic (binary) Position Velocity | Torque

27 DOutLog7 No.7 output logic (binary) Position Velocity | Torque

28 DOutLog8 No.8 output logic (binary) Position Velocity | Torque

29 DOutLog9 No.9 output logic (binary) Position Velocity | Torque

30 DoutPort Output status Position Velocity | Torque

31 DOutModel Port ' 1 output function | Position Velocity | Torque
selection

1 DOutMode2 Port ‘ 2 output function | Position Velocity | Torque
selection

33 DOutMode3 Port _ 3 output function | Position Velocity | Torque
selection

34 DOutModed Port _ 4  output function | Position Velocity | Torque
selection

35 DOutModes Port ' 5 output function | Position Velocity | Torque
selection

36 DOutMode6 Port ‘ 6 output function | Position Velocity | Torque
selection

37 DOutMode? Port _ 7 output function | Position Velocity | Torque
selection

38 DOutMode8 Port _ 8 output function | Position Velocity | Torque
selection

39 DOutMode9 Port ' 9 output function | Position Velocity | Torque
selection
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5.10.2 Function descriptions of parameters

5.10.2.1 Gr0Motor enable and power-on auto-enable settings
Content
Gr0 Setting Unit Default Take effect
Parameter name .
range setting after restart
Motor
01 identification code 0-9999 - - Yes
[MotorID]
The initial parameters of the motor can be set by using the motor
Parameter identification code. For the motor models corresponding to the motor
description identification codes, please refer to the Appendix "Correspondence Table of
Motor Identification Code".
Content
Gr0 Setting Unit Default Take effect
Parameter name )
range setting after restart
Motor enable
02 [MotorON] 0-1 - 0 No
Parameter 0: Off The motor is in the shaft loosening state
description 1: On The motor is in the shaft locking state
Content
Gr0 Setting Unit Default Take effect
Parameter name .
range setting after restart
Power-on auto
03 enable 0-1 - 0 Yes
[AutoMotorON]
0: Off The motor is in the shaft looseningstate after the servo driver
Parameter power is turned on.
description 1: On The motor is in the shaft locking state after the servo driver

power is turned on.
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5.10.2.2 Gr1 Basic control parameter settings
Content
Grl Setting Unit Default Take effect
Parameter name
range setting after restart
Operation mode
00 [OperationMode] 13 } 3 No
1: Current mode
Parameter X .
description 2: Velocity mode
3: Position mode
Content
Grl Setting Unit Default Take effect
Parameter name .
range setting after restart
Motion mode
o1 [MotionMode] 0-4 ] 3 No
0: JOG mode
Parameter 1 PTP (one-way) mode
description 2: PTP (reciprocating) mode
3: External pulse (direct mode)
4: External pulse (contour mode)
Content
Grl Setting Unit Default Take effect
Parameter name
range setting after restart
Pulse mode
02 [PDMode] 1-7 - 1 No
1: Pulse direction (differential)
2: Double pulse (differential)
Parameter 3: AB orthogonal (differential)
description 5: Pulse direction (optocoupler)
6: Double pulse (optocoupler)
7: AB orthogonal (optocoupler)
Content
Grl Setting Unit Default Take effect
Parameter name
range setting after restart
Encoder revolution
03 mode switch 0-1 - 0 No

[ModRevOn]
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0: Off
Parameter 1: On
description Note: It needs to be turned on when the motor runs in one direction
Content
Grl Setting Unit Default Take effect
Parameter name )
range setting after restart
Main encoder
feedback
04 frequency division 0-1 - 0 Yes
direction
[EmulDir]
Parameter Change the direction of the main encoder frequency dividing output
S 0: forward
description )
1: reverse
Content
Grl Setting Unit Default Take effect
Parameter name )
range setting after restart
The numerator of
main encoder
05 feedback frequency 1-65535 - 1 Yes
division output
[EmulRat]
The denominator of
main encoder
06 feedback frequency 1-65535 - 1 yes
division output
[EmulRatDen]
[ For the servo driver of B version:
The encoder feedback output ratio determines the ratio of the main encoder input to
the encoder analog output, and divides the frequency for encoder output pulse (the
A- and B-phase pulses are output by the CN1 port after frequency division). If the
Parameter L . .. . .
description ratio is 2, it means two divided-frequency. When it is 3, it means three

divided-frequency, and so on. If it is set to 0 or 1, it means one divided-frequency.
Thecalculation formula of the frequency division output numerator/denominator
B: EmulRat; A: EmulRatDen;

P: The number of pulses required for the motor to rotate a revolution;

PG: Encoder resolution;
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B _ P
A~ PG
Encoder resolution:
The 2500-line encoder is 2500x4=10000;
17Bit encoder is =131072;
20Bit encoder is =1048576;
L] For the servo driver of BPro version:
Set EmulRat (Gr 1.05) to the number of pulses required for frequency division by
one revolution of the motor.
Content
Grl Setting Unit Default Take effect after
Parameter name .
range setting restart
Main encoder digital
07 filter [EncFilt] 1255 ) 15 No
Parameter It is used for feedback of interference filter sent by motor encoder. The
description greater the value, the stronger the filtering performance, but the greater the
P value, the lower the frequency of the feedback from the encoder.
Content
Setting Unit Default | Take
Grl ;

Parameter name range setting | effect
after
restart

Digital filter of pulse direction encoder
08 [PDEncFilt] 0-13 - 3 No
It is used for pulse receiving interference filtering. The larger the value, but in this case, the lpwer
the frequency of the received pulse.
Param The maximum pulse receiving frequency for each filter level is as follows:
eter Freq. Freq. Freq. Freq.
Level Level Level Level
desgri (KHZ) (KHZ) (KHZ) (KHZ)
ption 0 2500 4 950 8 550 12 360
1 2000 5 810 9 500 13 340
2 1500 6 700 10 450 14 320
3 1000 7 620 11 400 15 300
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Content
Grl Parameter Setting range Unit Default Take effect after
setting restart
Electronic gear ratio
09 numerator 1-16777215 - No Position
[PDFact]
Electronic gear ratio
0A numerator 1-16777215 - No Position
[PDFactDen]
Electronic gear ratio calculation formula:
B: instruction unit (the so-called instruction unit refers to the minimum position unit in
which the load is moved)
PG: Encoder resolution
P: The amount of movement of the load shaft by one revolution
%: reduction ratio
PDFact PG m
PDFactDen % T
Encoder resolution:
2500-line encoder: 2500x4=10000
g 17Bit encoder:217=131072
5 20Bit encoder: 220=1048576
2 | 24Bitencoder:224=16777216
% Example of electronic gear ratio setting
]
= Mechanical structure
=S Ball screw rod Disc Pulley
= Instruction unit: Instruction unit: 0.01° Instruction unit: 0.005mm
Content 0.001mm D)
Load sha_fl =
[yt e R dh/ io: 100:1 Reduction ratio: 50:1
Ball screw pitch: 6mm LoadeshL:;“tlon retie: ) Pul]eydiar;:ete‘r: ®100mm
Encoder resolution 2500lines 17Bit 24Bit
Mechanical structure S . . X o Pulley
specifications crew pitch: 6mm Rotation angle: 360 circumference:314mm
Instruction unit 0.00lmm 0.01° 0.005mm
Reduction ratio 1:1 100:1 50:1
Electronic gear ratio 10000 x 1.3 131072 X 100_ 16381 1048576 50 _ 131072
6000 “1-3 36000 < 1 — 45 62800 ~ 1~ 15
Parameter PDFact: 5 PDFact: 16384 PDFact: 131072
PDFactDen: 3 PDFactDen: 45 PDFactDen: 157
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Content
Grl Setting range Unit Default Take effect after
Parameter name )
setting restart
Pulse direction reversal
0B [PDEncDir] 0-1 ) 0 No

uondLosap
I0)oweIR g

When the direction in which the motor runs is inconsistent with the actual pulse
output direction, select 1 to reverse the direction. This function is valid only for external
pulse control.

0: No

1: Yes

Content
Grl Setting range Unit Default Take effect after
Parameter name
setting restart
Pulse direction direct
0C mode filter 1-64 - 6 No
[PDFiltFact]

uondriosap
Io)owered

It is used for trajectory smoothing in direct mode. The higher the level, the smoother the
trajectory, but the longer the lag time.

Content
Grl Setting range Unit Default Take effect after
Parameter name i
setting restart
Torque limit mode
0D [CurrLimMode] 0-3 - 0 No
0E T‘“{g;fiﬁ”ﬂgé‘]m“ 0-50000 mA 20000 No
OF T"r[‘g‘lfnfg;f;f;‘]m“ 0-50000 mA 20000 No
1. When 0D is set to 0, the torque limit function is disabled, and the OE and OF
§ ¥ | parameters are invalid.
=3 £ | 2. When the OD is set to 3, the torque limit function is enabled, and the OE and OF
=S a parameters are valid.
S S | This parameter is used for torque limit. When these functions are enabled, the driver
will not output a force higher than the set value.
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Content
Grl Setting range Unit Default Take effect after
Parameter name )
setting restart
Set

Rated Motor ac:(;){g;ng

10 Current 0-50000 A actual No
[ContCL] situation of
the motor
Set
The Maximum ac:(;)ig;ng
11 Motor Current 0-50000 A actual No
[PeakCL] situation of
the motor

o
g g
=p 5 Set the corresponding value according to the actual situation of the motor.
= O
2
=] -
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5.10.2.3 Gr2 stiffness adjustment and internal velocity setting
Content
Gr2 Setting range Unit Default Take effect after
Parameter name
setting restart
00 Position Loop Gain 0-32768 ) 50 No

[PosGain]

uondLosap
Iojowered

The larger the value, the faster the servo motor reaches the target velocity, but an
oscillation will be caused if it is too large.

[VelGain]

Content
Gr2 Setting range Unit Default Take effect after
Parameter name
setting restart
o1 | VelocityLoop Gain | 50000 - 200 No

o8
onduosop
Io)owered

The larger the value, the faster the servo motor reaches the target velocity, but an
oscillation will be caused if it is too large.

Content
Gr2 Setting range Unit Default Take effect after
Parameter name
setting restart
VelocityLoop
02 Integral 0-100000 - 30 No
[VelKi]

uondLosap
IojoweeJ

The larger the value, the faster the servo motor reaches the target velocity, but an
oscillation will be caused if it is too large. This parameter shall be used together with

VelGai.

Forward [PosFFW]

Content
Gr2 Setting range Unit Default Take effect after
Parameter name
setting restart
03 Position Feed 0-65535 ) 0 No
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Increase the position response. The greater the value, the faster the position response.
The noise is generated when this value is too great.

uonduosop
Iojowele

Content
Gr2 Parameter Setting range Unit Default Take effect after
name setting restart
04 | Acceleration 0-10000 ms 0 No
[Accel]
Deceleration
05 0-10000 ms 0 No
[Decel]
Velocity .
06 [Velocity] 0-6000 r/min 0 No
Smoothness
07 [erk] 0-9 - 0 No
g For JOG mode and contour mode
§ When MotionMode (Gr 1.01) = 0, enter the JOG mode, and the above four parameters
% are used when operating in the JOG mode.
g When MotionMode (Gr 1.01) = 4, enter the contour mode. At this time, when the
o external pulse is acceleration, deceleration and the velocity are lower than the set
4 value, the servo motor uses the external pulse acceleration and deceleration and
% velocity; when the acceleration, deceleration and the velocity of external pulse are
g' greater than the set value, the servo motor uses the acceleration, deceleration and
velocity of the set value.
Content
Gr2 Setting range Unit Default Take effect after
Parameter name .
setting restart
08 Stiffness 0-300 % 60 No
[Sitffness]
& .
2 § The larger the value, the faster the servo motor reaches the target velocity, but an
= 5 | oscillation will be caused if it is too large. This parameter shall be used together with
g g&» VelGai.
=3
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Gr2

Content

Parameter name

Setting range

Unit

Default
setting

Take effect
after restart

Internal
1st Velocity

[MultiVelocity1]

VelocitySetting

-6000-6000

r/min 0

No

uondrosop Isjowele

‘When using the internal multi-segment speed function, set the [OperationMode] to
2-velocity mode, and set the analog input source selection [AlnputMode] to 2-internal
multi-segment speed setting, and set the input I/O function to follows: 12-Internal
multi-segment speed 1,13-internal multi-segment speed 2.14-internal multi-segment
speed 3, and 15-internal multi-segment speed 4. The correspondence between each
segment of velocity and the input I/O signal is shown in the following table. OFF means
that there is no signal input on the port, and ON means that there’s signal input at such

ort.

Velocity
command
selection

Internal
multi-segment
speed 1

Internal
multi-segment
speed 2

Internal
multi-segment
speed 3

Internal
multi-segment
speed 4

1*'speed

OFF

OFF

OFF

OFF

5-106




Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

5.10.2.4 Gr3 related parameters setting of brake and MODBUS with analog

Content
Gr3 Setting Unit Default Take effect after
Parameter name .
range setting restart
Holding brake release
00 speed 0-3000 P/S 0 No
[BrkVelocity]
Holding brake action
01 delay time 0-50000 ms 0 No
[BrkOnDly]
Holding brake release
02 delay time 0-50000 ms 0 No
[BrkOffDly]
BrkVelocity: Turns off the brake output when the motor running velocity is lower than
§ T | the set value.
=3 g BrkOnDly: Turns on the brake output when the servo is energized and enable the delay
2 & | time.
é g BrkOffDly: When the servo enable is required to be turned off, turn off the brake output
first, and then turn off the servo enable after the delay time is set.

Content
Gr3 Setting range | Unit Default Take effect after
Parameter name .
setting restart
MODBUSaddress
03 [ModbusAddr] 1-99 - ! No
MODBUS baud rate
04 [ModbusBaud] 14 ) ! No
&3
g £ | ModbusBaud is set with following levels:
=S g 1.9600Hz  2.19200Hz 3.38400Hz 4.115200Hz
SR
Content
Gr3 Setting Unit Default Take effect after
Parameter name .
range setting restart
MODBUSaddress
05 [ModbusAddr] 1-99 ) ! No
MODBUS baud rate
06 [ModbusBaud] 1-4 ] ! No
5P
L 8 2| Set the ModbusBaud in following levels:
=4 (3 1.9600 2.19200 3.38400 4.115200
s g

Content

Q
s
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Default Take effect

P t tti it '
arameter name Setting range Uni setting after restart

Analog 3 input dead
05 zone 0-2147483647 mv 0 No
[AInDB[3]]

Velocity mode input dead zone

Set the dead zone range so that the motor stops when the input analog is in the dead
zone.

When the external input voltage is within a certain range, the actual voltage at the
driver port input is 0. For example, if the dead zone settingis S0mV, and when the
external input voltage is -50~50mV, the input voltage at driver port is 0; when the
external input voltage is60mV, the input voltage at driver port is 60 — 50 = 10 mV

uondiosap
Iojowered

Content
G i . Default Take effect
Parameter name Setting range Unit setting aftor restart
Analog 3 input gain
06 [AInGain[3]] 1-2147483647 1/65536 1 No

Velocity mode input gain
Gain is used to amplify a given analog quantity to achieve the desired target velocity

uondLosap
Iojouwrered

Content
Gr3 Parameter name Setting range Unit Default Take effect
g rang setting after restart
Analog 3 input
07 compensation 0-2147483647 mv 0 No
[AInOffSet[3]]

The velocity mode input compensation analog input port itself may have a certain
offset voltage, so it is necessary to superimpose the corresponding offset amount on
the input voltage signal, so that the actual voltage at the internal input port of the
driver is equal to the external input voltage. For example, when the external input
voltage is 0, the actual internal input voltage of the driver is -47mV. In this case, the
user needs to set the offset to 47 mV.

uondrosap
Io10WeIRg

Content
Gr3 Parameter name Setting Unit Defz.ault Take effect
range setting after restart
Analog 3 input filter
08 coefficient 1-65536 1/65536 65536 No
[AlnFilt[3]]
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uondiosap
Iojowered

Velocity mode input filter coefficient
The external input analog voltage is subjected to first-order filtering processing to
smooth the analog quantity control;
The smaller the setting value, the higher the smoothness, but in this case, the motor

response will become lowe

T.

Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting after restart
Analog input source
09 selection [AlnputMode] 0-2 ] 0 No
an‘ 5? To switch between internal analog and external analog
£ § | 0:Use external analog
= & | L: Use internal analog
g = 2: Internal multi-segment speed setting
Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting after restart
Internal analog voltage
0A value 0 - 12000 mv 10000 No
[AlnputValue]
FeF
§_ g Internal analog input value
=Y g Enabled when Gr 3.09 is set to 1.
o =
Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting after restart
Analog input direction
0B selection 0-1 - 0 No
[AInputDir]
= g
25
é. § 0: Forward
=5 % 1: Reverse
=]
Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting after restart
Analog 5 input dead
0C zone 0-2147483647 mv 0 No

[AInDB[5]]
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Torque mode input dead zone

Set the deadzone range so that the motor stops when the input analog is in the dead
zone.

When the external input voltage is within a certain range, the actual voltage at the
driver port input is 0. For example, if the dead zone setting is 50mV, and when the
external input voltage is -50~50mV, the input voltage at driver port is 0; when the
external input voltage is 60mV, the input voltage at driver port is 60 — 50 = 10 mV

uondrosap
Io)owered

Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting aftor restart
Analog 5 input gain
oD [AInGain[5]] 1-2147483647 | 1/65536 1 No

Torque mode input gain
Gain is used to amplify a given analog quantity to achieve the desired target velocity

uonduosop
Iojouwrered

Content
Gr3 . . Default Take effect
Parameter name Setting range Unit setting after restart
Analog 5 input
0E compensation 0-2147483647 mv 0 No
[AInOftSet[5]]

The torque mode input compensation analog input port itself may have a certain
offset voltage, so it is necessary to superimpose the corresponding offset amount on
the input voltage signal, so that the actual voltage at the internal input port of the
driver is equal to the external input voltage. For example, when the external input
voltage is 0, the actual internal input voltage of the driver is -47mV. In this case, the
user needs to set the offset to 47 mV.

uonduosap
Io)owered
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Content
Gr3 Setting . Default Take effect
Parameter name Unit .
range setting after restart
Analog 5 input filter
OF coefficient 1-65536 1/65536 65536 No
[AInFilt[5]]

Torque mode input filter coefficient
The external input analog voltage is subjected to first-order filtering processing to

smooth the analog quantity control;
The smaller the setting value, the higher the smoothness, but in this case, the motor

response will become lower.

uondrosap
o1weIRg

Content
Gr3 Setting . Default Take effect
Parameter name Unit X
range setting after restart
Modbus disconnection
10 protection delay time - ms 0 No
[ModbusDisTime]

When the RS485 communication disconnection time is greater than the set time,
the servo driver Modbus sends disconnection alarm

u
onduosop
Io)owered
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5.10.2.5 Gr4 Related parameters for motor commutation
Content
Gr4 Setting . Default Take effect
Parameter name Unit X
range setting after restart
Motor type
00 [MotorType] 3-5 - 0 Yes
o The type of servo motor used must be the same as the type of current servo motor.
2 é" 3 Linear Motor
<)
5 2 4 Rotary motor
25 P DDR motor
Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
Pair of poles
01 [PolePrs] 1-20 - 5 Yes

Each set of coils of magnetic phase 3 AC motors will generate N and S poles, and
the number of magnetic poles per phase of each motor is the number of poles. Since
the magnetic poles appear in pairs, the motor can be divided into 2, 4, 6, 8 ... poles. Set
by referring to the model and specifications of the used motor.

uonduosop
Io)wered

Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
Moment of inertia N
02 [AutoGJm] - kg.m"2 1 Yes

Rotor inertia of motor
The setting value is 16777216=1kg.m"2, that is, if the rotor inertia of the motor is
0.66 X 10™* kg - m?, the setting value should be 0.000066x16777216= 1107.

u
onduosop
Io)owered

Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
03 Rated torque [RatedTorque] - N.m 1 Yes
o g
2 8
= é § The rated torque of the motor.
22
c g
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Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
Rated velocity
04 [RatedWm] 0-6000 rpm 3000 Yes
o g
2 8
= é. § The rated velocity of the motor.
22
S g
Content
Take
Gr4 i :
T Parameter name Setting Unit Defe}ult effect
range setting after
restart
Encoder type
07 [EncType] 1-24 - 24 Yes
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Please select this option according to the type of actual motor encoder
Para. Para.
value Encoder type value Encoder type
Tamagawa, 17-bit single-turn,
1 Incremental 13 .
absolute (without battery)
2 BISS protocol 32 subdivision 14 |Taikin, incremental 17-bit
3 BISS protocol 64 subdivision 15 |Nikon, 17-bit multi-turn, absolute
o Panasonic, 23-bit  multi-turn,
4 BISS protocol 128 subdivision 16 .
] absolute (multi-turn)
o
=
§ 5 Nikon absolute, 17-bit 17 Incremental ABZ_,with Hall
[¢]
g 6 Panasonic incremental (20-digit or 18 Nikon, 20-bit, single-turn,
o
2 2500-line) absolute
Q
ﬁ ; Panasonic, 17-bit, single-turn, 19 Nikon, 20-bit, multi-turn,
g absolute (without battery) absolute (with battery)
g Panasonic, 17-bit, multi-turn, 20 Tamagawa, 23-bit, single-turn,
absolute (with battery) absolute
. Tamagawa, 23-bit, single-turn,
9 Retained 21 .
absolute (with battery)
Tamagawa, 17-bit multi-turn, . .
10 . 22 Panasonic, 23-bit. absolute
absolute (with battery)
11 Retained 23 |Nikon, 24-bit, single-turn,
12 |Tamagawa, 17-bit,incremental 24  |Nikon, 24-bit, multi-turn,
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Content
Gr4 . . Default Take effect
Parameter name Setting range Unit setting after restart
08 Encoder resolution 1000-16777216 | counts 16777216 Yes

[EncRes]

uondrosap
Io)wered

The number of pulses output by the encoder when the rotary motor rotates one revolution.

Rotary motor: N-bit encoder,pair of poles =2~

For example, the resolution of a 24-bit encoder is:2%=1 6777216;
The 2500-line incremental motor is:2500*4 (multiplier)=10000

Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
09 Encoder direction [EncDir] 0-1 - 0 Yes

uondrosap
Iojowered

Change the direction of the main encoder output. When set it to 1, the encoder reading is

negated.

0:Forward
1: Reverse

Content
Gr4 Setting . Default Take effect
Parameter name Unit X
range setting after restart
Commutation mode
0B [ComtMode[1]] . - 2 Yes
o 9| .
2 g 0-jump to zero phase
5 8. 8| 2-absolute encoder preset angle
= % 3-incremental encoder (with Hall)
C =
Content
Gr4 Setting . Default Take effect
Parameter name Unit X
range setting after restart
Commutation time
0C [ComtMode[3]] 0-5000 ms 1500 Yes

u

ondrosop
Io)powered

Determine the size of the current used for commutation. Do not set too large to prevent the
running current from being too high. The default setting is 1500ms.
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Content
Gr4 Setting . Default Take effect
Parameter name Unit .
range setting after restart
Commutation increment
0D [ComtMode[2]] 0-5000 ms 1500 Yes

Determine the time elapsed for the commutation. It is defaulted as 4;

u
onduosop
Io)owered
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5.10.2.6 Gr5_1/0 configuration parameter settings

Content
Gr5 Parameter name Setting Unit Default Take effect
range setting after restart
Output logic
00 Dlnlog] 0-255 - 0 No
No.1 output logic
01 [DInlogl] 0-1 i 0 No
No.2 output logic
02 [Dinlog2] 0-1 - 0 No
No.3 output logic
03 [Dinlog3] 0-1 - 0 No
No.4 output logic
04 [Dinlog4] 0-1 - 0 No
No.5 output logic
05 [Dinlogs] 0-1 - 0 No
No.6 output logic
06 [Dinlog6] 0-1 - 0 No
No.7 output logic
07 [Dinlog7] 0-1 - 0 No
No.8 output logic
08 [Dlnlog8] 0-1 - 0 No
No.9 output logic
09 [Dinlog9] 0-1 - 0 No
Set the logic of each input port. The relationship between each parameter is as follows:
o DO D1 D2 D3 D4
o
g DInlog DiInlog Dinlog3 DiInlog Dinlog
% 1 2 4 5
53 D5 D6 D7 D8
w2
=3 DInlog DiInlog Dinlog8 Dinlog
S
g' 6 7 9
Dinlog = D0 X 2° + D1 X 2' + D2 X 22 + D3 x 2% + D4 X 2* + D5 x 25 + D6 x 2°
+ D7 x 27 + D8 x 28
Content
Gr5 Setting . Default Take effect after
Parameter name Unit .
range setting restart
Digital input filt
10 DIl 0-2000 ms 0 No
g 5
L § %‘ Perform the time filtering to the digital input signal. The larger the value, the better the
E g, filtering effect, but it will also delay the input signal.
o =

Content

Q
G
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Setting Unit Default Take effect after
Parameter name .
range setting restart
Port 1 input function
1 selection [DInModel] 0-31 ] 0 No
Port 2 input function
12 selection [DInMode2] 0-31 ] 0 No
Port 3 input function
13 selection [DInMode3] 0-31 ] 0 No
Port 4 input function
14 selection [DInMode4] 0-31 ] 0 No
Port 5 input function
15 selection [DInMode5] 0-31 ] 0 No
Port 6 input function
16 selection [DInMode6] 0-31 ] 0 No
Port 7 input function
17 selection [DInMode7] 0-31 ] 0 No
Port 8 input function
18 selection [DInModeS8] 0-31 ] 0 No
Port 9 input function
19 selection [DInMode9] 0-31 ] 0 No
No. Function name No. Function name
Velocity/torque mode
! IDE 17 switching
Enable + motor operation Position/torque mode
2 18 switching
5 Terminate operation 20 Fully -closed loop function
6 (pulse clear) 21 Homing mode
év 7 Zero clamp speed 22 10 control trigger signal
g 8 Fault reset 23 Control bit 0
a
] 9 Emergency stop 24 Control bit 1
& 10 Reverse limit 25 Control bit 2
[}
= 11 Forward limit 26 Control bit 3
é' 12 Torque limit 27 Control bit 4
Internal multi-segment Rising edge stop/falling
13 speed 1 28 edge operation
Internal multi-segment Motor enable
14 speed 2 29
Internal multi-segment Origin switch
15 speed 3 30
Internal multi-segment Enable error compensation
16 speed 4 31
[Note] For function descriptions, see “I/O function descriptions” for details
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Content
Gr5 Setting . Default Take effect after
Parameter name Unit .
range setting restart
Output logic
20 [DOutlog] 0-255 - 0 No
No.1 output logic
21 [DOutlogl] 0-1 - 0 No
No.2 output logic
22 [DOutlog?] 0-1 - 0 No
No.3 output logic
23 [DOutlog3] 0-1 - 0 No
No.4 output logic
24 [DOutlog4] 0-1 - 0 No
No.5 output logic
25 [DOutlog5] 0-1 - 0 No
No.6 output logic
26 (DOutlog6] 0-1 - 0 No
No.7 output logic
27 (DOutlog7] 0-1 - 0 No
No.8 output logic
28 (DOutlogs] 0-1 - 0 No
No.9 output logic
29 (DOutlogs)] 0-1 - 0 No
- Set the logic of each input port. The relationship between each parameter is as follows:
§ DO DI D2 D3 D4
2 DOutlogl DOutlog2 DOutlog3 DOutlog4 DOutlog5
a
2 D5 D6 D7 D8
174
é, DOutlog6 DOutlog7 DOutlog8 DOutlog9
§' DOutlog = DO X 2° + D1 X 2! + D2 X 22 + D3 X 23 + D4 X 2% + D5 x 25 + D6 X 26
+ D7 x 27 + D8 x 28
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Content
Gr5 Setting . Default Take effect after
Parameter name Unit .
range setting restart
Output status
30 [DOutPort] 0-255 - - No
To display the input status of each input port:
¥ DO D1 D2 D3 D4
g Outl Out2 Out3 Out4 Out5
& D5 D6 D7 D8
2 Out6 Out7 Out8 Out9
g
S
g This bit is set as | when an input port input is valid, otherwise it is set to 0.
= DOutPort = DO X 2° + D1 x 2' + D2 x 22 + D3 x 2% + D4 X 2* + D5 X 25 + D6 X 2°
+ D7 x 27 + D8 x 28

5-120



Qx Comprehensive User” s Manual Of QXM Series AC Servo Driver

Content
Gr5 Setting Unit Default Take effect after
Parameter name .
range setting restart
Port 1 output function
31 selection [DOutModel] 0-25 ) 0 No
Port 2 output function
32 selection [DOutMode2] 0-25 ] 0 No
Port 3 output function
33 selection 0-25 - 0 No
[DOutMode3]
Port 4 output function
34 selection [DOutMode4] 0-25 ] 0 No
Port 5 output function
35 selection 0-25 - 0 No
[DOutMode5]
No. Function name No. Function name
0 No function 17 Torque arrival output
1 Servo ready 18 Velocity arrival output
¥ 2 Motor enable 19 Low velocity output
1]
§ 8 Positioning completed 20 Homing completion signal
[¢]
g 9 Alarm output 21 Station detection output 0
g Encoder Z phase output ; .
g 10 ncoder Z p utpu 22 Station detection output 1
=3 Forward or reverse limit is . .
= 12 activated 23 Station detection output 2
=] —
13 Software limit exceeded 24 Station detection output 3
Regenerative braking is . .
14 activated 25 Station detection output 4
16 Motor brake is activated
[Note] For the function description, please see the Appendix “I/O function descriptions”
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5.10.3 Monitor display

The real-time data of the corresponding servo driver parameters can be monitored by
operating the different IDs of the monitor display Ob. The specific ID correspondence is shown in

the following table.

Obmonitor display

ID | Variable Parameter name Description

0 ParaType Parameter sequence Decimal display

1 PwrTemp Driver temperature Decimal display ('C)
2 DInPort General-purpose input 10

3 DOutPort General-purpose output IO

4 VBus Bus voltage Decimal display (mV)
5 Vel Velocity Decimal display (r/min)
6 MotorCurr Torque Decimal display (A)

7 CurrRef Torque command Decimal display (A)

8 Pos Motor encoder position Decimal display (puls)
9 AuxPos Auxiliary encoder position Decimal display (puls)
0A | PDPos External pulse Decimal display (puls)
0B | AlnPort[3] Analog input voltage Decimal display (mV)
0C | PDVel Command pulse frequency Decimal display (Hz)
0D | MotionState | Driver status Decimal display

OE | AlnPort[5] Analog input voltage Decimal display(mV)
OF Load rate Decimal display (%)
20 | Identity[3] Hardware version number Decimal display

21 | Identity[4] Firmware version number Decimal display

22 | Identity[5] FPGA version number Decimal display

23 | MotorID Motor identification code Decimal display, for QXS series motors only

5.10.4 Function parameters

By operating the function parameter Au,JOGMotion can be realized, the encoder position can
be reset, and the parameters can be saved to the flash and so on. The correspondence of the specific
ID to the relevant parameters is shown in the following table.

ID Parameter name Operating instructions
00 JOGmode See Section 7.7 “JOG mode”
01 Encoder position reset See. S'ectlon 7,;8 Absolute encoder
position reset
02 Save parameters to See Section 7.6 “Parameter saving”
flash
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5.11 Example of servo parameter settings
% Debug environment settings

The servo parameter can be set by taking following as examples QXSS-06040EB011
servo motor, the upper computer is of position control mode, pulse + direction control; the
motor running acceleration and deceleration are controlled by the upper computer; the
number of pulses per revolution of the upper computer is 10,000, and the connected pulse
line is an optocoupler channel (14-PU+, 13-PU-, 16-DR+, 17-DR-), and the internal
enabling is required.

According to the introduction to Groupl.09 (the numerator of electronic gear ratio) and
Groupl.0A (the denominator of electronic gear ratio), the electronic gear ratio is calculated
to be 8192/625.

1. Operation mode setting

2. Motion mode setting

3. Pulse mode setting

4. Electronic gear ratio
setting

5. Motor enable

6. Parameter save

@ Step to debug
Debug the servo with the digital operation panel by following six steps:
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& The operation steps are as follows:
Step Operating Display code Description
key
1 \ ¢ S LY | :
| Press the ‘_‘MO_DE’L-.Wice to adjust the
2 MODE iy <11 [ figure, and the last
uiro Uo U
| Press the*key once to set the shift,
3 WR/ > ImlIm} n_n)nlshes
[ I- u oo
| Press the%;key to adjust the display
4 A ot «;f {7317 gure, the first digit
L e s I ‘LJ L) de) at this mode.
Press and hold the “m” ey and enter the
s WR/ “Warljna Made” narameter, the last digit
=1~ .=t N is “3”, skip to Step
| lz
| Press the “Plus” key‘dd the number to
6 A 3¢ t3 flashes.
Press and hold R” key for 3
7 WR/ seconds. then release 1t to c'or'lﬁr:n”the set
A €, 0 e st digit “3” stops
| uasmng au lus tuue.
| Press the~EBE” key once, the display
8 MODE v« i jdfpe fFigure in left shows,
UI’-I s ‘.3“ L shes.
| Press the “<Jg—key once to set the shift,
9 WR/ > '—l s ";'ﬁ’\”ﬁ shes.
ur Lo g
‘ Press the “Plus” key"add the number to
10 A I w gty flashes, as shown in
u d— g l. oo
Press and hold the “WR” key and enter the
“Qnart Mode” nard] T the last digit “0”
1 WR/ > ] 2= vy “3” skip to Step
Press the “Plus d the number to
12 A Wellsll ?ﬁashes
Press and hold th_“WR” key for 3
13 WR/ > ~¢rordr b= rlars= to confirm the set
W s g st digit “3” stops
| tlashing at this time.
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Step | Operating Display code Description
key

Press the “MODWﬂce the display
14 MODE v 47 (pus as shown in the
Ef- ¢, L Lligit “1” flashes.

| Press the “Plus” keg‘a.dd the number to

15 A 2 € g1 90 flashes, as shown
Ulf- [ Ay ) E

‘ Press and hold the “WR” key and enter the
“Pulee Made” narame he last digit “1”
ey Sy L= &g ” , jump directly to
Step 24 .

16 WR/ >

Press the “Plus” kewg,d the number to

1.1

17 A e Ty T tS flashes.

Press and hold themWR” key for 3
ceconds then releace '- to confirm the set

= =, 1= &=t digit “5” stops
Tlashing.

18 WR/ >

Press the “MODE’;‘gnce the display
19 MODE r T 5 as shown in the
uf[- U ru Ent “2” flashes.

| Press the “Plus” key‘dd the number to

20 A i >t flashes, as shown
U rf e I Lt 9

Press and hold the “W&” key and enter the

‘ “anmaratarSHf electronic gear

i i/~ L=/~ lashes. If the value
{_1s "¥192", jump airectly to Step “34”.

nqrametar

21 WR/ >

| Press the “Plus” k add the number to
22 A Welle —g flashes.

Press the “WRZ key 3 times for shift
23 WR/ > e “ia't “0” flashes.

L o

| Press the “Plu 0 add the number to

24 A 9 E " flashes.

| Press the~4’ key 3 times for shift
25 WR/ > e e 1df) 9 Et“O” flashes.

| Press the “TPk ey to add the number to

26 A YellmE 'tgeﬂashes

5-125



Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

Step | Operating Display code Description
key

27 WR/ > Dracs ’.n “WP»_kex 3 times for shift
2 %Uj ] = 1 “0” flashes.

28 | Prﬂ«ﬁns” key to add the number to
A & 1483 ,’tgiE‘ﬂashes.

Press and hold the “WR” key for 3

caporTgen relogce it to confirm the set
WR/ ..
» > v °§, ,’19:81 digit “8” stops
[ tlashing.

| Press the “MODE*<@¥once, the display

30 MODE Imk j } 177 :J1s as shown in the
fl_’ 2Ll A S igit “9” flashes.

| Press the “Plus” ki d the number to

31 A 140 1 ;.n t “A” flashes, as

[ R AT (A1)

Press and hold the ey and enter the

3 WR/ > | Y e “‘““UM'H' electronic gear

=t a 7 ¢ 1 shes. If the value is

{625, jump arrectly 10 Step “43”.

Prece the “Phic” lrax the number to "5"
33 §
A 1 - ( ] s,

| Press the “WRWEY_3 times for shift

G Ay = ] in(S“O”flashes.
= ' (]

34 WR/ >

15 | Press the “P]n?*'fn add the number to
A 2 fom 1 ot 3 tEUS ' flashes.

Press the~4@BR” kev 3 times for shift
w sl y ju 'EnS:“O” flashes.

36 WR/ >

Press thP ‘*’kf‘y to add the number to

37 A n 5 5 E S flashes.

Press and hold the “WR” key for 3

seconds. ease it to confirm the set
WR/ ..
38 > 3kt ¢ ‘,5 (Eszt digit “6” stops
-uabuulg
Press the “MODE” , the display will
39 MODE H § ’q shown in the left
U gf- t L1 21 1\ flashes.

5-126



Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

Step | Operating Display code Description
key
40 v ,_ Prece the “M"}uc inus the number
t i; =4 3" flashes.
or Lat
41 WR/ > | Prece the “m’ nnce for shift setting, and
.. 11,
u'C g
4 l_Dr““ the “F'r ~l-exzty minus the number
v or tu g 30" flashes.
1
‘ Press and hold the “WR” key and enter the
43 WR/ > Darameter “Power-on 0 enable”, and the
=y /15177 the number is “17,

£l
R b o AR

| Drecc the XPhac "‘-‘Mhe number to "1"
“ v ne £ds
: ] 3.

Press and hold the “WR” key for 3
seconds. then release@ro confirm the set
3l ¢y el g5t digit <17 stops

45 WR/ >

| uaduuly.

l_Press the 4#5 key once, the display will
46 MODE 3 shown in the left
'—[5’- Ll L ig='0” flashes.

!
| Press the “MODE” , the display will
47 MODE gs i1 1 shown in the left
£ i ¢t flashes.

| Press the “Plus” ke the number to "2"

48 A ’q
1 I t t ) es.
[

Press and hold the “WR” key for 3 seconds,
> then release_ it and enter the “Save

¢ ¢ - status is as shown in

TS g, ST e

49 WR/

Press and hold the “WR” key for 3 seconds
and_release it Tf the state in left column is
R

>0 WR/ > |y y ‘=’ 't . iver and enter the

PBImLETS Saviig Swi

When the driver saves the parameters, it
will automaticallv oo the left display

| fo 1 et ‘1= meters are saved.
| AL [SITEN juat reswart i servo driver.

51

5-127



Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

5.12 How to modify the servo gain
When the motor may need different servo gain under the different load operation conditions,
the servo gain (position loop gain, velocity loop gain, velocity loop integral) needs to be adjusted
accordingly. The approximate adjustment principle of servo gain is shown in the following table:

Motor running Detailed description Adjustment gain method
After  the  motor | Reduce position loop gain and velocity loop gain
reaches the target | If the motor runs fast and the load slowness is
position, it rushes out | larger, the velocity loop integral needs to be
of the target position | reduced.
Motor and then stops after
overshoot returning to it.

After  the motor
reaches the target
position, it oscillates
back and forth

Reduce velocity loop gain and velocity loop
integral

There’s noise in
motor

There’s noise during
the motor running

First, reduce the velocity loop integral. If the
velocity loop integral does not eliminate the noise
within 10, you need to reduce the velocity loop
gain.

The motor is noisy
when it stops.

Reduce position loop gain

The motor moves to
the right position in a

very slow velocity
. when it is about to
Motor running
. reach the target
in a lagged -
position.
manner

Increase position loop gain

The motor does not

run at the velocity
required by the
command.

Increase velocity loop gain
Increase velocity loop integral (when the effect is
not obvious after increasing the velocity loop gain)

We can explain the way how to modify the servo gain by changing the velocity loop gain (Gr

2.01) 1200 to 600 as an example.

Step Operati Display code Description
ng key

| COA o010 8 n status, servo is
pLELATLELRY SR LA S A

Press the “MODF"Lonce, the display

2 MODE — =1 c'h(hsﬁ: left figure shows,

L™ 10 ) eld al ) <0” flashes.

| Press the “Plus” k‘,adjust the display

3 A - =4 "‘"{Tﬁ"}”ﬁ[ﬁ in left column, and
L|’ WLy s
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Press the ‘JUR” key once for shift setting,

4 WR/ » and the firdbAdjait “0” flashes.
o - oo
Press the gRdus” key to adjust the display
5 A '_ to the atar*nwn in left, and the first
t
ur Uy
Press and hold thedggiR” key to enter the
6 WR/ » 1l yyop gain”, and the
] o E d_J ’I_J hes at this time.
1
Step Operati Display code Description
ng key

Press thedffl” key twice to perform the
7 WR/ » chift_cnemtica_ and the second digit “2”

55888

Press th_“Minus” key to decrease the
8 v value to 6”7, and the first digit “6”
H 51n1neft figure

uu

Press and hold the “WR” key for 3
»onds, then_release it, confirm the set
WR/ <ecnn 5 nt
? ’ et ‘n first digit “6” stops
ll'dSIllIlg dl uis ume.

Press the “MODE<{once, the display
10 MODE will he adineted tn ctate as shown in left

M~y lur ,'git “2” flashes.

Press the “MODEJggwonce, the display
will be adjusted to state as shown in left
vl E ] ) git <07 flashes.

u

11 MODE

Press the "Plus" dd the number to
"2" and the last digit "2" flashes.

u

12 A

Press and hold the “WR” key for 3
seconds, then release it and enter the
’qa > 11 s I nction. If the state in
AT < 3p=, ed, “save” it.

13 | wr/ 2

L T N e e

Press and hold the “WR” key for 3

Wit o it If the state in left
T iy “run” the driver and
enter the parameter saving state

14 | WK/ >

15 When the driver W the parameters, it

| =l =tematioally &p to the left display
Ao
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interface, and the parameters are saved.
After this, just restart the servo driver.
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5.13 Confirmation of driver motor parameter

information
The digital panel of QXM series servo driver allows for querying the current parameter
information. Through the digital panel, you may view or call the factory parameters of our released
motors.
The motor identification code is a four-digit decimal number. The meaning of the
corresponding digit of the serial number is as follows:

Motor power Motor inertia L»_ EncType

00 50W 1 [Low 1 [ABS 24Bit

01 100W 2 |Low (Braking) 2Multi tune Abs 24Bit
02 200W 3 Middle 3 [ABS 17Bit

04 400W 4 Middle (Braking)

07 750W 5Hight

10 1. OKW 6 [Hight (Braking)

12 1. 2KW

The operating steps to view the current parameter serial number can be as follows:
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Note: Please refer to the appendix “Motor Identification Code Correspondence Table” for the
identification code corresponding to the specific motor.

Step Operating Display code Description
key

1 TSyt it t et s e

Press the MODEJgg#» once to

ewritch tn the gtate (ﬁqnlayed in left

2 MODE '_( r . digit “0”
L|’ t{a-snes. Lo u

| Press the INC kmdjust the

3 INC < 172477 | feft, and the
[ T TR W KT N

Press and hold the “WR” key for 3
seconds and then release it. The
digital  tube  displays  the
information shown in left column.
4 ENTER G e 3 ition of the
P ol el g 50W low
inertia 24bit absolute value single
turn (without brake) can then be
obtained.
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6 Alarm Fault Handling

6.1 Alarm code list

Hex alarm code
No. Decimal alarm Alarm description
Hex alarm code
code
AL3E90
1 1001 ]3-,1E cg(n{arm
AL3EBO
2 1003 R ! r {7 connected
L 5’ EE'D
AL3EEO
3 1006 R I [ mected
L 3 EEl
AL3EF0
4 1007 BRE F n]
o
AL3F00
5 1008 H ! 1< jish
L 3 F oo
AL3F10
6 1009 R ] F a flcfpw
L. 3 Lo
AL3F20 |
Internal nower_voltagce of the
7 1010 H t,_ 3‘!': (Ey]g &
AL3F30 |
T 1
3 1011 Q MP,I;& (nmx;e’r_, oltage of the
[ 3 o
AL3F50
9 1013 NS = e =400 high
! [n]
RLIFS5E
AL3F60
10 1014 Phage R current t00 high
At g
Hex alarm code
No. Alarm description

Decimal alarm code

Hex alarm code
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AL3F70
11 1015 ’q | =ap~" "irrﬁtoo high
L. 3 F (AN
AL3FAO
12 1018 8 [ S\ 1y} too high
LIFERT
AL3FB0
13 1019 H I =l =3y )','—,‘1
L. 3 F b [M]
AL3FCO0
14 1020 = S0 =D = errun
H I F ~°rn
cFELE
AL4020
15 1026 Auxiliary encoder not
ALSUE D
AL4030
16 1027 =) NS
L. L’ o 5, u
AL4040
17 1028 H | a0y fe Tt supported
LHUHT
AL4050 Auxiliarv_encoder not
18 1019 H L ) 8:6 5 8
AL4080 Trajectory shaping is
19 1032 H | Y[t 50§77 revolution
L. L’)‘U . U
AL40BO
20 1035 8 I "1',—,0 'honnected
L L’ u b o
AL40CO
1 1036 Motor reference current too
ALwoL i
AL4120
Backup battery low voltage
22 1042 o]
A L4 E u
Hex alarm code
No. Alarm description

Decimal alarm code

Hex alarm code
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AL41
23 1043 30 | Encoder data CRC check
ALY 130
AL414
24 1044 0 | Main encoder phase A
H "- L’ " L{ C g lected
AL4150 ‘ T
ain encoder phase
» 1045 H L [_.l 'J 5 (ﬂlected
AL4160 i .
Main encoder phase Z
26 1046 ! f ]
H . '—,’ { 5 (U lected
AL4170 ‘ il dor o
uxiliary encoder phase
27 1047 E L L,’ ’l -‘hsﬂmected
AL4180 ‘ Aol der o
uxiliary encoder phase
28 1048 H L L,’ ‘J Eiﬂmected
AL4190
29 1049 ‘ Auxiliary encoder phase
H L L,' ” 9 s B nected
AL41A0
35 1050 R I i ‘k' Iﬁ;tor overload
tH9RE
AL41B0 MODBUS dis.?onnection
protection
30 1051 H L - L,' ’, b [
AL41CO IDE program error
31 1052
R I l_,l 1
u. oo
AL41D0 Homing program error
32 1053 H f | n
tyYidt
Hex alarm code .
No. Decimal alarm code Hex alarm code Alarm description
AL41E0 Jog mode commutation
33 1054 error

cLHHED
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AL4210 Pulse input speed too

34 1057 excessive
ALY2Hl

AL4220 RS232 disconnection

35 1058 H L L,’ 8 E“TOL_?ion

AL4230 Motor PTC temperature

1. (\kigh
36 1059 HLLIEZTQ

AL4240 DSP data abnormal

37 1060 HLL{?L’B

AL4250 12t overload

38 1061 HLHESE

AL4260 | Motor phase sequence

39 1062 ,qi L ll.,lg 5“8‘”

AL4270 Hall signal wrong

40 1063 F"LHE_I'ﬂ
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6.2 Reason and handling of fault alarm

The following table lists the causes and handling of the fault alarm. If the fault still can’t be

cleared, please contact our technical department.

Alarm code Alarm Cause Verification Treatment
content method measures
heck if th
erger:;ncytsteop Confirm I./O
h . configuration
Emergency Emergency stop funcnon'of input parameters
AL3E90 . . . port is on
stop alarm signal is valid Check if Confirm that the
eck if the . . s
signal is valid in I/O
emergency stop configuration
has input sur
Motor encoder is | Check the | Connect the motor
not connected to the | connection of | encoder cable to
ENI1 port motor encoder EN1 port
Incorrect motor | Check the pin | Connect the motor
encoder wiring definitions for the | encoder according
AL3EBO Main encoder motor encoder to ) t_he correct
not connected definition
Main encoder | Check the settings | Change to correct
setting does not | of main encoder encoder type
match the actual through the host
model of the motor computer debugging
encoder software
Rotary motor | Check the | Re-connect the line
encoder is  not | connection of | properly
connected to the | motor encoder
ENT1 port
The Hall input port | Check the Hall | Re-connect the line
of the linear motor | input connection | properly
is  not properly | mode
connected to the
EN2 port
Motor encoder cable | Check the wiring | Connect the motor
Hall input not does not match the | of the ~ motor encoder according
AL3EE0 actual motor | encoder pins to  the  correct
connected ..
encoder definition
Main encoder | Check the settings | Change to correct
setting does not | of main encoder encoder type
match the actual through the host
model of the motor computer debugging
encoder software
The commutation | Check the | Change to correct
mode is set to | commutation commutation mode
incremental with | mode through the host
Hall for a motor computer debugging
without Hall software
Overload Re-measure  the | Replace with motor
AL3EF0 Motor stall load or driverof
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Motor  shaft is | Check the motor | Repair the
jammed of mechanical | mechanical
structure is stuck structure
Main input voltage | Check input AC | Ensure that the
is too high voltage input voltage is AC
200V-230V
The motor | Confirm  motor | Choose the right
AL3F00 Bus voltage decelerates too fast | deceleration and | braking resistor
too high and the braking | brake resistor
resistor size is too | specifications
small
Internal circuit of Replace the driver
driver is abnormal
Alarm code | Alarm content Cause Verification Treatment measures
method
Main power input Check input AC|Ensure that the input
voltage is too low voltage voltage is AC
AL3F10 | BUS V‘;ltage too ) ) 200V:230V
ow Internal circuit of the Replace the driver
driver is defective
The internal |Main power input|/Check input AC Ensure that the input
power supply |voltage is too high voltage voltage is AC
AL3F20 voltage of the 200V-230V
driver is too |The internal circuit of Replace the driver
high the driver is defective
Poor contact between|Check the wiring of|Install the motor power
the driver and UVW/|motor power line line firmly
wiring of the motor
AL3F50 PhaseAcm_lrrent is|Motor encoder|Check if the motor Check i_f th; encoder
too high feedback problem encoder feedback is/cable is in good
interrupted  during condition
operation Add magnetic ring for
anti-interference
Poor contact between|Check the wiring of|Install the motor power
the driver and UVW motor power line line firmly
wiring of the motor
AL3F60 PhaseBcprrent is|Motor encoder|Check if the motor Check if the encoder
too high feedback problem encoder feedback is/cable is in good
interrupted  during condition
operation Add magnetic ring for
anti-interference
Poor contact between Check the wiring of|Install the motor power
the driver and UVW motor power line line firmly
wiring of the motor
AL3F70 Phasechrrent is|Motor encoder|Check if the motor Check if the encoder
too high feedback problem encoder feedback is|cable is in good
interrupted  during | condition
operation Add magnetic ring for
anti-interference
AL3FA0 | IPM temperature The operating Check the ambient Please stop
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too high temperature  of the|operating immediately and
driver is too high temperature of the|disconnect the power
driver

Velocity exceeds the Reduce motor velocity
AL3FB0 | Velocity too high |maximum velocity

limit

Acceleration / Cc(il;ﬁan:jhe control Reduce the

deceleration setting is . acceleration

) acceleration .

too high deceleration /deceleration

Lzllgr;g:r sesftzz Check position loop|Re-adjust the gain of]
AL3FCO0 Position error (position loop gain) gain position loop

exceeds limit
X Poor contact between

the driver and UVW Check motor power Install the power line

wiring of the motor line properly
Internal c%rcult Check  the motor Install the .motor
problem of the driver / . encoder line in the
encoder line
motor encoder correct way
Alarm code Alarm content Cause Verification method | Treatment measures
Auxiliary encoder is|Check the|Connect the auxiliary
not connected to the|connection of motor encoder cable to EN2
EN2 port encoder port
- Incorrect auxiliary|Check  the  pin|Connect the auxiliary
Auxiliary .. . .
encoder wiring definitions for the encoderaccording to
AL4020 encoder not >,
connected motor encoder the correct definition
Auxiliary encoder|Check the settings of Change to  correct
setting does not match|auxiliary encoder ~ |encoder type through
the actual model of the the host computer
motor encoder debugging software
Power module of the Stop immediately and
driver is overheated wait for it cooling
down
AL4030 IPMalarm InFema} circuit  of| Replace the driver
driver is abnormal
Open phase or short|Check the wiring of Install the power line
circuit of driverand \motor power lines | properly
UVW of the motor Replace the motor
Servo and motor do|Confirm that the/Perform a restore
not match encoder type of the|factory parameter
servo  setting is operation
AL4040 Main encoder compatible with the
not supported motor model.
Poor connection|Check wiring Connect the cable
between servo and correctly
motor
. Servo is compatible|Check if  the Set the Servo
Auxiliary with the auxiliary auxilia encoder parameters correctl:
ALA4050 encoder not Yy Y P ¥
encoder type of the servo
supported

setting is the same
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as the auxiliary
encoder that is
actually connected.
Poor connection|Check wiring Connect the cable
between driver and correctly
auxiliary encoder
Trajectory |Trajectory shaping is|Check parameters |Rotary mode and
shaping is |turned on while the trajectory shaping
AL4080 prohibited in |rotation mode is cannot be turned on
the revolution |turned on. simultaneously
mode
Main power |Main power input/Check the input/Connect the cable
AL40B0 supply is disconnected power cord of the|correctly
disconnected main power source
Motor encoder wiring|Check the motor|Install the  motor
error encoder line encoder line in the
correct way
Wrong sequence of|Check motor power|Install the power line
Motor reference phase U, V and W of|lines properly
AL40CO current too high motor
Motor electrical angle Check if the angle Re-adjustcommutation
incorrect deviation of the
motor after
commutationis less
than 10
Absolute motor Perform a  battery
installed for the first alarm clearing
AL4120 Backup battery |time operation
low voltage alarm | The battery cable is |Check battery wiring Correct wiring
disconnected or the |and voltage (3.5V) |Battery replacement
battery runs out.
Alarm code | Alarm content Cause Verification method | Treatment measures
.. Check the motor|Install the  motor
Incorrect wiring of the . . .
motor encoder encoder line encoder line in the
AL4130 Encoder data correct way
CRC check error . Check the motor|Install the  motor
Incorrect wiring of the . . .
motor encoder encoder line encoder line in the
correct way
Motor encoder line|Check phase A|Re-connect the line
phase A disconnected |wiring of motor properly
Main encoder encoder
AL4140 phase A Main encoder setting|Check the settings of|Change to  correct
disconnected |does not match the main encoder encoder type
actual model of the
motor encoder
Motor encoder line|Check phase  A|Re-connect the line
Main encoder |phase B disconnected |wiring of motor|properly
AL4150 phase B encoder
disconnected |Main encoder setting Check the settings of|Change to  correct
does not match the main encoder encoder type
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actual model of the

motor encoder

Motor encoder line|Check phase  A|Re-connect the line
phase Z disconnected |wiring of  motor|properly

Main encoder encoder
AL4160 phase Z Main encoder setting|Check the settings of|Change to  correct
disconnected |does not match the main encoder encoder type

actual model of the
motor encoder
Auxiliary encoder line|Check  phase  A|Re-connect the line
phase A disconnected |wiring of auxiliary properly
Auxiliary encoder
AL4170 encoder phase A | Auxiliary encoder|Check the settings of|Change to  correct
disconnected |setting does not match auxiliary encoder encoder type through
the actual model of the the host computer
motor encoder debugging software
Auxiliary encoder line|Check  phase = B|Re-connect the line
phase B disconnected |wiring of auxiliary properly
Auxiliary encoder
AL4180 encoder phase B |Auxiliary encoder|Check the settings of Change to  correct
disconnected |setting does not match | auxiliary encoder encoder type through
the actual model of the the host computer
motor encoder debugging software
Auxiliary encoder line|Check  phase  Z|Re-connect the line
phase Z disconnected |wiring of auxiliary properly
Auxiliary encoder
AL4190 encoder phase Z | Auxiliary encoder|Check the settings of|Change to  correct
disconnected |setting does not match auxiliary encoder encoder type through

the actual model of the the host computer
motor encoder debugging software
Brake resistor Replace the
. . specification is too appropriate
AL41A0 Braking resistor sf)nall or the damping sggcifgl)cations
overload . .
resistor 18 not
connected
MODBUS |CN2/CN3 line| Check RS485|Reconnect the cable
AL41B0 disconnection |disconnected wiring properly
protection
AL41CO0 IDE program |Program is incorrect|Check the IDE|/Modify the IDE
error in user programming |program program
AL41D0 Homing Auto homing error  |Check HomingStat|Processaccording to
program error parameter HomingStat
Alarm code Alarm content Cause Verification method | Treatment measures
Poor encoder wiring |Check the encoder|Connect the motor
Jog mode ' cable _ encoder cable
AL41E0 commutation The motor power line| Check the wiring of ConnecF the motor
error isn’t connected|each pin of the|power line properly

properly and is shorted | motor power line
to the housing
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Pulse input |External command|Check the external Reduce the external
AL4210 speed is too  |pulse input is too|command pulse|command pulse
excessive large input frequency frequency
Communication  is|Check the Reconnect the servo
RS232 disconnected ~ when|debugging cable |driver
AL4220 disconnection copﬁol Servo acthn s
protection using QX PC Suite
debugging software
to
PTC Motor temperature is|Confirm motor| Power off, and wait
AL4230 temperature of |too high temperature for the motor to cool
motor is too high before using
Appears when|It is normal if it|Restart the driver
downloading appears when
AL4240 DSPdata is |parameters downloading
abnormal parameters
Internal exception of| Replace the driver
driver
Motor overload Check if the motor Check the machine or
AL4250 12toverload is stuck or the force|replace the motor
applied not enough |with a higher torque
Poor encoder wiring |Check the encoder|Connect the motor
Motor phase line encoder cable
AL4260 sequence test The motor power line|Check the wiring of Connect the motor
q P . .
error isn’t connected|each pin of the|encoder line properly
properly and is shorted | motor power line
to the housing
Hall signal is Poor ‘Hall signal | Check Hall cable Make sure the signal
AL4270 connection cable is connected
wrong
correctly
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6.3 Causes of failure and treatment measures

determined through motor action and state
The causes of failure and treatment measures determined through motor action and state are as
follows
Fault content | Cause Verification method Treatment measures
Check if the digital tube|Check if the control power supply is
Control power has display connected correctly, and if the input
is not|Measure  the  voltage power is AC190V-230V
connected between  terminals  of
control power supply
Main power is|Measure  the  voltage Check if the control power supply is
not connected |between terminals of main|connected correctly, and if the input
power supply power is AC190V-230V
Confirm  whether  the|l. Pulse command control selects the
operation mode matches|position mode
the type of command|2. Analog control selects velocity mode
being controlled: or current mode

Check if the pulse mode|l. Select 1: Pulse direction (differential)
matches the external pulse|2: Double pulse (differential) 3: AB
type orthogonal (differential),if the pulse line
is connected with Pin 26, 27, 28 and 29
The driver did 2. Select 5:  Pulse  direction
. (optocoupler)  6:  Double  pulse
. |not receive an
Power is external (optocoupler) 7@ AB  orthogonal
turned on but control (optocoupler),if the pulse line is
the servo d connected with Pin 13, 14, 15 and 16
motor is not|“OM™Man

working Confirm  whether  the/Measure external command voltage:

external command is|1. Measure whether the analog
issued command has a corresponding voltage
output.
2. The pulse command can measure
whether there is a voltage change of
DC3.5V or above and DC1.2V or less
when the command is issued and not
issued.
Confirm whether the servo|l. Confirm whether the CN1 wiring is
enable signal is accessed  |wrong.
2. Determine the servo enable signal and
24V+ for the presence of DC24V

No Servo
voltage.

enable
command for| Confirm whether the auto|Confirm if GR0.03 is 1
the servo enable parameter is turned

on after power-on when

the servo enable signal is

not connected.
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Fault content

Cause

Verification method

Treatment measures

Power is
turned on but

the

servo

motor is not

working
(Continued)

Positive /negative limit | Check  the  positive | Set the positive /negative
input signal remains | /negative limit input | limit input signals to ON
OFF signals

Velocity and position | Confirm the input signals | For the velocity and

mode switching and the
current and  position
mode switching input
signals are incompatible
with the external control
command mode

for the wvelocity and
position mode switching
and current and position
mode switching

position mode switching,
and current and position
mode switching, confirm
that it is velocity (current)
mode when the input
signal ON, and the
position mode when it is
OFF; and confirm whether
current  signal  status
matches current external
control command

Motor parameter

Check the motor model

Query “8.QX Pulse Driver

sequence does not match | and motor parameter | Motor Parameter File
the motor model number List” and check if motor
model matches parameter
number
The signal is | Motor power line wiring | Check the wiring The phase sequence of the
inactive error motor power line needs to
immediately be consistent with the
after the driver
instantaneous | Encoder line wiring | Check the wiring The encoder line needs to
operation of | error be consistent with the
servo motor driver’s pin definition
Command pulse | Eliminate the | 1. Increase the parameter
interference interference of "pulse direction
encoder digital filter"
2. Connect the IuF
The servo monolithic capacitor
motor  runs between pulses + and — in
automatically parallel
without 3. Add a magnetic ring on
issuing a the command pulse line.
command There’s offset and | Adjust the deviation | 1. Adjust the scope of the
deviation for analog parameter "dead zone"
2. Adjust the
"compensation" parameter
Velocity  loop  gain | Confirm the setting of | Increase the velocity loop
(GR2.01) setting is too | velocity loop gain | gain (Gr2.01)
small (Gr2.01)
Position  loop  gain | Confirm the setting of | Increase the position loop
Motor lag (Gr2.00) setting is too | position  loop gain | gain (Gr2.00)
small (Gr2.00)
Velocity loop integral | Confirm the setting of | Increase the velocity loop
(Gr2.02)setting is too | velocity loop integral | integral (Gr2.02)
small (Gr2.02)
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Fault Cause Verification method Treatment measures
content
Poor mechanical | Check if the Rotary | Adjust the  mechanical
installation motor is concentric with | installation
the coupling
Confirm the balance of
the mechanical
installation
Bearing failure Check for sound and | Replace if there is any
vibration near the bearing | exception
Servo Mechanical vibration | Check for foreign matter = Repair machinery part
motor source near the bearing and
emits damage or deformation
abnormal Check VEL [1], velref | 1 Eliminate mechanical
sound waveform for mechanical resonance over
resonance 100HZ-600HZ through
notch filter
2. Reduce the velocity
loop gain and velocity
loop integral
Noise interference as the | Confirm the length of | Set the length of the encoder
encoder cable is too long encoder cable cable to less than 20M
Velocity loop | Confirm the setting of | Reduce the velocity loop
gain(Gr2.01) setting is | velocity loop  gain | gain (Gr2.01)
too big (Gr2.01)
Velocity - . . —
overshoot Position loop gain | Confirm the setting of | Reduce the position loop
as start | (Gr2.00)setting is too big position loop gain | gain (Gr2.00)
and stop is (Gr2.00)
too large Velocity loop integral | Confirm the setting of | Reduce the velocity loop
(Gr2.02)setting is too big | velocity loop integral | integral (Gr2.02)
(Gr2.02)
Machinery and servo | Check the machinery and | Fix  the  coupling  of
motor coupling failure servo coupling for slip | machinery and servo motor
and dislocation
Position Interference to command | Eliminate interference 1. Increase the parameter of
deviation pulse signal line Increase filtering "pulse direction encoder
(no alarm digital filter"
occurred) 2. Connect  the 1uF

monolithic capacitor between
pulses + and — in parallel

3. Add a magnetic ring on the
command pulse line.
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7 Function description of RS485 modbus

The QX series servo driver supports reading (writing) some parameters of the servo driver via
RS485 modbus (please refer to Appendix “11.2 Correspondence Table of Modbus Communication
Addresses and Parameter Variables” for the support parameters). It also supports RTU
communication mode, and CRC check of CRC-16/Modbus X16+X15+X2+1 as well.

7.1 RS485wiring diagram

RS485 communication interface CN2/CN3

Pin No. Signal name Control mode
4 RS485B L. .
3 RS485A Position Velocity Torque
Servo RS485interface
RJ485 Crystal o
4 B

&) .

4
5 When more than 2
servo drivers are
N2 used for RS485
YLM | GRN 4 communication,
. . please connect a
llght Ilght 5 120Q resistor in
s parallel at both
R E—— ends.
AB4+——A1 1
5

1. RS485 is primarily used for MODBUS communication, and can carry out PTP
communication of multiple servo drivers.

2. When multiple servos are connected in parallel, connect the terminal resistors in parallel on
the RS485A and RS485B of the first servo and the last servo.

3. RS485 communication cannot be used in communication with the debugging software.
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7.2 RTU packet format

1) The input format of the 06 (write into a single) command is as follows:

Write the high
Write the low
Device address Command 8-bit of
8-bit of address
address
Output 01-FF 06 00 00-1F
Low 8-bit of lower Low 8-bit of High 8-bit of
High 8-bit of lower data
data CRC checker CRC checker
00 Olor 00 CRCL CRCH
Return | If the input data is correct, the returning data and the output data are the same;

Example: Modify the motion mode of the servo driver to 3

0x0002 motionmode motion mode
The input format is as follows:
01 06 00 02 00 03 68 0B
Write Write High Low Low High
Device Command the high | the low 8-bitof | 8-bitof | 8-bitof 8-bit of
address 8-bit of 8-bit of lower lower CRC CRC
address address data data checker checker
The correct returning can be:
01 06 00 02 00 03 68 0B
Write Write High Low Low High
Device Command the high | the low 8-bit of | 8-bitof | 8-bitof 8-bit of
address 8-bit of 8-bit of lower lower CRC CRC
address address data data checker checker
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2)The input format of the (read holding register) 03 command is as follows:

Device Start address| > Read thelpopow |CRChigh
ddress Command high 8-bit address low|number of] S-bit S-bit
Output |2 8-bit 10 ports
01-FF |03 00 00-1F 0001-0020 |CRCL CRCH
. The number :
Device Command|of returning|Data 1 [Data?2 |[Data2 |DataN CR.CIOW CR.Chlgh
address bytes 8-bit 8-bit
Returning 0001or [00010r|00010r |0001or
Read 10[0000  |0000 {0000 |0000
01-FF |03 CRCL |CRCH
numberX2

Example: Reading the position information of a multi-turn absolute encoder

0x0074
0x0075

absposH  The multi-turn absolute position of multi-turn absolute encoder (high bit)

absposL  The multi-turn absolute position of multi-turn absolute encoder (low bit)
When reading the values of absposH and absposL at the same time
The input format is as follows:

01 03 00 74 0002 84 11
Start
Start Read the
Device address CRC low CRC high
address | Command address number of
high 8-bit 8-bit
low 8-bit 10 ports
8-bit
The correct returning can be:
01 03 04 00 01 C9 F9 3A D1
The
Device number Data | Data | Data | Data | CRClow | CRChigh
address Command of 1 2 2 N
returning 8-bit 8-bit
bytes

Data 1 to N are the sum of multi-turn absolute encoders.
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8 Maintenance and Inspection

Please perform a periodical maintenance and inspection to the driver and motor so as to use
safely and easily.

@ Notice of maintenance and inspection

@ Inspection item and period

The routine inspection and periodical inspection should be done as per follow requirements:

Inspection

period Inspection item

Type

o Check use temperature, humidity, dust, foreign matter,

etc.

o Check to see if there is abnormal vibration and noise

o Check to see if power voltage is normal

® Check to see if there is foreign odor

o Check to see if there is fiber thread stick to the vent
opening

o Check the clean state of front of driver and connector.

® Check to see if wire is damaged

e Check to see if connecting part of the device and
equipment is loose or if pin and body are separated

® Check to see if there is any foreign matter in loading

Routine Routine
inspection

o Check to see if fastening position become loose

o Check to see if there is any over-heat trace

o Check to see if terminal block is damaged

e Check to see if fastening position of terminal block
becomes loose

Peri
odical
inspection 1 year

9 Appendix

9.1 External regenerative resistor
When the motor decelerates or stops normally, the energy generated by the brake will be fed

back through the inverter circuit to the DC bus, which is absorbed by the built-in or external
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regenerative resistor. This energy-saving braking method is called “regenerative braking”.

QXHHO2N#-#~QXH#HOON#-# series drivers are not equipped with built-in regenerative

resistors but support external regenerative resistors.

9.1.1 Selecting capacity of external regenerative resistor

Motor = =
instantaneous - 30,00 >3090 =3000 r/min >3000 r/min - 30,00 >30?0
velocity r/min r/min r/min r/min
Drive model =
: =
Deceleration | < gy = 100ms-200ms | 100ms-200ms | >200ms | >200ms
time 100ms
Not 50Q . Not 50Q
QXMPO2N#-# required 60W Not required 50Q 60W required 60W
Not 50Q . Not 50Q
QXMPO4N#-# required 120W Not required 50Q 120W required 120W
Capacity of 502 Not 50Q
QXMPOSN#-# external 50Q 60W 120W 50Q 60W 50Q 120W required 120W
regenerative 50Q Not 50Q
QXMPO6N#-# resistor 50Q 60W 120W 50Q 60W 50Q 120W required 120W
o 30Q . o 30Q
QXMP10N#-# Built-in 750W Not required 30Q 470W Built-in 4T0W
. 20Q . . 20Q
QXMP15N#-# Built-in 1IKW Not required 20Q 1IKW Built-in 1KW
[Note]

1.  The resistance values of external regenerative resistors in the table need to be configured in
accordance with the requirements, and the power can be greater than but mustn’t be lower
than the value in the table.

2. External regenerative resistors should be purchased separately.

3. The specifications of the external regenerative resistor in the table are tested based on the
external input voltage AC220V. When the voltage is greater than AC220V, please amplify the
resistor power accordingly.
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9.1.2 Connection of external regenerative resistor

Connection of 1 resistor Series connection of 2 resistors

CNA

.m“m

v This connection is used when one 4 This connection is used when one
resistor can meet the adaptation resistor can’t meet the adaptation
requirements requirements

v The resistors are connected in series,
the resistance increases and the power

decreases
Association of 2 resistors Series connection and association of 4
resistors
RB1 RB1
v This connection is used when one 4 This connection is used when two
resistor can’t meet the adaptation resistors can’t meet the adaptation
requirements requirements

v The resistors are associated, the
resistance decreases and the power
increases

[Note]

1. The connection line must be flame-retardant cable or cable with fire-resistant treatment, and
wiring shouldn’t be exposed to external regeneration resistor;

2. The length of connection line should be less than 2m;

3. Regenerative resistor should be installed on metal or a material that is resistant to high
temperature and easy to dissipate heat.
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9.2 Correspondence table of Modbus communication
address and parameter variables

Basic parameters

Address Variable Parameter name Attribute Description

1. Torque mode;
0x0000 | OperationMode Operation mode R/W | 2. Velocity mode;
3. Position mode;

0x0001 ControlMode Control mode R/W
0. JOG mode;
1. PTP mode (one-way);
0x0002 MotionMode Motion mode R/W 2. PTP mode (two-way);
3. Indirect mode;
4. Contour mode;
0x0003 PolePrs Pair of poles R/W
0x0004 EncType Encoder type R/W
0x0005 EncResH Encoder pulleitr)lumber (high RIW
0x0006 EncResL Encoder pulls)?t;lumber (low RIW
0x0007 EncFilt Encoder filter coefficient RIW
Pulse mode 1. Pulse + direction
(PD/CWCCW/AB) L ruser
(differential); 2, double pulse
(differential);
0x0008 PDMode R/W T
5. Pulse + direction
(optocoupler); 6. Double
pulse (optocoupler);
Pulse gear ratio (numerator) R/
0x0009 PDFactH (high bit) AV
0x000A PDFactL, Pulse gear ratio (numerator) RIW
(low bit)
Pulse gear ratio
0x000B PDFactDenH (denominator) (high bit) R/W
0x000C | PDFactDenL Pulse gear ratio R/W

(denominator) (low bit)
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Brake resistor turn-on

0x000D RegenOn voltage R/W | Unit (V)
Braking resistor turn-off )
0x000F RegenOff voltage R/W | Unit (V)
0x0011 BrkOnDly Brake open delay R/W | Unit (ms)
0x0012 BrkOffDly Brake off delay R/W | Unit (ms)

Brake velocity threshold
0x0013 BrkSpeedH (high bit) R/W | Unit (unit/s)

Basic parameters

Address Variable Parameter name Attribute Description

0x0014 BrkSpeedL B_rake velocity threshold (low | R/W | Unit (unit/s)

0x0015 | ModbusAddr | Modbus address R/W
Modbus baud rate Baudrate setting:
1.9600H:
0x0016 | ModbusBaud R/W ’
2.19200Hz 3.38400Hz
4.115200Hz
Modbus disconnection delay
0x0017 | ModbusDisTime | protection time R/W | Unit (ms)
0x001D PosGain Position loop gain R/W
0x001E AccFFW Acceleration feedforward R/W
0x001F PosFFW Position feedforward RIW
0x0020 VelGain Velocity loop gain R/W
0x0021 VelKi Velocity loop integral R/W
0x0022 CurrGain Current loop gain RIW
0x0023 CurrKi Current loop integral RIW
0x0024 Stiffness Stiffness R/W
Absolute position of the target
0x002E | AbsTrgr | (Righbit) R/W
Absolute position of the target
0x002F AbsTrgtL (low bit) R/W
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0x0030 RelTrgtH ﬁlei}gaglgi )posmon of the target RIW
Relative position of the target

0x0031 RelTrgtL (low bit) R/W

0x0032 SpeedH Velocity setting (high bit) R/IW

0x0033 SpeedL Velocity setting (low bit) R/IW

0x0034 Acceld Acceleration (high bit) R/IW

0x0035 AccelL Acceleration (low bit) R/IW

0x0036 DecelH Deceleration (high bit) RIW

0x0037 DecelL Deceleration (low bit) R/IW
Emergency stop deceleration

0x0038 EmrgDecH (high bit) R/W

Control Parameters
Addres Variable Parameter name Attrib Description
S ute

Emergency stop deceleration (low bit)
Smooth fillet factor
Repeat wait time (high bit)

Repeat wait time (low bit)

Absolute position highest bit ABSPOS=
- - - AbsPosHH<<48bit+
Absolute position second-highest bit STos ,1
AbsPosLH<<32bit +
Absolute position second-lowest bit AbsPosHL<<16bit+
AbsPosLL (with
Absolute position lowest bit sPosLL (wi
Symbol)

Error code

Operating status

Operation sign

Location arrival status

Pulse position (high bit)

Pulse position (low bit)

Position given (high bit)
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Position given (low bit)

Position feedback (high bit)

Position feedback (low bit)

Position error (high bit)

Position error (low bit)

Auxiliary encoder position (high bit)

Auxiliary encoder position (low bit)

Pulse velocity (high bit)

Pulse velocity (low bit)

State Parameters

Addres Variable Parameter name Attrib Description

Velocity given (high bit)

Velocity given (low bit)

Current velocity (high bit)

Current velocity (low bit)

Current reference (high bit)

Current reference (low bit)

Motor current (high bit)

Motor current (low bit)

Bus voltage Unit (V)

Radiator temperature

Position reach accuracy setting

Position reach time setting

Drive model

Hardware version

DSP software version

FPGA version
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Single-turn absolute position (high bit)

Single-turn absolute position (low bit)

The number of turns

I/OParameters

Address Variable Parameter name Attrib Description

Input port status

Input port logic

Input port 1 function

Input port 2 function

Input port 3 function

Input port 4 function

Input port 5 function

Input port 6 function

Input port 7 function

Input port 8 function

Output port status

Output port logic

Output port 1 function

Output port 2 function

Output port 3 function

Output port 4 function

Output port 5 function

Output port 6 function

Output port 7 function

Output port 8 function

Velocity/torque analog input port status

Analog dead zone (velocity mode)

Analog offset (velocity mode)
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Analog gain (velocity mode)

Analog filter coefficient (velocity mode)

I/OParameters

Addres Variable Parameter name Attribu Description

Internal/external analog control

Internal analog value

Velocity/torque analog input port status

Analog dead band (torque mode)

Analog offset (torque mode)

Analog gain (torque mode)

Analog filter coefficient (torque mode)

Analog control direction (velocity
mode / torque mode)

Control Command

Addres Variable Parameter name Attribu Description

Motor enable off Comm
Motor enable Comm
Start operation Comm
Stop operation Comm

The command will

Emergency stop Comm | work by writing any

Stop repeatedmotion Comm | data to the address

Set the current position value Comm
Clear fault Comm
Save parameter Comm
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Protection Parameters

Addres Variable Parameter name Attrib Description

Continuous current (high bit)

Continuous current (low bit)

Peak current (high bit)

Peak current (low bit)

Peak current protection time

Maximum velocity (high bit)

Maximum velocity (low bit)

Maximum position error (high bit)

Maximum position error (low bit)

Positive limit position (high bit)

Positive limit position (low bit)

Reverse limit position (high bit)

Reverse limit position (low bit)

Maximum phase current (high bit)

Maximum phase current (low bit)

Locked-rotor current (high bit)

Locked-rotor current (low bit)

Locked-rotorvelocity (high bit)

Locked-rotorvelocity (low bit)

Locked-rotor time

Minimum bus voltage Unit (V)

Maximum bus voltage Unit (V)

Radiator temperature protection value

Maximum operating velocity in torque
mode (high bit)

Maximum operating velocity in torque
mode (low bit)
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Debug and IDE parameters

Addres Variable Parameter name Attribu Description

Data length 32bit

By using the reserved parameters of IDE

programming, it can be used as a data
register

Homing and point control parameters

Addres . Attribu .
Variable Parameter name . Description
S ©

Homing executing state

Homingmode selection

Homing application selection

Homing acceleration high-bit

Homing acceleration low-bit

1" homing velocity high-bit

1% homing velocity low-bit

2™ homing velocity high-bit

2" homing velocitylow-bit

Homing deviation positon high-bit

Homing deviation positonlow-bit

0: Close

Homing switch
1: Open

O:Relative  position
control
. . 1: Absolute position
Relative to absolute control switch
control
2: Non-IO point
control

0: Forward

Absolute position mode I Reverse

2: Principle of

proximity

9-159



OX Comprehensive User’ s Manual Of QXM Series AC Servo Driver

9.3 Parts list of driver

List of QXM-B/QXL-B/QXR-B Driver Accessories

W!Dﬁkiliﬁﬁi RS2325MEE
-: cers RSASSISHEAL
N W B
Regenerative brake Power adapter
Control line
connector
UVW power line
connector Encoder connector
Encoder connector
I 11 H 4% R5232 Network port to serial port cable
RS232
R5232 5y 4 R5232 demultiplexer
RS485 ML IH TR (451 2R 3h) RS485 network communication line (control to
driver)
RS485 MZGIH IR (IR0 35K 5h) RS485 network communication line (driver to
driver)
Classi Correspo
ficati Name Model Specification nding Figure
on port
SM-10P 10-bit, EN1

Encod tor | E59A2110001
neoder connector Double layer, split type EN2

Plug
2EDGKM-5.08-08P

Power connector | E5901208102 8-bit, single layer, CNA
bentpin, green
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MY 11-50T, Male,

Control wi E63AG50210
onro wire 50-pin, half gold, pin | CNI

connector ! spacing: 1.27mm
3-bit, single layer, .
UVW power line female 2
E590120310. . . 'NB "
connector 9 3103 pin spacing 5.08 c

(threaded female),
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Classificati Correspo
on Name Model Specification nding Figure
port
QX PCI Rsa32 N2 ;

i L1315200002 UT-880 IM ! )
S‘ultedebug demultiplexer CN3 7 ' £
gmg
softwar'e Network port —
?eb“ggmg to serial port | LO11029M8P 0.5M CN2 =7
ne cable 2 ' CN3 A

RS232
RS485 CN2 ry
L1315200001 T-890,1M ! ]
RS485 and | demultiplexer u ’ CN3 7 ‘ /
PC
communica | Network port =
tion line | to serial port CN2 '
L01011019 0.5M \
cable CN3 A
RS485
RS485
network
communicati CN2 N
on line L08011011 1.5M oN3 @
RS485 (control to
communica drive)
tion line
RS485networ
k
communicati - 0.2M N2 \./
. . CN3
on line (drive
to drive)
E31A3V6000 | Lithium battery, 3.6V, _
Battery -
2 1200mAh
Others
Regenerative Select as -
braking required ) )
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List of QXM-A2 Driver Accessories

I UsBHé B R RS2 EE

B WERBCERR oy
i i
roissHelRE R
Regenerative brake Power adapter R (maugmau) ﬁuﬁkiitﬁ& RedasS
Control line connector
UVW power line 4‘ ‘
connector Encoder connector
Encoder connector
. . Correspo
Classificat . . . .
as(s)lnlca ! Name Model Specification nding Figure
port
Encoder 10 cores, terminal pitch
E29017012 0.8mm, overall black, X5
connector R
wire-to-board
6 cores, terminal pitch o
Encoder i
E29011025 2.56ram, overall grey, X6 Q y
connector . g
wire-to-board
5-digit, foot spacing
Plug 5.08mm, of forward
Power .
E29011029 direction type, X key XA
connector
control, male, gold
plated
MY 11-50T, male, 50 n
Control wire | E63AG50210 pins, X4 s
connector 1 half gold, foot spacing: w
1.27mm
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6 digit, foot spacing
UVW power 5.08mm, of forward
line E29011028 direction type,, X key XB
connector controlled, male, gold
plated
. . Correspo
Clas(s);ﬁcatl Name Model Specification nding Figure
port
RS232demult X2A i
iplexer L1315200002 UT-880 IM 2B ; ! ’ )
QXPCSuite
debugging . Data transmission
software | USBtoserial | 'y 011050 | jineADT-DOMmimiUS | X1
debugging port cable B
line
Network port —
to serial port | LO11029M8P 0.5M X2A ""b'
cable 2 ' X2B h
RS232
RS485 X2A
RS485 and | demultiplorer L1315200001 UT-890, IM OB ; ‘ !
PC
communica | Network port =
tion line | to serial port X2A A
cable L01011019 0.5M OB N
RS485
RS485
network -
communicati | 108011011 1.5M xoA O
on line (drive X2B
to drive)
RS485com
munication | RS485networ
line k
communicati X2A \/
on line ) 0-2M X2B
(control to
drive)
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Battery E31A3V6000 | Lithium battery, 3.6V, } -
2 1200mAh
Others )
Regenerative Select as -
braking required i ]
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9.4 Type driver and motor wiring diagram

[J QXS series motor (40-80mm flange)
AL R fRIES)

6
7

1

2
P
18T

[

2
4

[Note]The absolute encoder battery is connected between the 3pin and 8pin on the
motor side (as shown in the figure)

[J QXS series motor (130-180mm flange)

[Note]The absolute encoder battery is connected between the T-pin and S-pin on the
motor side (as shown in figure)

9-166



Ox Comprehensive User” s Manual Of QXM Series AC Servo Driver

9.5 Correspondence Table of Motor Identification Code

Driver Model Motor Model ID Driver Model Motor Model 1D
QXMPOINA-B | QXSS-04010EA0 | 0112 | QXMPO4NA-B | QXSH-06040EAQ | 0452
QXMPOINA-B | QXSS-04010EA1 0122 | QXMPO4NA-B | QXSH-06040EA1 | 0462
QXMPOINA-B | QXSS-04010EBO | 0113 | QXMPO4NA-B | QXSH-06040EBO | 0453
QXMPOINA-B | QXSS-04010EB1 0123 | QXMP0O4NA-B | QXSH-06040EB1 | 0463
QXMPOINA-B | QXSS-04010EIO 0111 | QXMP04NA-B | QXSH-06040EI0 0451
QXMPOINA-B | QXSS-04010EI1 0121 | QXMP0O4NA-B | QXSH-06040EI1 0461
QXMPO02NA-B | QXSS-06020EA0 | 0212 | QXMPOSNA-B | QXSH-08075EA0 | 0752
QXMPO02NA-B | QXSS-06020EA1 0222 | QXMPOSNA-B | QXSH-08075EA1 | 0762
QXMPO2NA-B | QXSS-06020EBO | 0213 | QXMPOSNA-B | QXSH-08075EBO | 0753
QXMPO02NA-B | QXSS-06020EB1 0223 | QXMPOSNA-B | QXSH-08075EB1 | 0763
QXMPO02NA-B | QXSS-06020EI0 0211 | QXMPOSNA-B | QXSH-08075EI0 0751
QXMPO02NA-B | QXSS-06020EI1 0221 | QXMPOSNA-B | QXSH-08075EI1 0761
QXMPO4NA-B | QXSS-06040EA0 | 0412 | QXMPO6NA-B | QXSH-08100EAO0 | 1052
QXMPO4NA-B | QXSS-06040EA1 0422 | QXMPO6NA-B | QXSH-08100EA1 1062
QXMPO4NA-B | QXSS-06040EBO | 0413 | QXMPO6NA-B | QXSH-08100EBO | 1053
QXMPO4NA-B | QXSS-06040EB1 0423 | QXMPO6NA-B | QXSH-08100EB1 1063
QXMPO4NA-B | QXSS-06040EI0 0411 | QXMPO6NA-B | QXSH-08100EIO 1051
QXMPO4NA-B | QXSS-06040EI1 0421 | QXMPO6NA-B | QXSH-08100EI1 1061
QXMPO6NA-B | QXSS-08075CA0 | 0812 | QXMPO6NA-B | QXSH-13085BA0 | 0952
QXMPO6NA-B | QXSS-08075CB0 | 0813 | QXMPO6NA-B | QXSH-13085BA1 | 0962
QXMPO6NA-B | QXSS-08075CI0 0811 | QXMPO6NA-B | QXSH-13085BB0 | 0953
QXMPO6NA-B | QXSS-08075EA0 | 0712 | QXMPO6NA-B | QXSH-13085BB1 | 0963
QXMPO6NA-B | QXSS-08075EA1 0722 | QXMPO6NA-B | QXSH-13100CA0 | 1152
QXMPO6NA-B | QXSS-08075EBO | 0713 | QXMPO6NA-B | QXSH-13100CA1 | 1162
QXMPO6NA-B | QXSS-08075EB1 0723 | QXMPO6NA-B | QXSH-13100CBO | 1153
QXMPO6NA-B | QXSS-08075EI0 0711 | QXMPO6NA-B | QXSH-13100CB1 1163
QXMPO6NA-B | QXSS-08075EI1 0721 | QXMP02NA-B | QXSH-06020EB1 | 0263
QXMPO02NA-B | QXSH-06020EA0 | 0252 | QXMP02NA-B | QXSH-06020EI0 0251
QXMPO02NA-B | QXSH-06020EA1 | 0262 | QXMP02NA-B | QXSH-06020EI1 0261
QXMPO02NA-B | QXSH-06020EBO | 0253
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Driver Model Motor Model ID Driver Model Motor Model 1D
QXMPI10ONA-B | QXSH-13130BA0 1352 | QXMP15NA-B | QXSH-13380CA0 | 3852
QXMP10NA-B | QXSH-13130BA1 1362 | QXMP15NA-B | QXSH-13380CA1 3862
QXMP10NA-B | QXSH-13130BB0 1353 | QXMP15NA-B | QXSH-13380CB0 3853
QXMP10NA-B | QXSH-13130BB1 1363 | QXMP15NA-B | QXSH-13380CB1 3863
QXMP10NA-B | QXSH-13150CA0Q 1552 | QXMP15NA-B | QXSM-13200CB0O | 2033
QXMPI10ONA-B | QXSH-13150CA1 1562 | QXMP15NA-B | QXSM-13200CB1 | 2043
QXMP10NA-B | QXSH-13150CB0 1553 | QXMP15NA-B | QXSM-13200CA0 | 2032
QXMPI10NA-B | QXSH-13150CBl1 1563 | QXMP15NA-B | QXSM-13200CA1 | 2042
QXMPI0ONA-B | QXSM-13150CA0 | 1532 | QXMP15NA-B | QXSH-18270BB0 2753
QXMP10NA-B | QXSM-13150CA1 | 1542 | QXMP15NA-B | QXSH-18270BA0 | 2752
QXMPI0ONA-B | QXSM-13150CB0 | 1533 | QXMP15NA-B | QXSH-18300BB0 3053
QXMP10NA-B | QXSM-13150CBI1 1543 | QXMP15NA-B | QXSH-18300BA0 | 3052
QXMP10NA-B | QXSS-08100EA0 1012 | QXMP15NA-B | QXSM-13230BB0 | 2343
QXMP10NA-B | QXSS-08100EA1 1022 | QXMP15NA-B | QXSM-13230BA0 | 2342
QXMPI10NA-B | QXSS-08100EBO 1013 | QXMP10ONA-B | QXSS-08100EI1 1021
QXMPI10NA-B | QXSS-08100EB1 1023 | QXMP10NA-B | QXSM-13260DB0 | 2633
QXMP10NA-B | QXSS-08100EI0 1011 | QXMP10ONA-B | QXSM-13260DA0 | 2632
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