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1Safety Precautions

Thank you very much for buying AC Servo Amplifier, HSV-180AD AC Servo

Amplifier and servo motor are applicable to the general industrial environment,

not to the strong vibrating environment. Pay attention to the followings:

® [t is inapplicable to the medical equipment which related to life safety .

® The Servo Amplifier is not water proof. It must be avoid moisture and direct
sunlight.

® Do not perform any change to the Servo Amplifier and motor.

Before installation and wiring, read through this manual. Before operation,

understand the safety information, safety precautions and operating instruction of

this equipment.

1.1 Symbols of Safety Precautions

Symbols of safety precautions are displayed on the front panel of the Servo

Amplifier.
Figure 1-1 Symbol of safety precaution for HSV-180AD-035, 050, 075
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1.2 Meaning of Safety Precaution Symbols

Warning

<+— Safety precaution signage

/N

® Danger! High Voltage
® Don’t move cables or

touch terminals while
applying power

Disconnect incoming
power and wait 5

minutes before
connecting cables or
opening terminal
cover

<«—— The meaning of each symbol

Symbols of Safety Precaution

1.3 Explanation of Safety Precaution Symbols

Danger

It indicates a potentially hazardous situation which, if not avoided, will result in

death.

' Caution

It indicates a potentially hazardous situation which, if not avoided, will result in

minor or moderate injury or death and damage to the machine.
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1.4 Safety Regulations

1. Products Confirmation

Caution

Do not install damaged the Servo Amplifier.

Failure to follow this instruction could result in injury.

2. Installation

Caution

® Hold the bottom of the machine.
If only hold the panel, the main engine may fall off which may result in
injury.
® Fit to noncombustible such as metal.
Failure to follow this instruction could result in fire hazard.
® [fnecessary, set a cooling fan and keep the inlet air at 45°C or less.
Overheating may result in fire and other hazards.
® Don’t block the inlet and outlet. Avoid foreign matter entering into the
internal part of the machine.
It may cause the aging of internal components, which can result in
malfunction or fire hazard.
® When installing, make sure a specified intervals between the Servo
Amplifier and control cabinet or other machines.

Failure to follow this instruction could result in fire hazard or malfunction.
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3. Wiring

Danger

® Before wiring, confirm whether the power is off.
Failure to follow this instruction could result in electric shock and fire
hazard.

® Only electrical engineer can do the wiring.
Failure to follow this instruction could result in electric shock and fire
hazard.

® Make sure the ground terminal(¥) grounded.
Failure to follow this instruction could result in electric shock and fire
hazard.

® After the wiring of the emergency stop circuit, check whether the wiring is
effective.
Failure to follow this instruction could result in injury. (Users shall be
responsible for the wiring.)

® Do not touch the output terminal directly nor connect external shield to the
output wire of a Servo Amplifier . Avoid short circuit of output wires.
Failure to follow this instruction could result in electric shock and short

circuit.

Caution

® Confirm whether the power voltage of the main AC circuit is subject to the
rated voltage of the Servo Amplifier .

Failure to follow this instruction could result in injury and fire hazard.
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® Do not make withstand test for the Servo Amplifier .

Failure to follow this instruction could result in damage to components such
as semi-conductor.
Do not connect power cable to the output U, V, W terminals so as to avoid

damage of Servo Amplifier internal parts.

Caution

Do not connect capacitance and LC or LR noise filter to the output circuit so
as to avoid damage of the Servo Amplifier.

Do not connect electromagnetic switch and electromagnetic contactor to the
U, V, and W output circuit. When the Servo Amplifier running with load,
surging current could activate over-current protection of the Servo

Amplifier .

4. Testing and Commissioning

Danger

Do not remove or modify anything when the external wirings are made, or
the power is on.

Failure to follow this instruction could result in electric shock.

Do not approach to the machine on the trial-operations, after resetting of the
Servo Amplifier (Take physical safety into consideration when perform
electrical and mechanical design).

Arrange an external emergency stop device.

Failure to follow this instruction could result in injury.
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Caution

® Before operating, reconfirm some information such as the use range of the
motor and machines.
Failure to follow this instruction could result in injury.

® Do not touch the machine while operating or just cut off the power, because
the radiator, brake resistor motor etc. may be at high temperature.
Failure to follow this instruction could result in burn.

® If necessary, arrange external brake. Do not touch the machine.
Failure to follow this instruction could result in injury.

® Do not check signal while operating to avoid damage to the equipment.

5. Troubleshooting

Danger

® Do not remove wiring within 5 minutes nor touch terminals after power-off
of the Servo Amplifier , because the high voltage will last for a while.
Failure to follow this instruction could result in electric shock.

® Operations (such as wiring, installation, operation, remove and maintenance)
must be performed by the specified professional personnel.
Failure to follow this instruction could result in electric shock and damage to

the Servo Amplifier .

Caution
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® The control circuit board adopts the CMOS IC. When maintaining, do not
touch it directly with your fingers, because electrostatic induction could

damage the control circuit board.

6. System Configuration

Caution

® The rated torque of the servo motor must be larger than continuous effective
load torque. Otherwise, the servo motor could be damaged by long-time
overload operation.

® The ratio of load inertia and servo motor inertia must be less than the
recommended value.

® Make sure that the motor is properly matching the Servo Amplifier .

Failure to follow this instruction could result in damage of the equipment.
7. Others

Danger

® Do not make alterations independently.

Failure to follow this instruction could result in electric shock and injury.

10
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2 Overview

Series HSV-180AD AC Servo Amplifier is a new generation of full digital AC
servo amplifier developed by Wuhan Huazhong Numerical Control Co., Ltd..
This product features high performance, compact structure, easy-to-use operation,

and high reliability.

2.1 Introduction

Series HSV-180AD AC Servo Amplifier adopts the latest technologies such as
special motion control digital signal processor (DSP), and intelligent power
module (IPM), and achieves the closed-loop servo control of servo motor. It has
various specifications such as035. 050. 075. 100. 150. 200. 300. 450A
and different ranges of power options. Users can configure various types of
Servo Amplifier and AC servo motor to form high reliability and performance
AC Servo Amplifier systems.
Characteristics of Series HSV-180AD AC Servo Amplifier:
1. Easy and flexible operation
By modifying the parameter, you can modify the control methods of the Servo
Amplifier and the interior parameters so as to meet the requirements for different
environment and conditions, and can be compatible with various types of servo
motors.
2. Full display of status
Series HSV-180S provide a series of status display, which enables users to view
related status parameters of the Servo Amplifier during commissioning and
operation. In addition, it provides a range of troubleshooting information.
3. Various interfaces, and flexible control methods
HSV-180AD Servo Amplifier can provide various interfaces and flexible control
methods as follows:

® Pulse input interface

® Analog input interface

11
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Feedback interface of servo motor optical -electrical encoder
Feedback interface of servo motor encoder

Serial communication interface

Programmable I/O interface

4. Servo orientation function

Series HSV-180AD can provide an independent function for servo orientation.
Through feedback devices such as servo motor optic-electrical encoder, servo
encoder and zero switch, it can realize the servo orientation control

independently.

2.2 Introduction to Control Modes

Series HSV-180AD AC Servo Amplifier provides four control modes:
1. Position control mode (pulse interface)
Under this mode, HSV-180AD Servo Amplifier can set to external position
control mode by setting internal parameters. It can receive three types of external
pulse command such as orthogonal pulse command, pulse + direction command,
and positive and negative pulse command.
2. External speed control mode (pulse interface)
Under this mode, HSV-180AD Servo Amplifier can set to external speed control
mode by setting internal parameters. It can receive three types of external pulse
command such as orthogonal pulse command, pulse + direction command, and
positive and negative pulse command.
3. External speed control mode (analog interface)
Under this mode, HSV-180AD Servo Amplifier can set to external speed control
mode by setting internal parameters. It can receives external analog command
with amplitude varies from -10V to 10V or from 0V to 10V.
4. JOG mode
Under this mode, HSV-180S Servo Amplifier can run based on the key setting
(instead of external instruction). This mode is provided for users to test whether

the Servo Amplifier system is correctly installed and connected.
12
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5. Internal speed control mode
Under this mode, HSV-180AD Servo Amplifier can run at a present speed in
the system without external instruction. This mode is provided for users to test

whether the Servo Amplifier system is correctly installed and connected.

13
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3 Order Information

3.1 Specifications of Servo Amplifier

3.1.1 Specification for HSV-180AD

The following figure shows the specification of HSV-180AD.

Figure 3-1 Current type of HSV-180AD

HSV-180AD

-0ao

Servo Amplifier

current type

035 050 075

100 150

200 300 450

3.1.2 Current Type of HSV-180AD
Table 3-1 Current Types of HSV-180AD Servo Amplifier

Type

HSV-180AD-035

HSV-180AD-050

HSV-180AD-075

Maximum power of
applicable Motor (KW )

3. 7KW

5.5KW

7.5KW

Rated output current (A) 12.5 16 235
Short-time Peak Current 22 28 42
(A)
Circute breaker (A) 25 32 40
conector (A) 18 25 32
Input Current 10 15 20
exchange (A)
reactor Inductance | 1.4 0.93 0.7

(mH)
Input filter(A) 10 15 20
Maximum braking resistor | 25 25 40
(A)

Resistor 51Q 51Q 27Q
Recommended | ()
Braking Power 1500W 1500W 2000W
resistor (W)

Quanlity 1 1 1
Recomand value of main 4 4 4

circute cable (mm?)

14
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Type

HSV-180AD-100

HSV-180AD-150

Maximum power of
applicable Motor (KW )

11KW

I5KW

Rated output current (A) 32 47
Short-time Peak Current (A) | 56 84
Circute breaker (A) 63 100
conector (A) 40 63
Input Current (A) | 30 50
exchange Inductance | 0.47 0.28
reactor (mH)
Input filter(A) 30 50
Maximum braking resistor 50 75
A)

Resistor 33Q 27Q
Recoplmended Q)
Braking Power (W) | 1500W 2000W
resistor ;

Quanlity /A 2
Recomand value of main 10 16

circute cable (mm?)

Type

HSV-180AD-200

HSV-180AD-300

HSV-180AD-450

Maximum power of
applicable Motor (KW )

30KW

37KW

SIKW

Rated output current (A) 64.3 94 128
Short-time Peak Current 110 168 224
(A)
Circute breaker (A) 125 200 400
conector (A) 95 150 250
Input Current 80 150 250
exchange (A)
reactor Inductance | 0.17 0.095 0.056

(mH)
Input filter(A) 80 150 250
Maximum braking resistor | 100 100 150
(A)

Resistor 30Q 30Q 30Q
Recommended | (Q2)
Braking Power 2500W 2500W 2500W
resistor (W)

Quanlity |3 4 6
Recomand value of main 35 70 120

circute cable (mm?)

15




Series HSV-180AD AC Servo Amplifier User's Manual

3.1.3 Technical Specification of HSV-180AD
The following table describes the technical specification of HSV-180AD

Table 3-2 Technical specification of HSV-180AD Servo Amplifier

Input
power

Rated
voltage .
Range of
voltage
fluctuation
Frequency

150A and below specifications: Three-phase AC380V
-15%~+10% 50/60Hz
200A and above Specifications:

1.Single phase AC220V control power  -15%~+10%
50/60Hz

2.Three-phase AC380V strong power  -15%~+10%
50/60Hz

Control modes

Position control. External speed control. JOG control.
Internal speed control

Speed
frequency | 300Hz or higher
response
Chgrta}cte Speed Lower than+0.1 (load 0%~100%); Lower than+0.2(power
ristic pee
volatility supply
-15%~+10%)
Speed range | 1:10000
Ty}:jss eOf (D Direction + pulse train @CCW pulse +CW pulse
cofnmand (3 Two-phase A / B quadrature pulse
Position Form of
contil pulse Non-insulated wire drive (about +5V)
command
Frequency
of pulse <500kHz
command
Tyll)jss eOf (D Direction + pulse train @CCW pulse +CW pulse
co?nmand (3)Two-phase A / B quadrature pulse
Form of
pulse Non-insulated wire drive (about +5V)
command
Frequency
Speed | OFPulse <500kHz
control command
Electron 1 /8<32767
gear
cf;lfrllgﬁ 4 | DCO~+10VorDC -10V~+10V
Acceleratio
n and 1~32000ms
deceleration | (0~1000r/min or ~1000~0r/min)
function
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TTL composite incremental photoelectric

Type of servo motor encoder:1024line. 2048line. 2500 line. 6000 line

encoder

Servo encoder encoder | Optical encoder (TTL)

type Sine and cosine analog signal (1Vpp)
Run enable
Alarm clear
Control Forward and reverse running enable
mput Servo orientation ready
Input and Control modes switch
Ol_ltPUt Indexing incremental orientation ratio input selection
Signal Servo ready
Control Servo alﬁlrm | |
output Servo orientation-finished
Speed-reached
Zero-speed reached
Servo Accuracy: =*lpulse; Position adjustment: Parameter
orientation | setting
Servo Rigid : L 0
function i Tapping deviation: +2%%
Other . d
. C-axis control, Thread cutting
function
Com | o A o5 S srsinsal
function

Speed

Flux current

Torque current

Monitoring function | Motor load current

Switch-value input status display
Switch-value output status display

Control mode display

Provides protection against:

Over speed

Main power over-voltage and under-voltage
) ) Over current

Protecting function
Overload
Motor over heat

Big speed error

IPM fault etc.

17
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Operation

Six LED digital tubes, two light-emitting diodes(LED), five
bottoms

Adaptive motor

2.2KW~51KWAC servo motor

Use
Environ
ment

Non-corrosive, flammable gas, prevent conductive objects,

Use place metal dust, oil mist and liquid from entering inside the Servo
Amplifier.

Use

Temperatur | Use temperature :0°C~+40°C, More than 40 C shall be

e Storage derated.

Temperatur | Storage temperature :-20°C ~+60C .

e

Use

humidity Below 90% RH, non-condensing.

Storage

humidity

Altitude Below 1000m, Altitude above 1000m shall be derated.

Vibration /

impact Vibration Resistance 4.9m/S* , Impact resistance 19.6m/S*

resistance

18
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3.1.4 Dimension and Size of the Servo Amplifier
The following figures show the installation dimension of series HSV-180AD

Servo Amplifier.
1. Figure 3-2 Dimension and size of HSV-180AD-, 035, 050, 075 (without

auxiliary devices Unit: mm)
W01 ol with 4 MAX 2D screws

T T
] - &) —
ACSERVO j
] SERIES

B’ HSV-160U-075
888888
ry '.h ‘=
Onon
a

W 5

340

360
350+0.2

G| [

AR
Ve

_F
5.a§§x

[sEwinfufmin]gy

256

Fe———]
mer—————wern
PBKUV W

8.4 85
101.8

2. Figure 3-3 Dimension and size of HSV-180AD-035, 050, 075 (with auxiliary

devices Unit: mm)
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install with 4 M4 X 16 screws

313

) 2
Pac Hsv-1200-075

888888

3. Figure 3-4 Dimension and size of HSV-180AD-,100, 150 (without auxiliary

devices Unit: mm)
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install with 4 M5 X 20 screws

10.4
(o]

-]

@ ®

43,2

> B

:

o]

b

300.5
o}
o
; -
|| R
=
<
=
™
i)

J ]
[ [

121

4. Figure 3-5 Dimension and size of HSV-180AD-100,150 (with auxiliary

devices Unit: mm)
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install with 4 M5 X 16 screws
O/\n Q
o ® @

Bac” 5180100

888888

A v o4
g oo
g (o o |
i

-]
460.2
1.2

(-]
d ] " @ B
i o\ ]I |
9%
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c% %ﬂ

288

300.
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5. Figure 3-6 Dimension and size of HSV-180AD-,200, 300,450 (without auxiliary

devices Unit: mm)

218

install with 4 MB X 20 screws
R

STk 1

558

1

[-]
| N
| I“
d

i
ll
:
Il

3586

|
161
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6. Figure 3-7 Dimension and size of HSV-180AD-,200, 300,450 (with auxiliary
devices Unit: mm)

218
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| 'V ° S =

I
l
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L

599

5808
=== EBEee— ==
= =———=
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3.2 Specification of Servo Motor

3.2.1 Introduction to Series GK6 AC Servo Motor

GKG6 series of AC servo motors and the Servo Amplifier can be widely used in
various fields such as machine tools, textile, printing, and building materials.

GK6 AC servo motor uses self-cooling motor, and its protection class reaches
[P64-1P67. GK6 AC servo motor is a three-phase AC permanent magnet synchronous
motor that uses high-performance rare earth permanent magnetic materials to form air
gap magnetic field. Pulse width modulation (PWM) inverter is used to control
operation to achieve good torque performance and wide speed range. A temperature
sensor is installed in the stator windings of the servo motor, which is used for
overheat protection. GK6 series of AC servo motors consist of stator, rotor, and

high-precision feedback devices (such as optical encoder and resolver).

3.2.2 Features of Series GK6 AC Servo Motor
Compact architecture and high power density
Small rotor inertia and rapid response

Super high coercively rare earth permanent magnet
Overheat protection capability

Strong anti-demagnetization capability

Various frame installation size

Full-closed design
Figure 3-4 Series GK6 AC servo motor
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3.2.3 Technical index of Series GK6 AC servo motor

The following table describes the technical index of series AC GK6 servo motor.

Table 3.3 Technical index of series GM7AC servo motor:

Item

Description

Magnetic material
Insulation level

e Super high coercively rare earth permanent magnetic
material.

o (Class F insulation level

When the environmental temperature is +40°C, the rotor
winding temperature can reach 100 K (AT=100 K). Class
H or Class C insulation level is optional, in which case
the rotor

Feedback system | Winding temperature can reach 125 K or 145 K
respectively.
e Standard: square-wave optic-electrical encoder (with
U, V, and W signal)
Options:
® Resolver, used in the environment with big vibration
Temperature and impacts
protection ® Sine and cosine optic-electrical encoder, which
resolution can reach 220
® Absolute encoder
e Positive temperature coefficient (PTC) thermistor
When the temperature is 20°, the resistance cannot
greater than 250 Q (R <250 Q).
Option: Heat-sensitive switch
Temperature positive temperature coefficient(PTC) thermistor
protection

Types of mounting
Protection level
Cooling

Surface paint

eMB5

Options: IMV1, IMV3, and IMB35 IMB5
o[P64

Options: IP 65 and IP67

eNatural cooling

eFlat grey paint

Options: customized paint

Bearing
Radial shaft seal
Shaft

eDouble row deep groove ball bearing

e Drive shaft seal

e Standard:

Type a: Plain shaft, no keys

Option:

® Type b: Shaft with keyway, keys, or customized
shaft
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Vibration level& oN

Rotation accuracy | Options: R and S
oN
Option: R and S

Noise GK603<55dB(A); GK604<55dB(A);
GK605<60dB(A); GK606<65dB(A);
GK607<65dB(A); GK608<70dB(A);
GK610<70dB(A); GK613<70dB(A);
GK618<76dB(A);

Connection e Socket connector (GK603-GK610)
Option: Outlet box (GK603-GK610)
eOutlet box (GK613 or a later version)
Option: Socket connector

Options e Maintenance-free high-reliability permanent magnet
safe brake (made in Germany)
e High-precision planetary gear reducer or other reducers
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3.2.40rder information of series GK6 AC Permanent Magnet Servo
Special descript
GK6 06 1 — 6 & C3 1— F B Y1 Z.-.Toom

T--Non-standard shaft extension and installation dimension. The following
rumber is the sequence numher.
be-b type shafl extension, with standard keys

Braker B: with hraker E: without braker

Feedhack 20000t F2300ph R apair of positive rotary encoder
&pparatus N: 2048 o/t positive consine encoder

Installation modes 1: 1 MB35 2 1MV1 3: 1 MV3 4 1ME3 6 1MB35

Adaptive DC hughat voltage 22210V 3300V 46007

Rated speed: & 200 ¢min B:1300tfmin  C: 2000 t/ein F: 3000 /i

Colingmodes  A:natural cooling — B: forced cooling

Potarity quantity 4 4 polaties 66 polasities 3 2 polasities

Servo motor specification codes

Cental height (the integer umber of central height divide 10

Seties GKA AC servo motor

3.2.5 Technical Specification of Series GK6 AC Permanent Magnet
Servo Motor
Adhere to the following principles when choosing the Servo Amplifier:
® Generally, the maximum current or rated current of the Servo Amplifier must
be equal or greater than 2.
® For the situation that requires great dynamic response characteristics, the
maximum current or rated current must be equal or greater than 3.
The following tables describe the technical specification of series GK6 AC permanent
magnet servo motor
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Table 3-4 Technical specification of series GK6 AC permanent magnet servo motor
1. Natural cooling:

Type Rated | Static | Phase Rotational | Weight Adaptive
Speed | Torque | Current | Inertia Kg AC Servo
r/min Mo 10 10_4Kgm2 Amplifier

Nm A /Overload Ratio

GK6062-6AC61 | 2000 ¢ 3.8 129 128 HSV-180AD-035/5.7

GK6062-6AF61 | 3000 5.7 HSV-180AD-035/3.8

GK6063-6AC61 | 2000 11 5.6 17 145 HSV-180AD-035/3.9

GK6063-6AF61 | 3000 8.3 HSV-180AD-035/2.6

GK6065-6AC61 | 2000 6.2 HSV-180AD-035/3.5

15 23.4 17.8

GK6065-6AF61 | 3000 9.1 HSV-180AD-035/2.4

GK6072-6AC61 | 2000 ¢ 3.8 e 12.8 HSV-180AD-035/5.7

GK6072-6AF61 | 3000 5.7 HSV-180AD-035/3.8

GK6073-6AC61 | 2000 1 5.6 17 14.5 HSV-180AD-035/3.9

GK6073-6AF61 | 3000 8.3 HSV-180AD-035/2.6

GK6075-6AC61 | 2000 15 6.2 23.4 17.8 HSV-180AD-035/3.5

GK6075-6AF61 | 3000 9.1 HSV-180AD-035/2.4

GK6080-6AC61 | 2000 16 6.8 26.7 16.5 HSV-180AD-035/3.2

GK6080-6AF61 | 3000 10.2 HSV-180AD-050/2.7

GK6081-6AA61 | 1200 6.1 HSV-180AD-035/3.6

GK6081-6AC61 | 2000 21 10 35.7 19.5 | HSV-180AD-050/2.8

GK6081-6AF61 | 3000 15 HSV-180AD-075/2.8

GK6083-6AA61 | 1200 8.1 HSV-180AD-035/2.7

GK6083-6AC61 | 2000 27 13.3 44.6 22.5 | HSV-180AD-075/3.1

GK6083-6AF61 | 3000 20 HSV-180AD-100/2.8

GK6085-6AA61 | 1200 9.9 HSV-180AD-050/2.8

GK6085-6AC61 | 2000 33 16.5 53.5 25.5 | HSV-180AD-075/2.5

GK6085-6AF61 | 3000 24.8 HSV-180AD-100/2.3

GK6087-6AA61 | 1200 11.1 HSV-180AD-050/2.5

GK6087-6AC61 | 2000 37 18.5 62.4 28.5 | HSV-180AD-075/2.3

GK6087-6AF61 | 3000 27.8 HSV-180AD-150/3

GK6089-6AA61 | 1200 12.6 HSV-180AD-050/2.2

GK6089-6AC61 | 2000 42 21 71.3 31.5 | HSV-180AD-100/2.7

GK6089-6AF61 | 3000 31.5 HSV-180AD-150/2.7

GK6100-8AA61 | 1200 4.7 HSV-180AD-035/4.6

GK6100-8AB61 | 1500 18 5.9 75 21 HSV-180AD-035/3.7

GK6100-8AC61 | 2000 7.8 HSV-180AD-035/2.8

GK6100-8AF61 | 3000 11.7 HSV-180AD-050/2.4

GK6101-8AA61 | 1200 7.0 HSV-180AD-035/3.1

GK6101-8AB61 | 1500 57 8.8 8.5 26 HSV-180AD-035/2.5

GK6101-8AC61 | 2000 11.7 HSV-180AD-050/2.4

GK6101-8AF61 | 3000 17.5 HSV-180AD-075/2.4
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Type Rated | Static | Phase | Rotational | Weig Adaptive
Speed | Torqu | Curre | Inertia ht Kg AC Servo
r/min |e nt 10_4Kgm2 Amplifier

MO 10 /Overload Ratio
Nm A

GK6103-8AA61 1200 9.4 HSV-180AD-035/2.3

GK6103-8AB61 1500 36 11.8 1215 30 HSV-180AD-050/2.4

GK6103-8AC61 2000 15.7 HSV-180AD-075/2.7

GK6103-8AF61 | 3000 23.5 HSV-180AD-100/2.4

GK6105-8AA61 1200 11.7 HSV-180AD-050/2.4

GK6105-8AB61 | 1500 45 14.5 — ” HSV-180AD-075/2.9

GK6105-8AC61 2000 19.5 HSV-180AD-100/2.9

GK6105-8AF61 3000 30.6 HSV-180AD-150/2.7

GK6107-8AA61 1200 14.3 HSV-180AD-075/2.9

GK6107-8AB61 1500 55 17.9 1855 38 HSV-180AD-075/2.3

GK6107-8AC61 2000 23.8 HSV-180AD-100/2.4

GK6107-8AF61 3000 35.7 HSV-180AD-150/2.4

GK6109-8AA61 | 1200 18.5 HSV-180AD-075/2.3

GK6109-8AB61 | 1500 20 23.1 S5 e HSV-180AD-100/2.4

GK6109-8AC61 | 2000 28.2 HSV-180AD-150/3

GK6109-8AF61 | 3000 423 HSV-180AD-200/2.6
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2. Forced cooling

Type Rated | Static | Phase Rotational | Weight Adaptive
Speed | Torque | Current | Inertia Kg AC Servo
r/min | MO 10 10 ‘Kgm? Amplifier

Nm A /Overload Ratio
GK6100-85A61 | 1200 6.0 HSV-180AD-035/3.6
GK6100-8SB61 | 1500 23 7.5 79 21 HSV-180AD-035/2.9
GK6100-85C61 | 2000 10.0 HSV-180AD-050/2.8
GK6100-8SF61 | 3000 14.9 HSV-180AD-075/2.8
GK6101-8SA61 | 1200 9.3 HSV-180AD-035/2.4
GK6101-8SB61 | 1500 11.7 HSV-180AD-050/2.4
36 89.5 26
GK6101-85C61 | 2000 15.6 HSV-180AD-075/2.7
GK6101-8SF61 | 3000 23.3 HSV-180AD-100/2.4
GK6103-8SA61 | 1200 12.5 HSV-180AD-050/2.2
GK6103-85B61 | 1500 48 15.7 1215 30 HSV-180AD-075/2.7
GK6103-85C61 | 2000 20.9 HSV-180AD-100/2.7
GK6103-8SF61 | 3000 31.3 HSV-180AD-150/2.7
GK6105-8SA61 | 1200 15.6 HSV-180AD-075/2.7
GK6105-8SB61 | 1500 60 19.3 153.5 o, HSV-180AD-100/2.9
GK6105-85C61 | 2000 26.0 HSV-180AD-100/2.2
GK6105-8SF61 | 3000 40.8 HSV-180AD-200/2.7
GK6107-8SA61 | 1200 18.2 HSV-180AD-075/2.3
GK6107-8SB61 | 1500 oA 22.8 — e HSV-180AD-100/2.5
GK6107-85C61 | 2000 30.3 HSV-180AD-150/2.8
GK6107-8SF61 | 3000 45.4 HSV-180AD-200/2.4
GK6109-8SA61 | 1200 23.8 HSV-180AD-100/2.4
GK6109-8SB61 | 1500 90 29.7 2335 45 HSV-180AD-150/2.8
GK6109-85C61 | 2000 36.3 HSV-180AD-150/2.3
GK6109-8SF61 | 3000 54.4 HSV-180AD-300/3
GK61011-85B61 | 1500 36.6 HSV-180AD-150/2.3
115 270.7 57
GK61011-85C61 | 2000 49 HSV-180AD-200/2.3
GK6130-8SW61 | 500 7.5 HSV-180AD-035/2.9
GK6130-85V61l | 750 11 HSV-180AD-050/2.5
GK6130-8SE61 | 1000 2c 15 5 =3 HSV-180AD-075/2.8
GK6130-8SA61 | 1200 18 HSV-180AD-075/2.3
GK6130-8SB61 | 1500 23 HSV-180AD-100/2.4
GK6130-85C61 | 2000 30 HSV-180AD-150/2.8
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Type Rated | Static | Phase Rotationa | Weight Adaptive
Speed | Torque | Current | I Inertia Kg AC Servo
r/min MO 10 10_4Kgm2 Amplifier

Nm A /Overload Ratio

GK6131-8SW61 | 500 9 HSV-180AD-035/2.4

GK6131-85V61 750 14 HSV-180AD-075/3

GK6131-8SE61 | 1000 90 18 509 60 HSV-180AD-075/2.3
GK6131-8SA61 | 1200 22 HSV-180AD-100/2.5
GK6131-8SB61 | 1500 27 HSV-180AD-150/3.1
GK6131-85C61 2000 36 HSV-180AD-150/2.3
GK6132-85W61 | 500 12 HSV-180AD-050/2.3
GK6132-85V61 | 750 18 HSV-180AD-075/2.3
GK6132-8SE61 | 1000 | . 24 _— BRI
GK6132-8SA61 | 1200 29 HSV-180AD-150/2.9
GK6132-8SB61 | 1500 36 HSV-180AD-150/2.3
GK6132-85C61 2000 48 HSV-180AD-200/2.3
GK6133-85SW61 | 500 15 HSV-180AD-075/2.8
GK6133-85V61 750 23 HSV-180AD-100/2.4
GK6133-8SE61 | 1000 150 30 819 - HSV-180AD-150/2.8
GK6133-8SA61 | 1200 36 HSV-180AD-150/2.3
GK6133-8SB61 | 1500 46 HSV-180AD-200/2.4
GK6133-85C61 2000 60 HSV-180AD-300/2.8
GK6135-8SW61 | 500 18 HSV-180AD-075/2.3
GK6135-85V61 750 180 27 975 o HSV-180AD-150/3.1
GK6135-8SE61 | 1000 36 HSV-180AD-150/2.3
GK6135-8SA61 | 1200 43 HSV-180AD-200/2.6
GK6137-85SW61 | 500 21 HSV-180AD-100/2.7
GK6137-85V61 750 510 32 1130 135 HSV-180AD-150/2.6
GK6137-8SE61 | 1000 42 HSV-180AD-200/2.6
GK6137-8SA61 | 1200 50 HSV-180AD-200/2.2
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Type Rated | Static | Phase Rotational | Weight Adaptive
Speed | Torque | Current | Inertia Kg AC Servo
r/min | MO 10 10 ‘*Kgm’ Amplifier

Nm A /Overload Ratio

GK6138-8SW61 | 500 24 HSV-180AD-100/2.3

GK6138-85V61 750 36 HSV-180AD-150/2.3

GK6138-8SE61 | 1000 240 48 1360 148 HSV-180AD-200/2.3

GK6138-8SA61 | 1200 57 HSV-180AD-300/2.9

GK6138-8SB61 1500 73 HSV-180AD-300/2.3

GK6139-8SW61 | 500 26 HSV-180AD-100/2.2

GK6139-85V61 750 39 HSV-180AD-150/2.2

GK6139-8SE61 | 1000 270 52 1590 160 HSV-180AD-200/2.2

GK6139-8S5A61 1200 62 HSV-180AD-300/2.7

GK6180-8SE61 | 1000 51 HSV-180AD-200/2.2

GK6180-8SA61 | 1200 250 61 2200 277 HSV-180AD-300/2.7

GK6180-8SB61 | 1500 76 HSV-180AD-300/2.2

GK6181-8SE61 | 1000 61.5 HSV-180AD-300/2.7

GK6181-8SA61 | 1200 300 73.5 2800 300 HSV-180AD-300/2.3

GK6181-8SB61 | 1500 91.5 HSV-180AD-450/2.4

GK6182-8SE61 | 1000 72 HSV-180AD-300/2.3

GK6182-8SA61 | 1200 350 86 Y - HSV-180AD-450/2.6

GK6183-8SE61 | 1000 82 HSV-180AD-450/2.7

GK6183-8SA61 | 1200 400 98 3900 343 HSV-180AD-450/2.3
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3.2.6 Installation Dimension of the Motor

This section describes the installation dimension of series GK6 AC permanent
magnet servo motors.
Figure 3-10 Dimension and size of series GK6 AC permanent magnet servo

motors.
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GK610 Outline dimension drawing Type K (mm) K (mm)

(with brake)

GK6100 237.5 237.5

GK6101 263.5 263.5

@ 38+0' 018

GK6103 289.5 289.5

GK6105 315.5 315.5

I
I

\

i

;

GK6107 341.5 341.5

GK6109 380.5 380.5

GK610 (Forced cooling type) Outline dimension drawing Type K® (mm)
K GK6100 CFORCED) 336. 5
$<é . ‘ %%\ '\‘ik GK6101 CFORCED) 362. 5
| ‘ GK6103 (FORCED) 388.5
3 i = @ ‘ GK6105 (FORCED) 414. 5
2 ;TE 3 [ 1 \ T ]| | GK6107 Crorce) 440.5
® T &
m O o GK6109 (FORCED) 479.5
249 S ‘
Ji \@Aﬁ GK61011 CFORCED) 531. 5
GK613 Outline dimension drawing Type  K®(mm) D(nm) h(mm) b(nm)

" GK6130 458.5 42 45 12

16 ‘ 4;M\ *\t\ GK6131 473. 42 45 12
EQS i

@ T Jﬂ ‘ GK6132 513.5 42 45 12
2 ‘ GK6133 553.5 42 45 12

(S}

\
I

GK6135 593.5 42 45 12

& GK6137 633.5 42 45 12

o] 250—8 046
1, D
(%ﬂ
=)
][0 4
T
DZTO
|
i
T
|
e
E
»
ool
288

o

i = GK6138 658.5 55 59 16
L] Nesw GK61310 683.5 55 59 16
GK618 Outline dimension drawing Type

(mm) (mm)

. Lora| | GK6180 359 693

1.5 45 £QS GK6181 389 723

©) = . 400

seonim || \o/ \ GK6182 419 753

| ot ol 5 || CK6183 449 783

i — B e W,L GK6184 509 843

F= v B \ i GK6185 569 903

10 E] = GK6186 629 963

ﬁi‘i‘ L L & GK6187 689 1023

L =2l lo GK6188 749 1083

279 GK6189 809 1143

NOTE: After GK610. GK613 assembling well, total length is K+61
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3.2.7Recommended shaft keyway

Figure 3-11 Connect terminal of series GM7 AC servo motor

GEADS

GKED4
T A 7 I = =7
| ? | ?
- e — — ] = I — )
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= il 14 & : .
10 40
GRAG G0y
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L.
!
.
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il a0
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| |
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3.2.8 Recommended C-type center hole

GK6 | GK60 | GK60 | GK60 | GK60 | GK60 | GK61 | GK61 | GK61

Type | 3 4 5 6 7 8 0 3|8
Center | ol Mo | M6 | M8 | M8 | MIo | M12 | MI6 | M24
Hole
Thread | ) | ) 12 14 14 18 22 26 34
Depth
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3.2.9 GK6 Series AC permanent magnet servo motor interface
definition

Servo motor power terminal:

CEGDZ/CEE02 SERIES SHEEVD MOTOR CEGD4/CEE0S/ CEROE
SERIES SERVD EOTOR
2 q4
1 PE
|
o
4 W
GEGD4/GEG0E/GEG10 GEGOB/GER10
SERIES SEREVO EOTOE SERIES SERVO EOTOR
1 PE
2 1Y
17
17
4
5
}lnh;m FIC
&

CEE10 (Forced cooling trpe) /CEE13/GEELE
SEFRIES SEEVD MOTOR

§¢ E*_E'}pT (KTYZ4 )
/\@ o L %d/ Brake
il a4
a3 [3
F P 5 1r
—| &-—1 L2 }A:gsmﬁgamﬁggu'
a1 L1
.ﬁ
=

|

Bervo motor encoder Servo motor power
ocutput Interface terminal

Note: If the motor without the brake or internal thermistor, the corresponding pin is
empty.
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Servo motor encoder output Interface:

o=l N LA o o e

ME mos Nm e

g

1
n
1
13

i 1)
15

GEE0Z/CEE02 SERIES SERVD MOTOR

E -1 i o e =

Other SERIES SEREVD MOTOR

WO ol M LA e W g

PE

= = OO D m e .
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4 Installation

4.1 Products Check

After receiving products, users must check the items as the following table.

Item Reference

Whether the product is | Check the product appearance to make sure that the

damaged product is not damaged during transportation.

Whether the product type | Check and make sure the type of the Servo Servo the
is in accordance with that | Servo Amplifier and motor is in accordance with that

in order in order

Whether the accessories | Check the packing list and make sure that the

are complete accessory type and quantity is correct.

Whether the motor shaft
Check and make sure that the motor shaft can be
can be easily turned by

easily turned by hand, except motors with brakes.
hand

If there are any problems, contact directly with the applier or our company.

Warning

@ Do not install the Servo Amplifier which are damaged or with incomplete
parts.

® The Servo Amplifier must be matched with the compatible servo motor.

@® Do not touch the servo motor shaft directly, which can cause corrosive.

4.2 Installation Environment

4.2.1 Environment Temperature
The working environment temperature is between 0°C to 40°C. If the

temperature over 40°C, de-rating required.

4.2.2 Humidity

Air relative humidity is equal or less than 90%. No condensation.
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4.2.3 Altitude
The Servo Amplifier must be installed below 1000m altitude. If over 1000m

altitude, de-rating required.

4.2.4 Vibration and Impulsion
The Servo Amplifier is not load bearing and anti-collision. When installing and
working, it must be free from oscillation and impact, and take measures to

control the oscillation below 0.5G (4.9m/S?) .

4.2.5 Water
The Servo Amplifier cannot be installed in the water spray or condensation

location.

4.2.6 Air Pollution

The Servo Amplifier must be free from air pollution. It must be installed in the
electric cabinet which is resistant to corrosive and flammable gas, as well as
prevent conductive object, mental dust, oil mist and liquid from entering to the

interior of the equipment.
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4.3 Installation of Servo Amplifier

Warning

® The Servo Amplifier must be installed in the electric cabinet with fine
protective function.

® The Servo Amplifier must be installed in accordance with the specified
direction and interval to ensure enough cooling.

® The Servo Amplifier cannot be installed near combustibles that may cause fire

hazard.

4.3.1 Installation Methods of HSV-180AD-035,050,075

1.Installation methods

There are three types of wall installation: directly installed without auxiliary devices,
with auxiliary devices, and external heat sink installation. For their installation
diagrams, see Figure 4.-1, Figure 4-2, and Figure 4-3. You can use any of the three
methods, and install the Servo Amplifier vertically.

2.Installation Interval

For the installation interval of single the Servo Amplifier, see Figure 4-4 and Figure
4-5.

For the installation interval of multiple the Servo Amplifier, see Figure 4-6.

During installation, leave enough intervals to ensure good heat emission.

3.Cooling

In the electric cabinet, there must be air blew through the radiator to prevent the

ambient temperature of the Servo Amplifier from overheating.
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Figure 4-1 Wall installation of HSV-180AD-035, 050, 075 Servo Amplifier (without

auxiliary devices)

Screwr with pad ML

BTO0TE B 08RILA
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Figure 4-2 Wall installation of HSV-180AD- 035, 050, 075 Servo Amplifier (with

auxiliary devices)

Screw with pad HL}HL

GB/TI075.B-198B{ 41
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Figure 4-3 Installation diagram of HSV-180AD- 035, 050, 075 (with external heat
sink)

Screw with pad ML Y1

(GB/T907E B-1988 4
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Figure 4-4 Installation interval of HSV-180AD- 035, 050, 075 Servo Amplifier

(Wall installation)
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Figure 4-5 Installation interval of HSV-180AD- 035, 050, 075 single Servo Amplifier
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Figure 4-6 Installation intervals of HSV-180AD-035,050,075 multiple Servo

Amplifiers
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4.3.2 Installation Methods of HSV-180AD-100,150
1. Installation Methods
There are two types of wall installation: directly installed with auxiliary devices,
and external heat sink installation. For their installation diagrams, see Figure 4-7,
Figure 4-8.You can use any of the three methods, and install the Servo Amplifier
vertically .
2. Installation Interval
For the installation interval of single Servo Amplifier, see Figure 4-9 and Figure
4-10
For the installation interval of multiple Servo Amplifier, see Figure 4-11
During installation, leave enough intervals as possible to ensure a good heat

emission.
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3. Cooling
In the electric cabinet, there must be air blew through the radiator to prevent the

ambient temperature of the Servo Amplifier from overheating.
Figure 4-7 Wall installation diagram of HSV-180AD-100,150 Servo Amplifier

(with auxiliary devices)
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Figure 4-8 Wall installation diagram for external heat sink of HSV-180AD- 100, 150

Servo Amplifier
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Figure 4-9 Wall installation diagram of HSV-180AD- 100, 150 Servo Amplifier (with

auxiliary devices)
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Figure 4-10 Installation interval of HSV-180AD- 100,150 single Servo Amplifier
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Figure 4-11 Installation interval of HSV-180AD- 100,150 multiple Servo Amplifiers
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4.3.3Instllation method of HSV-180AD-200,300,450
1. Installation Methods
There are two types of wall installation: directly installed with auxiliary devices,
and external heat sink installation. For their installation diagrams, see Figure
4-12, Figure 4-13.You can use any of the three methods, and install the Servo
Amplifier vertically.
2. Installation Interval
For the installation interval of single Servo Amplifier, see Figure 4-14 and
Figure 4-15
For the installation interval of multiple Servo Amplifiers, see Figure 4-16
During installation, leave enough intervals as possible to ensure a good heat

emission.
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3. Cooling
In the electric cabinet, there must be air blew through the radiator to prevent the

ambient temperature of the Servo Amplifier from overheating.

Figure 4-12 Wall installation diagram of HSV-180AD-200,300,450 Servo

Amplifier (with auxiliary devices)

install with 4 MBX20 screws
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Figure 4-14 Installation interval of HSV-180AD- 200,300, 450 single Servo

Amplifier (wall station)
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Figure 4-15 Installation interval of HSV-180AD- 200,300,450 single Servo Amplifier
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Figure 4-16 Installation interval of HSV-180AD- 200,300,450 multiple Servo

Amplifiers
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4.4 Installation of Servo Motor

Warning

® Do not knock the motor or encoder so as to prevent the motor
from oscillation or impact.

® When carrying the motor, do not drag the motor shaft,
leading-out wire or encoder.

® Do not overload motor shaft, otherwise the motor may be

damaged.

® The motor must be firmly installed and prevent loosening.

4.4.1 Installation Environment
1. Prevention
The servo motor is not water-proof. When installing and operating, the motor
must be guard against liquid spilling and prevent oil mist from entering the
motor through motor leads and motor shaft. If users need water-proof motor,
make it clear when ordering.
2. Temperature and Humidity
The environmental temperature must be between 0 degree Celsius and 40 degree
Celsius. Humidity cannot greater than 90% RH and there is no condensation.
After long-time operation, the motor will heat up. It is recommended that you use
forced cooling or use derating motors if there is less space or the motor is closed
to heating equipments
3. Oscillation
The motor must be free from oscillation, and take measures to control the

oscillation below 0.5 G (4.9m/S?) .
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4.4.2 Installation Method

1. Installation Method
The GK6 series can be installed vertically and horizontally.
2. Installation Notes
B During installing and removing pulley, do not knock the motor or motor
shaft to prevent damaging the encoder. Use the spiral drawing tools to
install and remove the thermal expansion expansion-type coupling.
B Series GK6 servo motors cannot withstand large axial load or radial load.
It is recommended that you use flexible couplings to connect it with the
load.
B When fixing the motor, use spring washer to tighten the bolts to prevent

loosening
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5 Wiring

Warning

® Wiring and wiring inspection personnel must have required
capabilities.

® Wiring and wiring inspection personnel must wait 5 minutes after
power off for all wiring or wiring check to prevent from

electronic shock.

Caution

® Must be wiring in accordance with the terminal voltage and the
polarity to prevent from equipment damage or personal injury.

® The Servo Amplifier and servo motor must be reliably grounded.

® Do not directly hammer at the motor shaft when connect or
disconnect its mechanic part to protect encoder from being
damaged.

® Try to align the motor shaft to the optimum level to prevent from

oscillation or bearing damage.

5.1 connectors
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Figure 5-1 shows the interface configuration of HSV-180AD

@ The power of three phase 380V

Yo

. !i}E Circuit breaker

p———

Electromagnetic contactor

The input AC reactor

The encoder cable

Pulse signal CNC system
Anal i |
nalog signa . @
| 10 signal 7 HHH
— i HEE
HH
EEEEEEE @

\ Braking resistor

servo motor|
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5.2 Terminal Configuration

Figure 5-2 shows the interface configuration of HSV-180AD. In the figure, XT1
and XT2 are the terminal blocks; XS1 is a DB9 socket; XS2, XS3, and XS4 are
high-density sockets; XS5 is a wiring terminal.

Figure 5-2 Interface configuration of HSV-180AD

XT1 power input

- terminal

XS1 RS232

) Communication interface

XS2 ENCODER Second position
— > encoder input interface

XS3 ENCODER1Servo motor
encoder input interface

XS4 COMMAND
Command input / output
interface

XS5 input / output terminal

XT2 Power output terminal
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- XT1 power input

terminal

®
B visv-15010-100

¥ EN

AYﬁlLd
ol ol ¢

XS1 RS232
Communication interface

XS2 ENCODER Second position
encoder input interface

XS3 ENCODER1Servo motor
encoder input interface

XS4 COMMAND
Command input / output
interface

XS5 input / output terminal

XT2 Power output terminal
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5.3 Terminal Configuration

5.3.1 Terminals of HSV-180AD-035, 050, 075, 100, 150

Figure 5-3 Soldering terminal of HSV-180AD-035,050,075

XT1

SIS

Q|

L1 12
XT2

L3 PE

SIS

SIS

F BEK

U Vv W PE

Figure 5-4 Soldering terminal of HSV-180AD-100,150
GramS.1 XT1 power input terminal of HSV-180AD-035, 050, 075

XT1 power input terminal of HSV-180AD-035, 050, 075

Terminal
NO. Signal Function
Symbol
1 220B
Reserved
2 220A
Ground Ground terminal, and the ground resistance is
3 PE
terminal less than 4Q
4 L3 Three-phrase Main circuit power supply input terminal
5 L2 main circuit Three phrase AC380V/ 50Hz
power input Note:
6 L1
terminal Do not connect to the output terminal U, V, W.
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Gram5.2 XT1 power input terminal of HSV-180AD-100, 150

XT1 power input terminal of HSV-180AD-100, 150

Terminal
NO. Signal Function
Symbol
Ground Ground terminal, and the ground resistance is
1 PE
terminal less than 4Q
2 L3 Three-phrase Main circuit power supply input terminal
3 L2 main circuit Three phrase AC380V/ 50Hz
power input Note:
4 L1

terminal

Do not connect to the output terminal U, V, W.

Gram 5.3 Heavy Current Output Terminal of HSV-180AD-035,050,075,100,150

HSV-180AD-035, 050, 075,100,150 XT2 heavy current output terminal

Terminal
NO. Signal Function
Symbol
® Build-in 70Q/500W braking resistors.
® If only use the braking resistor, the
1 P terminal P and BK must be disconnected to
Connection avoid short-circuit.
terminal for ®  [fan external braking resistor is used,
terminal P and BK must be connected to an
external external braking resistor.
2 BK braking resistor | Note:
Terminal P and BK cannot be shorted.
Otherwise, the Servo Amplifier may be
damaged.
3 U Three-phrase
4 v output terminal | It must be linked to the motor U, V, and W
of the Servo terminals correspondingly.
5 W Amplifier
6 PE Ground Ground terminal
terminal Ground resistance is less than 4Q
@ Ground terminal
Ground Ground resistance is less than 4Q
terminal Servo Amplifier housing ground terminal
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5.3.2 Terminal Configuration HSV-180AD-200,300,450

XT1 XT2
T ||@|P|D DD (DB |P|B|D
= L1|I12{L3;PE|P | N BK, U |V !W PE
ool [@llaelpleEmeE@

220A 220B

Figure 5-5 Soldering terminal of HSV-180AD-200,300,450
Gram5.4 XT1 power input terminal of HSV-180AD-200,300,450

XT1 power input terminal of HSV-180AD-035, 050, 075

Terminal
NO. Signal Function
Symbol
1 220A Zlenignl e-;;hra single-phrase input terminal of main circuit power
PUt | AC220V/50Hz
terminal of o . .
control Main circuit power supply input terminal
2 220B Three phrase AC380V/ 50Hz
power

Gram 5.5 XT2 Heavy Current Output Terminal of HSV-180AD-200,300,450

HSV-180AD-200,300,450 XT2 heavy current input/output terminal

Termina
NO. Signal Function
1 Symbol
1 L3 Three-phrase | Main circuit power supply input terminal
) L2 main circuit | Three phrase AC380V/ 50Hz
power input | Note:
3 L1 terminal Do not connect to the output terminal U, V, W.
4 PE Ground Ground terminal
terminal Ground resistance is less than 4Q)
Terminal P and BK is used to DC current input or
Positive an external braking resistor.
5 P of Note:
generator Terminal P and BK cannot be shorted. Otherwise,
the Servo Amplifier may be damaged.
Terminal P and BK is used to DC current input
6 N Negative of | Note:
generator Terminal P and BK cannot be shorted. Otherwise,
the Servo Amplifier may be damaged.
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) There is no build-in braking resistors, must use an
Connection ) . .
. external braking resistor, terminal P and BK must
terminal for ) )
be connected to an external braking resistor.
7 BK external
. Note:
braking ) .
resistor Terminal P and BK cannot be shorted. Otherwise,
the Servo Amplifier may be damaged.
U Three-phrase
tput )
8 \V ou pl.l It must be linked to the motor U, V, and W
terminal of terminals correspondingl
W the Servo p gy
Amplifier
9 PE Ground Ground terminal
terminal Ground resistance is less than 4Q
@ Ground terminal
10 Ground Ground resistance is less than 4Q
terminal Servo Amplifier housing ground terminal

5.3.3 Side wring of main circuit input

Figure 5-6 Soldering terminal of main circuit input

Mceh MC  ACL
Three—phase / © o * | I—; 5
SE.!W ) c:#.?ﬁ-"..* - e || AN 5
50/60Hz ! | =‘I
% | T
OFF ———— MC ;hnf ]Siﬁma
= = N Ly e pHLEr

The Fault <hain

1. Circuit Breaker (MCCB)

B Circuit breaker must be connected between the three-phrase AC power
supply and power input terminals L1, L2, L3 on XT1 so as to cut off the
power when the Servo Amplifier is over circuited or short circuited.

B  MCCB capacity is generally 1.5 to 2 times of the rated motor current, refer to

Table 3.1
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B  MCCB's time characteristics should considerate the Servo Amplifier (motor
rated current 1.5 to 2 times, 1 min) and time characteristics.

B Each Servo Amplifier must be corresponding to a MCCB; when multiple
Servo Amplifiers share a MCCB, In order to cut off the power supply and
prevent the failure expanding, suggest using the failure chain output relay of

Servo Amplifier to control the line magnetic contactor to ensure safety .
2. leakage circuit breaker

B When choosing a specific leakage circuit breaker, please select Operating
current of Servo Amplifier above 30mA.

B When choosing a general leakage circuit breaker, please select Operating
current of Servo Amplifier above 200mA,time is above 0.1S.

B [Installing isolation transformer between a general leakage circuit breaker and

Servo Amplifier could effectively avoid the breaker malfunction
3. Line electromagnetic contactor

B Line electromagnetic contactor capacity is generally 1.5 to 2 times the rated
motor current selection, please refer to Table 3.1

B Frequently using open / closed magnetic contactor will cause heating of the
soft-start resistance, and even burning.

B [Interval time of open / closed magnetic contactor should be more than 10

minutes

4. Surge Suppressors

In order to eliminate arc and damage, extend the life of the contactor

connect a three-phase AC interrupter serve on output main contact of electromagnetic
contactor

5+ Input AC reactor

In order to protect the rectifier components from damage caused by the high-current's
impacting to the input power circuit, the power input side need to connect to an input
AC reactor and increase its power factor. It can effectively eliminate the influence of
high harmonics, prevent other equipment from damage caused by the voltage wave
changes, and eliminate the unbalanced input current caused by phase voltage
unbalanced.

B Input AC reactor capacity is generally 1.5 to 2 times of the rated motor current,
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please refer to the Table 3.1.
6. Input filter

In order to reduce a high-frequency interference noise from source line coupling to

Servo Amplifier, suggest install matching input filter on the current input of Servo

Amplifier.

B Input filter capacity is generally 1.5 to 2 times the rated motor current selection,
please refer to Table 3.1.

B Please select the dedicated servo (inverter) input filter.

B Input filter should be well grounded

MCCB
Power g
Supply . @5 | O
[ o
A s i Special The Servo 4 IMﬁ\”
o el K Linput filter Amplifier —u _/,-
.\-Hx\-\.‘_\x\__{\-/ ?_J— _
MCCB
T
- [ T —
i Other
P -
[ — O—— lcontrol device

Figure 5=7 Input filter on the current input of Servo Amplifier

5.3.4 Control power wiring

HSV-180AD-200, 300, 450 Servo Amplifier must connect AC220Vcontrol
power, during power-on process, you should connect AC220V control power firstly

and then connect the AC380V strong electric power.

5.3.5 Output side wiring of main circuit

1. Motor Connection
Output terminals U. V. W of Servo Amplifier should connected to terminals U+
V. W of the three-phase AC motor according to the correct phase
B [f A30 motor phase sequence error alarm appears at the first running,
B prompt users motor terminal phase sequence error will be wrong, you just
need to exchange V,W
B Distance between Servo Amplifier and motor wiring should generally be less
than 40 m
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2. External Braking Resistor

The braking voltage of HSV-180AD Servo Amplifier is DC700 V. For the
maximum braking current, see Table 3.1.

(1)A 70 ©/500 W braking resistor has been built in HSV-180AD-035, 050,
075and a maximum of five times overload is allowed (continuing for one second). An
external braking resistor is required when the Servo Amplifier 's load or inertia is big.
The braking time is shorter when the load or inertia is bigger, and the resistance value
is smaller and its power is bigger. However, the maximum braking current cannot
exceed the Servo Amplifier's maximum braking current. Generally, the total braking
power of the braking resistor is 10% to 20% of the rated motor power.

Connect P and BK terminals of the Servo Amplifier with the external braking
resistor if an external braking resistor is used. In this case, the internal resistor and the
external resistor are serial connected. Table 5.8 shows the recommended external

braking resistor.

(2) There is no braking resistor built in HSV-180AD-100, 150, 200, 250,
300, 450,you have to connect to external braking resistor. The braking time is shorter
when the load or inertia is bigger, and the resistance value is smaller and its power is
bigger. However, the maximum braking current cannot exceed the Servo Amplifier's
maximum braking current. Generally, the total braking power of the braking resistor

is 10% to 20% of the rated motor power.

Connect P and BK terminals of the Servo Amplifier with the external braking
resistor if an external braking resistor is used. In this case, the internal resistor and the
external resistor are serial connected. Table 5.8 shows the recommended external

braking resistor.
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+I0)SI82 1 TBUY I [RUI)X

Figure 5-8 single external braking resistor standard wiring

Mult e exter braking
XT2 resistor st angard wiring

BE ¢

Figure 5-9 multiple external braking resistor standard wiring
3. Ground Connection

B  Ground terminal or PE or @ » be sure to ground.

B  Ground resistance is less than 4Q
B Ground wire of Servo Amplifier cann’t use with welder and other power
equipment at the same time.

Figure 5.10 Ground connection

72



Series HSV-180AD AC Servo Amplifier User's Manual

5.4 connection of control signal terminals

5.4.1 XS4 COMMAND input/ output terminals

Figure 5-11 XS4 command input/output interface

18 1

OO0 0000000 ooooooogoo

0 00 NN N0 [0 [ 00 00

© ©

Figure 5-12 Plug of XS4 command input/output interface plug (looking from the

plug)

1 18

Y S e o S Y e S e e N Y Y Y Y e o A B

L [ T

19 36

Figure 5-13Soldering terminal of XS4 command input/output interface (looking from

the soldering terminal)

/A8 16 14 12 10 8 6 4 2,
\ T B B 09 75 5 T
\ |36 34 32 30 28 26 24 22 20 | /
N

5.4.1.2 XS4 COMMAND Input/output Interface

Type Terminal Terminal Function Signal
Symbol
Command 14 CP+ Input terminal for external Line
pulse input 15 CP- command pulse drive
16 DIR+ Note: receiving
You can set the pulse input RS422
17 mode by setting the standard
movement parameter PA--22.
Command pulse + characters
DIR- CCW/CW command pulse
mode

2-phase command pulse
mode
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Servo motor 32 A+ line drive
. . Encoder A output
optic-electrical | 33 A- output
encoder 18 B+ RS422
36 B. Encoder B output standard
;5‘ ZF Encoder Z output
PNP output
21,22 Z OUT Z-phase pulse output L00mA
31 ZPLS OUT Z-phase pulse output I(:Iligut
100mA
23,24 GNDDM Digital signal ground ov
Analog output Analog output terminal DC -10~
terminal 12 AN+ +10Vor 0~
+10V
13 AN Beference terminal for analog
mput
27,28 GNDAM Analog signal ground ov
SW input signal Servo enable input terminal 0OVcommon
EN ON: Enable the Servo point
| EN Amplifier OV input
EN OFF: The Servo effective
Amplifier stops working, and
the motor is idle.
Alarm clear input terminal
ACL ON: Clear system
W A CL alarm
ACL OFF: Keep system
alarm
Position error counter
clearance input terminal
3 CLEE CLEE ON: In the position
control mode, clear the
position error counter.
Command pulse prohibition
4 INH 'Command'pulse prohibition
input terminal
CCW drive prohibition input
terminal
5 L.CCW OFF: CCW drive is allowed.

ON: CCW drive is not
prohibited.
cancelled.
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L-CW drive prohibition input
terminal

OFF: indicates that CW drive
is allowed.

ON: indicates that CW drive
is prohibited.

L-CW

25

PIN.7 Reserve

26

PIN.& Reserve

SW output
signal

7 GET

Position finished output
Position terminal

finished When the position error is in
output the preset range, the signal is
connected.

Speed reached output
Speed terminal

reached When the speed reaches or
output exceeds the preset speed, the
signal is connected.

Servo ready output terminal
ON: indicates proper power
supply, and no drive alarm.
The signal is connected.
READY | OFF: indicates the main
power is not switched on or a
Servo Amplifier alarm is
reported. The signal is
disconnected.

Servo alarm output terminal
ALM ON: indicates a Servo
Amplifier alarm is reported.
ALM The signal is connected.
ALM OFF: indicates no
Servo Amplifier alarm. The
signal is disconnected.

NPN
outputl00mA

29

POU.5 Reserve

30

POU.6 Reserve

19,20

COM
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5.4.1.3 XS4 COMMAND Input / Output Interface
1. Switch-value Input Interface

Serve Ampl ifier
| 24V |

I.r_n
- |
= e

.

! | |
CNe VO '

|

|

]

1

|

!
47K
!

| IUHE S Gl
v 1 ! - -
; {I¢—QEG—L{ Serjrcr A.!pl._ifier !

oy |

Figure 5-14 Switch-value input interfaces of HSV-180AD

Note:

1. Two common wiring example, IN means input point: (EN, ALM _RST,
FWD, REW, INC Sell, INC Sel2, Mode SW, ORN)

2. The COM signal of the XS4 command input/output interface must be connected to
the power ground of the external DC24V power supply. Otherwise, the Servo
Amplifier may work improperly.

3. The Darlington transistor is served as the output transistor which needs to be
connected to a relay or an optical coupler.The external power supply is provided by
users. Make sure that the polarity is not reversed. Otherwise, it may damage the Servo
Amplifier.

4., XS4 command input / output interface of the COM signal must be connected with
the ground signal of external DC24V, otherwise Servo Amplifier cannot work

properly.
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OFF ON OFF ON OFF ON ON OFF

A

ON: The stroke light
0OFF: The next stroke |ight

Figure 5-15 Status of switch output signal

2. Switch-value Output Interface
1.Two common wiring example, OUT means out point:

GET, ORN FIN) .

(ZSP, READY, ALM,

Servo Amplifier |OUT 24V
ame O
h
A& | ¥4
— COM Lcon1
L."—". 0y
Servoe Amplifier EOUT Q Rezlar

-l

AR

CbM i COM

Figure 5-16 Connections of switch output signal

2.Input mode: NPN. The input switch-value state is determined by the Servo
Amplifier. When the input of isolation optical coupler is conducted, the input switch
-value state is ON. When the input of isolation optical coupler is turned off, the input

switch-value state is OFF
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POU.6 POU 4 POT.
POU.S POT.3

’ )

}{I
i
I

N

N
*‘f_:::
& wmm i

o

OFF ON OFF ON ON ON

A

ON: The stroke light
OFF: The next stroke light

3.1t provides open-collector output, with a maximum of 100 mA current and 25 V
external power supply voltage. Therefore, the load of the switch-value output signal
must meet the requirements. If the value exceeds the maximum value or the output
terminal is directly connected to the power supply, it may damage the Servo
Amplifier.

4.1f the load is an inductance load such as relay, it must be anti-parallel with the
freewheeling diode (FWD) at both ends. The FWD cannot be reversed. Otherwise, it
may damage the Servo Amplifier.

5.The output transistor is Darlington Transistor. When it is conducted, the voltage
drop between the collector and the emitter (Vce) is about 1V, which cannot meet the
requirement of the TTL low level. So it cannot be directly connected to the TTL.

3. Z-phase Pulse Open Collector Output Interface

(1) Incremental photoelectric encoder Z signal send to the CNC system by open
collector, meanwhile providing two types of output :Z OUT(PNP)and ZPLS OUT

(NPN)

5V ides int | +24N
5 provides interna oNG

Z OUT

max 100ma _ '_E 'E_ g

t;.'(:]\"l 1 24VG —+ -
Bervo Amplifier _T T

Figure 5-18Z-phase pulse open-collector output interface (PNP)
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max 25V o
max 100mA

Servo Amplifier
| ZPLS_OUT 1

-

-

& | GNDDM

Figure 5-19Z-phase pulse open-collector output interface (NPN)

(2) Z-phase pulse signal is outputted by the open-collector., with a maximum of
100mA current

(3) The Z-phase pulse signal is usually very narrow. Therefore the PC must use a
high-speed optical coupler receiver, such as 6N137.

(4) The output must be non-isolated output (non-insulated).
4. Pulse Command Input Interface
Figure 5-20 Differential drive mode of the pulse input

DIRH) (180,

,

_|:> XX ore-g, ¥/ [ or
o8

Figure 5-21 Single-ended drive mode of the pulse input

79



Series HSV-180AD AC Servo Amplifier User's Manual

CP+ 180
e
+ .

I

{—:‘ T
I

It is recommended that you use the differential drive mode (especially when the cable
is too long) which uses AM26LS31, MC3487 drives or RS422 drives.

The single- ended drive mode can reduce the action frequency. You can determine the
value of R according to a 10 to 15 mA drive current and a maximum of 25V external
power supply voltage.

Generally, if the value of VCC is 24 V, the value of Ris 1.3 Kto 2 K(VCC =24V,
R=1.3Kto 2 K);

If the value of VCC is 12 V, the value of R is 510 Q to 820 Q (VCC =12 V,R =510
Q to 820 Q);

If the value of VCC is 5V, the value of R is 82 Q to 120 Q (VCC=5V,R=82 Qo
120 Q).

In the single-ended mode, users provide the external power supply. Make sure that the
polarity is not reversed. Otherwise, it may damage the Servo Amplifier.

5. Analog Command Input Interface
Figure 5-22 Differential analog input interface

> =t L

Figure5-23 Single-ended analog input interface
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DN I||'

Figure 5-24 ¢ Differential analog potentiometer input interface

Controllers 00000 0 = = = = = = = = — = — — = .

Controller+

200(172W)

w
VR
:T__ WL 1/2W)

— 1V R

200 1/2W)

The analog input interface is differential. According to different connection methods,
it has two forms connection, differential connection and single-ended connection. The
range of input voltage is -10V to +10V.

In the differential connection, the analog ground wire is connected to the input
reference terminal at the side of controller. Therefore, it needs three wires to connect
the controller and Servo Amplifier.(see Figure 5-13 a)

In the single-ended connection, the analog ground wire is connected to the input
reference terminal at the side of the Servo Amplifier. Therefore, it needs two wires to
connect the controller and the Servo Amplifier.(see Figure 5-13 b)

The differential connection is superior to the signal-ended connection for its good
anti-common-mode interference characteristic.

The input voltage cannot exceed the range from -10V to +10V. Otherwise it may
damage the Servo Amplifier.

It is recommended that the shield cable be used to reduce the noise disturbance.

It is normal for the analog input interface has a zero bias which can be compensated
by setting the movement parameter PA-8.

The analog interface is non-isolated.

81



Series HSV-180AD AC Servo Amplifier User's Manual

6. Servo Motor optic-electrical encoder/Servo Encoder Output Interface
Figure 5-26 Servo motor optic-electrical encoder/servo encoder output interface

cnoc Servo Amplifier

ENA+)

|

ENB+1,
B ] {} ,

ENZ+ L
i
ENZ.- I
R
AM26L832 A A Gnp AM26L831

= 7 T =

The encoder signal is outputted by the differential drive (AM26LS31) .

The controller input terminal can adopt AM26LS32 receiver and must be connected to
an approximate 330Q2 termination resistor.

The controller ground wire and the Servo Amplifier ground wire must be reliably
connected.

The output must be non-isolated output.

The controller input terminal can also adopt an optical coupler receiver. However, the
receiver must be a high-speed optical coupler, such as 6N137.

Figure 5-27 Servo motor optic-electrical encoder/servo encoder output interface
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cnc Servo Amplifier
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5.4.2 XS5 Input/output Terminal

XS5 Input/output Terminal Figure

CIAANEL)

4 3 2

Figure 5.25 XS5 Input/output Terminal
5.4.2.2 XS5 1I/0 Input/output Terminal Function

NO.

Terminal
Symbol

Signal

Description

MC1

Failure
chain

Failure chain output terminal

The relay is connected when the relay is in the
Normal Open state and the Servo Amplifier runs
properly. The relay is disconnected if there are
any Servo Amplifier faults.

MC2

COM

Common
terminal

Public terminal connection terminal

If the brake function is required, The COM signal
of the XS4 command input/output interface must
be connected to the external DC 24 V power
ground signal. Otherwise, the Servo Amplifier
may work improperly. Otherwise, the Servo
Amplifier may work improperly.

BREAK

Brake
output

Brake output terminal

If the main power is proper and no Servo
Amplifier fault is reported, the signal is
connected after the servo enable signal is input.
Otherwise, the signal is disconnected.

5.4.2.3 XS5 I/O Input/output Terminal Notations

(1) If the output terminal of the Servo Amplifier inductive loads, such as
electromagnetic relays, electromagnetic contactor, should be retrofitted surge
suppressor.
The surge suppressors should be nearby installed on end of electromagnetic relay or
electromagnetic contactor coil.
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5.5 Connection of the encoder signal terminal

5.5.1 XS3 ENCODER1 Servo Motor Input Interface

HSV-180AD support three types of motor encoder: Incremental photoelectric encoder
sine and cosine incremental encoder. ENDAT?2.1/2.20f Absolute encoder. Details
are as follows:

1. Number of encoder lines is 1024
Incremental | 2. Number of encoder lines is 2048
encoder 3. Number of encoder lines is 2500
4. Sine and cosine incremental encoder
NDAT2.1/2.20f Absolute encoder
BI f Absol
Absolute SS of Absolute encoder
encoder Hiper FACE of Absolute encoder
TAMAGAWA of Absolute encoder

5.5.1.1 XS3 ENCODERI Servo Motor Input Interface Figure
Figure 5-29 XS3 Servo Motor Input interface plug

llguuuuuuuuuuuuull
@ o Y Y 0 O B O @
26

14

Figure 5-30 XS3 Servo Motor Input interface plug (looking from the plug)

1 13
|

S Y Y e S e Y O Y Y s S oy A
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14 26
[
[

Figure 5-31 Soldering terminal of XS3 Servo Motor Input interface plug (looking
from the soldering terminal)
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5.5.1.2 XS3 ENCODERI Servo Motor Input Interface Function

1. The Servo Amplifier connect incremental photoelectric encoder

Chart5.8 signal function of XS3 ENCODERI connect Incremental photoelectric

encoder
. Symbol
NO Terminal Function standard
Symbol
1 A+/SINA+ Servo motor encoder feedback A+ input
2 A-/SINA- Servo motor encoder feedback A- input
3 B+/COSB+ Servo motor encoder feedback B+input
4 B-/COSB- Servo motor encoder feedback B- input
5 74 Servo motor encoder feedback Z+(or R+)
input
6 7. Sewo motor encoder feedback Z-(or R-) e dies masahe
Typts RS422 standard
7 U+/DATA+ | Servo motor encoder feedback U+ input
8 U-/DATA- | Servo motor encoder feedback U- input
9 V+/CLOCK+ | Servo motor encoder feedback V+ input
10 V-/CLOCK- | Servo motor encoder feedback V- input
11 W+ Servo motor encoder feedback W+ input
12 W- Servo motor encoder feedback W- input
13 OHI Motor overheat detection input terminal
26 OH2 It is connected to the motor overheat
detection sensor.
Servo motor encoder +5V power output
terminal
16,17 ey Connect the servo motor optical-electrical
18,1 ith ly. If th
8,19 encodfarw1 5Vp0wersgppy ‘ e DC +5V/150mA
cable is too long, use multiple wires to
form serial connection.
23,24,
25 GNDD Servo encoder power ground 0V
20,22 | Reserved
21 Reserved
1415 | PE Shleld ground .
It is connected to the motor housing

NOTE: The homonyms pin connected has been shorting together in the internal
circuit board
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2. The Servo Amplifier connect with ENDAT?2.1 encoder

Chart5.9 Signal function of XS3 ENCODER1 ENDAT2.1 encoder

Terminal Symbol
NO Function standard
Symbol
1 A+/SINA+ Servo motor encoder feedback A+ input
2 A-/SINA- Servo motor encoder feedback A- input
3 B+/COSB+ Servo motor encoder feedback B+input
4 B-/COSB- Servo motor encoder feedback B- input
7 U+/DATA+ | Servo motor encoder feedback U+ input | [ ine driver receive
8 U-/DATA- | Servo motor encoder feedback U- input | RS422 standard
9 V+/CLOCK+ | Servo motor encoder feedback V+ input
10 V-/CLOCK- | Servo motor encoder feedback V- input
5,6 Reserved
11,12 Reserved
13 OH1 Motor overheat detection input terminal
It is connected to the motor overheat
26 OH2 detection sensor.
Servo motor encoder +5V power output
terminal
Connect the servo motor
16,17 +5V optical-electrical encoder with 5 V
18,19 . . DC +5V/150mA
power supply. If the cable is too long,
use multiple wires to form serial
connection.
23,24,25 | GNDD Servo encoder power ground 0V
20,22 | Reserved
21 Reserved
1415 | PE Sh}f:ld ground .
It is connected to the motor housing
NOTE: The homonyms pin connected has been shorting together in the internal
circuit board
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3. The Servo Amplifier connect BISS agreement of Absolute encoder

Chart5.10 Signal function of XS3 ENCODERI1 connect BISS agreement of
Absolute encoder

Terminal Symbol
NO Function standard
Symbol
7 U+/DATA+ | Servo motor encoder feedback U+ input
8 U-/DATA- | Servo motor encoder feedback U- input
9 V+/CLOCK+ | Servo motor encoder feedback V+ input
10 V-/CLOCK- | Servo motor encoder feedback V- input
1,2 Reserved
3.4 Reserved
5,6 Reserved
11,12 Reserved
13 OH1 Motor overheat detection input terminal
26 OH2 It is connected to the motor overheat
detection sensor.
Servo motor encoder +5V power output
terminal
Connect the servo motor
16,1 +5V optical-electrical encoder with 5 V
18,19 . . DC +5V/150mA
power supply. If the cable is too long,
use multiple wires to form serial
connection.
23,24,25 | GNDD Servo encoder power ground 0V
20,22 | Reserved
21 Reserved
1415 | PE Sh}dd ground ‘
It is connected to the motor housing
NOTE: The homonyms pin connected has been shorting together in the internal

circuit board
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4. The Servo Amplifier connect HIPERFACE agreement of Absolute encoder

Chart5.11 Signal function of XS3 ENCODERI1 connect HIPERFACE agreement
of Absolute encoder

Terminal Symbol
NO Function standard
Symbol
1 A+/SINA+ Servo motor encoder feedback A+ input
2 A-/SINA- Servo motor encoder feedback A- input
3 B+/COSB+ Servo motor encoder feedback B+input
4 B-/COSB- Servo motor encoder feedback B- input
: Line driver receive
S t der feedback U+ t
7 U+/DATA+ ervo motor encoder feedbac mpu RS422 standard
8 U-/DATA- | Servo motor encoder feedback U- input
5,6 Reserved
9,10 Reserved
11,12 Reserved
13 OHl1 Motor overheat detection input terminal
26 OH2 It is connected to the motor overheat
detection sensor.
Servo motor encoder +9V power output
terminal
16.17 Connect the servo motor
b + . _ . .
18.19 oV optical-electrical encoder leth 5V DC 19V/150mA
power supply. If the cable is too long,
use multiple wires to form serial
connection.
23,24,25 | GNDD Servo encoder power ground OV
20,22 | Reserved
21 Reserved
1415 | PE Shield ground

It is connected to the motor housing

NOTE: The homonyms pin connected has been shorting together in the internal
circuit board
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5. The Servo Amplifier connect TAMAGAWA agreement of Absolute encoder
Chart5.12 Signal function of XS3 ENCODERI1 connect TAMAGAWA
agreement of Absolute encoder

Terminal Symbol
NO Function standard
Symbol
7 U+/DATA+ | Servo motor encoder feedback U+ input
8 U-/DATA- | Servo motor encoder feedback U- input
9 Reserved
10 Reserved
1,2 Reserved
3,4 Reserved
5,6 Reserved
11,12 Reserved
13 OH1 Motor overheat detection input terminal
26 OH2 It is connected to the motor overheat
detection sensor.
Servo motor encoder +5V power output
terminal
16,17 L5V Connect the servo motor optical-electrical
18,1 ith 5 ly. If th:
8,19 encod?r with 5 V power sgpp y . e DC +5V/150mA
cable is too long, use multiple wires to
form serial connection.
23,24,
25 GNDD Servo encoder power ground 0V
20,22 | Reserved
21 Reserved
14,15 | PE Shield ground

It is connected to the motor housing

NOTE: The homonyms pin connected has been shorting together in the internal
circuit board
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5.5.1.3 XS3 ENCODERI1 servo motor encoder input interface wiring diagram
1. Servo Amplifier connect with Incremental photoelectric encoder and
Dench motor

|
. |
|| ||
—__ || ||
i || ||
. —é q:i | | -—I—I—,—#l-—-l- A
] :ﬂi L_J_LM_LH 2
- q - A+
|| ||
|| ||
||
|

| |
| |
| | Lench motor
||
||
||

| |
| |
||
||
||
||
18 | | 12
+5Y -:- 1 EEE:—I—I—_ - +5Y
-t—|q:25 | | | | fE———h o
o — — !
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2. The Servo Amplifier connect with ENDAT2.1 agreement(EQN1325/1313) of
Absolute encoder and Dench motor

" 17RIN . Eridatz. 1
_ —g:!i._(" =+ COSE-
1k

—(:3 e COSE+

I

—: . E—Cﬁ mgqi:: - SINA-
. q:-l i—-q— SIMA+

|| | I Dench motor
— | | | |
o
T
.q:] e A T A
— ] “__TT:F{H[};:__:L*MTA-

I:] -t CLOCK+
— b L -l as CLOCK-
| | | |
| | | |
S

av 1——:23 | | -1._... o

Z—._c¢_L_J_LL_(;+PE
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3. The Servo Amplifier connect with BISSagreement of Absolute encoder

I r_imsm BISS
| l 6
- DATA+
« | L
| i =t DATA-
I

2 i-—_g- CLOCK+

= | [::’ n E—J‘ '!' i——r— CLOCK-
|
|
|

VA

Dench motor

+5u *—d: i - 1| 2

¢

3 1
o -l-—#a —-—— Y

;—._Cﬁ._k_u_L_cL_. PE
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4. The Servo Amplifier connect with Hiper FACE agreement of Absolute
encoder

N 17PN [HIPERFACE
_ _g:[ - ACL,_*_*_.. REFSIN
—_— NIk
+ I—C - —2—-1- SN+

— ||
1
A SRR
—: 'ul; H:—C: —'1\—1—-——(_'—5-—--REFCDE
" - -:1 -‘-—-l- COS+
L1
— L1
IR
<] a Jl- | :—tf—nhT.l.i-
— = D W;“ DATA-

|| || Dench motar

0 -
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5. The Servo Amplifier connect with Hiper FACE agreement of Absolute

encoder and Dench motor

PL+

PL- I:

<]
>

+3. 6V Power Supplr

—— SO+

—a— SD-

Dench motor

+5Y -—#: — L5y
3 I 1
GNDD > o - i Y
11 1
é PE *& |\ "I -:1-—|. PE
4
-y 3
5
_— Y

6. The Servo Amplifier connect with Hiper FACE agreement of Absolute

encoder and Huada motor

PL+

PL- u
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>
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i
n
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e 5[-
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5.5.2.1XS2 ENCODER?2 Servo Encoder Input Interface Figure
Figure 5-38 XS2 Servo Encoder Input interface plug

‘louuuuuuuuuul‘
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20 I

Figure 5-39 XS2 Servo Encoder Input interface plug(looking from the plug)
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Figure 5-40 Soldering terminal of XS2 Servo Encode Input interface plug (looking
from the soldering terminal)
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5.5.2.2 XS2 ENCODER?2 Servo Encoder Input Interface Function
1. Drive servo connect to Incremental photoelectric encoder

Figure 5.11 Signal function of XS2 ENCODER?2 connect

Incremental photoelectric

encoder
Terminal . Symbol
NO Symbol Function st)‘;ndard
11,12 | A+/SINA+ Servo motor encoder feedback A+ input
1,2 A-/SINA- Servo motor encoder feedback A- input | Line driver
13,14 | B+/COSB+ | Servo motor encoder feedback B+input | receiver
3,4 B-/COSB- Servo motor encoder feedback B- input | RS422 standard
15,16 | Z+/DATA+ | Servo motor encoder feedback Z+input
5,6 Z-/DATA- Servo motor encoder feedback Z-input
Servo motor encoder +5V power output
terminal
Connect the servo motor
7,8 +5V optical-electrical encoder Wlth 5V DC +5V/150mA
power supply. If the cable is too long,
use multiple wires to form serial
connection.
9,10 GNDD Servo encoder power ground 0V
19 CLOCK+
Reserved
20 CLOCK-
1718 | PE Shield ground

It is connected to PE
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5.6 Connection of the communication signal terminal

5.6.1 XS1 Serial Interface
Figure 5-41 XS1 Serial interface plug
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Figure 5-42 XS1 Serial interface plug (looking from the soldering plug)
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Figure 5-43 Soldering terminal of XS1 Serial interface plug (looking from the
soldering terminal)
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Figur5.12 Function of the communication signal terminal XS1

Terminal
NO. ermina Signal Function
Symbol
RS232 Data It is connected to the serial data rec'elvmg 1nter.face
2 X .. (RX) of the controller or PC to achieve the serial
transmission .
communication.
RS23) It is connected to the serial data transmitting
3 RX . interface (TX) on the controller or PC to achieve
Data reception . .
the serial communication.
1, 5 | GNDD Signal ground | Data signal ground
4 CANL Reserved
6 CANH Reserved
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5.7 Wiring

1. Power input terminal XT1, and heavy current power output terminal XT2
Diameter
The terminal diameters ofL3, L2, L1 on XTI of HSV-180AD-035, 050,
075,100, 150.
The terminal diameters of P, BK, U, V, W, PE on XT2 of HSV-180AD-035,
050, 075,100, 150.
The terminal diameters ofP, BK, L3, L2, L1,U, V, W, PEon XT2 of
HSV-180AD-200, 300, 450.
The terminal diameters 220A, 220B on XT1 of HSV-1 80AD—200,300,45021.Smm2
(3.0/3.7/5.5/7.5 kw).
Grounding
Grounding wire must be thick. The Servo Amplifier and servo motor must be
connected to PE.
Grounding resistance <4
Use cold pre-insulated terminals to connect terminals and make sure that the
connection is firm.
Install the non-fuse circuit breaker to promptly cut off the external power when a
Servo Amplifier fault occurs.
It is recommended that shield cable be used to prevent other electrical equipments
from interference.
2. Control signal XS4, feedback signal XS3 for servo motor optic-electrical
encoder, servo encoder feedback signal XS2, and XS1 Serial Interface
Diameter
Shield cable is used (stranded shield cable is the best choice), and the cross-sectional
area is greater than or equal to 0.12mm* (AWG24-26). The shielded layer must be
connected to the metal shell of the connection plug.
Cable length
The cable must be short. The length of the control signal cable XS4 is not greater than
10 meters, and the length of the feedback signal cable XS2, XS3 is no more than 40
meters.
Wiring
The wiring must be away from the electric power circuit to prevent interference.
Install surge absorbers with inductive components (coils) of related circuits.
Freewheeling diodes are antiparallel connected to the DC coils, and RC absorbed
circuits are paralleling connected to the AC coils.

3. I/O input/output terminal XS5

(1) Diameter: use ordinary cable or shielded cable, wire cross-sectional area >
1.5mm?2.

(2) Cable length: cable length as short as possible and not more than 10 meters.
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5.8 Standard Wiring

Caution

U, V, W on XT2 must be connected to the motor windings in corresponding order
and cannot be reversed.

Cables and wires must be fixed and cannot be near the radiator of the Servo
Amplifier or motor. Otherwise, the insulation properties may be reduced due to
overheat.

In the Servo Amplifier, large-capacity of electrolytic capacitor exists, which leads
to the remaining of high voltage even after power off. Therefore, do not touch the
Servo Amplifier or motor within five minutes after the power off.

Terminals P, BK on XT2 are connected to the external braking resistor.
Terminal P and BK cannot be shorted. Otherwise it will damage the Servo
Amplifier.

“Shell” in the wiring diagram refers to the mental shell of the wiring plug. The
cable shield must be connected to the metal shell. First unravel the shield and
avoid twisting together. Then loop part of the shield and cut off the rest. Last
cover the looped shield with casing, and weld the exposed shield to the metal
shell.

Avoid too much solder to make sure the plug shield can be covered.

It will be better, if you use a metal cable clip to form a 360-degree access and
perform nearby grounded.
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5.8.1 Standard Wiring for Position Control Mode (Pulse Interface)

Figure 5-44 Standard wiring for position control mode (pulse interface)

(Configured with Dench motor GK604, GK606, GK607, GK608, and GK610)

Bervo Amplifier

PE
XT1
AC380 L1
5|]HI{E|]HI L2
+10% —156% N
L3
T2
External braking B
resistor j BK
X5 W
-
Servo enahle  —O EN| 1 _Disq
Alarm clear |_Q\Q_.. A-CL| 2 i“{
Secondary electric N
eear ratiy switching 0 O PCEAR_M| 25 A
Error count clear T CLEE| 3 HZIE
Command pulse \“D—P NH| 4 ’_DE
prohibhiton .—g@
CCW drive probibition —0~0—M L-CCW| 5 -
=
CW drive probubit I—D\D—h L-CW| 6 ¥
-
Zero-speed locked —~C0—| ZERO SP| 26 [F=r]
input
Open-collector
orientation finished€——]  GET| 7 o
output _FHE
Open-collector ") READ x|
gervo ready owiput ¥ il }J:‘;i
Open-collector B
serve alarm owiput <—|E 9 P‘Fﬁi
COM (19 [
COM | 20—
h - X85
Open-collector
braking owiput «— BREAK| 4 -;]_']:
+— COM| 3 [
Fail hain
ure e « MC2|2 |
- MC1| 1 —I/
£ s
positdon commvand “ CP+ |14 - [>_
PLUS CP- | 15+
poziton command l[: DIR+| 16 - D‘-
SIGN DIR- | 17+~

Dench servo motor

XT2
iRy 2
v )
" PE 3
PE 1
X583 heat protection
13| OHIL [ | 14
2% | OH2 =]\ue:at11:1vl1ni:|!|:i:i.nnn 15
16|17 [+5v_ENC
18|19 [+5Y _ENC | SVl 12
23[24 GNDPG—I
25 [GNDP GND Wf 53
A
2| A ! 3
261:32 B
receiver 3 B+
5| I+ H j’i 16
6 | z- - 17
T o0+
s o /U
10| v- AN prs
11| ¥+ ::X}: _i": 10
12| v 11
14]15] pe (—I—LI—) 1
Optic-
elecirical
%54 encoder plug
Ll
ENT 31 |[ZPLS_OUT ¥ Open-collecior Zphase
>3 pulze outpur
| 23 | » GHD
5] GNDDM
_[=] 32 |[ERA+ XX * At
26L.§31LcH 33 |[ENA- » A
Sende 18 |ERB+ » B+
ender [ )Q( """ Encoder signla
/5 36 | ENB- » B— gquiput
] 35 |ERI+ ﬂ » I+
& 34 |ERZ- > I-
T ii GHDDE » GHD
I e
shell {zhell
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Figure 5-45Standard wiring for position control mode (pulse interface)

(Configured with Dench motor force coolingGK610, GK613 and GK618)

AC3IE0
HOHZ/GOHZ
+10%™-15%

External hraking

resistor

Servo enahle

Alarm clear
Secondary eleciric
gear ratio suitching
Exror count clear

Command pulse
prohibition
CCW dnve prolubition
CW drive prohibition

Zero-speed locked
input
Open-collector
orientation finished
ouiput
Open-collector
sexve ready owiput

Open-collector
sexve alarm ouwiput

Servo Amplifier

|

P
& Bk
X5

XT1

L1
L2
7 L3
XT2

24
T EN| 1 =]
T A-CL| 2 T
~5~0—WGEAR_M| 25| =]
L o~o—m  CLEE| 3 ]
oo INH| 4 i 2
S0 Loow| 5 @]
5o LCW|6 || K
L 5~0—w ZERO SH 26 | %K

« T
<«

«— e

COM (19
COM | 20—
Open-collector g
hraldng ouiput
+4— BREAEK| 4 ;]_']-.i
«4— COM| 2 [
- 2
Failure chain MC2 }
-4 MC1| 1
£ X5
Pozition command ]}:: P+ | 14 B I>—
PLUS cp. 1517
Position command II: DIR+| 16 - [}_
SIGN DIR- |17 ¢t~

Dench servo motor

XT2
u u
: 150
w o
PEC} PE gl
X583 Heatpmtec?.on
13| OH1 [ 1 14
Heat protection
26 | OH2 | 15
16|17 | +5V _ENC
18|19 [+5V_ENC _1 SV 12
23|24 |GNDP G
25 [GNDP | GND of 13
1 | A+ )::( Ii .
2 | A—- ™ 2
3} | pr & :I::I: IE
4| B—- Mt I=
5 | I+ }l::l: fi ™ 15
261532 6| 7— (o ™ 17
Receiver 7 | us e }3( fg »
8| - I
9 | v+ u W f: »
10( v—
11| ™+ (—x}: ¥ ™ 10
12| v— M /¥ ™11
[14]15] e (—I—Ll—) 1
Opiic-
electrical
X5 encoder plug
ENZ, 31 |ZPL5_OUT E: a }Eﬁ::—::ﬂe::ur Lphase
ii GNDDM » GHD
_ [=]32 |ENA+ }G( A+
26L §31L5 33 [ERA- » A
Sender \T 18 |ENB+ m > B+ . Encoder signal
L] 36 |ENB- » B— output
_ =735 |[ERZI+ )G( > I+
A_’,/'— 34 |ENI- » I
J__ ii GHDDE » GHD
I e
Shel]iﬁhell
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5.8.2 Standard Wiring for External Speed Control Mode (Analog

Interface)

Figure 5-46 Standard wiring for external speed control mode (analog interface)
(configured with Dench motor GK604, GK606, GK607, GK608, and GK610)

Servo Amplifier

PE
XT1
AC380 Ll
bOHZI/G0HI L2
+10%™-15% -
L3
XT2
External braking resistor j B
BE
X5 P
Servo enable — 0 ER '_Di"{
+——H
Alarm clear [;H. A CL| 2 ¥t
SBI:D]ldﬂI}"ElBEﬁ'iI- |_O\.O+GEAR M| 25 ‘E
gear ratio switching = ,_D@
Errorcountclear [0 0—M CLEE| 3
CC‘H}E@@ pralse —oho—m  INH| 4 i
prohibition
CCW drive prokbition | © 0 P L-CCW| 3 ?ﬁé
CW drve profubition — ! L-CW| 6 [ _
Zero-speed locked —(~0— ZERO SP| 26 [¥=
output
Open-collector -] I_
orientation GET| 7 P:i
finished output =1
Open-collector sexve ‘—@L -
ready ouipui .__;PJH
Open-collector
gervoe alarm ouiput ﬂ 9 _F:i
COM (19 |
COM | 20—
Open-collector
hraking owiput X5
#4— BREAK| 4 _;J"‘ﬁi
+— COM| 3 [
Failure chain = #— MC2|2 —
- MCL| 1 —(
T EH54
Speen analog
commuand AN+ 12
-10V-+10% - .I AN- |13
MGMNDAR| 27
2:3; N

Dench servo nuwtor

XT2
g 3
VY 1
woR
PE 3
PE 1>
X573 Heatpmtec_ti.un
13| OHI [% ii_ 14
% | o2 {Heatpmtectmn 15
16|17 [+5V_ENC
18| 19| +5V_ENC | 5V 12
23|24 |cNDP G
25 [GNDP | GND W13
1 | A+ !i ™ 2
2| A- :E:: M 3
261232 3| B+ B ™
Receiver 4| p- -"fi ™
5| I+ (—\)3( I ™ 16
6| 7 - » 17
e >
8| - / : »
I v )
10| ¥- Li ™ 9
11| ™+ ::x}: L ™ 10
12| - AN
[14]15] e w 1
Optic-
electrical
| lencoder plug
el
Open-collector Z-phase
ENE, 31 |ZPLS_OUT E: .'-:P wlze suiput
23 » GRD
54| GNDDM
[ 32 |ENA+ )G( » At
26L.531 161 33 |[ERA- » A
Sender :\T 18 |ERB+ » B+
— m Encoder zignal ouipui
|5 36 |ENB- » B
35 |ERZI+ ﬂ > I+
| 34 |ERZ- » I-
T ;i GRDDE » GHD
= = | = 1
Shell | Shell
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Figure 5-47 Standard wiring for external speed control mode (analog interface)

(Configured with Dench motor force coolingGK610, GK613 and GK618)

Servo Amplifier

PE
XT1
AC380 L1
50HZISG0HT L2
+10%™-15% -
3 L3
XT2
External hraldng P
reziztor I BK
x4 [mv
Servo enahle —D\‘D—i EH| 1 _Disg
¥
; Mﬂl“e‘ﬁ“ GO A-CL| 2 -]
econdary elec R
gear rato switching FO\D—PGEAR_M 25 ";I
Error count clear = ESE
~—Jm CLEE
Command pulze — 3 ._DE
probition L S5o—m  INH| 4
CCW drtve L oow Loow| 5 || oE]
prohibition =
CW drive 5O LCW| 6 ¥-r
pmhﬂ)iﬁnn "HC ’ ZER 26 _Dizﬁ:
Zero-speed locked —D 0 5H
ouiput o
Open-collector <—|E T -
erientation :Ii:F“i
finished ouwiput @?
Open-collector |~ }J:‘;i
servoe ready ouwtput —
Open-collector <_|: 0
zerve alarm ouwipui ALM :I_ F:i
COM (19 —
COM| 20—
X585
Open-collecior
hrakong oulput #— BREAE| 4 :i
o— COM| 3 [
Failure chain  %— MC2| 2
4— MCI| 1 —(
T X584
Speed analog ,
commond i AN+ |12
-10W-+10°V -T AN |13
WGNDAM| 27
281 -

Dench servo motor

XT2
u 1)
,. =0
w v
PE PE—
X853 i atoraincti
at protection
13| OHI [€-mEiey 14
2% | om2 {Heatpmtecﬁnn 15
16|17 |+5¥ _ENC j
18|19 |+V_ENC 5V 12
23|24 GNDPG—]
25 |GNDP 6ID o 13
A
2| A- / 3
3 | Bt :G: -
w132 |1 B 7
Receiver | 5 | I+ m /1 ™ 16
6| 7 - ™17
e :
8| o0- /0 T
9 ¥+ }“:’: L &
0] v |« Al : 9
11| ™+ m L 10
12| - v 11
[14[15] pe 4—‘ I ,—) 1
Optical-
elecirical
x5 Lencoder plug
lﬂ"h
Open-collector Z-phase
FNT, 31 |ZPLS_OUT h: #pusle owiput
23 » GHD
2 | GNDDM
_LE 32 |EFAH ﬂ * A+
26L 531 33 [ENA- > A
Sender \< 18 |ENB+ }‘}}( » B+ Encoder signal ouipui
16736 [ERD- » B-
_LE 35 |ENZ+ ﬂ » I+
34 |ENT- > I—
In ;i GHNDDE » GHD
5helll Shell—————+
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5.8.3 Standard Wiring for Closed-loop Control Mode (pulse interface)

Figure 5-48 Standard wiring for closed-loop control mode (pulse interface)
(configured with Dench motor GK604, GK606, GK607, GK608, and GK610)

Bervo Amplifier

PE Dench serve motor
iT1 XT2 U
2
v oy 3
ACIHOV .ILI (o " 3
S0/60HZ [ L3 PE PE =
+10%--15% 12 ) 1
. . P
External b g resisior BK X53 Heat protecton
N X54 13| OH1 [ H 14
eIV & . iy Heat protectio
Alarm cleax [S 02— == 26 | OH2 |4t 15
Secondary electric e
gear ratio swiiching |-50—»|CEAR_M |25 [ —=c] 16/ 17 | +5% ENC —1 sv
Frroxr count clear |5 CLEE | 3 [L==c] 18|19 +5V_ENC ™12
Comanand pulseprohibaion ., gl INH | 4 "‘:":kir;;]
COW drive prokibition  —o~o» LCCW | & ¥ 23|24 |GNDPG
CW drive prohbition |0~ L-CW |6 | [ -] 25 [oNDP GND o113
Zero-speed locked S| ZEROSP | 25| (%% 1] ar A » 2
input
Open-collector 2| A )S( /A M 3
‘—I — i
orientation finished GET [ 7 =¥ i
output 3 B+ (i )3( I
e iy e N CAE S s
ready swpw £ 261232 I
Open-collector serve [ ALM E‘_ —, Receiver 5| I+ )3( /1 » 16
alarm owiput s 4 6 | 7— it ™7
L}
COM |19 7|0+ % X:( - M 6
8| - .
COBM (20
¥
9 ¥+ ™ 8
Open-collector X585 0] v— | H Y » o
braking ouiput -+ BREAK| 4 ’_p_‘,,‘.: : -
<« COM|3 [ 11| ¥+ | }{x ™ 10
Failure chain <—| MC2| 2 |4 12| w— | LA BN
e
« L Ma 1 |1415pE(—| 1 !
Yy -
Pozition command 154 OPt“:'
» CP+ | 14 - [ elecirical
PLUS = CP- |15 = bkencoder plug o
Pozition command = DIE+| 16— =
SIGH * DIR- | 17 ]
X521 ENCODERZ
Encoder b Eaearel LS Ty levpole 5V,
signal ouiput By A Receiver Mo Ty [GNDPP} CND
B+ -l—]l EME+ | 18 —-/I_ PAr -~ PA+ .
B- ENB- |36 26LS31 11f12 Wy PA-
Z « ENZ 35|~ = 1[ 2] PA |«
T« N Img (54 [ Sendex D4 Phe N PB-
Open-collector 135 146 P‘Z; ¢ PE+
Zphase pulse nuiputi_jr_mg_m_r[ 31 } EI_'IZ t el PZ .‘_ﬂ 1 PZ- >
CND M CMNDDM 231 171181 PE i—l I P‘E|_"
: [24 =
) Shell |Shell
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Figure 5-49 Standard wiring for closed-loop control mode (pulse interface)

(Configured with Dench motor force cooling GK610, GK613 and GK618)

Bervo Amplifier

Dench zervo motor

1 XT2
u u
AC3I80V ': ": K@
slia0HZ [
+10%--15% T2 PE L PE i 1
Fxternal hraking registor P 2
BK X53 Heatpm*cil:i.un
g o xs4 | 24V 13| OHI 1% - — 14
ervo e ¥ {mﬁ at protecton
Alarm rlear Boduga] AFII;;L ; .—=-*“q 20 | OH? |t 15
Secondary electre o
gear ratin mwitching [O-O—|GEAR M |25 e 16|17 [+5%_ENC —] v
Error couni clear 5w CLEE | 3 E-m.r_f 18|19 |+t5V_ENC ™12
P e -y g I 1 N 5= 23[24 |GNDPG]
: T L So» L CCW | 5 | [ —ex] | —l
CWireprehilition | Swowl L CW |6 [ 1% 25 lovDP GND of 13
Fero-speed locked |—=o»[ZEROSP|26 ¥-c, | 1 o A
input ol ):( 4 ™ 2
Open-collector = 2 | A | ™ 3
orientation GET | 7 ?:*: B
finizhed ouipui 3| B+ }3( 7 I
Open-collecior q_@ £ — 4 3 »
servo ready owiput :I_ E; "'E! Riﬁla:iﬂ B- & T <
Open-collector ALM | © ceiver | 5 | T+ (i T 16
.(_| i) — ¥
servo alarm output :I ,-'?"‘f B _ }3( . 17
com |12 4 T+ % )3( e »
COM |20 8| o- - B
o v+
Open-collector X85 10| v— & )\(}{ /Y » o
hraking ouwiput -+— BREAK| 4 @ -
-« COM| 3 [ — 11| ¥+ % ﬂ g ™ 10
Failure chain ¢ M2 27 12| v | M 11
MOILL P 14]15| pE o i l—) 1
i 154 Optic-
Pozition command, » P+ | 14 — l}_! Eeticdl
PLUS ™ CP |15 = ncoder plug
Pozition command b DIE+| 16 = d:[}j
SIGI » DIR-| 17 i ]
X527 ENCODERZ
Encoder i_" 5 [ ENA+ gi E]_ 26L532 71 & [+svPO = - HEV o
signal ouiput B+ jl gf;‘; T _-1_ Receiver 9 |10 [CNDPPM< | (;11]3 -
B- « ENB- |36 = 26LS31 11[12] PA+ |« —y— 5>
o - i ENZ+ | 35 g_.'ﬁenﬂ.er 1l 2] DA :_ PE+
I = FNZ- |34 13(14] PB+ ﬁJ::lr PB.
Open-collector 34| PB- |=—"" I >
Zphase pulse 15|16 | P+ |*— i =
ouiput | [ZPLS_OUT[531 ], ENZ s e I Pz,
GND *‘—33;- LEL T ii f 1718 PE__ | T ™
| L ==
) Li5hell |$hell
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6. Operation and Display

6.1 Overview

1. The Servo Amplifier panel consists of 6 LED digital displays, 5 buttons m\
\ \ \ , and 2 light-emitting diodes.

®
Par Hsv-180AD-050

Figure 6-1 Digital display of series HSV-180AD Servo Amplifier
® The 6 LED digital displays are used to display various statuses and set
parameters.

® The red light-emitting diode is an alarming lamp (AL). When it is on, it

means " Servo Amplifier alarm". The green light-emitting diode is an enable

lamp (EN). When it is on, it means "Servo Amplifier enable"

® The function of each button is as follows:

M: used for main menu mode switching

: used for entering into the secondary menu, returning to the main menu
mode, and input confirmation

: used for an increase in number and value, or moving to the next option
M: used for a decrease in number and value, or moving back to the previous
option

: used for shifting
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2. After the control power supply of the Servo Amplifier is connected, the six

LED digital displays on the panel all display "8", and change to "R O" a second
later.

3. Users must operate based on the multi-level menus. The first-level menu is the
main menu which includes five operation modes: display mode, movement
parameter mode, auxiliary mode, control parameter mode, and alarm history

display mode. Each operation mode contains a secondary menu.

Figure 6-2 R 0 display

\\ﬁﬂ.h\h'\%\.m\,fﬁ

\\é WV/ \VN) \J e ‘¥;ﬁc“

4. The 6-bit LED digital tube displays various status and data of the system. If

the first bit of the digital tube displays A , and at the same time the red
light-emitting diode is on, an alarm is generated. The follow-up bit of the digital
tube displays the alarm code. After the process of fault diagnosis and
troubleshooting, you can reset the system by the alarm reset mode under the
auxiliary mode or cutting off the power and then re-power to the Servo Amplifier.

When the red light-emitting diode is off, the system is reset.
Figure 6.3 A8 Alarm display

b el Nl ) N
|

! |?M II' | ]
[

- v—\»c'«f—ww—w o TamVet . 1§

6.2 Operation in the Display Mode
1. Press|M]to switch the operation mode on the main menu”, and press and

to enter the secondary menu for the display mode.
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press

PIESSI l pressE
press ? #
d == E I:' — ‘d H—LnkE

press@ L press . f ¢press .
PA-- 0§ | @P-o8
press':l ¢ press__
EE-wimu eress 1l | § L

press. L I dl_'-bpd

i press[1] 4 imsm
DEFI¢ = dP -EPY
L — 11 Frgess[l]

Figure 6-4 Main menu for the display mode

6.3 state surveillance mode

HSV-180AD Servo Amplifier contains 20 types of display modes(see table 6.1). Press
and ||| to select a display mode as required. The display status can only be viewed
and cannot be modified or set. Press [S| to display the detailed status, then press |S| to

return to the secondary menu, and then press M| to return to the main menu.

Table 6-1 Meaning of each symbol in the display mode

NO. | Symbol Description
1 HPEERE Dis.play the speed tracking error
unit: pulse

2 | dP-4%Pd Display the actual speed (unit: 0.1r/m)

Display the actual torque current (Effective value )

3| dP=ERR  01a

4 dP-PPL Display position command

unit: pulse
5 AP -PI"H | Actual position = DP-PRM * 10000 + DP-PRL

6 dP-PFL Display the actual position of motor

unit: pulse
7 dF -PFH | Actual position = DP-PFM * 10000 + DP-PFL
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dF -1 nF

Display the actual magnetic field current (Effective value)
unit: 0.1A

dP=knr

Display the magnetic field current command
unit: 0.1A

dF=PEE

dRAREA

Display the actual position of motor
unit: pulse
Actual position = DP-PFM * 10000 + DP-PFL

dP-PIF

Display pulse frequency
unit: 0.1KHz

| gi0gi | 2 B

Display speed command
unit: 1r/min

10

o sehat o 1 4

Display magnetic current
unit: 0.1A

11

dF=ALn

Display alarm status

12

dP-Pln

Display switch-value input status
PIN.1: Servo Amplifier enable
PIN.2: alarm status reset
PIN.3: CW control

PIN.4: CCW control

PIN.5: INC_Sell

PIN.6: INC Sel2

PIN.7: servo orientation control
PIN.8: control mode switch

11

Display the actual feedback value of the U-phase current

12

dP-Pau

Display switch-value output status
POU.1: zero-speed reached
POU.2: drive system ready
POU.3: alarm output

POU4: reserved

POU.S: speed reached

POU.6: servo orientation-finished

13

dF=idh

Display the actual load current (Effective value )
unit: 0.1A

14

gFzERE

Display the number of the feedback pulse of the servo motor
optic-electrical encoder

15

gP=HPE

Display the number of feedback pulse of the servo encoder

16

g@EE

Display the speed deviation
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Display voltage reference output

17 | dP=ui'F
18 | dP-Pr'L Display position command
unit: pulse
19 | dP=Fl'n Actual position = DP-PRM * 10000 + DP-PRL
Display the single-turn absolute position value of Absolute
20 | dP-EPao oder g
encoder
21 | dP=EP! Reserved

6.4 Operation in the Movement Parameter Mode

1. On the main menu, select "PA--0", and press and to enter the secondary

menu for the movement parameter mode.

2. Series HSV-180AD Servo Amplifier contains 44 movement parameters.

dPXEPb R
Lo 4
PR s
i

htﬁ-
akb-
]

—— o —

FBEENE
avt

£0 |ED

Figure 6-6 Secondary menu for the movement parameter mode

SetPH' #Hilto

ann :
gHEd, could open extension movement parameter mode

HSV-180AD Servo Amplifier have 44 extension parameters
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o B

PR-- 0 “ ~ PR--R0
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R PRE:TE
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Figure 6-5 Secondary menu for extension movement parameter mode

6.50peration in the Auxiliary Mode

1. On the main menu, select“EE-WRI”, and press Iﬂand m to enter the secondary
menu for the auxiliary mode.

2. Series HSV-180AD Servo Amplifier contains 8 types of auxiliary modes

k A
+EE"9I”!'
dP lEPb Lfl:ll’.-l"'_'lt
RS E rok-AL
Pl d , | ESEeAd
_Unl_
EE I_Ii dFt“PH
dibei CAL<d
SRR
e
S EPFNEE
A*

Figure 6-8 Secondary menu for the auxiliary mode

A. EEPROM mode: This method is effective only during the parameter

changes and settings. If changing or setting parameters, you should firstly set

FREEA 1, (AR , then save the new parameter values by pressing |S| in
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this mode. When “FINISH” is displayed, the parameter change and setting is
completed. Press M to switch to another mode, or press m and m to select
other operations in the auxiliary mode.

B. JOG mode: This mode is effective only in JOG running. When the JOG
speed parameter PA-21 is a non-zero value, on the main menu, press M| to
select the auxiliary mode, and press m and m to select the JOG running mode.
“JOG---"1s displayed through the digital display. Press , “R---"1s
displayed, which indicates that the system enters into the running state. Press
and hold , then the Servo Amplifier and motor run at the speed specified by
PA-21. Press , then the motor run at the speed specified by PA-21 in the
opposite direction. Release the []] or o stop the motor. Press [S] to return to
the auxiliary mode. Press M to switch to another mode, or press m and m to
select other operations in the auxiliary mode.

C. Alarm resetting mode: When the Servo Amplifier generates an alarm, press
to reset the system in this mode. If the fault is cleared, the Servo Amplifier
returns to normal. Press M to switch to another mode, or press m and ||| to
select other operations in the auxiliary mode.

D. Default restoration mode: This mode is used to set the parameters to the
default values. In this mode, press [S| to restore system parameters to default
values. Press M to switch to another mode, or press m and ||| to select other
operations in the auxiliary mode.

E. Alarm history clearance mode: This mode is used to clear alarm history
records. In this mode, press S| to clear the alarm history records. Press M| to
switch to another mode, or press m and m to select other operations in the
auxiliary mode.

. . I-Hi bl | d
F. Encoder zero calibration =" f& !

® Auxiliary correct encoder zero calibration of the motor.

Auk-uk

G. Parameter self-adjustment
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® Automatically adjust parameters of the Servo Amplifier to match the
inertia of load .

I =
H. The encoder reset = PASEE

b Support automatic reset of several encoders.

6.6 Operations in the Control Parameter Mode

1. On the main menu, select “STA-0, and press and to enter the secondary
menu for the control parameter mode.
2. Series HSV-180AD Servo Amplifier contains 16 types of control parameters.

Figure 6-9 Secondary menu for the control parameter mode

drsERS a

PR-- 8 =
EE- " t
ST & g

'Ji:b i avt
A

1. On the main menu, select “STA-0", and press and to enter the secondary
menu for the control parameter mode.

2. Series HSV-180AD Servo Amplifier contains 16 types of control parameters.

6.70peration in the Auxiliary Mode

1. On the main menu, select “STA-0", and press and to enter the secondary
menu for the control parameter mode.

2. Series HSV-180 AD Servo Amplifier contains 16 types of control parameters.

Figure 6-10 Secondary menu for the auxiliary mode
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6.8 Control Parameter Setting and Saving

Caution

The control parameter setting cannot take effect immediately. The new
parameter can be confirmed by pressing |S| only in the "EE-WRI" of auxiliary
mode, and it takes effect after restarting the Servo Amplifier.

Wrong settings may cause improper operation that leads to accidents.

1. Select PHA=="Hon the main menu, press []] and ||| to select a control
parameter number, and then press |S| to display the value of the parameter. Press
and ||| to change the parameter value.
2. The parameter value increase or decrease 1 every time you press m or m
respectively.
3.After the parameter modification is completed,. the corresponding decimal
point on the LED digital tube light, press [S| to return to the control parameter

mode menu.

3. The control parameter setting cannot take effect immediately. If changing or

setting parameters, you should firstly set PR==34 55 HHE30 , then save the

parameter change by pressing (S| to return to the main menu and pressing M| to

select the auxiliary mode. Then press []] and ||| to select "EE-WRI”, and then
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press [S| to save the changed parameter value to EEPROM. The wire control box
displays FINISH, indicating that the parameter value is saved.
4. The changed control parameter takes effect as a default control parameter after

restarting the Servo Amplifier.
NOTE:

If changing PA—24to PA--28, PA--59, you should firstly set FH= =35

116



Series HSV-180AD AC Servo Amplifier User's Manual

7. Parameter Setting

Attention

Personnel that set parameters must understand the meanings of the
parameters. Wrong setting could result in damage to the equipment
and injuries.

It is recommended that parameter modification be performed under

the condition that servo motor run without load.

7.1 Function Menu

7.1.1 Parameters illustration

Users can set various parameters for series HSV-180AD Servo Amplifier to
adjust or set the performances and functions of the Servo Amplifier. This section
describes the purpose and functions of these parameters. Understanding these
parameters is essential for a best use and operation of the Servo Amplifier.
Series HSV-180 AD Servo Amplifier parameters can be divided into four
categories: movement parameter , expanding movement parameter control
parameter and expanding control parameter. (applicable to movement parameter
mode , expanding movement parameter mode,control parameter mode
respectively and expanding control parameter mode). These parameters can be
viewed, set and modified by keys or computer serial ports on the wire control
box.

Table 7-1 Description of the three types of modes

Param
Mode Group eter Description

No.
Movement .
parameter mode | P - - Dl Able to set speed regulator, specially

modification, and motor related parameters.

Expanding Able to set parameters /O, I/O interface
movement FPA-- 0~43 function, notch filter ,the nominal motor
parameter mode current, speed etc
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Control Able to set servo orientation speed, orientation
YEA- 0~15 .
parameter mode position.
Expanding Able to set control functions can be enabled
control SYEh- 0~15 or disabled etc.

parameter mode

7.1.2 Parameter operation instructions

This section describes the modify and view parameters during debugging and
precautions, does not include the adjustment and adaptation of parameters

1. The Servo Amplifier can only view the movement parameter PA, status
monitoring, auxiliary parameters and control parameters STA parameters after power

on.

2. Set PA—34to 2003, you could view or modify parameters PA and STB.
3. Any time, PA--23 . PA--24,

PA—25. PA—26 are effective only when
saving parameters and restarting power.

4. Before the Servo Amplifier running, you must modify parameter PA—43
(Notice: modify parameter PA--43 after setting PA--34 to 2003) .

If the Servo Amplifier and motor code is not in Table 7.3, you need to set the

parameters related to the motor manually, and refer to 7.2.7.Non-standard motor

parameters

5. The Servo Amplifier performance debugging please refer to the relevant sections

of 7.2.

6. The steps of trial operation of the Servo Amplifier, please reference the relevant
sections of Chapter 8.

118




Series HSV-180AD AC Servo Amplifier User's Manual

7.2 Movement Parameter Mode

7.2.1 Movement parameters

Series HSV-180AD Servo Amplifier can provide 44 movement parameters. For

details about the movement parameters, see Table 7-2, and Table 7-3.

In the application control mode:

P: indicates position control
S: indicates speed control.

T: torque mode

Table 7-2 Movement parameters

No. Parameter Applic Value Default Unit
ation Range Value
Contro
1 Mode
0 P0§1t10n proportional P 20~10000 1000 0.01 Hz
gain
— 5
1 P0§1t10n feed forward P 0~150 0 1%
gain
2 Speed proportional gain | P, S 20~10000 400
3 Speed integral time P,S 15~500 20 ms
constant
4 Speed feedback filter P,S
0~9 1
factor
5 Current arpphtude limit | P, S, T 30~500 250
for maximum torque
6 Acceleration time S 1~32000 200 Ims/1000rpm
constant
7 Spged command input | S 100~9000 2000
gain
8 Speed commanc.i Zero S _6000~6000 0
drift compensation
9 Tqrque command input | T 100~300 100
gain
10 Tqrque commar.1d zero | T 1023~1023 0
drift compensation
Inversion of Table P
position feedback 0or512 0
signal
11 Orientation-finished P 0~3000 100 0.0001 r
range
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12 Position tolerance test P 1~100 20 0.1r
range
13 Position command P
pulse frequency 1~32767 1
molecular
14 Position command P
pulse frequency 1~32767 1
denominator
15 Maximum current P,S, T
amplitude limit for 0~500 280 1%
positive torque
16 Maximum current P,S, T
amplitude limit for -500~0 -280 1%
negative torque
17| Maximum speed P,S 10~12000 | 2500 Ir/min
limitation
18 qurload Torque P,S, T 30~200 200 1%
setting
19 Software overload time | P, S 40~32000 1000 0.01s
20 Internal speed S -3200~3200 0 0.1r/min
21 JOG operation speed P,S 0~2000 300 lr/min
22 command pulse input P
0~3 1
mode
23 Selection of control P,S, T 0: Position
mode control
1: Simulation
0~7 0 speed
2: Analog torque
3: Internal rate
7: Encoder Zero
calibration
24 Magnetic pole P,S, T
logarithm of the servo 1~20 3
motor
25 Encoder resolution P,S, T 0: 1024
1: 2000
2: 2500
3: 6000
0~9 2 4: ENDAT2.1
5: BISS
6: HiperFACE
7T.TAMAGAWA
26 The encoder zero offset | P, S, -32467~ 0
T 32767
27 Current control P, S,
proportional gain T 10~32767 2000
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28 Current control P, S,
integration time T 1~2047 100 0.1ms
29 The second position
command pulse P 1~32767 1
frequency molecular
30 The third
position command P 1~32767 1
pulse frequency
molecular
31 -32467~ STA15-STAO
State control 1 12767 4096
32 Feed fprward control P. S 0~3000 0 Lms
filter time constant
33 Tprque command filter P. S 0~3000 0 Lms
time constant
34 User passport set P,S, T 0~2806 240
35 Pos1t19n command P 0~3000 0 Lms
filter time constant
Communication baud 0: 24006ps
36 | rate 0~3 o | le 4800bps
2: 9600bps
3: 19200bps
37 Position gf sgnal ' P, S 1~15 1
communication axis
36 Ratio of load inertia P, S 0 ~ 15 1
and rotary inertia
37 Me'cl.lanlcal load P, S 0~9 4
rigidity
38 | Deceleration time S 1~32000 200 1ms/1000rpm
constant
39 The fourth
position command -
pulse frequency P 1732767 !
molecular
39 Position of serial P,S, T | ~ 63 1
communication axis
Unit: ms;
Brake output del
40 Brake Output Delay | £ S | 0~2000 0 srake output delay
time after the
servo OFF
Unit:  Irpm;
Permissible speed P, S Only below this
H brake output threshold 107300 100 setting allows the
brake action
42 Speed reach range P, S 1~500 10 Unit: 1lrpm
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43

Specifications and
Servo Amplifier type
code &

P,

S | 0~1999

101

thousand:

0: HSV-180AD
hundred:

: 35A

50A

75A

100A

150A

200A

300A

7: 450A

Ten and a bit
indicates the type
of motor. See
form7.3

NN Bk W~ O

Note:

If changing 9 parameter, you should firstly set PA--34 to

invalid.

Table 7-2 Movement parameters with Dench motor

1P 30, otherwise it’s

Rated Rated
Motor Power ?22?16 Electric ‘::Ij?;er PA-43 Adjusted
Type (Nm) current Amplifier | Parameters Servo Amplifier
(KW) (A)
GK6073-6AC61 | 2000 11 5.6 00 0 ¥ SV_180AD.-035
GK6080-6AC61 | 2000 | 16 6.8 01 1
GK6081-6AC61 | 2000 21 10 02 102 HSV-180AD-050
GK6083-6AC61 | 2000 | 27 13.3 03 103
GK6085-6AC61 | 2000 33 16.5 04 204
GK6087-6AC61 | 2000 | 37 | 185 05 205 | OVISOADOT
GK6089-6AC61 | 2000 | 42 21 06 306
GK6105-8AC61 | 2000 45 19.5 07 307 HSV-180AD-100
GK6107-8AB61 | 1500 | 55 17.9 08 308
GK6109-8AB61 | 1500 70 23.1 09 309
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Table 7-3 Movement parameters with Huada motor

Rated Rated
Motor Power I;ated Electric | A4aPEr | py 43 Adjusted
orque Servo
Type (Nm) current Amplifier | Parameters Servo Amplifier
(KW) (A)

110ST-M02515HMBB | 1500 | 2.5 2.5 20 20
110ST-M03215HMBB | 1500 | 3.2 2.5 21 21
110ST-M05415HMBB | 1500 | 5.4 3.5 22 22
110ST-M06415HMBB | 1500 | 6.4 4.0 23 23
110ST-M02420HMBB | 2000 | 2.4 25 24 24
110ST-M04820HMBB | 2000 | 4.8 3.5 25 25
130ST-M03215HMBB | 1500 | 3.2 2.5 26 26 | HSV-180AD-035
130ST-M05415HMBB | 1500 | 5.4 3.8 27 27
130ST-M06415HMBB | 1500 | 6.4 4.0 28 28
130ST-M09615HMBB | 1500 | 9.6 6.0 29 29
130ST-M14615HMBB | 1500 | 143 | 9.5 30 30
130ST-M04820HMBB | 2000 | 4.8 3.5 31 31
130ST-M07220HMBB | 2000 | 7.2 5.0 32 32
130ST-M09620HMBB | 2000 | 9.6 7.5 33 133
130ST-M14320HMBB | 2000 | 143 | 95 34 134
150ST-M14615HMBB | 1500 | 14.6 | 9.0 35 135 | OVIIS0AD030
150ST-M19115HMBB | 1500 | 19.1 | 12.0 36 136
150ST-M22315HMBB | 1500 | 223 | 13.0 37 237
150ST-M28715HMBB | 1500 | 28.7 | 17.0 38 238
150ST-M14320HMBB | 2000 | 143 | 9.0 39 239 | HSV-180AD-075
150ST-M23920HMBB | 2000 | 23.9 | 14.0 40 240
150ST-M26320HMBB | 2000 | 263 | 15.5 41 241
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7.2.2Extension movement parameters

motion control parameters.

Select PA—34 t02003 in the PA motion parameters , could see the extension
movement parameter model (PB parameter model), HSV-180AD have 44 extended

Table 7-4 Extension movement parameters

threshold

Applicable Default )
. P t t
NO arameter Method Scope value Uni
The second position
0 ) ) P 20~10000 400* 0.1Hz
proportional gain
Second speed
1 . ) P, S 20~10000 250%*
proportional gain
The second
2 | integration time P, S 15~500 20* ms
constant speed
The second torque
3 command filter time P, S 0~500 0 0.1ms
constant
0: Fixed for the
first gain
1: Fixed to the
second gain
2: Switch control
Gain switching P cutover
4 0~5 0
condition 3: Command
frequency control
4: Bias pulse
control
5: Motor speed
control
Command frequency
) o 0.1Kpps/unit
Gain switching P o
5 0~10000 10 Deviation

pulse :pulse

Motor speed :1rpm
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Gain switching

6 P 1~10000 5 the same as above
hysteresis width
Unit: ms
. Gain switching lag P 010000 5 Gain switching
time conditions are met to
start switching time
Unit: ms
Position gain switch P Setthe position gain
8 delay time 0~1000 5 first-order low-pass
filter when gain
switching
g | Zerospeed output P S 1 1~100 10 | Unit: lrpm
detection range
Unit: ms
10 Servo motor delay P.S 03000 20 Time of input PWM
caused by power off after servo OFF
delay
11 | Weakening speed Py S 1000~4500 1800 Unit:  Irpm
12 Torque inertia ratio P, S 10~20000 880 Unit: (Nm/Kgm?”)
value
13 | Load inertia ratio P, 8 10~300 10 Unit: 0.1
14 Digital output 04 P, 8 -9~+9 8 Refer to function O1
function
0: Invalid Input
1: Servo enable
2: Alarm Clear
3: Deviation Clear
4: Pulse ban
Digital inputs 11 P, 5: Reverse over
EI §  l.16~+16 1 vl

6: Forward over
travel

7:  Zero speed lock

8: Gain switch

Electronic gear
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switch 0
10: Electronic gear
switch 1
11: Positive torque
limit
12: Negative
torque limit
13: Emergency
stop switch
14: Internal speed
selection 1
15: Internal speed
selection 2
16: Internal speed
selection 3
The negative sign
indicates input level

negated
16 Dlgltfﬂ inputs 12 P, -16~+16 2 the same as above
function
17 D1g1t§1 inputs 13 P, -16~+16 3 the same as above
function
18 D1g1t§1 inputs 14 P, -16~+16 4 the same as above
function
19 Dlglt'fﬂ nputs I5 P, -16~+16 -5 the same as above
function
20 Dlgltél inputs 16 P, -16~+16 -6 the same as above
function
0: Invalid
1 Forced valid
2: Servo ready
3: Alarm Output
N 4. Reach zero
Digital Output Ol P
21 ‘ ) -9~+49 5 speed
function

5: Positioning
completed

6: Speed reached
7: Torque limits

8:Electromagnetic
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brake output
9: Zero speed
Locking minus sign
indicates that the

output level is

inverted.
Digital Output O2
22 s ) P P, -9~+9 2 the same as above
function
Digital Output O3
23 8 P P, -9~+9 3 the same as above
function
S -6000~ )
24 | Internal speed 1 6000 0 1r/min
S -6000~ )
25 | Internal speed 2 6000 0 lr/min
S -6000~ ’
26 | Internal speed 3 — 0 1r/min
S -6000~ _
27 | Internal speed 4 T 0 1r/min
S -6000~ )
28 | Internal speed 5 . 0 lr/min
S -6000~ )
29 | Internal speed 6 6000 0 1r/min
S -6000~ )
30 | Internal speed 7 6000 0 Ir/min
-32767~
31 State control 2 STB15-STBO
32767
The first notch P, N
32 100~2000 1500 Hz
frequency
The first notch P
33 ] ’ 0~20 2
width
The first notch P
34 ’ 0~100 0
depth
The second notch P
35 ’ 100~2000 1500 Hz

filter frequency
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The second notch

36 P S 1o~20 2
filter width
The second notch P, S
37 ’ 0~100 0
filter depth
0: Notch filter is
invalid
1: Notch filter 1 is
Notch filter P, S valid
38 o ’ 0~3 0 ]
application mode 2: Notch filter2 is
valid
3: Notch filterl,2
are valid
Ji Moving Average
Position command P .
39 ) 0~31 0 number of position
smoothing factor
command FIR filter
Motor feedback
output to the number
Feedback pulse P, S 1000~
40 . y 2500 | of pulses per
output divider factor 15000 ]
revolution of the PC
(x4)
Unit:Pulse
PC output pulse
number
corresponding to the
Command pulse motor rotation lap
input (x4)
Corresponding P 1000~ When STB4 zero,
41 2500
motor 25000 electronic gear
Feedback pulse parameters PA13,
number PA14 valid
When STB4 1,

electronic gear for
the servo motor

revolution needed to
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command input
pulse direct
calculation.

At this time, the
electronic gear

parameter is invalid.

@ Motor rated P, S
42 ’ 300~15000 680 0.01A
current
@ Rated motor P, S _
43 ’ 100~9000 2000 Ir/min
speed

Note: The label € parameters will be automatically configured in the PA-43.

7.2.3 Description of the parameter setting:
PA--17

NO. Parameter Scope Default Unit
value

PA--17 Maximum speed limit 100~12000 2500 Ir/min

Function and setting:

1. According to motor type set maximum speed of the servo motor.
2. Regardless of the direction of rotation.

PA--24
NO. Parameter Scope Default Unit
value
PA--24 Magnetic logarithm of 1~12 3
servo motor

Function and setting:

1. According to motor type set maximum speed of the servo motor,
PA--25

NO. Parameter Scope Default | ypij¢
value
PA--25 Servo motor encoder 0~7 4

optical -electrical

resolution

Function and setting:

1. PA--25must be filled in based on the technical data of the motor.
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2+ Setting parameters:
0: 1024pps
: 2000pps
: 2500pps

: 6000 Sine and cosine incremental encoder

: BISS encoder

1
2
3
4: ENDAT2.1 encoder
5
6
7

: HiperFACE encoder
: TAMAGAWA encoder
8,9:Reserved
PA--26
NO. Parameter Scope Default Unit
value
PA--26 Encoder zero offset -32767~32767

Function and setting:

1. Set encoder zero offset
2. Adapter Dench motor mounting incremental encoder

(PA--25=0,1,2,3),the parameter is the number of pulses distance to zero

pulse..

3.  When the motor encoder is absolute encoder, the parameters is the

number of pulses at 16 bit resolution for conversion.

Dench GK6 (8) servo motor

GK6(8)-XXX-XXX61-JE(JB) JE(JB) means

EQN1325 encoder

At this time: GK6(8)-XXX-XXX61-JE(JB) JE(JB);

PA--42
NO. Parameter Scope Default | ypijt
value
PA--42 Motor rated current 300~15000 680 0.01A

Function and setting:

1. Set the motor rated current;

2. The parameters will be adjusted automatically after matching PA—43.
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PA--43
NO. Parameter Scope Default | ypj¢
value
PA--43 Motor rated speed 100~9000 | 2000 | Ir/min

Function and setting:
1. Set the motor rated speed;

2. The parameters will be adjusted automatically after matching PA—43.

7.2.4 Parameters Related to Movement Control
PA--0
NO. Parameter Scope

Default Unit
value

PA--0 | Position proportional gain | 20~10000 400 0.1Hz

Function and setting:
1. Set position proportional gain.
2. The greater of the parameter value, the greater of the gain and the rigidity, and the

smaller of the position lag value at the same frequency of the command pulse. Note:

the value is too large may cause oscillation or overshooting.
3. The parameter value is determined according to the type of Servo Amplifier and

operating load.

PA--1
NO. Parameter Scope Default | ypj
value
PA--1 Position forward gain 0~150 0 1%

Function and setting:
1. Set Position forward gain
2. When setting 100%, position lag is always 0 in any frequency command pulse.
3. The greater of gain the position loop, the greater of the high speed response
characteristic of the control system, but it will make the system more prone to

oscillation.

4. The parameter is usually set to 0 when there is not need very high response

characteristics
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PA--11
NO. Parameter Scope Default Unit
value
Positioning complete 0~3000 100 0.0001r
PA--11 range

Function and setting:

1. Set the, positioning complete pulse range under position control mode
PA--11 *0.0001 * motor pulses

If set PA--11 = 1000, motor runs 10000 pulses per revolution. Positioning complete
range is 1000 * 0.0001 * 10000 = 1000 pulses.

2. This parameter judges whether Servo Amplifier complete positioning under the
position control mode. when the remaining pulse in the deviation counter is less than
or equal to the parameter setting range, it means the Servo Amplifier has been
complete positioning. The positioning complete switch signal output ON, otherwise
OFF.

3. Under the position control mode(PA--23=0), output positioning complete signal.

PA--12
NO. Parameter Scope Default Unit
value
o Range of position 1~100 20 0.1 ring
tolerance

Function and setting:

1. Set range of position tolerance:

PA--12 * 0.1 ring

Or (PA--12 * 0.1 * motor pulses) pulse.
2. Under the position control mode (PA--23=0), when the position deviation counter
exceeds the range of the parameter, the Servo Amplifier gives alarm.
If set PA--12 = 20, motor runs 10000 pulses per revolution. Then the Range of
position tolerance: 20 * 0.1 = 20r20 * 0.1 * 10000 = 20000 pulses

NO. Parameter Scope Default Unit
value
Position command pulse —~
PA--13 p 1~32767 1

frequency molecular

Position command pulse 1~32767 1

PA--14 frequency denominator

Function and setting:
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1. Set the position command pulse sub-octave (electronic gear)
2. Under position control mode (PA - 23 = 0), through setting the PA - 13 and PA -
14 parameter, could be easily matched with a variety of pulse source, in order to

achieve ideal control resolution (angle / pulse)

3. PxG=NxC

P: the number of pulses input commands

G: electronic gear ratio G=Position command pulse frequency molecular/ Position
command pulse frequency denominator

N: motor rotation number;

C: the motor encoder pulses

4. If instruction input pulse is 6000, the servo motor rotates 1 circles, the motor

encoder is 2500 lines of incremental photoelectric.
G- NxC _1x2500x4 5
P 6000 3

Setting PA—13 to 5, PA—14to 3

5. The range of electronic gear ratio is 0 <G<50

NO. Parameter Scope | Default Unit
value
PA--22 | Command pulse input mode 0~3 1

Function and setting:
1. Set parameters to the command pulse mode
2. Set parameters to one of the 3 types of input mode.
® (: indicates two-phase positive pulse input
® [:indicates pulse + direction
® 2:indicates CCW pulse/CW pulse
3. CCW is defined as forward for the servo rotating counterclockwise (looking from

the axial direction).

4. CW is defined as reverse for the servo rotating clockwise (looking from the axial
direction).
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Table 7.5 Command pulse

pulse Command Pulse
S Input Mode
it bin (movement
put p Forward Reverse parameter PA-22)
Setting
A UL |A
B 0 (positive pulse)
cp s M |B UL
XS4-14Ter LU e UL
XS4-15 DIR DIR 1 (pulse +
DIR direction)
XS4-16 - Jew [T |ew
X84-17 ccw cew [ |2 (CW+CCW)
(CW+CCW)
PA--23
NO. Parameter Scope Default Unit
value
PA--23 | Selection of control mode 0~7 0

Function and setting:
This parameter is used to select control mode for the Servo Amplifier.

® (: indicates the C-axis position control mode, receiving the position pulse input

command.

® 1:indicates the external speed control mode, receiving speed analog input

command.

® 2:indicates the external speed control mode, receiving speed pulse input

command.

®  3:indicates the internal speed control mode. The internal speed command is set

by movement parameter PA-20.
® 4: Multi-speed mode

® 7. Motor encoder Zero calibration mode
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PA--29
NO. Parameter Scope Default Unit
value
The second position 1~32767 1
PA--29 | command pulse frequency
molecular

Function and setting:
1. Set the second position command pulse frequency molecular

2. This parameter is valid when STA-13is 1.

PA--30
NO. Parameter Scope Default Unit
value
The third pOSitiOIl 1~32767 1
PA--30 | command pulse frequency
molecular

Function and setting:

1. Set the third position command pulse frequency molecular

PA--33
NO. Parameter Scope Default Unit
value
Position forward filter time -
PA--33 0~3000 0 ms
constant

Function and setting:

1. Set position forward filter time constant.

2. The smaller the time constant, the faster of response characteristics of the control

system, make the system unstable, oscillation.

PA--35
NO. Parameter Scope Default Unit
value
Position command ~
PA--35 o 0~3000 1
smoothing time

Function and setting:

1. Set position command smoothing time.
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2. The smaller the time constant, the faster of response characteristics of the control

system.

3. The larger the filter time constant, the slower response of the control system, this

parameter is usually set to 0.

PA--39
NO. Parameter Scope Default Unit
value
The fourth position 1~32767 1
PA--39 | command pulse frequency
molecular

Function and setting:

1. Set the fourth position command pulse frequency molecular.

7.2.5 Parameters Related to Speed Control Mode

Table 7.6 Parameters related to speed control mode

1.Set parameters to the proportional gain for the
speed regulator.

2.Gain and rigidity will be enhanced as the
parameter value increases. This parameter is
Speed determined by the actual Servo Amplifier system

PA--2 proportional | type and the load. Generally, load inertia grows | 20~10000

gain 1 as the value increases.

3.1t is recommended that the value be larger if no
oscillation exists.

4.this parameter will be automatically adjusted
after setting PA 43 .

PA--3 integral time

1.Set this parameter to the speed regulator
integration time constant.

2.Integration speeds up as the value decreases.
This parameter is determined by the actual Servo
Amplifier system type and the load. Generally,
load inertia grows as the value increases.

3.1t is recommended that the value be smaller if
no oscillation exists.

4.this parameter will be automatically adjusted
after setting PA 43 .

Speed
5~500mS
constant 1
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1.Set this parameter to the features of low-pass
filter for speed feedback.

2.Noise produced by motors and cut-off
frequency decreases as the value increases. If the

Speed L
PA.4 foedback load inertia is large, decree'lse the value to prevent 0~ 9
from slow response or oscillation.
filter factor .
3.The cut-off frequency increases and speed
feedback response becomes faster as the value
decreases. If high speed feedback response
required, decrease the value.
Deceleration | 1. The value indicates the time required for
PA--38 | time motor slow down from the 1000 speed to Or/min. | 1~32000
constant 2. Deceleration features linearity.
Acceleration | 1. The value indicates time required for motor
PA--6 time speed up from 0 r/min to 1000 speed. 1~32000
constant 2. Acceleration features linearity.
1.Set this parameter to the relationship between
voltage and rotary speed under analogue speed
Analogue command mode.
speed
PA--7 command 2.The value is the‘ speed cF)rresponding to the + 0~6000
input gain 10 V voltage ( unit: 1 r/min)
3.The valve is effective under the external speed
control mode.
1. In the speed control mode, this parameter is
used to adjust zero drift input by external
Speed analogue speed command. The method of
command adjustment is as follows:
PA--8 zero drift | ® Perform short-connection between the -1023~+1023
compensatio . .
analogue control input terminal and
n grounding wire for signal.
® Set this parameter to the value that stops the
operation of the motor.
II).ASe; gigameters to the internal speed when 32000~
PA-20 Internal . . 32000 (unit:
2. In the internal control mode, select the internal )
speed 1r/min)
speed as the speed command.
JOG 1. Set this parameter to the speed in the JOG 0~2000
PA-21 operating mode. . .
(unit: 1r/min)
speed
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PA-23

Selection of

4. This parameter is used to select the control

mode for Servo Amplifier.

® (: Position control mode, receiving
computer position command pulse.

® 1: indicates the external speed control mode,
receiving speed analog input command.

® 2:indicates the external speed control mode,
receiving speed pulse input command.

® 3:indicates the internal speed control mode.
The internal speed command is set by
movement parameter PA-20.

® 4: multi speed mode

® 7: the motor encoder zero mode

0~7

PA-42

speed
reached
range

1. Set parameters to speed reached.
2. In the speed control mode, if the motor speed
is less than the set value, the rate reaches the

switch signal to ON, otherwise OFF

1~500r/min

7.2.6 Parameters Related to Output Torque Regulation

PA--5

NO.

Parameter

Scope

Default
value

Unit

PA--5

Maximum torque output

rate

30~500

250

1%

Function and setting:

1. Set the maximum torque output rate.

2. The value represents the maximum output torque is multiple of the motor torque

3. Any time ,this limitation is effective.

4. 30~ 500 means the set range: 0.3~ 5 times of the rated torque.

5. This parameter will be corresponding adjusted according to PA—43.

PA--9
NO. Parameter Scope Default Unit
value
Torque command input
PA--9 gain 80~32000 20000

Function and setting:

1. Set the relationship of voltage and torque of external analog torque command.

2. Only in the torque control mode (PA--23=2) effectively.
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PA--10
NO. Parameter Scope Default Unit
value
Torque command zero -1023~
PA--10 . . 0
drift compensation +1023

Function and setting:

1. In the torque control mode (PA--23=2), adjust the zero drift. of external analog
torque.

2+ Adjustment methods are as follows:
The external analog input terminal and the signal ground short circuit, set the

parameters until the motor does not turn.

PA—15/PA--16

NO. Parameter Scope Default Unit
value
PA--15 Positive maximum torque 0~500 280 1%
output rate
PA--16 Negative maximum torque -500~0 2280 1%
output rate

Function and setting:

1. Set the internal torque limiting value in the CCW/CW direction of the servo

2+ The value is the desired positive /negative maximum output torque.

3+ When STA10 is set to 1, the two limit are effective.

4. If PA--15>PA 5(or [PA--16| >PA--5), the actual output rate is restricted to a
maximum torque output rate permitted by PA—S5.

5. The corresponding range: O~ 5 times of the positive /negative output torque.

6. PA--15<PA--5; |PA--16|<PA—S5.

PA--18
NO. Parameter Scope Default Unit
value
PA--18 overload torque 30~200 120 1%

Function and setting:

-+ Set the system overload torque.

+Any time, this limitation is effective.

1
2
3+ 30~~200 means the set range: 0.3~2times of overload torque.
4. PA--18 <PA—S5.

5

+ The parameter will be automatically adjusted after PA—43 set
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PA--19
NO. Parameter Scope Default Unit
value
PA--19 Overload time 40~32000 1000 10ms

Function and setting:

1. Set this parameter to the allowable overloading time of the system.
2. The value indicates the overloading time per time unit (unit: 0.1s). For example, if
the value is 1000, the allowable overloading time is 10s.

3.The value is effective at any time.

PA--23
NO. Parameter Scope Default Unit
value
PA--23 Control mode selection 0~7 0

Function and setting:

® (: Position control mode, receiving computer position command pulse.

® 1: indicates the external speed control mode, receiving speed analog input
command.

® 2:indicates the external speed control mode, receiving speed pulse input
command.

® 3:indicates the internal speed control mode. The internal speed command is set
by movement parameter PA-20.

® 4: multi speed mode

® 7: the motor encoder zero mode

PA--27
NO. Parameter Scope Default Unit
value
Current control
PA--27 . . 10~32767 2600
proportional gain

Function and setting:

1. Set this parameter to the proportional gain of current loop.
2. Decrease the value to decrease the loud noise of current during motor operation.
3. However, a small value will decrease the feedback response.
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PA--28

NO. Parameter Scope Default Unit
value

Current control integration

PA--28 .
time

10~32767 2600

Function and setting:

1. Set this parameter to the integration time of current loop.
2. Increase the value to decrease the loud noise of current during motor operation.
3. A big value will decrease the feedback response.

NO. Parameter Scope Default Unit
value
Torque command filter ~
PA32 qu 0~500 0 0.1ms
time constant

Function and setting:
1. Set the Torque command filter time constant.

2. The greater of the time constant, the slower of response of the control system. it

will make the system unstable, oscillation.

7.2.7 Non standard motor parameter settings

Select HSV-180AD series Servo Amplifier , refer to table7.3.
If the code cannot be found in Table 7.3, or use other manufacturers IM servo
motor, you must manually set the operating parameters. Details as follows:
1. Confirm whether the servo motor specifications match with the Servo
Amplifier specifications
2. Confirm whether the Servo Amplifier is installed to support the servo motor
encoder.
3. Setting parameters according to the type of IM servo motor:
Setting PA--34 to 2003
Setting PA--43 according to the type of servo motor

HSV-180AD-035: Setting PA—59to 1

HSV-180AD-050: Setting PA—59 to 102
HSV-180AD-075: Setting PA—59 to 203
HSV-180AD-100: Setting PA—59 to 304

HSV-180AD-150: Setting PA—59 to 405
According to the actual requirement, set PA—17, PA—24, PA—25, PA--26,
PB--42and PB--43
4. Setting PA--34 to 1230, saving parameters in the secondary menu , and restart
the Servo Amplifier.
5. Confirmation weather phase sequence of the servo motor is correct.

6. The Servo Amplifier access systems up to running after confirmation.
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7.3 Control Parameter Mode

Series HSV-180AD Servo Amplifier provides 16 control parameters, see Table

7-6,7-7. For the parameter operation, setting, modifying and saving.

7.3.1 Control Parameter

Table 7-6 Control Parameters(state control number is 1)

NO. | Parameter | Function Description
Position command interface 0: Serial pulse

0 STA-0 selection 1: NCUC

1 STA-1 Reserved
This parameter is used to 0: Allow

2 STA-2 specify whether feedback _
break-off alarm is allowed. 1: Not allow
This parameter is used to 0: Allow

3 STA-3 specify whether s.ystem 1: Not allow
overspeed alarm is allowed.

This parameter is used to 0: Allow

4 STA-4 specify whether pos@on
over-tolerance alarm is 1: Not allow
allowed.

This parameter is used to 0: Allow
5 STA-5 specify whether Software
A . 1: Not allow
overheating alarm is allowed.
This parameter is used to

6 STA-6 specify whether the internal 1: Internal enable
SVR-ON control start is 0: External enable
allowed.

This parameter is used to
specify whether system main | 1: Not allow

7 STA-7 :
power undervoltage alarm is | 0: Allow
allowed.

This parameter is used to
specify whether the forward :

3 STA-8 pecily o e . 1: Allow
over travel switch input is 0: Not allow
allowed.

This parameter is used to

9 STA-9 specify Whethe?r th§ reverse 1: Allow
over travel switch input is 0: Not allow
allowed.
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This parameter is used to

10 | STA-10 spec1fy whether [')OS'I'EI.VG and | 1: Allow
negative torque limit is 0: Not allow
allowed.

11 STA-11 Reserved
This parameter is used to _

12 | STA-12 specify whether motor 1: Not allow

. 0: Allow
overheat alarm is allowed.

13 STA-13 Ele‘ctr(?nlc gear r‘atlo dynamic | 1: Not allow
switching selection 0: Allow

14 | STA-14 Gain switching enable 1: Not allow

& ' 0: Allow
This parameter is used to
specify whether the Servo 1: Not allow
15 | STA-I5 Amplifier overheat alarm is 0: Allow

allowed.

7.3.2 Extended control parameters

Set PA—34t02003 in the motion parameters, could open the extension control
parameter mode. HSV-180AD have a total of 16 extended control parameters of STB

Figure 7-7 Description of the extended control parameters
(State control word 2)

NO. | Parameter | Function Description
0: The position pulse from the
computer
0 STB-0 Command pulse source 1: The position pulse from the
internal PA--20
0: Not allowed
1 STB-1 Zero speed switch enable 1: Allowed
Whether the output Z pulse 0: No expansion
2 STB-2 s ;
width is expanded 1: Expansion
0: The position tracking error
L is less than the limit value
3 STB-3 Complete p951t10n1ng output 1: No position command input
mode selection o i
and the position tracking error
is less than the limit value
0: Select PA—13andPA--14
The electronic gear function l: Select PB_4, command
4 STB-4 pulse corresponding feedback

selection

number calculation of electronic
gear ratio
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5 STB-5 Speeq adaptive feature 0: Not select
selection 1: Select
6 STB-6 Reserved
.. ) 0: Low pass filter
7 STB-7 Position filter selection
1: Smoothing filter
0: Not allowed
Whether the emergency stop
8 STB-8 :
function is allowed 1: Allowed
0: General servo motor
9 STB-9 Torque motor mode selection
1: Torque servo motor
0: Incremental encoder output
ivi directl
10 STB-10 Pulse frequency divider irec 'y'
output mode enable 1: Digital encoder output
frequently
0: First order low pass filter
1 STB-11 Speeq feedback filter p
selection 1: Second order low pass filter
Incremental encoder
feedbackSTB-13 =0 STB-12
=0:
Full closed loop position ENDAT absolute encoder
12 STB-12 feedback signal selection feedbackSTB-13=1 STB-12
13 STB-13 _
=0:
Sine cosine 1 Vpp analog signal
feedback: STB-13 =1
STB-12=1:
.. 0: Not allowed
14 STB-14 Full closed loop position
control enable 1: Allowe
0: Do not lock the operation
i k
15 STB-15 Lock control of the operation | keys

keys

1: Lock keys
(Unlock:SET+MODE )
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8. Operation and Modification

Caution

® The Servo Amplifier and motor must be reliably grounded, and PE
terminal must be connected with the grounded terminal of the
equipment reliably.

® The power can be connected only after the wiring is correct.

® Emergency stop circuit must be provided to make sure the power could
be stopped at once in case of emergency.

® [fa Servo Amplifier alarm is reported, make sure the alarm is cleared
and the servo enable input signal (EN) is ineffective before restarting
the Servo Amplifier.

® After the Servo Amplifier and motor are power off, do not touch the
Servo Amplifier within 5 minutes to avoid electronic shock.

® Be cautious to prevent burning as the temperature may get higher after

the Servo Amplifier and motor running for a period of time.

8.1 Power Connection

8.1.1 Checking Before Running

After the installation and connection is completed, check the following items

before power on:

®  Whether the type of Servo Amplifier HSV-180AD-200 and above is
correct and reliable? Whether the input voltage is correct?

®  Whether the strong power terminal (L1. L2+ L3. U. V. W. P,
BK. PE) is correct and reliable? Whether the input voltage is correct?

®  Whether the power lines or motor lines is short circuited or grounded.

®  Whether the encoder cable connection is correct?

®  Whether the control signal terminal connection is correct? Whether the

polarity and size are proper?
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®  Whether the Servo Amplifier and motor are fixed firmly?

8.1.2 Power On Sequence

® For HSV-180AD-035, 050, 075, 100, 150,connect the main circuit power
(three-phase AC380V) and external DC 24V power supply. The digital tube of
the Servo Amplifier is light, servo alarm (ALM) is disconnected, and the failure
chain relay normally-open contact on interface XS5 closed. If an alarm is
reported, power the Servo Amplifier off and check the trouble.

® For HSV-180AD-200, 300, 450, connect the Servo Amplifier control power
(single-phase AC380V) and external DC 24V power supply. The digital tube of
the Servo Amplifier is light, servo alarm (ALM) is disconnected, and the failure
chain relay normally-open contact on interface XS5 closed. If an alarm is
reported, power the Servo Amplifier off and check the trouble. If an alarm is not
appear, connect the main circuit power (three-phase AC380V)

® After 1 second, the servo enable signal (EN) is received. If the Servo Amplifier
have no faults and the servo enabling function is effective, the motor is activated
and in the state for running. If an alarm is reported and the servo enabling
function is ineffective, the motor is idle. At this time, power off the main circuit
power and check the trouble.

® In the external speed running mode (analog interface), the PC outputs the servo
forward (FWD) or servo reverse (REW) control signal to Servo Amplifier. And
operate PC to send analog command to Servo Amplifier. The motor runs
according to the command.

® In the position running mode (pulse interface) or the external speed running mode
(pulse interface), the PC to send pulse command to Servo Amplifier. The motor

runs according to the command.

8.1.3 power connection and alarm sequence

Figure 8-1 HSV-180AD-035, 050, 075, 100, 150 Sequential diagram for

power connection (analog command)
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Main circuit power

supply
Servo read
y OFF i ON
output P! !
1s :
Servo enable input
OFF ) .. OoN
18 :
Analog command 15

Figure 8-1 HSV-180AD-035, 050, 075, 100, 150Sequential diagram for

power connection (analog command)

Control power

-
v

38

Main circuit power
supply

Servo ready OFF ON
output ) Is

r
L
-

Servo enable input

ON

OFF

-~
|1F

L3
L 2

18

Analog command

Figure 8-2 HSV-180AD-200, 300, 450 Sequential diagram for power

connection (pulse command)
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Main circuit power
supply

Servo ready
output OFF

O

F
L
x

1S
Servo enable input

OFF

ON

'y

15

Pulse command

L A

i

15

Figure 8-3 HSV-180AD-035, 050, 075, 100, 150 Sequential diagram for

power connection (pulse command)

Control power

L3
L 2

Main circuit power S5
supply
Servo ready
outputt OFF " > on
1S
Servo enable input
OFF ON

Pulse command

Figure 8-4 HSV-180AD-200, 300, 450Sequential diagram for alarming

Figure 8-5 Time sequence alarm

When a Servo Amplifier alarm is reported, cut off the external control circuit

power immediately based on the servo alarm output signal (ALM) or the failure

chain input/output terminal XS5.
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Servo alarm output

0N

Servo ready output ) OFF

8.1.4 Power Off Sequence

® For HSV-180AD-035, 050, 075, 100, 150, disconnect the main circuit
power (three-phase AC380V) of the Servo Amplifier. If the servo enable signal
(EN) keep outputting "ON" signal, A-1 (indicates main power low-voltage) is
displayed, the green enable light (EN) on the Servo Amplifier panel is off, and
the red alarm light (AL) is on (indicates alarm).

® For HSV-180AD-200, 300, 450, firstly disconnect the main circuit power
(three-phase AC380V) of the Servo Amplifier, and then disconnect the Servo
Amplifier control power (single-phase AC380V) and external DC 24V power
supply. When servo detect heavy electricity disconnected, if the servo enable
signal (EN) keep outputting "ON" signal, A-1 (indicates main power low-voltage)
is displayed, the green enable light (EN) on the Servo Amplifier panel is off, and
the red alarm light (AL) is on (indicates alarm).

® After disconnect the main circuit power, the internal capacitor storage energy of
the Servo Amplifier could not be released immediately. Do not connect nor
disconnect wire within five minutes.

® Avoid frequently turning on and off the main circuit power in a short period of

time, which may damage the soft-start circuit.

8.1.5. Alarm Clear

There are three methods to clear the alarm:
® Turn off the power (three-phase main power), after the fault source is cleared;
repower the Servo Amplifier to clear the alarm. (Some alarm can only be cleared

by this method).
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® Do not turns off the power, after the fault source is cleared, and enter the
auxiliary mode to reset the internal alarm to clear the alarm. After the alarm is
reset, the red alarm light is off (indicating the alarm is cleared), the servo alarm
(ALM) output is disconnected and the failure chain relay normally-open contact
on the input/output terminal XS5 is connected.

® Do not turns off the power, after the fault source is cleared, reset the external
alarm to clear the alarm via the alarm clear input signal (ALM_RST), see Figure
8-4. After the alarm is reset, the red alarm light is off (indicates the alarm is
cleared), the servo alarm (ALM) output is disconnected and the failure chain
relay normally-open contact on the input/output terminal XS5 is connected.

Figure 8-6 Sequential diagram for external alarm clear

Alarm clear+ -
15

Spindle alarm output+ ON OFF

8.2 Trial Operation

Before operating any modes as follows, you must check whether the motor parameter
setting of Servo Amplifier and phase sequence of motor power line is right. Steps as
follows:
1. For HSV-180AD-150 Servo Amplifier and below, disconnect motor coding cable
and motor power line, connect the main circuit power (three-phase AC380V) of the
Servo Amplifier.
2.  For HSV-180AD-200 Servo Amplifier and above, disconnect motor coding cable
and motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.
3. Modify control parameters and movement parameters:
Setting STA—O0 to 0, STA—6to 1
According to the Servo Amplifier and type of motor encoder, setting follow
parameters: PA--34, PA--25, PA--26 and PA--43.
4. Changing PA--34 to 1230 after completing setting,, enter auxiliary parameter
setting mode to save parameter, and turn off at last.
5. Connect encoder and power line of motor:
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For HSV-180AD-150 and below specifications:  only need to connect the
three-phase AC380V of strong electric.

For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric,

6. After the Servo Amplifier digital display, select the auxiliary mode "TST-MD"
(open-loop control mode), press S to enter, when display "FINISH", the green Servo
Amplifier enable lights, look up the DP- PFL the actual status, if the value is
increasing without decimal point, it indicates that the phase sequence of motor power
line UVW is right. Otherwise, the motor power lines indicate the sequence is wrong,
switch off the Servo Amplifier power , swap the motor power line V, W phase
sequence can be.

Note:Operating steps above, the motor shaft must be no load.

8.2.1 JOG Running Mode

1. For wiring, see Figure 5.8 in Chapter 5

2. For HSV-180AD-150 Servo Amplifier and below ,disconnect motor coding
cable and motor power line, connect the main circuit power (three-phase AC380V) of
the Servo Amplifier.

For HSV-180AD-200 Servo Amplifier and above, disconnect motor coding cable
and motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.

3. Modify control parameters and movement parameters:

Setting STA—O0 to 0; Setting STA—6to 1;

According to the type of Servo Amplifier, setting follow parameters STB--1 (IM:

0, PM:1) ;

Setting PA--34to 2003, PA—25 and PA—43

4. Save the parameter to EEPROM after setting PA--34to 1230. Turn off the power,
wait for 30seconds

5. Connect encoder and power line of motor:

For HSV-180AD-150 and below specifications: only need to connect the three-phase
AC380V of strong electric.

For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric.

6. Connect the main circuit power (three-phase AC380V) of the Servo Amplifier. If
there are no alarms or abnormal situation, the green enable lamp (EN) is light, which
indicates the Servo Amplifier is working properly. The motor is activated and in the
zero speed state.

7. In the auxiliary mode, select the JOG mode, and JOG-- is displayed through the
digital cube. Press |§| to enter into the JOG mode. RUN-- is displayed through the
digital cube. Press and hold , the servo motor runs at the JOG speed. Release , and
then the motor stops and enters the zero-speed state. Press and hold , the motor runs
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at the JOG speed in the opposite direction. Release m, and then the motor stops and
enters the zero-speed state.

8.2.2 Internal Speed Running Mode

1. For wiring, refer to Figure 5.8 in Chapter 5

2. For HSV-180AD-150 Servo Amplifier and below ,disconnect motor coding cable
and motor power line, connect the main circuit power (three-phase AC380V) of the
Servo Amplifier.

For HSV-180AD-200 Servo Amplifier and above ,disconnect motor coding cable
and motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.

3. Modify control parameters and movement parameters:
Setting STA-Oto 0; STA-6to 1
Setting PA—34to 2003;

Setting PA—23 to 3; Servo Amplifier to work in the internal speed mode

SettingPA—25,26,43;

4. Save the parameter to EEPROM after setting PA--34to 1230. Turn off the power,
wait for 30seconds

5. Connect encoder and power line of motor:

For HSV-180AD-150and below specifications: only need to connect the
three-phase AC380V of strong electric.

For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric6.

6. If there are no alarms or abnormal situation, the green enable lamp (EN) is light,
which indicates the Servo Amplifier is operating normal. The motor is activated and
in the zero speed state.

7+ Set the movement parameter PA-20 (internal speed). Press |S| to confirm, and then
the motor will run at the specified speed.

8.2.3 External Speed Running Mode (Analog interface)

1. For wiring, see Figure 5.8.2 in Chapter 5.

2. For HSV-180AD-150 Servo Amplifier and below ,disconnect motor cable and
motor power line, connect the main circuit power (three-phase AC380V) of the Servo
Amplifier.

For HSV-180AD-200 Servo Amplifier and above, disconnect motor coding cable and
motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.

3. Modify control parameters and movement parameters:

Setting STA-Oto 0; STA-6to0; PA—34t02003

Setting PA—25, PA—26,PA—43

Setting PA—23 to 1, Servo Amplifier in the external speed control mode

According to the demand , setting the speed parameter PA—7 and PA--8
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4. Save the parameter settings to EEPROM after setting PA--34to 1230. Turn off the
power, wait for 30seconds.

5. Connect encoder and power line of motor:

For HSV-180AD-150 and below specifications: only need to connect the
three-phase AC380V of strong electric.

For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric,

6. Verify no alarm or abnormal condition is reported. The green enable lamp (EN)
is on, which indicates the Servo Amplifier is working properly. The motor is activated
and in the zero speed state.

7+ Use PC outputs forward or reverse control signal to the third pin (FWD) and the
forth pin (REW) and outputs analog signal to the 27, 28, 12, 13 pin (GNDAM, AN+,
AN-) on the command input/output interface XS4. The motor rotate forward or
reverse.

8.2.4 Torque Running Mode (Analog interface)

1. For wiring, see Figure 5.8.2 in Chapter 5.

2. For HSV-180AD-150 Servo Amplifier and below ,disconnect motor coding

cable and motor power line, connect the main circuit power (three-phase AC380V) of
the Servo Amplifier.

For HSV-180AD-200 Servo Amplifier and above ,disconnect motor coding cable and
motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.

3. Modify control parameters and movement parameters:

Setting STA-Oto 0; STA-6to0; PA—34t02003

Setting PA—25, PA—26,PA—43

Setting PA—23 to 2, Servo Amplifier in the external speed control mode

According to the demand , setting parameter PA—9 and PA--10
4. Save the parameter to EEPROM after setting PA--34to 1230. Turn off the power,
wait for 30seconds
5. Connect encoder and power line of motor:
For HSV-180AD-150 and below specifications: only need to connect the
three-phase AC380V of strong electric.
For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric.
6. If there are no alarms or abnormal situation, the green enable light (EN) is on
which indicates the Servo Amplifier working properly. The motor is activated and in
the zero speed state.
7+ PC sends pulse command to the 27. 28, 12. 13 (GNDAM. AN+, AN-) pins
on the command input/output interface XS4. The motor runs according to the
command.
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8.2.5 Position Running Mode (Impulse interface)

1. For wiring, see Figure 5.8.1 in Chapter 5.
2. For HSV-180AD-150 Servo Amplifier and below ,disconnect motor coding cable
and motor power line, connect the main circuit power (three-phase AC380V) of the
Servo Amplifier.
For HSV-180AD-200 Servo Amplifier and a above, disconnect motor coding cable
and motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.
3. Modify control parameters and movement parameters:
Setting STA-Oto 0; STA-6to0; PA—34t02003
Setting PA—25, PA—26,PA—43
Setting PA—23 to 0
According to the demand , setting parameter PA—22
4. Save the parameter to EEPROM after setting PA—41to 1230. Turn off the power,
wait for 30seconds

5. Connect encoder and power line of motor:
For HSV-180AD-150 and below specifications:  only need to connect the
three-phase AC380V of strong electric.
For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric.
6. If there are no alarms or abnormal situation, the green enable light (EN) is on,
which indicates the Servo Amplifier is working properly. The motor is activated and
in the zero speed state.

7. The PC sends pulse command to the 14,15,16,17 pins on the command

input/output interface XS4. The motor runs according to the command.

8.2.6 Full closed-loop

1. For wiring, see Figure 5.8.3Standard wiring diagram in Chapter 5.

2. For HSV-180AD-150 Servo Amplifier and below , disconnect motor coding cable
and motor power line, connect the main circuit power (three-phase AC380V) of the
Servo Amplifier.

For HSV-180AD-200 Servo Amplifier and above, disconnect motor coding cable and
motor power line, connect the main circuit power (single-phase AC220V) of the
Servo Amplifier.

3. Modify control parameters and movement parameters:

Setting STA-Oto 0; STA-6to 0;

Setting STB-14 to 0,select forbid full closed-loop function

Setting PA—34 to 2003

Setting PA—25, PA—26, PA—43, PA--22

Setting PA—23 to 0

4. Save the parameter to EEPROM after setting PA—34to 1230. Turn off the power,
wait for 30seconds
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5. Connect encoder of motor:

For HSV-180AD-150 and below specifications: connect the three-phase AC380V
of strong electric.

For HSV-180AD-200 and above specifications: connect single-phase AC220V of
control power.

6. Manually rotate the servo motor, observe the value of DP-PFL, DP-PFM,
confirm the count direction of feedback pulse when reversing.

7+ Setting STB-14 to 1, select closed loop function

Setting STB-12. STB-13, select the second position encoder type

The second position encoder type STB-13 STB-12
Square Incremental Encoder (TTL) 0 0
ENDAT?2.1/2.2 Agreement absolute 1 0
encoder

Cosine encoder (1Vpp Analog signals) 1 1

8. Save the parameter to EEPROM after setting PA—34to 1230. Turn off the power,
wait for 30seconds
9. Connect the second position encoder:
For HSV-180AD-150 and below specifications:  connect the three-phase AC380V
of strong electric.
For HSV-180AD-200 and above specifications: connect single-phase AC220V of
control power
10, Manually rotate the servo motor, observe the value of DP-PFL, DP-PFM,
confirm the count direction of feedback pulse when reversing is consist with the
direction as steps 6

If the count direction is not consist with the direction as steps 6,set PA-10 to
512,and invert servo encoder feedback pulse.
11. Save the parameter to EEPROM after setting PA—34to 1230. Turn off the
power, wait for 30seconds
12, Connect power line of motor:
For HSV-180AD-150 and below specifications:  connect the three-phase AC380V
of strong electric.
For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric.
13. Adjust parameters PA-17, PA-21 to be smaller, test by JOG point dynamic. If
tests are normal, turn off the power, and wait 30 seconds.
14, Connect command line of motor:
For HSV-180AD-150 and below specifications:  connect the three-phase AC380V
of strong electric.
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For HSV-180AD-200 and above specifications: Firstly connect single-phase
AC220V of control power, and then connect the three-phase AC380V of strong
electric.

15 . Ifthere are no alarms or abnormal situation, the green enable light (EN) is on,
which indicates the Servo Amplifier is working properly. The motor is activated and
in the zero speed state.

16\ .Operate PC outputs pulse command to the 14, 15, 16, 17 pin (CP+. CP-.
DIR+. DIR-) on the XS4 interface. The motor run according to the command.

8.3 Running Modification

Note

® Wrong parameter setting may cause equipment failure or
accidents. Make sure the parameter settings are correct before
starting the Servo Amplifier.

B [t is recommended that the overload commissioning be performed

after the non-load commissioning.

8.3.1Basic Gain
A: Speed Control

® Speed proportional gain: specified by the movement parameter PA-2. Gain and
rigidity will be enhanced as the parameter value increases. The value is
determined by the actual Servo Amplifier system type and the load. It is
recommended that the value be larger if no oscillation exists. In general, the value
of speed proportional gain increases as the loading inertia increases.

® Speed integration time constant: specified by the movement parameter PA-3.
Integration speeds up as the value decreases. The response speed increases as the
parameter value decrease, but oscillation may occur. It is recommended that the
value be smaller if no oscillation exists. A big parameter value may leads to great
changes in speed when the load changes. In general, the value increases as the

load inertia increases.
B: Position control

® Set an appropriate value for speed proportional gain and speed integration time

constant based on the information in Speed control.
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® Position forward feedback gain: It is specified by the movement parameter PA-1.
The system response enhanced as the value increases, but instability or oscillation
may occur. It is recommended that the value be set to 0.

® Position proportional gain: It is specified by the movement parameter PA-0.
Gain and rigidity will be enhanced as the parameter value increases, but the
position hysteresis decreases under the condition of the same pulse frequency.
The value is determined by the actual Servo Amplifier system type and the load.
It is recommended that a big value be set. The position command tracking feature
is enhanced but the lag error decreases as the parameter value increases. However,
oscillation easily occurs after the orientation is complete.

® [f high position command tracking feature is required, set the parameter to a
bigger value. However, it may cause overshoot or oscillations.

For the Position proportional gain parameter setting, see the following table.

Recommended values for Position proportional gain

Rigidity Value
Low 500~1000

Middle 1000~2000
High 2000~3000

8.3.2Electrical Gear Setting
In the position control mode, by changing the position command pulse frequency
molecular (movement parameter PA-13) and position command pulse frequency
denominator (movement parameter of PA-14), users can easily match with the
pulse controller to achieve position control resolution as required.
The position resolution (a pulse travel A1) is determined by the servo motor travel

per turn ( 4S) and encoder feedback pulses per revolution Pt. The formula is as

follows: ,, _ AS

t

In the formula,
A1: Indicates a pulse travel (mm)
A8: Indicates servo motor travel per turn (mm/turn)

Pt: indicates encoder feedback pulse per revolution (pulse/rev.)
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Fourfold frequency circuit is provided for the Servo Amplifier: Pt =4 x C.

C indicates the number of encoder lines per revolution. In this system C is 2500
lines/turn (specified by encoder resolution and movement parameter PA-25), then
Pt = 1000 pulses/rev.

Multiply command pulse with the electronic gear ratio G to get the position control

pulse. The formula for one command pulse travel A1* is as follows:

.4

Al x G

t

In the formula, G = position command pulse frequency molecular/position

command pulse frequency denominator

8.3.3Start and Stop Adjustment

The Servo Amplifier start and stop feature, namely, acceleration and deceleration
time, is determined by the over-load inertia and start and stop frequency, and
limited by the Servo Amplifier and servo motor performance. Frequent start and
stop, short acceleration and deceleration time, large load inertia will cause over
heat to the Servo Amplifier and motor and over voltage to the main circuit. You
need to adjust them as required.

a. Overload inertia and start and stop frequency adjustment

The adjustment is required when the start and stop frequency is too high. Check
whether the frequency is in the frequency range. The frequency range varies with
different motor types, capacities, load inertias, and motor speeds. If the overload
inertia is M times of the motor inertia, the start and stop frequency and
recommended deceleration time (movement parameter PA-6) is as in the
following table:

Load inertia ratio and allowed start and stop frequency

Load Inertia Allowed Start-Stop Frequency
Times
m<3 >100 times/mins: acceleration and deceleration time is

60 ms or less

m<5 60 to 100 times/mins: acceleration and deceleration
time is 150 ms or less
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b.

m>5 < 60 times/mines: acceleration and deceleration time is
150 ms or more

Impact of the servo motor

Different type of servo motor allows different overload conditions, running

times, loading rate, and environment temperature. See related manual and

adjust the settings as required to prevent overheat or short service life.

Adjustment method

Generally, the overload inertia must be less than 5 times of the motor rotor

inertia. The large overload inertia may cause overvoltage during deceleration

or abnormal braking. Use the following methods to adjust it:

Increasing the acceleration and deceleration time (movement parameter
PA-6 and PA-38)

You can set the parameter to a bigger value and then gradually reduce it to
the appropriate value.

Reducing the maximum output torque value (movement parameter PA-5)
to reduce the current limit value

Reducing the maximum speed limit of the servo motor (movement
parameter PA-17)

Installing external braking device

Changing the servo motor to one with larger power and inertia motor (the

servo motor must match with the Servo Amplifier)
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9 Fault Trouble shooting

Caution

® Maintenance personnel must have related knowledge and abilities.

® Do not touch the Servo Amplifier or motor within five minutes after
power-off to prevent electric shock or burns.

® If a Servo Amplifier alarm is reported, do not use the Servo Amplifier
only after the alarm is cleared based on the alarm code.

® Before the alarm reset, make sure that the EN signal is ineffective to

prevent accidents caused by a sudden start.

9.1 Protection and Fault Identification

1. Series HSV-180AD Servo Amplifier provides 30 different protection
functions and fault identification. If one protection function is activated,
alarm information can be displayed through the digital tube on the Servo
Amplifier panel, the servo alarm output (ALM) is connected, and the failure
chain relay normally-open contact on the input/output terminal XS5 is
disconnected.

2. Itis required to connect the alarm output (ALM)or XS5 terminal to the PC.
When the protection function of the Servo Amplifier is activated, the PC can
promptly take emergency measures.

3. After the fault source is cleared, you can turn off three-phase main power ,
and then the repower the Servo Amplifier to clear the alarm, or enter the
auxiliary mode to reset the internal alarm to clear the alarm, or reset the
external alarm to clear the alarm via the alarm clear input signal
(ALM_RST).

4. The protection function with "*" cannot be cleared by resetting the external
or internal alarm. It can only be cleared by cutting off the power, and then
repower the Servo Amplifier after the fault source is cleared.

Table 9.1 Alarm information:
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No.

Alarm Type

Description

Normal

No alarming

Under-voltage supply

Whether the three-phase main voltage is ¢?
Whether the three-phase main voltage is too low ?

Over-voltage supply

Whether the built-in braking resistor of Servo
Amplifier is intact?

Whether external braking resistor specifications and
wiring is correct?

Whether the circuit power supply voltage is too high?

IPM failurc @

Whether the cooling of Servo Amplifier is normal ?
Whether the system is overload?

Whether parameter settings are appropriate ?

Whether connection of motor power line is correct and
reliable ?

Whether connection of Shielded cable is complete, and
reliable?

Brake failure ¢

Whether external braking resistor is correct?
Whether external braking resistor specifications and
wiring is correct?

Reserved

Motor overheat

Temperature of motor is too high
STA-12 is set to 1to shield alarm

The encoder data signal
error

Whether encoder cable is connected and reliable?
Whether the encoder cable is too long?

The type of encoder error

Whether encoder cable is connected ?
Whether setting of P-25 is correct ?

system software overheat

Whether the phase sequence of motor power line is
correct?

10

Over current ¥

Whether setting of PA--10. PA--18. PA--19 s
correct?

Whether setting of PA--26 is correct?

Whether the Servo Amplifier is overload?

11

Motor over speed

Whether setting of PA--17 is correct?

Whether the r feedback signal of encode is correct?

If the system work in full closed loop mode: whether
direction of full closed-loop feedback pulse is consistent
with the direction of semi-closed loop feedback pulse?

12

Overlarge tracking
deviation

Whether the phase sequence of motor is correct?
Whether setting of P-12 is correct?

13

Motor overload for a long
time

Whether setting of PA--18. PA--19 is correct?
Whether the phase sequence of motor is correct?
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Control parameters read

Resave parameters

14 fault @
Whether PA17 parameter set is reasonable
after given an instruction frequency more than it?
. ) Whether PA23 parameter set is reasonable?
15 Instruction Over clocking . .
Whether the system of electronic gear ratio, the encoder
type or operating mode is correct?
Whether PB42andPB4 is reasonable?
16 Control board hardware | DSP and FPGA communication failure
failure @ Resave parameters
Temperature of the Servo Amplifier exceeds the set
17 | Servo Amplifier overheat | value (100°C)
STB--4 is set to 1to shield alarm
18 Reserved
19 ADConversion failure ADconV§rsion data communications failure or current
sensor failure
20 | Reverse over travel fault Reverse over travel input switch input is active
21 | Forward over travel fault Forward over travel input switch input is active
Inertia recognition errors
” Self-tuning error Check the operation parameters especially parameters
recognition system such asPA18
Whether system inertia and motor is reasonable?
23 | Reserved
24 | Reserved
25 | Reserved
Absolute encoder communication failure
26 Motor encoder signals Whether the connection of encoder cable is correct?
Communication fault Whether parameter PA — 25 is consistent with the motor
encoder?
Whether connections of closed loop encoder are
7 Closed loop cosine proper ?
encoder signal distortion Whether settings of closed loop encoder type are
correct?
Closed loop encoder Whether connections of closed loop encoder are
)3 signals proper ?
Communication Whether settings of closed loop encoder type are
breakdown correct?
Servo Amplifier and Whether setting of PA--43 is correct?
29 | motor model code

matching fault ¢
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Version history of HSV-180AD Servo Amplifier:
1 Series HSV-180AD Servo Amplifier User's Manual V1.00 2012.4

a. Applicable to HSV-180AD-035, 050, 075, 100, 150, 200, 300, 450 Servo
Amplifier

b. Software version V 1.13
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