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Linear Motor Stage

Automated transport / AOl application /
Precision / Semiconductor

« Iron-core Linear Motor

* Coreless Linear Motor

* Linear Shaft Motor LMT

* Planar Servo Motor

« Air Bearing Platform

* X-Y Stage

* Gantry Systems

Torque Motor
(Direct Drive Motor)

Inspection / Testing equipment /
Machine tools / Robot

* Rotary Tables-TMS,TMY,TMN
* TMRW Series

* TMRI Series

Linear Actuator
Hospital bed / Automatic window /
Home care facility / Riveting /
Press-fitting / Surface checks / Bending
* Servo Actuator-LAA series
* LAM series
LAl series
* LAS series

. * LAN series
* LAC series

Single Axis Robot
Precision / Semiconductor /
Medical / FPD

* KK, SK

* KS, KA

* KU, KE, KC

Ballscrew

Precision Ground / Rolled
* Super S series

Super T series

Mini Roller

Ecological & Economical
lubrication Module E2
Rotating Nut (R1)
Energy-Saving & Thermal-
Controlling (C1)

Heavy Load Series (RD)
Ball Spline

INDUSTRIE 4.0 Best Partner

Linear Motor

Machine tool / Touch panel industry /

Semiconductor industry /

Laser manufacturing machine /

Glass cutting machine

* Ironcore linear motor-LMFA series,
LMSA series, LMSC series

* Ironless linear motor-LMC series,
LMT series

AC Servo Motor & Drive

Semiconductor / Packaging machine /
SMT / Food industry / LCD

* Drives-D1, D1-N, D2

* Motors-50W~2000W

Positioning
Measurement System

Cutting machines /

Traditional gantry milling machines /
Programmable drilling machines

* High Resolution

* Signal Translator

 High-precision Enclosed

* High Efficiency Counter

Multi Axis Robot

Pick-and-place / Assembly /

Array and packaging / Semiconductor /
Electro-Optical industry /
Automotive industry / Food industry
* Articulated Robot

« Delta Robot

* SCARA Robot

* Wafer Robot

* Electric Gripper

* Integrated Electric Gripper

* Rotary Joint

Medical Equipment
Hospital / Rehabilitation centers /
Nursing homes

* Robotic Gait Training System

* Hygiene System

* Robotic Endoscope Holder

Linear Guideway
Automation / Semiconductor / Medical
« Ball Type--HG, EG, WE, MG, CG

< Quiet Type--QH, QE, QW, QR

* Other--RG, E2, PG, SE, RC




AC Servo Motor & Drive/pzseries

With High-tech control technology,
HIWIN AC Servo motors achieve a great cost-performance
ratio for a complete motor drive solution.
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1. Features

Excellent performance

— | Excellently high speed response [ Vibration Suppression Feature
)

With the help of a semiconductor high-end
motion control algorithm and advanced common

gain concept, a high speed response is achieved, Speed Response > 1200Hz
satisfying all motion control needs.

The D2 drive can remove vibration frequency that occurs during movement.

It reduces vibrations caused by system’s structure and improves the machine’s
production efficiency.

Without vibration With vibration

g 4 High acceleration responses r suppression feature “ suppression feature
.( i
- Using advanced controller design tools, and "
space vector current control technology, high ) 002 4‘04 06 oos o1 od
level servo performance is achieved. |
AC servo motor speed can change from -3000 I
to +3000 rpms in as little as 0.006 seconds. — = 0.006 sec w@ Electronic gear ratio and Encoder Emulator
The drive can help users adjust pulse resolution for the host controller, and to work
with a variety of position encoders with different resolutions; it can also adjust analog
position encoder output resolution to the host controller and meet the pulse receiving
capability of different host controllers.
. . D2 Drive
<©> = Built-in accuracy improvement feature 1um
The D2 drive includes features to improve total positioning accuracy of the mechanical system. ;ﬁ‘a‘-

The table size can be up to 5000 points. It is implemented in all control modes to optimize
system behavior.

Electronic ;ﬁ‘\
Gear U !__!“/r!
Encoder ' |

Host
Controller

45 45
40 Accuracy : 51.7 40 Accuracy : 1.4 Encoder . er
Bi-Dir Rep. : 1.2 Bi-Dir Rep. : 0.8 Emulator input circuit

35

30

Error (um)
Error (um)

0 ' 500 1000 1500 2000 0 500 1000 1500 2000
Renishaw Analysis - Linear Target (mm) Renishaw Analysis - Linear Target (mm)

Without accuracy improvement feature With accuracy improvement feature
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Simple Operation Complete tool sets

Real-time scope, accuracy enhancement function, frequency analysis tools , gain scheduling tool,
E Simple setup analysis tool, I/0 setting functions, encoder output ratio adjustment function, Z phase signal width

Three Steps adjustment function, PDL , ZeroTune function and filter.

Auto phase center _
Adjustment

Selecti Initialization i " )
il fe memOmET S Accuracy enhancement function e —

e — - .
i F——.
PP e — e mpeaam &1 - Ly 2
T I e T T

e L - To improve on the positioning accuracy of motion systems, i

== acy the drive amplifier is featured with an error compensation = =
b Jaz e i n i function. By taking the measurements from a laser _'
B o || P ; interferometer, the positioning error table can be built inside : :

the drive, so that high positioning accuracy is achieved. | L R

1111

Frequency analysis tools

e _——— A powerful and easy to use tool for frequency analysis

. — is provided. You can use the frequency analysis tools to
e ————— o display the real response in the form of a graph. You can
easily set the best gain value for the system based on the
real response, even first time users can easily get started.

[E17 - HWIN Motors

Easy Operation

Parameters are categorized according to features. Only necessary parameters are shown.

No confusing parameter list. @ Advanced gain scheduling feature

After setting gains through frequency analysis tools, there
is only one value to adjust: the common gain. The drive
provides a gain scheduling function. You can adjust the gain
according to different phases of motion, such as moving
phase, settling phase, and in-position phase.

Variety of I / O functions

To support a number of different functions,
you are free to configure the I/0 pin

‘m L . functionality and adapt different hardware
Liui‘s:\: LCD Dlsplay interface needs. This satisfies diverse
No need to connect to a PC to complete all of the settings and operations. requirements for different motion controllers
LCD display provides instant status monitoring and displays error messages. Gain and with regards to their pin assignments and
test running can be quickly set by panel keys. hardware interfaces.

Test running

Parameter setting

Fine-tune

Analysis Tools

To solve a resonance problem, the drive offers a filter
design tool for improving the control performance, a Fast
Fourier Transform (FFT) and other mathematical operation -
tools. You can use the functions to calculate the resonant
frequency of the system easily, and to make the filter design
more accurate.
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PDL (Process Description Language)
Easy-use process description language is provided.

Complex motions can be designated via PDL, such as ;
extrusion process, point-to-point motion, fixed speed control, = “_‘__- o—ger =
homing process and so on. PDL gains the advantages of = ';‘j- -
flexibility and programmability. For quick learning, a number i

of sample programs are provided in the PDL manual.

ZeroTune function — =
Servo loop gains can be easily set without complex procedures - — o
via ZeroTune. e
Only by selecting the load level of the motor, will stable velocity e _'"

response be achieved. Even a beginner who has no knowledge
of servo control can easily drive a motor.

Filter
Drive supports two sets of bi-quad filters.

According to filter parameters, the bi-quad filters can be transformed into different filter
types, such as low-pass filter, notch filter, ..., etc. Through well-defined filters, stage
vibration can be easily suppressed, and control accuracy can be significantly increased.

20 15

Easy integration

x
\ 4

—
EtherCAT. ™

M O%FUS

A complete solution with positioning module, motor and drive

In addition to providing motor and drive, a variety of linear positioning modules are provided.

We provide customers with integrated services and a total solution.

High-speed network communications interface

The D2 is equipped with Industrial Ethernet communications (EtherCAT) interface, and also

supports CoE (CANopen over EtherCAT) servo drive protocol. For of multi-axis control, it
provides simple wiring, low cost, noise immunity, remote and distributed control needs.

Simple and robust commnunication interface

Equipped with Modbus communication, D-series drives support Modbus over serial lines
(Modbus RTU and Modbus ASCII). On the application of automation, the motor position and
velocity can be easily shown on the HMI via Modbus.

2. Safety Certification

2.1 RoHS compliant

HIWIN

AC Servo Motor & D2 Drive

Components and finished product all meet RoHS(Restriction of Hazardous Substances Regulation)

requirements which ensure the compliance to relevant laws of quality of goods.

RoHS regulations limit six hazardous substances are:
\ Lead (Pb), mercury (Hg), hexavalent chromium (Cré +),
R H S Polybrominated Biphenyls (PBBJ, the maximum allowable

content of Polybrominated diphenyl ethers (PBDE) is 0.1%
(1000ppm), Cadmium (Cd) is 0.01% (100ppm).

2.2 Comply with CE & UL regulations

EMC:EN61800-3

EN55011
EN61000-6-2 EN55011
CE Directives EMC Directives EN61000-6-4 EN61000-6-2
C € EN61000-2-4 EN41000-6-4
IEC60146-1-1
IEC61000-2-1
Low-Voltage EN60034-1
o LVDS:EN61800-5-1
Directives EN60034-5
UL Directi UL:E348161 UL1004-1
Irectives (D2T 100W/400W/1000W) UL1004-6
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3. Model Descriptions 3.2 Servo motor

. Code 1123|456 |78 9 (101112
3.1 Servo drive
Example FIR|L|S|4|0|2|0|6|0|6|A
Code 112 (2|3 |4 |56 |78 92 (10[11]12 — — —
Product
Example D 2 T _ 0 4 2 3 - S _ B 0 HIWIN AC servo motor series ........... =FR
Type
Product Low inertia, small capacity(50W~400W] ............... =LS
HIWIN servo drive D2........... =D2 Medium inertia, small capacity(50W/100W/
LOOW/TE0W) .t =MS
Type Medium inertia, medium capacity(1000W/2000W)= MM
17bit encoder only.......ccccererriieeennnnnnn. =T
13bit encoder only......ccccccumrerrereeennnnnn. = Blank Output Power
L5 01N =05
Rated output 1001 =10
100W ......................................................................... = 01 200W .............................................................................. = 20
A = 04 ADOWILOW INertia) uvvveesnsvesssssssessssssnsssssssssssssssssnne =40
T000W ..o sseeeesesssemeee oo seeeee =10 A00WIMedium INertial......oueeessevesssssnsvssssssnsssssnne =4B
2000W ....................................................................... = 20 750W .............................................................................. = 75
TOOOW ..t e e s e e e e e e e e e e e e e e eeens =1K
Voltage range ZOOOW ............................................................................ = 2K
1/3 phase 110/220VAC (For A,B,C frame) .....cccccceevceeeieervenreenns =23 Drive inbut voltage
3 phase 220VAC (Only for D frame) .....cccceeceeeeeeeesceserceesenseeenen =32 P g
22 0 =2
Interface
1Y = o o £ oo S = Holding brake options
EtRErCATICOE] wovvvvvvevvssssssessssssssssssssssssesssessssssssssssssssssssssssssssssssssssssssssssnes =E Without hOLdiNg Drake ...oooooooososssssssssssssssssssssssssssssssssssssns =0
EtherCAT[mega'ullnk] ............................................................................... = F Wlth hold|ng brake ...................................................................................... = B
Standard with extension [/0 Modules........cceeeeveeeeceeecseeeeeeee e =K
1 T To | o TU 1= PP PRPPPRPRRRRN = Encoder type
13Dt iNCremMENtal ENCOAEI" ... o.eeeeeeeeeeeeeeeteeeeeeeeeeee et eseeeeeeeeeeeeeeeeeseeeaeeeasanasseenes =5
Frame size 4 oY= 1o X0 HU L (<IN o Lod Yo 1= oS =
A frame(suggestion: 100W rated OULPUL) .........rveeereeeeereeeeesseeeeeeseseeessesesessseessssesees - HIWIN 17 incremental @ncoder.... ..o e =6
B frame(suggestion: 400W rated output).......cceceeciereececciee e =B ]
C frame(suggestion: 1000W rated oUtpUL) .....ccceecerreeeriercee e = Frame size
D frame(suggestion: 2000W rated output] .......ccceeeveriieerierscee e e =D A0MMIMS SOW/TOOW] ...ttt s et e e b s eae e s sabe e s sae e s ssa e s snsessnaeesansessensennan =04
A2MMILS SOW/TOOW] ... .o ceee et e eeeeeeeeeeeeteesesse e e sseeaesseesesseesanseesesseesesseesennnensn = A4
Encoder type 60 MMI200W/ADOW) ...t eeeee et e e e e e e e e e e s e s ess e s s sseesassessenseesssseesennnensnns =06
13b|t leSS'Wire incremental encoder ....................................................................................... = 0 80 mm[750W] ................................................................................................................... = 08
17b|t Serlal |ncermental enCOder[H|W|N17] ........................................................................... = 130 mm[1000W/2000W] ................................................................................................... = 13
Dual Loop [Full closed loop) and 17bit serial absolute encoder.........ccoeeeeeeeeeeceecerceesieeeeene =5
Motor shaft
Model Interface Standard EtherCAT[CoE] EtherCAT[mega_ulink] Standard with extension |/0 modules | Modbus Round Shaft / WithOUt Oil. Seal ....................................................................................................... = A
D2(frame AC) o o o X o ROUND Shaft / With 01l SEAL ...t eee et e ee e et eeeeeeeee s eeeeeeeeeesssesasesseaneneeeeesresneesanenaens =
D2T(frame A-C) 0 0 0 A X With key and center tap / Without 0il S€al.......ccceveieiiiiiiieccir e =C
D2T(frame D ) 0 0 0 A A With key and center tap / With 0il SEaL..........ococeeieeereereeect ettt ss s senans =D

0: Available X:Unavailable A:Please contact with Sales Representative.

(1) 13bit only supports FRLS05/10/20/40,FRMS75,FRMM1K

@Single and three phase AC voltage drive only support rated output which is lower or equal to 1000W.
(2) FRLS 05/10 For the motor with oil seal,please contact Sales Representative
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3.3 Motor cable 3.4 Encoder cable
Code 1 2 (3|4 |56 |7 |8]|92]10(11]12 Code 1123|456 |78 9 (101112
Example HIV| P|S|0|4|A|A|O0|5|M|B Example H{V|E|1]|7 Il |A{B|0 |5 M|B
Type Type
HIWIN motor cable.......cccccevevnenneeee. = HVP HIWIN encoder cable....................... = HVE
Capacity Encoder Type
Small capacity (50W~750W].......cccoeeeecerccierceneneen. = 13bit incremental encoder ......ccocevvcercerrceerceecceeeeeens =13l
Medium capacity (1000W/2000W] ..........ccccererennen. = HIWIN 17 incremental encoder.....ccccccvvveeeccnenennnneennn, =171
17bit absolute encoder........ccoceeiiiiiiiiiciiieeeeee e =17A
Number of pin
Motor cable without holding brake ........cccccvvenrieeniennceennee. =04 Encoder connector
Motor cable with holding brake .........coeeeecvimineeeiiiiee, =06 AMP connector (50W~750W).....ccccccerriererneerceeseeseeseessesseesessaesnens =
Straight waterproof connector (1000W/2000W] ........cccevereereereenns =B
Motor side connector L-type waterproof connector (1000W/2000W]) ..........ccecereerrceernennen. =
AMP connector (50W=~750W).......c.cocieriieeeecieeecee e e e e enee e =
Straight waterproof connector (1000W/2000W] .........cccooerereeruennens =B Drive side connector
L-type waterproof connector (1000W/2000W).......ccceecrreeercerrcneenne = LY 23T 1T =Tt (] o =B
Drive side connector Cable length
Open cable ends [SOW~T000W] ......cccocceiieieeeeeeecee e eee s ee e =A BM et aeaeae e e e e e e e e e e e e e et e ee—ea——————aa = 03M
R-type terminals (2000W) ......c.coeueeeieeee e e e e e =B ) =05M
/. PP =07M
Cable length 10 PP = 10M
0 = 03M
L5 P = 05M Cable type
/PSSP =07M HighLly flEXiBLE o s s s e e e e e e e e e e e e e e e e r e e e s an e e n e e e e s =B
10 =10M
Cable type

Highly fleXible ... =B
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4. Interface Directions
4.1 Frame A-C 4.2 Frame D

AC AC
I 111 .
[0 NIAIN ® | CD Display
DQD — Circuit Breaker(MCCB) DD — Circuit Breaker(MCCB) Two lines Dot Matrix Indicates
oo aailine messages and parameters
111 111
ER Bad LED Status
- i [ — Noise Filter Ready/Error quick guide
(l:)l;)t:fnil)l: iiter (optional) = Charge lamp B (COE type is STAT)
= - —2 .
( 1 SU RDY . = Connection to PC
( = LCD Display g !
— Magnetic Contactor Two lines Dot Matrix Indicates —— Magnetic Contactor Lighteni
= messages and parameters Ightening
L1 (MC) L (MC) For Drive
FREE
= | ED Status
Ready/Error quick guide
\ 1 (CoE type is STAT) \ Please download from
L ] www.hiwinmikro.tw
= Connection to PC b .
- b | = Connection to
T 1 Lightening X Modbus RS485
: For Drive L or host controller
- ; FREE . . .
Regenera“ve Res|stor ] Regenerat|ve Resistor = Connection to
(optional) 1 (Uit 0 or externalo)Notet | Safety by-pass plug
= = = i | Please download from = _J'— )
: — ] www. hiwinmikro.tw :o O; — = Connection to
\ A 3 DC reactor inputs ho;t controller
\ A ] 50 pin SCSI connector
i = (Standard accessory)
— @ = Connection to
= host controller
50 pin SCSI connector
Common mode filter @ (Standard accessory)
(optional) -
( ' A
______ \
I - - S =
T A: I{ Aj BEN(BA
DC 24V for brake | : Common mode filter
(applied by Customer) | (optional) =
| e — o
: | D2
| PFNO1C .
I ! Connection to Encoder
| ! = L Encoder cable (optional)
| ¢ 0
| A9
| : 1 ltrrr; s
[ g ' ote1:refer to user gide
| ! (1) Please refer to user guide
. Servo motor
= Connection to Encoder (Brake option)

5& Encoder cable (optional)
|‘.'l EL'J’"‘

Servo motor

(Brake option) = = = = Use this cable when

a motor with brake
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9. Part numbers and options

Name ‘ Motor cable Encoder cable ‘ Other accessories
50W without brake HVPSO4AA HVE13IAB
| HVE17IAB
750W with brake HvPS06AA | HVET7AAB
Straight type | HVYPM0O4BA .
without Control signal cable:
brake HVE13IBB(Straight type) | LMACK02D
L-type HVPMO4CA | HVE17IBB(Straight type] |
. HVE17ABB(Straight type) | Single phase EMC Pack:
HVE13ICBIL-type) D2-EMC1 or D2-EMC3
Straight type | HYPMO6BA | HVE17ICBI(L-type)
with HVE17ACBI(L-type) 3 phase EMC Pack:
brake D2-EMC2
L-type HVPMO6CA
Common mode filter
MF-CM-S
Straight type | HYPM04BB
without DC reactor
brake
. B86732G15L712
L-type HVPMO4CB | HVE17IBB(Straight type)
HVE17ABBI(Straight type)
2000W HVE17ICB(L-type)
Straight type | HVYPMO6BB | HVE17ACB(L-type)
with
brake
L-type HVPMO06CB

a Straight type : straight waterproof connector

L-type : waterproof connector

D2 Drive

AC Servo Motor

AC Servo Motor & D2 Drive

Singel Axis Robot

15
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5.1 ACH0W~AC750W — 13bit incremental encoder

Drive Optional parts
Motor cable(Note 2) Encoder cable D2 drive accessories
Power capacity Sin
. gle Three
Motor Series | Power supply LIS Frame (Rated load) : : ~ 13bit phase phase External
(Standard interface) without brake with brake incremental . Regenerative
(Note 2] Signal Cable | EMC Pack | EMC Pack Resistor
(Note 3] | (Note 3)
FRLS05205A4A
50
FRLS052B5A4A
Approx.
D2-0123-S-A0 Frame A N/A
FRLS10205A4 A 0.4kVA
100
FRLS102B5A4 A
Low_ FRLS D2-EMC1
Inertia single phase/ FRLS2020506 A
three phase 200 HVPSO4AALILI[IB | HVPS06AALII[IB | HVE13IABLI[J[JB | LMACKO02D D2-EMC2
220V FRLS202B506 A ADDrox
D2-0423-S-B0 Frame B OV RG1
FRLS4020506 A :
400
FRLS402B506 A
) FRMS7520508 A
Middle | rpums 750 D2-1023-S-CO Frame C Approx. D2-EMC3 RG2
inertia FRMS752B508 A 1.8kVA
@A : Shaft End & Oil Seal Specification (Please refer to P.9)
@EMC pack model (please refer to P.38)
@Selection of cable / 50W~750W
® Motor cable / without brake ® Motor cable and brake cable / with brake ® Encoder cable /13bit incremental
Cable length Cable length Cable length
M, =03M K] =03M M =03M
L] =05M ] =05M L] =05M
A =07M A =07M A =07M
T0M..eeeeee, =10M 101 =10M T0M.. e, =10M
Cable type Cable type Cable type
Highly flexible ......ccccoecveeerennnen. =B Highly flexible .....ccccooeveeeniicnennn. =B Highly flexible ......cccooevvieeeiinnneen. =B

ﬂ For more information about cables, please refer to P.52-P.58
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5.2 AC1000W — 13bit incremental encoder

Drive
Outout S Power capacity
. utpu art No.
Motor Series | Power supply [V\IIJ] (Standard interface) Frame (Rated load)
. single phase/ FRMM1K20513A
M'd‘i!e FRMM | three phase | 1000 D2-1023-5-C0 Frame C ﬁpgpl:\‘/’:'
inertia 220V FRMM1K2B513A :

Optional parts

Motor cable(Note 2) Encoder cable D2 drive accessories

Single Three

13bit phase phase External
without brake with brake |n<;'|:leor?ee2]tal Signal Cable | EMC Pack | EMC Pack Regggiesrtztrlve
(Note 3) (Note 3)
HVPMO4[JALICICIB [ HVPMOs[JALIJLIB [ HVE13ILIBLILILIB| LMACKO02D D2-EMC3 D2-EMC2 RG2

@A : Shaft End & Qil Seal Specification (Please refer to P.9)

@ EMC pack model (please refer to P.38)

@ setection of cable / 1000w

® Motor cable / without brake |

HVPMO4CIACIOIO B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Cable length

BMa e =03M

EM e =05M

TMo e =07M
TOM.cie e =10M

Cable type

Highly flexible .......cccoueevivienieceeeenne =B

For more information about cables, please refer
to P.52-P.58

Motor cable and brake cable / with brake

HVPMOSIACICIC] B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Cable length

BMo e =03M

M e =05M

TMo e =07M

TOM.ci e, =10M

Cable type

Highly flexible .....ccccoeeviieerieciiiennees =B

@ Medium capacity motor brake power cables
are packaged.

Item number HVYPMO06:

Contains one motor cable and brake cable
labeled with HYPM04 and HVPMO02.

® Encoder cable / 13bit incremental

HVE1310BOO0O B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Cable length

BMa e =03M

EM e =05M

TMo e =07M

TOM.ci e =10M

Cable type

Highly flexible .......cccoueeviivieniecceeeenne =B
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5.3 ACH0W~AC750W — 17bit incremental encoder

Motor Series | Power supply

Drive

Power capacity

Part No. (Rated load)
(Standard interface) Frame

FRLS05206A4A
50
FRLS052B6A4A
D2T-0123-5-A4 Frame A %pfxz'
FRLS10206A4A :
100
FRLS102B6A4A
| LO‘;V_ FRLS
nertia FRLS2020606A
200
FRLS202B606A
D2T-0423-5-B4 Frame B AOP;’;\‘;:
FRLS4020606A :
_ 400
single phase/ FRLS402B606A
three phase
220V FRMS0520604A
50
FRMS052B604A
D2T-0123-5-A4 Frame A AOPAPK/’X
FRMS1020604A :
100
, FRMS102B604A
nertis | FRMS
FRMS4B20606A
400 D2T-0423-5-B4 Frame B ’399‘1232'
FRMS4B2B606A :
FRMS7520608A
750 D27-1023-5-C4 Frame C /?pspé%'
FRMS752B608A :

Optional parts

Motor cable(Note 2) Encoder cable

17bit
incremental
(Note 2)

without brake with brake

HVPS04AALICICIB | HVPSO06AALILILIB | HVE17IABLILI[IB | LMACK02D

D2 drive accessories

Single

phase

(Note 3)

D2-EMC1

D2-EMC3

Three
phase

Signal Cable | EMC Pack | EMC Pack

(Note 3)

D2-EMC2

HIWIN

AC Servo Motor & D2 Drive

External
Regenerative
Resistor

N/A

RG1

RG2

@A : Shaft End & 0il Seal Specification (Please refer to P.9)

@EMC pack model (please refer to P.38)

@ Selection of cable / 50W~750W

® Motor cable / without brake

HVPS04AA OO B

Cable length

SM e =03M

BM. e =05M

TM. e =07M

TOM e =10M

Cable type

Highly flexible .....cccccceviiiiiiicnne =B

® Motor cable and brake cable / with brake

HVPS06AA OO B

Cable length

M. =03M

BM. =05M

TM. e =07M

TOM e =10M

Cable type

Highly flexible .....ccoooeeeeiieeeeee. =B

a For more information about cables, please refer to P.52-P.58

® Encoder cable / 17bit incremental

HVE171AB OO B

Cable length

BM. e =03M

L] R =05M

TM. e =07M

TOM e =10M

Cable type

Highly flexible .....ccooveeeeieeeeee. =B
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5.4 AC1000W/AC2000W — 17bit incremental encoder

Drive Optional parts
Motor cable(Note 2) Encoder cable D2 drive accessories
Power capacity Si
. ingle Three
Motor Series | Power supply Part_No. Frame (Rated load) 17bit phagse phase External
(Standard interface) without brake with brake incremental Signal Cable | EMC Pack | EMC Pack Regenerative
Note 2) (Note3) | (Note3) | Resistor
single phase/ FRMM1K20613A ADDrox
three phase 1000 D2T-1023-S-C4 Frame C 1p§kVA. HVPMO4[JALICICIB | HYPMOGLJALILILIB
Middle 220V FRMM1K2B613A :
inertia FRMM HVE17ILIBLILICIB D2-EMC2 RG2
FRMM2K20613 A
threephase | 2000 D2T-2032-5-D4 Frame D Apbrox. HVPMO4IBLICICIB | HYPMO6[1BLICICIB
FRMM2K2B613A :

@A : Shaft End & Oil Seal Specification (Please refer to P.9)

@EMC pack model (please refer to P.38)

@ setection of cable / 1000w, 2000W

® Motor cable / without brake ® Motor cable and brake cable / with brake ® Encoder cable / 17bit incremental

HVPMO04O A OO0 B

HVPMO06 A OOO B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Drive side connector

Open cable ends ......... =A
R-type terminals......... =B

Cable length

BMa =03M
BM o =05M
TMo e =07M
TOM.c e =10M
Cable type

Highly flexible .......cccoviiiiiiiiiinns =

For more information about cables, please refer
to P.52-P.58

Motor side connector

Straight Type....... B
L-Shaped Type ....=C

Drive side connector

Open cable ends ......... =A
R-type terminals.......... =B

Cable length

BMo =03M

BM i =05M

TM e =07M

TOM e =10M

Cable type

Highly flexible ......cccoeeviiriiiiiieeeeieceenn, =B

@ Medium capacity motor brake power cables
are packaged.

Item number HVYPMQ06:

Contains one motor cable and brake cable
labeled with HYPM04 and HVPMO2.

HVE1710B0OO B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Cable length

BMa =03M

BMa e =05M

TMo e =07M

TOM e =10M

Cable type

Highly flexible .......cccooeevieeriieiereenieee =B



2% HIWIN

MD99TE06-1704

5.5 ACH0W-~AC750W — 17bit absolute encoder

Drive
outout Part N Power capacity
. utpu ar 0.
Motor Series | Power supply [V\IID] (Standard interface) Frame (Rated load)
FRLS05204A4A
50
FRLS052B4A4A
D2T-0123-5-A5 Frame A AOPAPPE\‘}Z'
FRLS10204A4A :
100
FRLS102B4A4A
| LO‘;V. FRLS
nertia FRLS2020406A
200
FRLS202B406A
D2T-0423-5-B5 Frame B Aopgr\’/’;\'
FRLS4020406A .
_ 400
single phase/ FRLS402B406A
three phase
220V FRMS0520404A
50
FRMS052B404A
D2T-0123-5-A5 Frame A AOPAPPE\"/"A'
FRMS1020404A :
100
- FRMS102B404A
nertia | FRMS
FRMS4B20406A
400 D2T-0423-S-B5 Frame B %pgpkzsz-
FRMS4B2B406A :
FRMS7520408A
750 D2T-1023-S-C5 Frame C ’?pgp&%
FRMS752B408A -

Optional parts

Motor cable(Note 2) Encoder cable

17bit
with brake absolute
(Note 2)

without brake

HVPS04AALICICIB | HVPS06AALILILIB |HVET17AABLI[I[IB| LMACK02D

D2 drive accessories

Single
phase

(Note 3)

D2-EMC1

D2-EMC3

Three
phase

Signal Cable | EMC Pack | EMC Pack

(Note 3)

D2-EMC2

HIWIN

AC Servo Motor & D2 Drive

External
Regenerative
Resistor

N/A

RG1

RG2

@A : Shaft End & Qil Seal Specification (Please refer to P.9)

@ EMC pack model (please refer to P.38)

@Selection of cable / 50W~750W

® Motor cable / without brake

HVPS04AA OO B

Cable length

BMa e =03M
Mo, =05M

TM. e =07M

TOM e, =10M

Cable type

Highly flexible ......ccccoeeeveeenirnneen. =B

ﬂ For more information about cables, please refer to P.52-P.58

® Motor cable and brake cable / with brake

HVPS06AA OO B

Cable length

Mo =03M

BM e =05M

TM e =07M
TOM.e e =10M

Cable type

Highly flexible .....cccooeveienrieenn. =B

® Encoder cable / 17bit absolute

HVE17AAB OO0 B

Cable length

BMo e =03M
Mo =05M

TM. e =07M

TOM e, =10M

Cable type

Highly flexible ......cccooeeiiereniinnen. =B
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5.6 AC1000W/AC2000W — 17bit absolute encoder

Drive Optional parts
Motor cable(Note 2) Encoder cable D2 drive accessories
Power capacity Single Three
Motor Series | Power supply UL Part_No. Frame (Rated load) Jta phagse phase External
(W) (Standard interface) without brake with brake absolute Signal Cable | EMC Pack | EMC Pack Regenerative
e (Note3) | (Note3) | Resistor

single phase/ FRMM1K20413A ADDrox

three phase 1000 D2T-1023-S-C5 Frame C 1pf§)kVA. HVPMO4[JALICICIB [ HVPMOs[JALICICIB
Middle | oy 220V FRMMTK2B4134 ' HVE17ALIBLICICB D2-EMC2 RG2
inertia FRMM2K20413 A -

threzezgcase 2000 D2T-2032-5-D5 Frame D épgg\%' HVPMO4[ B I I 1B | HVPMO6[ 1BLI I B

FRMM2K2B413 A )

@A : Shaft End & 0il Seal Specification (Please refer to P.9)

@EMC pack model (please refer to P.38)

@ setection of cable / 1000w, 2000W

® Motor cable / without brake ® Motor cable and brake cable / with brake ® Encoder cable / 17bit absolute

HVPMO040 A OOO B

HVPMO6O A OO B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Drive side connector

Open cable ends ......... =A
R-type terminals.......... =B

Cable length

BMa e =03M

BMo =05M

TM e =07M

TOM e =10M

Cable type

Highly flexible ......ccccooeoiieeiieee e, =B

For more information about cables, please refer
to P.52-P.58

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Drive side connector

Open cable ends ......... =A
R-type terminals ......... =B

Cable length

BMo =03M

BM . =05M

TM e =07M

TOM e =10M

Cable type

Highly flexible ......cccooeiiiiiieeieeeeeeee, =B

@ Medium capacity motor brake power cables
are packaged.

Item number HVYPMQ6:

Contains one motor cable and brake cable
labeled with HYPMO04 and HVPMO0?2.

HVE17ACBOOO B

Motor side connector

Straight Type....... =B
L-Shaped Type ....=C

Cable length

M, =03M

BM e =05M

TM e =07M

TOM. e =10M

Cable type

Highly flexible ......ccccooeviieeriiiieeeeeee =B
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6. Servo Drive

6.1 Servo drive with standard interface

Specifications
Frame
Main A~C
power
Input power 220V Fr%me
Control  Frame
power A~D
Temperature
Environment Humidity
Altitude
Vibration

Control method

Encoder feedback

Input
Control signal
Output
; Input
170l el Analog signal
connector Output
Input
Pulse signal
Output
el Control signal Output
connector
Communication function USB

Front panel

Frame
A-C
Regenerative function
Frame
D
Control mode
Frame
A-C
Dynamic brake
Frame
D

Single/three-phase, 200 to 240V 50/60Hz

Three-phase,200-240 Vac 50/60Hz

Single phase, 200 to 240V 50/60Hz

Operation Temperature: 0°C~45°C
(If temperature is higher than 45°C, ventilation is needed)
Storage Temperature: -20°C~65C

0 to 90%RH (no frost)

Under 1000 Meters

1G (10 to 500Hz)

IGBT PWM space vector control

13bit incremental
17bit incremental
Dual loop (Full closed loop) and 17bit absolute

General purpose 9 inputs (D2T:10)

General purpose 4 outputs (D2T:5)

1 input (12bit A/D)

2 outputs (Analog monitor-under construction)

2 inputs (Low speed channel, High speed channel)

4 outputs (Line drive: 3output, open collector: 1 output)

Direct brake connection. (no need of extra relay for brake]
Also programmable for general purpose output

Connection with PC, 115200bps

Dot matrix 2*8 characters LCD with 4 buttons
LED(green, red)

Need external connection, no internal regenerative resistor

Built in or external regenerative resistor (option), 13Q%=5%, continue

power 120W, Peak power 600W

Switching among the following modes is possible
(1)Position control (2)Velocity control (3)Torque control
(4)Position/Velocity control (5)Position/Torque control
(6]Velocity/Torque control

N/A

Built in line resistance: 2.6 Q %+ 5%, continuous power: 120 W,

peak power: 600 W

Functions

Control input

Control output

3 Max. command
—
E pulse frequency
: Input pulse signal
o format
o T:lif Electronic gear
a [P (Division/
Multiplication of
command pulse)
Smoothing filter
Vibration suppression
filter(VSF)
Control input
E
§ Control output
>
5 PWM  Velocity command
% input input
= Analog Velocity command
Input input
Zero speed clamp
Control input
E
= Control output
o
§ PWM Torque command
& input input
= Analog Torque command
Input input
Speed limit function
ZeroTune
Emulated encoder feedback
output
Protective function
c
(=]
£
&
(&} Error log

Error Mapping

Others

AC Servo Motor & D2 Drive

(1)Axis enable; (2]Left and right limit switch; (3JHome OK, start err. map;

(4)Reset amplifier; (5)Near home sensor; (6)Clear error; (7)Switch to secondary CG and vpg;
(8)Inhibit pulse command; (9)Switch HI/LO pulse input; (10)Abort motion; (11)Switch to
secondary mode; (12)Start homing; (13)Electronic gear select (DIV1/DIV2)

(1)Brake; (2)Servo ready; (3)Axis disable; (4)In-position; (5)Moving; (6)Homed;
(7)JEmulated index; (8)Zero speed detected; (9)Errors

Dedicated interface for Photo-coupler(single end input): 500kpps
Dedicated interface for line drive(differential input): 4Mpps(16M cnt/s with AqB)

(1)Pulse and Direction (2)Pulse Up/Pulse Down (3)Quadrature(AgB)

Gear ratio : pulses/counts
pulses: 1~2, 147, 483, 647
counts : 1~2, 147, 483, 647

Smooth factor : 1~500 (0: no smoothing filter)
VSF can remove the vibration frequency that occurs during movement. It can reduce the
vibration caused by the system’s structure and improve the machine’s productivity.

(1)Axis enable; (2)Left and right limit switch; (3)Home OK, start err. map;
(4)Reset amplifier; (5)Near home sensor; (6)Clear error; (7)Invert V command;
(8)Switch to secondary CG and vpg; (9)Zero speed clamp; (10)Abort motion;
(11)Switch to secondary mode

(1)Brake; (2)Servo ready; (3)Axis disable; (4)In-position; (5)Moving; (6)Homed;
(7)JEmulated index; (8)Zero speed detected; (9)Errors

Speed command input can be provided by means of duty cycle of PWM input. Parameter are
used for scale setting and command polarity.

Speed instruction can be set with analog voltage method, parameters can set ratio and
direction +/-10V

Zero speed clamp input is possible.

(1)Axis enable; (2]Left and right limit switch; (3JHome OK, start err. map;
(4)Reset amplifier; (5)Near home sensor; (6)Clear error; (7)Invert V command;
(8)Switch to secondary CG and vpg; (9)Switch to secondary mode

(1)Brake; (2)Servo ready; (3)Axis disable; (4)In-position; (5]Moving; (6JHomed;
(7)JEmulated index; (8)Zero speed detected; (9)Errors

Torque command input can be provided by means of duty cycle of PWM input. Parameter are
used for scale setting and command polarity.

Torque command input can be provided by means of analog voltage.
Parameter are used for scale setting and command polarity.

Speed limit value with parameter is possible

ZeroTune can find the porper gains by clicking one button on LCD when the motor is disable.
Set up of any value is possible (frequency up to 18M cnt/s, only frame D drive up to 9M cnt/s)

(1)Motor short detection; (2)Over voltage; (3)Position error too big;

(4)Encoder error; (5)Soft thermal threshold reached; (6)Motor maybe disconnect;
(7)JAmplifier over temperature; (8]Under voltage; (9)5V for encoder card fail;
(10)Phase init. error; (11)Serial encoder communication error; (12)Hall sensor error;
(13)Current control error; (14)Hybrid deviation too big; (15)HFLT inconsistent error;
(16)Incompatible motor model for drive; (17)DC bus voltage abnormal;

(18)EtherCAT interface disconnected

Errors and warnings are saved in non-volatile memory

Method: Established compensation table to compensate encoder error by linear interpolation
Samples: Maximum 5,000 point

Storage: Flash ROM, Disc file

Unit: count

Activation: Activated internally by home complete, or activated externally by input signal

Friction compensation, Backlash compensation
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6.2 Wiring diagram

= Single-phase = Three-phase

Recommended models: FN2090-6-06 filter Recommended models: FN3025L-20-71 filter

Maximum continuous operating voltage 250VAC, 50/60Hz Maximum continuous operating voltage 3x520/300 VAC
Operating Frequency DC to 400Hz Operating Frequency DC to 400Hz
Rated Current 6A@40°C Rated Current 20A@50°C
Surge pulse protection 2kV, IEC 61000-4-5
ON Emergency
ON Emergency OFF Stop
OFF Stop &
[:KM D2 Series Dri
. . eries brive
D2 Series Drive
NFB Fil CN]. ﬂJFi Filter KM CNl
g ilter KM o o P 5o L1
Single-phase °.L0 So L1 Three-phase — s
100-240VAC o o 5o L2 100-240VAC ©, 0 o S L2
50/60Hz L3 z 5% S~ L3
Earth @ Earth é @

D2-WNTO3A

D2-WNT02A
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6.3 Control circuit

= Wiring Example of Position Control Mode

7| COM+
— ——133| 11
— ——130| 12
— ——129| 13
— —— 27| 14
— — 128| 15
L 126] 16
I — 7
— — 131] 18
— 19 19
35| o1+
34| 01-
37| o2+
36| O2-
o 39 O3+
38| 03-
11| o4+
10| 04-
13| sG

- ] 44| CWH+

45| CWH-

/ 46 | CCWH+

47| CCWH-
25| sG

I 50 F(“; ‘

R

-A-phase output
-phase output

Z-phase output

=

Z-phase output

(open collector)

[ : Twisted pair

(1) When the host is NPN using 12,24V power
with external resistors

3~

Tz o] T
T Tz b s M

(2) When the host is NPN using 24V power
without external resistors

2kL K1 s
SR
2k 2k 2 ~

ST
___________ i g

&,

(3) When the host is PNP using 12,24V power
with external resistors

2kL 3~ R
= 1)
2K 5 ~ 1R vacT

ST

(4) When the host is PNP using 24V power

2k 2K 11 .~.-
o 1)

2k 2k 2 ~

I

without external resistors

[Vdc[Speciicatons or R |
12 1k ohm 1/2W
24 |2k ohm 1/2W

= Wiring Example of Velocity/Torque Control Mode

A-phase output

B-phase output

A
) IA
2 B
s /B
g z
1z
SG

cz |19

Z-phase output
Z-phase output

(open collector)

7 | COM+
o 3 R 47k
-] A a7k
— ——30| 12 et
R " a7k
29| 13 [T} Ak
L 14 [o |
" e
815 =
— 126 16 ,_\\,,\47'(
— —— 132 17 ‘°”/_\4.7k
[ 31 18 W\‘ ’p’ 4.7
———9] 19 0¥
ro7i3s] o1+ =
34| o1 o
T
36| 02 o
L 3]— 39| O3+
38| O3 L]
ng]_ 11| o4+ =y
10| 04
13| sG
25| sG
50| FG

[ =
gfgﬂqa

I

||&

|

|

|

Co T T T A

7| com+ |
4.7k |

8| 1o | |
|

|

40| o5+ L= !
12| 05 Lol !
L one F-——- _|

‘ ADCO+
ﬁ—*l* ADCO-

g Voltage lutput (+/-10V)

[ : Twisted pair

HIWIN

AC Servo Motor & D2 Drive

33




HIWIN HIWIN
34 MpsgTE06-1704

AC Servo Motor & D2 Drive 35

6.4 Dimensions of drive

Frame A (D2x-01xx-S(T)-Ax) | s Frame C (D2x-10xx-S(T)-Cx)

g

UUUUUUUUUUUUU

169

00000000000 | wnee
N RS |
Frame B (D2x-04xx-S(T)-Bx) | s ] Frame D (D2x-20xx-S(T)-Dx) . |
i i
OnO0000gy | | a0 | onrn
® © |
Uoogy uuunﬂﬂﬂﬂ 000 OGRRR §~
w - 285 _sossasa -1 =
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Frame A (D2x-01xx-E(Note)-Ax) Frame C (D2x-10xx-E(Note)-Cx)
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| c—1
)
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—>D
—D
D
o
e
[ —1
—
——>
—
—
—

\ Unit:mm
i

U880y,

R ﬁ*‘ﬁ

0

: []ﬁg Unit:mm

[ c—
[m— ]
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@C)
[ em—
[ em—
[ em—
[ em—)
o
[ e
[ e—
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il 1§

-
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| (il [ 000007 0] o

159.5

[
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°l s +0.2
458) iz-mz @Interface E/F/K/U are plug-in module

Unit:mm
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6.5 Drive peripheral kits

= Connector Kit

Part Name | Model | Description

Main power, motor power, regenerative resistor

CN1 | and control power connector / 12pins, pitchSmm
(051500400249)

Frame A-C | D2-ck3 | CN2 | Brake connector: 4pins, pitch 3.5mm (051500400285)

CNé6 | Control signal connector: 50 pins welded type(051500100127)

CN1 | Connector fixture tool (051800400035)

CN2 | Connector fixture tool (051800400066)
Connectors of AC power, drive control power,

CN1 | regenerative resistor, and DC reactor. 11 pins,
TE 1-2229794-1-PT1.

CN2 | Motor power connector. 3 pins, TE 3-22297894-1.

Frame D CN4 | Connector kit for serial communication. TE 2040008-1.
(with Modbus | D2-CKé4
e CN5 | Safety function connector. TE 1971153-1.

CNG Control signal connector. 50 pins, welded type,
EUMAX XDR-10350AS.

CNT Connector fixture tools: TE 1981045-1

CN2 ' '
Connectors of AC power, drive control power,

CN1 | regenerative resistor, and DC reactor. 11 pins,
TE 1-2229794-1-PT1.

CN2 | Motor power connector. 3 pins,TE 3-22297894-1.

Frame D D2-CK5 | CN5 | Safety function connector. TE 1971153-1.

CNb Control signal connector. 50 pins welded type,
EUMAX XDR-10350AS.

CN1 .

CN? Connector fixture tools: TE 1981045-1.

= EMC Accessory Kit

HIWIN

AC Servo Motor & D2 Drive

Part Name Description Quantity
Single phase filter FN2090-6-06 for 50W to 400W 1
D2-EMC1 (Rated current:6A, leakage current: 0.67mA)
D2EMC (051800200074)
accessory EMI core KCF'130'B 2
kit for single Single phase filter FN2090-10-06 for 750W and 1000W :
phase D2-EMC3 ( Rated current:10A, leakage current: 0.67mA)
(051800200077)
EMI magnet rings KCF-130-B 2
Three phase filter FN3025HL-20-71 1
D2-EMC2 ( Rated current:20A, leakage current:0.4mA)
D2EMC (051800200075)
accessory EMI magnet r'ings KCF‘130‘B 2
kit for three Three phase filter B84743C0035R 166 :
phase D2-EMC4 ( Rated current:35A, leakage current: <0.5mA]
(051800200078)
EMI magnet rings KCF-130-B 2

EMI magnetic rings are applied on main power cables, motor power cables, encoder wires or pulse
control wires respectively.

ﬂ 1.The leakage current of some models’ noise filters is large. Therefore the leakage current will increase
due to the ground conditions. When applying leak detectors and leakage circuit breakers, please
consider on the basis of ground conditions and noise filters issues how to select. Please contact noise

filter manufacturers for details.

2.The filter can be connected to more than one drive if the total maximum load current does not exceed
the rated current.
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7. Servo Motor

7.1 Motor specifications and application environment

= Regenerative Resistor Rated speed

(No-load

Rated
output | Voltage
(W)

Encoder Environment

maximum speed) level Application

Part Name | Model | Description
68Q
Rated power 100W
+ + + +
RG1 Peak power 500W 1652 | 150x2 | 4005 | 40 £ 0.5 500
Regenerative (050100700001)
resistor 120Q
rop | atedpower300W oo o | oo0+2 | 60+ 05| 30+05| 500

Peak power 1500W
(050100700009)

5.3

(Unit:mm)

D2-DNNO4A

® Common Mode Filter

Description Quantity

Part Name |

Common mode inductance: 1100 4 H (nominal) for
50W to 2000W 1
(Voltage maximum: 373Vdc, Rated current: 11Arms])

MF-CM-S
(FFOOOMF11002)

Common
mode filter

Low Inertia

=u DC Reactor

Description Quantity

1-phase DC reactor for 2000W
Rated Voltage : 440Vdc

Rated current : 14.2A
Inductance: 2.45mH(nominal)

Part Name |

B86732G15L712

DC React
CReactor | 051800200126)

FRLS

D2-
PPNO2A

50W

.
3oy

2

D2-
PPNO3A

100W

200W

400W

220V

(rpm])

3000
(4500)

13bit/17bit

IP65

Semiconductor
Equipment

Packaging Machine
SMT Machine

Food industry
machine

LCD equipment

H Storage condition
- Indoor illumination
- Keep away
from following
environment
a. corrosive gases
b. flammable gas
c. grease and dirt

® Application
temperature
0°C~40°C

W Storage Temperature
-15°C~70°C

B Humidity
80% RH or less

B Storage humidity
80% RH or less

B Elevation above sea
level
1000m under

®Vibration resistance
49m/s?or less
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Middle inertia
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Rated
output
(W)

Voltage

Rated speed
(No-load
maximum speed)
(rpm)

Encoder

level

Application

. 3'? 50W
%"

100W 17bit
Semiconductor
Equipment
Packaging Machine

FRMS 220V 3000 SMT Machine
(4500)

Food industry
machine
LCD equipment

400W

P65

750W 13bit/17bit

1000W 13bit/17bit
Machine Tools

G Conveyor
2000 Equipment
FRMM 220V (3000)

Textile Machine
Mechanical arm

2000W 17bit

D2-
PPN1IA

Environment

H Storage condition
- Indoor illumination
- Keep away
from following
environment
a. corrosive gases
b. flammable gas
c. grease and dirt

® Application
temperature
0°C~40°C

B Storage Temperature
-15°C~70°C

B Humidity
80% RH or less

B Storage humidity
80% RH or less

® Elevation above sea
level
1000m under

®mVibration resistance
49m/s® or less

7.2 Low inertia, Small capacity

7.2.1 50W

43

FRLS02. | Ad
\" \"

Drive Input Voltage
Rated Power
Rated Torque
Rated Current

Peak Max. Torque

Peak Max. Current
Rated Speed

Max. Speed
Torque Constant
Back EMF Constant
Resistance (line to line)
Inductance (line to line)
Inertia of Rotating Parts (with brake)

Weight (with brake)

Motor Insulation Grade

Motor protect

Insulation resistance

Insulation voltage resistance

AC220
W W 50
Tc N.m 0.16
Ic Alrms]) 0.9
Tp N.m 0.48
Ip Alrms) 2.7
wc rpm 3000
wp rpm 4500
Kt N.m /Arms 0.178
Ke Vrms / krpm 10.74
R Q 4.7
L mH 4.7
J kg-m2(X10) 0.02(0.022)
M kg 0.45(0.58]

Class A (UL])

Total enclosed, self-cooled, IP65
(Except for shaft and connector)

10MQ, DC500V
AC1500V, 60 second

Brake specifications (Note 1)

Static friction torque (Minimum)
Magnetizing current
Brake input voltage

Suction time (Maximum)
Release time (Maximum)

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Tb N.m 0.3

Ab A 0.25A

V V DC24%+10%
to ms 30

tr ms 20

Brake suction and release times vary with different circuitries, please note the actual operation delay time

during application.
® Torque-Speed Curve

FRLS 50W Torque-Speed Curve

0.6

S
o

Peak work range

N
~

Torque(N-m)

e

Continuous work range \

o
o

1000 2000 3000 4000
Speed(rpm)

® Dimensions

23.7

L=300mm

o o]L.=300mm 12
31 o 25

[
N
P
&
> 32

RN

?8h6

88.5(117) 25
Note : [ )include Brake Size

42

Unit:mm

14
10

Optional Specification EF *ﬁf
e &

With key M3*8DP/ o

~

D2-DNNO5C
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AC Servo Motor & D2 Drive

7.2.2 100W

7.2.3 200W

Drive Input Voltage AC220 Drive Input Voltage AC220
Rated Power W W 100 Rated Power W W 200
Rated Torque Tc N.m 0.32 Rated Torque Tc N.m 0.64
Rated Current Ic Alrms) 0.9 Rated Current lc Alrms]) 1.7

Peak Max. Torque Tp N.m 0.96 Peak Max. Torque Tp N.m 1.92

Peak Max. Current Ip Alrms) 2.7 Peak Max. Current Ip Alrms) 5.1
Rated Speed wc rpm 3000 Rated Speed wc rpm 3000
Max. Speed wp rpm 4500 Max. Speed wp rpm 4500

Torque Constant Kt N.m /Arms 0.356 Torque Constant Kt N.m /Arms 0.38

Back EMF Constant Ke Vrms / krpm 21.98 Back EMF Constant Ke Vrms / krpm 23

Resistance (line to line) R Q 8 Resistance (line to line) R Q 4.3
Inductance (line to line) L mH 8.45 Inductance (line to line) L mH 13
Inertia of Rotating Parts (with brake) J kg-m?(X10-4) 0.036(0.038) Inertia of Rotating Parts (with brake) J kg-m?(X10-4) 0.17(0.21)
Weight (with brake) M kg 0.63(0.76) Weight (with brake) M kg 0.95(1.5)
Motor Insulation Grade Class A (UL) Motor Insulation Grade Class A (UL])

Total enclosed, self-cooled, IP65
(Except for shaft and connector)
10MQ, DC500V
AC1500V, 60 second

Brake specifications (Note 1)

Motor protect

Insulation resistance

Insulation voltage resistance

Total enclosed, self-cooled, IP65
(Except for shaft and connector)
10MQ, DC500V
AC1500V, 60 second

Brake specifications (Note 1)

Motor protect

Insulation resistance

Insulation voltage resistance

Static friction torque (Minimum) Tb N.m 0.3
Magnetizing current Ab A 0.25A
Brake input voltage \% V DC24x10%

Suction time (Maximum) to ms 30
Release time (Maximum) tr ms 20

Static friction torque (Minimum) Tb N.m 1.3
Magnetizing current Ab A 0.32A
Brake input voltage V v DC24%x10%

Suction time (Maximum) to ms 30
Release time (Maximum) tr ms 20

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application.

® Torque-Speed Curve = Dimensions

FRLS 100W Torque-Speed Curve BL | 300mm

12 47.8 a ﬁ

8|L=300mm 12
o) o 2.5

18.5

Peak work range

o~ o=}
T
1 ~
162]
450
‘\5 32

Torque(N-m)
=
\

- - - I 3
i——J 2 ég_ © p004
02 Continuous work range \ é ° 4 ’
110.5(139) 25 | & 042
0 Note : ( )include Brake Size
0 1000 2000 3000 4000 )
Unit:mm
Speed(rpm) s

10 3 ™

Optional Specification %ﬁ -
o F ©

With key M3*8DP/

<

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application.

® Torque-Speed Curve ® Dimensions

23.7 L=300mm
FRLS 200W Torque-Speed Curve 78 3
25 ol ot L=300mm 15
x o 3
2 1126
Peak work range =
€15
z q |
[
L i 100(133) 30_|®
0.5 Continuous work range \ Note : [ )include Brake Size
0
0 1000 2000 3000 4000 3 25
Speed(rpm) o 76 20
| 5
Optional Specification THets
X p
d - Wit key M 15DP§%
=
With seal |_30_| ©

Unit:mm
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MD99TE06-1704 AC Servo Motor & D2 Drive

7.2.4 4OOW 7.3 Middle inertia, Small capacity

FRLS402) 06 7.3.1 50W
' ! por FRHS052 04

Rated Power

Drive Input Voltage AC220
Rated Torque Tc N.m 1.27 Rated Power W W 50
Rated Current Ic Alrms) 2.5 Rated Torque Te N.m 016
Peak Max. T T N. .81 . .
cax Max. forque P m 3.8 Rated Current lc Alrms) 0.9
Peak Max. Current Ip Alrms) 7.5 Peak Max. Torque Tp N 0.48
Rated Speed w 3000 ' ' '
I\/? € S peed ¢ rem 4500 Peak Max. Current Ip Alrms) 2.7
. w
ax. Spee p rpm Rated Speed wc rpm 3000
Torque Constant Kt N.m /Arms 0.51 - w03 — 4500
Back EMF Constant Ke Vrms / krpm 31.9 Torque'COnstant “t N.m / Arms 0178
Resistance (line to i R Q 3.5 ' '
| ZS'S ance Lf”e ° lf“e; ) y s Back EMF Constant Ke Vrms / krpm 1151
_ n uctan.ce Ine to |r1e m Resistance (line to line) R Q 13.17
Inertia of Rotating Parts (with brake) J kg-m?(X10-4) 0.27(0.31) Inductance (line to line) L mH 1175
Weight (with brak M k 1.31(1.86 )
=il : sl g LS Inertia of Rotating Parts (with brake) J kg-m?(X10-4) 0.025(0.027)
Motor Insulation Grade Class A (UL] 0sfoDs el Bl M e 0.38(0.51)
Motor protect Total enclosed, self-cooled, P65 Motor Insulation Grade Class A (UL])
L5 ot Sl ] oG Total enclosed, self-cooled, IP65
Insulation resistance 10MQ, DC500V Motor protect (Except for sha;ft and conne'ctor]
Insulation voltage resistance AC1500V, 60 second Insulation resistance 10MQ. DC500V
Brake specifications (Note 1) Insulation voltage resistance AC1500V, 60 second
Static friction torque (Minimum) Tb N.m 1.3 Brake specifications (Note 1)
M tizi t Ab A 0.32A P -
agne.lzmg curren Static friction torque (Minimum) Tb N.m 0.32
Brake input voltage \% V DC24x10% Magnetizing current Ab A 0.25A
Suction ti.me [Maxi.mum] to ms 30 Brake input voltage V V DC24%x10%
Release time (Maximum) tr ms 20 Suction time [Maximum) to ms 40
@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop. Release time (Maximum) tr ms 20
Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application. @ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.
Brake suction and release times vary with different circuitries, please note the actual operation delay time
® Torque-Speed Curve ® Dimensions during application.
237, 1-300mm ; ;
FRLS 400W Torque-Speed Curve = Torque-Speed Curve = Dimensions
5 0
Z 3 N FRMS 50W Torque-Speed Curve 237 oo
4 2 o e 05 [‘Eﬁﬁw
Peak work range \L?/ P Peak work range A |:
E 3 H+—- - 0.4 6
T © o, = |3 )
% 2 ] § " § 03 Qi égg} "C’Q\X
2 Continuous work range 121.5(154.5) : 30_[™ 3 [ SR SR L j‘g
I \ Note : [ JInclude Brake Size g 0.2 Continuous work range %\\\ 3‘2:3)@0;%2
. \ 84[114) 25 1 e ¢
0 7 0.1 Note : [ )include Brake Size
0 1000 2000 3000 4000 - 3 2 14
Speed(rpm) s BeYY I
P P % 26, Do 500 1000 1500 2000 2500 3000 3500 4000 4500 Optional Specification gf 3. °
Optional Specification ”’ Speed(rpm) = }
i § With key MA e e HEEE S‘ Unit:mm
Withseal | 39 | -

Unit:mm
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AC Servo Motor & D2 Drive

7.3.2 100W 7.3.3 400W
Drive Input Voltage AC220 Drive Input Voltage AC220
Rated Power W W 100 Rated Power W W 400
Rated Torque Tc N.m 0.32 Rated Torque Tc N.m 1.27
Rated Current Ic Alrms) 0.9 Rated Current Ic Alrms) 2.6
Peak Max. Torque Tp N.m 0.96 Peak Max. Torque Tp N.m 3.81
Peak Max. Current Ip Alrms) 2.7 Peak Max. Current Ip Alrms]) 7.8
Rated Speed wc rpm 3000 Rated Speed wce rpm 3000
Max. Speed wp rpm 4500 Max. Speed wp rpm 4500
Torque Constant Kt N.m /Arms 0.356 Torque Constant Kt N.m /Arms 0.48
Back EMF Constant Ke Vrms / krpm 20.93 Back EMF Constant Ke Vrms / krpm 29.61
Resistance (line to line) R Q 19 Resistance [line to line) R Q 413
Inductance (line to line) L mH 23.78 Inductance (line to line) L mH 9.9
Inertia of Rotating Parts (with brake] J kg-m?(X10-4) 0.051(0.055) Inertia of Rotating Parts (with brake) J kg-m?(X10-) 0.44(0.48)
Weight (with brake) M kg 0.54(0.67) Weight (with brake) M kg 1.31(1.86)
Motor Insulation Grade Class A (UL]) Motor Insulation Grade Class A (UL])

Total enclosed, self-cooled, IP65

Total enclosed, self-cooled, IP65
(Except for shaft and connector)

(Except for shaft and connector)

Motor protect Motor protect

Insulation resistance 10MQ, DC500V Insulation resistance 10MQ, DC500V
Insulation voltage resistance AC1500V, 60 second Insulation voltage resistance AC1500V, 60 second
Brake specifications (Note 1) Brake specifications (Note 1)
Static friction torque (Minimum) Tb N.m 0.32 Static friction torque (Minimum) Tb N.m 1.3
Magnetizing current Ab A 0.25A Magnetizing current Ab A 0.32
Brake input voltage V v DC24%£10% Brake input voltage V V DC24%x10%
Suction time (Maximum] to ms 40 Suction time (Maximum) to ms 30
Release time (Maximum] tr ms 20 Release time (Maximum] tr ms 20
@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop. @ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.
. . L S . . Brake suction and release times vary with different circuitries, please note the actual operation delay time
Brake suction and release times vary with different circuitries, please note the actual operation delay time . _
. N during application.
during application.
® Torque-Speed Curve ® Dimensions
H H 237 L=300mm
= Torque-Speed Curve = Dimensions FRMS 400W Torque-Speed Curve <
40 478 j
FRMS 100W Torque-Speed Curve Peak work range © o 7.5 ,
3.0
1.0 [ = 26
Peak work range ) Z
0.8 o _ & 3 20 t+—-+— - - -
£ 9 f/ g Continuous work range d ©
I 06 11 o | 123000, '3 10 : s
s N B . \ 121.5(154.5) 30|
E’ 0.4 Continuous work range 104(134) - 25 [140 < Note : [ )Include Brake Size
S Note : [ )include Brake Size 0
0 \ 14 0 500 1000 1500 2000 2500 3000 3500 4000 4500 7
0 Optional Specification j%:f 3. @

ﬁ"’
o =
h With key M4*15DP,

With seal | 30

L Speed(rpm) 3 %
26
0 500 1000 1500 2000 2500 3000 3500 4000 4500 - ﬁ | 4’%‘*
Speed(rpm) With key M3*8DP ‘ Optional Specification  )-

Unit:mm

P14hé

Unit:mm
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7.3.4 750W
Drive Input Voltage \Y \Y AC220
Rated Power W W 750
Rated Torque Tc N.m 2.4
Rated Current Ic Alrms) 5.1
Peak Max. Torque Tp N.m 7.2
Peak Max. Current Ip Alrms) 15.3
Rated Speed wc rpm 3000
Max. Speed wp rpm 4500
Torque Constant Kt N.m /Arms 0.47
Back EMF Constant Ke Vrms / krpm 28.4
Resistance [line to line) R Q 0.813
Inductance (line to line) L mH 3.4
Inertia of Rotating Parts (with brake) J kg-m?(X10-4) 1.4(1.46)
Weight (with brake) M kg 2.66(3.32)
Motor Insulation Grade Class A (UL}
- Total enclosed, self-cooled, IP65
(Except for shaft and connector)
Insulation resistance 10MQ, DC500V
Insulation voltage resistance AC1500V, 60 second

Brake specifications (Note 1)

Static friction torque (Minimum) Tb N.m 2.4
Magnetizing current Ab A 0.358A
Brake input voltage V v DC24%£10%

Suction time (Maximum) to ms 45
Release time (Maximum] tr ms 10

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application.

® Torque-Speed Curve ® Dimensions
23.7
L=300mm
FRMS 750W Torque-Speed Curve a8
10 mgﬂ L=300mm 9
2 3
8 33
—ilg . Peak work range d
= i . N
_q; ~0
L £
2 Continuous work range S
2 140(176) 40
\ Note : ( )Include Brake Size
0 9
0 1000 2000 3000 4000 =3 25
4 L2
Speed(rpm) 5 =T33 20 .
| [
Optional Specification L 2 _ o
= M5*10DP )~
i 5 With key Lo|
I < -
=
With seal =40

Unit:mm

AC Servo Motor & D2 Drive

7.4 Middle inertia, Middle capacity

7.4.1 1000W
\" Vv

Drive Input Voltage AC220
Rated Power W W 1000
Rated Torque Tc N.m 4.77
Rated Current lc Alrms) 5.1

Peak Max. Torque Tp N.m 14.3

Peak Max. Current Ip Alrms) 15.3
Rated Speed wc rpm 2000
Max. Speed wp rpm 3000

Torgue Constant Kt N.m /Arms 0.94

Back EMF Constant Ke Vrms / krpm 54.7

Resistance (line to line) R Q 0.81
Inductance (line to line) L mH 8
Inertia of Rotating Parts (with brake) J kg-m?(X10-) 7.6(8.7)
Weight (with brake) M kg 5.4(6.2)
Motor Insulation Grade Class A (UL])

Total enclosed, self-cooled, IP65

(Except for shaft and connector)
Insulation resistance 10MQ, DC500V

Insulation voltage resistance AC1500V, 60 second

Motor protect

Brake specifications (Note 1)

Static friction torque (Minimum) Tb N.m 10
Magnetizing current Ab A 0.56A
Brake input voltage v V DC24

Suction time (Maximum]) to ms 80
Release time (Maximum) tr ms 30

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application.

= Torque-Speed Curve = Dimensions
0130
FRMM 1000W Torque-Speed Curve .
: = =T
| I N
15 ' ! 50 =
— Peak work range 4‘»
E ,
z 10 —|: —
g 5 Continuous work range i ii é
T 141.4(175.1) 55
0 Note : [ )Include Brake Size

0 1000 2000 3000
35

Speed(rpm)
p p 31 . -
Optional Specification =
Me200p $2)~ &

With key Unit:mm
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AC Servo Motor & D2 Drive

7.4.2 2000W

8. Cable and connector
Vv Vv

Drive Input Voltage AC220 8.1 Cable

Rated Power W W 2000
Rated Torque Tc N.m 9.55 = Small Capacity
S CLRTES e Alrms] I Type | Connect | Description : 50W~750W
Peak Max. Torque Tp N.m 28.65
Peak Max. Current Ip Alrms) 33
ACS Mot 0
Rated Speed wce rpm 2000 ervo Motor HVPSO4AAL T ICB CN1 ?@@ iﬁ: -
Max. Speed wp rpm 3000 Power Cable AMP-172159-1
Torque Constant Kt N.m /Arms 0.87
Back EMF Constant Ke Vrms / krpm 57.8
Resistance (line to line) R Q 0.41 AC Servo Motor
Inductance (line to line) L mH 3.7 Power CN1 @Z@E E —
Inertia of Rotating Parts (with brake] J kg-m2(x10) 13(14.1) TE”(: Brake |HVPSOSAALILILIBI - o | oF 0 S
Weight (with brake) M kg 8(8.8) xczr;sl;on
Motor Insulation Grade Class A (under certification)

Total enclosed, self-cooled, IP65
(Except for shaft and connector) AC Servo Motor

Insulation resistance 10MQ, DC500V Encoder Cable | HVE13IABL I IB
Insulation voltage resistance AC1500V, 60 second (13bit incremental)

Motor protect

— —
b = ! x
oI S -

AMP-172161-1 3M 36310
3M 36210

Brake specifications (Note 1)

Static friction torque (Minimum) Tb N.m 10
Magnetizing current Ab A 0.56A
. AC Servo Motor S - ~
Brake input voltage \% \ DC24 Encoder Cable | HVE17IABLICICIB CN7 ’ ' """" ‘ : u:g
Suction time to ms 80 (17bit incremental) AMP-172161-9 S éato
Release time tr ms 30

@ Brakes are for maintaining object stop. Do not apply for deceleration, dynamic brakeing or emergency stop.

Brake suction and release times vary with different circuitries, please note the actual operation delay time
during application.

AC Servo Motor
. . Encoder Cable
® Torque-Speed Curve ® Dimensions

(17bit absolute)

HVE17AABLILJLIB

3M 36310
3M 36210

FRMM 2000W Torque-Speed Curve

)
50 =

— (YA
= Peak work range \y
% 20 N B - B Jﬁ
3 /
5 /
o
2

o

Continuous work range

P24h6

\ iH

: ; 5 5 171.4(205.1) 55
0 500 000 500 000 500 3000 Note : ( JInclude Brake Size

Speed(rpm)
35
31

8 o~

Optional Specification é ﬁ
With key ~ M6*20DP, 5

Unit:mm
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= Middle Capacity —1000W

Name | Type | Connect | Description: 1000W
HVPM04BALILICIB ==
Straight Connector
ACS Mot
Power Cable o
-
HVPMO4CALIJLIB
L-Type Connector
WPS3108A18-10S-R
————
HVPMO06BALJLILIB HVPMO4BALILILIL]
Straight Connector b m | | ﬁ
AC Servo Motor :‘@@ WPS3106A145-75-R HVPMO2BALILILIL]
Power Cable
and Brake CN1
| é
Cable HVPMO4CALILIC]C]
(Note1) HVPMO6CAL ][ [ B WP53108A18-1OS-R
L-Type Connector | |
@ HVPMO2CALIIC[] ﬁ
® WPS3108A145-75-R
HVE131BBLI B T iz
Straight Connector WPSWM?H_R %310
AC Servo Motor SM 36210
Encoder Cable
(13bit U .
HherEmenal | pver3ice 0B j:I'I
3M 36310
L-Type Connector 3M 36210
HVE17IBBLICILB ~ [
Straight Connector e
AC Servo Motor 3M 36210
Encoder Cable CN7 - g
(17bit incremental) HVE17ICB [ 1B .k
3M 36310
L-Type Connector aM 36210
HVE17ABBLILICIB ;:1 |:]
Straight Connector 3M 36310
AC Servo Motor 3M36210
Encoder Cable o
(17bitabsolute)
e HvEr7ACBOIOIB P 1
L-Type Connector 36210
WPS3108A18-1S-R

@ For middle capacity motors with brake, please remember to use power cable and brake cable simultaneously.

= Middle Capacity —2000W

HIWIN

AC Servo Motor & D2 Drive

55

Name | Type | Connect | Description: 2000W
HVPM04BBLI[J[IB | %
Straight Connector
AC Servo Motor CNA
Power Cable
HVPMO4CBLICICIB é
L-Type Connector
WUSA‘IB-’IUS—R
==
HVPM06BBL ][ 1B WPS3106A18-105-R HVPMO4BBLILILI]
Straight Connector | | ﬁ,
AC Servo MOtor WPS3106A14S-7S-R HvPMOzBALILILIL)
Power Cable
and Brake CN1
==
Cable HVPMO4CBLICICIC]
[N0t81] HVPMOéCBDDDB “—— WPS3108A18-10S-R
L-Type Connector | g
HVPMO2CALICICL]
WPS3108A145-75-R
HVE171BBL I IB T all
Straight Connector e T
AC Servo Motor M 36210
Encoder Cable o
(17bit incremental) HVE17ICBDDDB g
L-Type Connector 36210
HVE17ABBLILILIB _"iu
Straight Connector e
CN7 3M 36210
HVE17ACBLIJ[IB - ﬂ
AC Servo Motor LT 3M 36310
~Type Connector 3M36210
Encoder Cable
(17bit absolute)
: B
[ | ) |
o
HE00817DR300(3m) : //
AC Servo Dual loop Encoder Cable
Specification : HE00817DR300(3m)

@ For middle capacity motors with brake, please remember to use power cable and brake cable simultaneously.
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AC Servo Motor & D2 Drive 57

® Communication and Interface Cable

8.2 Connector
Name | Type |Connect|

Motor power cable connector

(includes brake)
I 7/ [
051700800366 CN3 [ il % I

Encoder connector
(2m)
USB A type Mini USB

D2-DNN25,

Small Capacity Series
|
Mini USB | HE0083450800(0.3m) 50W~750W

D
Cable

HEO0834509001m) | o =< [[[| )= -— ={BD= L

D2 Modbus Communication Cable(only for fram A,B,C)

[
HE0083451000(2m) | CN° e oot obasammn(im) - !

HE0083451000(2m) ~ HE0083451100(3m)

U p2onN27a

Motor power cable connector
Brake power connector
- Encoder connector
1 E' D2-DNN26A ' ' . ! I Nﬁ
Middle Capacity Series
1000W/2000W
':Lh
|0 Extension [ i

HE0083451200(3m) CNé6
Cable

HE0083451100(3m)

Interface
Cable

HE00815AC200 CNé

D2 Drive Extenion 10 Cable

Specification : HE0083451200(3m) %

D2.DNN28A

® Motor Power Connector
Small Capacity Series / 50W~750W

Signal AMP-172167-1 AMP-172168-1
g (without brake) (with brake)
U 3 3

Vv 2 2
W 1 1
GND 4 4
B+ -- 5
B- -- 6
Connect Pins Position Definition
4 1
3 1 5
4 2 D2 NN29A 6 3 D2-DNN30A

(without brake) (with brake)
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Middle Capacity Series /1000W - 2000W

WPS3102A18-10P-R | WPS3102A14S-7P-R

A

®_
©_

LB

WPS3102A18-10P-R

o

WPS3102A145-7P-R

Q By brake Type, two connectors must be used simultaneously

® Encoder Connector

13bit Incremental / 50W~750W

Function Signal AMP-172169-1
Power 5V+5% 1
oV 2
A+ U+ 3
| tal A- U- 4
ncrgmen a B+ Ve 5

Signal/
. B- V- 6
Hall signal

Z+ W+ 7
Z- W- 8
Shielding Shielding 9

13bit Incremental / 1000W

Function Signal WPS3102A18-1P-R
P 5V+5% A
ower oV B
A+ U+ C
| - A- U- D
ncr.emen a B+ Vi £

Signal/
. B- V- F
Hall signal

/+ W+ G
Z- W- H
Shielding Shielding |

17bit incremental / 50W~750W

Function Signal AMP1-172169-9

Power 5V+5% 1
oV 2

SL+ 3

Serial Data SL- 4
Signal MA+ 7
MA- 8

Shielding Shielding 9

17bit incremental / 1000W - 2000W

Function Signal WPS3102A18-1P-R

5VE5% A
Power

ov B
SL+ C
Serial Data SL- D
Signal MA+ G
MA- H
Shielding Shielding |

17bit absolute / 50W~750W

Function Signal AMP-1-172169-9
5V 1
Power
ov 2
VB 5
Battery
GND 6
Serial Data SD+ 7
Signal SD- 8
Shielding Shielding 9

17bit absolute / 1000W - 2000W

Function Signal WPS3102A18-1P-R
5V A
Power
ov B
VB E
Battery
GND F
Serial Data SD+ G
Signal SD- H
Shielding Shielding I

@O

O®

O®

HIWIN

AC Servo Motor & D2 Drive

D2-DNN37B

D2
DNN38B
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9. HIWIN single axis robot and motor 10. Servo Motor Selection Guide
a da ptO r fla n g e The motor selection guide in this chapter is located on-line at

http://www.hiwinmikro.tw/hiwincal.aspx

HIWIN single axis robot ‘

AC Servo Motor ‘ 1. Definition of mechanism to be driven by the motor.

KK&O  KK50  KK6D = KKBO = KK86  KK100 KK130 _ A |
Define detailed dimentions of individual mechanical components (ex: ball screw length, lead and
50W | FRLS052XXA4X | F2 F2 F2 F3 F3 F1 - D2x-01xx-x-Ax pulley diameter)

100W | FRLS102XXA4X | F2 F2 F2 F3 F3 - = D2x-01xx-x-Ax Typical servo mechanisms are listed as follows:
[Ball screw mechanism]

200W| FRLS202XX06X - - - FO FO FO F1 D2x-04xx-x-Bx )

[Belt mechanism]
400W  FRLS402XX06X - - - FO FO FO F1 D2x-04xx-x-Bx [Rack and pinion mechanism]
750W | FRMS752XX08X - - - - - F1 F2 D2x-10xx-x-Cx [Reduction gear mechanism]

2. Definition of operating pattern (motion velocity profile).

The operating pattern can be defined by the following parameters: acceleration/deceleration time,
constant-velocity time, stop time, cycle time, travel distance.

3. Calculation of load inertia and motor inertia ratio.

Calculate load inertia for each mechanical component. (Refer to “General inertia calculation
method” described later.)

Then, divide the calculated load inertia by the inertia of the selected motor then check the inertia
ratio. Note that the ratio should less than 10, if the selected motor is less than 750W. If the power
of selected motor is higher than 1000W, the ratio should less than 10.

0

4. Calculation of motor velocity.

Calculate the motor velocity from the moving distance, acceleration/deceleration time and
constant-velocity time.

5. Calculation of torque.

Calculate the required motor torque from the load inertia, acceleration/deceleration time and
constant-velocity time.

6. Calculation of motor

Select a motor that meets the above 3 to 5 requirements.
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10.1 Introduction of motor selection relevant parameters 10.2 General inertia calculation for various rigid objects of
uniform composition

® Peak torque

Peak torque indicates the maximum torque that the motor requires during operation (mainly in ‘ J calculation formula
acceleration and deceleration steps). The reference value is 80% or less of the maximum motor Disk
torque. If the torque is a negative value, a regenerative discharge resistor may be required.

= Traveling torque, stop holding torque I 1 vp?
Traveling torque indicates the torque that the motor requires for a long time. Stop holding torque 8

indicates that the amount of torque required for a motor to remain in a fixed position.
Traveling torque calculation formula for each mechanism.

Solid cylinder Straight rod
w
D O

List of symbol - S~ N~ an
W : Workpiece weight [kg] 'ﬂ"
Bp : Lead [m] B \ 1 L 1 5
D : Pulley diameter [m] p J= —MD?2 J=-ML
F : External force [N] 8 '/\ 3
B.r © Mechanical efficiency Traveling torque Traveling torque
U+ Coefficient of friction
|

g: Acceleration of gravity 9.8[m/s’]

J=2MD?+M &2

Bp D

- T, =
K 2TTBef (ugWW+F) "7 2nByy

i 1 c 1 2,12
= Effective torque “ J= IMID?+d?) J= 5 M(a’+b?)

(HgW+F )

Effective torque indicates a root-mean- square value of the total required for running and stopping
the motor per unit time. The reference value is approximate 80% or less of the rated motor torque.

) 2 2 T,: Acceleration torque [N-m] t,: Acceleration time [s]
T _/Ta xty + Tf xty + Td x 1y Te: Traveling torque [N-m] t,: constant-velocity time [s]
rms T,: Deceleration torque [N-m] ty: Deceleration time [s] :
te t.: Cycle time [s] (Run time + Stop time) Uniform rod
|
i
D 1

= Motor velocity

Maximum velocity of motor in operation: The reference value is the rated velocity or lower value. L2
When the motor operates at the maximum velocity, you must pay attention to the motor torque and
temperature rise.

1
_ 2 2
J= = M(3D2 +4 L?)

List of symbol : If mass (M [kgl) is unknown, calculate it with the following formula *
. . . . . J : Inertia [kg-m?] Mass Mlkgl = Density o [kg/m®] x Volume V[m®]
= L oad inertia and motor inertia ratio M : Mass [k] Density of each material
D : Outer diameter [m] Iron o = 7.9 x 10° [kg/m”]
Inertia is like the force to retain the current moving condition. Inertia ration is calculated by dividing d : Inner diameter [m] Brass 0 =8.5x 10° [kg/m’]
. 3 3
load inertia by rotor inertia. Generally, for motor with 750W or lower capacity, the inertia ratio Ia':bl‘i"_gérd[e”:ingth - Aluminum © = 2.8 x 10" [kg/m']
should be “10” or less. For motor with 1000W or higher capacity, the inertia ratio should be “10” S'. Distance [m]

or less. If the system need quicker response, a lower inertia ratio is required.
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10.3 Equivalent inertia calculation for mechanism 10.4 Operating pattern (motion velocity profile)

Mechanism ‘ J calculation formula = Trapezoidal profile

Ball screw Travel distance

(Shaded area)

E Velocity
Ll : ;

MBp .

J=J B+ Constant-velocity

. =y 4172 - time > Jtop time

Bp

Belt(Conveyor)

1 - time
w J= - Wb D2 Acceleration Deceleration
D Q 4 time time
T\ *Excluding drum J Cycle time
Rack and pinion
- = Triangle profile
AY D?
=0 J=Jp+l Mr*'Wr]T
N %
‘ ‘ Velocity Stop time
o~ A

Reduction gear

n B time
J ny J= J+( 22, ]
N1 A

cceleration Deceleration
Inertia on shaft “a” time time
e b 72 Cycle time

List of symbol:

J : Inertia [kg-m’]

Jg * Jof ball screw

Jp * J of pinion

M : Mass [kgl

M, : Mass of rack [kg]

W, : Workpiece weight on belt [kg]

W, : Workpiece weight on rack [kg]

P : Lead

D : Drum diameter [m]

n, : Arotational speed of a shaft [r/min]
n, : Arotational speed of b shaft [r/min]
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10.5 Motor selection example - ballscrews mechanism

Workpiece weight W = 5 [kg]

Ball screw length B, = 0.5 [m] [

Ball screw diameter B, = 0.02 [m]

Ball screw lead B, = 0.02 [m] NN

Ball screw efficiency B.;=0.9
Travel distance 0.3 [m] .
]

Coupling inertia Jo = 10 x 107 [kg-m?
pting c g Bp

= Running pattern(velocity profile)

Travel distance
(Shaded area)

= time

Velocity
A
Constant-velocity .
time Stop time
Acceleration Deceleration
time time Acceleration time t, = 0.1 [s]
Cycle time Constant-velocity time t, = 0.8 [s]
Deceleration time ty= 0.1 [s]

= Ball screw weight

pxTl x(&)zx B

2
2
7.9 %108 x X(g) x0.5

Bw

1.24 kgl

Cycle time t. =2 [s]
Travel distance 0.3[m]
Stop time t,= 1.0 [s]

® | oad inertia

2
1 > WxB
Ju=Je+Jg+dw=Jc+gBwxBp +4—,-[2P
1.24 x 0.022 5 x 0.022
- 000001, 1242002, 50/

=1.226x107* [kg-m?]

® Provisional motor selection

Choose Hiwin 200W Servo motor : Jyy = 0.17 x107% [kg -m?]

® Calculation of inertia ratio

Ju1.226x 1074

= E0F 721
Iy 0.17x 10

The inertia ratio is less than 10.

= Calculation of maximum velocity (Vmax])

5 X to X Vipax +te X Vipax + 5% ty x Vimax = Travel distance
1
X 0.1 %x Ve + 0.8 xVion+ =

5 % 0.1 Vg =0.3

1
2
Vinax = 0.334 [m/s]

= Calculation of motor velocity (N [r/min])

Ball screw lead By = 0.02 [m]

Vmax _ 0.334
B = 002 " 16.7[rps] =1002[ rpm]

1002[rpm] is less than 3000[rpm] (rated velocity of Hiwin 200W Servo motor)

N=

HIWIN

AC Servo Motor & D2 Drive
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= Calculation of torque

11. Motor / Drive Requirements List

69

B i :
Traveling torque | T = P (ugW +F ] = &[O.V‘? 8x5+0) =0.017 [N-m] Customer: Date
aneff 210.9 )
Contact Person:
Email: .
Title:
2nN
5 = [JL+J l\:]x 604 ‘ Drive series D2T D2 Note :
Acceleration @ 2 11x1002 Low inertia: [ | 50W 100W 200W | | 400W
—4 -4 LI XTUVZE
torque _ 1226107+ 0.7 x107) x ™ 74 +0.017 Middle inertia: [ 150W [ 1100W [ 400W
0.1 '
- 0163 [N= ml AC Motor Series* [1750W [11000W []2000W
Format :[ | 13bit Incremental
U, +J y) 21N [ 1 17bit incremental
T, = Lt M~ &0 " 17bit absolute
d " —
Deceleration " 9 217 %1002 Key No | Yes
torque _ (1.226x 107*+0.7 x107*] x 60 ~ 0017 Brake* " No I Yes
0.1 Seal* L INo I Yes
=0.129 [N-m] AC input voltage(V) Single phase 220V | | Three phase 220V

Motor power (flexure resistance)

= Verification of maximum torque Servo motor connecting | Ceble Length i [3M - SM M 10M
wires® Encoder [flexure resistance)

Ta=0.163 [N-m] < 1.91 [N-m] (Maximum torque of Hiwin 200W Servo motor) CableLength: '3M ' /5M [ 7M [ |10M

Related accessory Pulse Wire [ | USB cable
= Verification of effective torque requirements* = Singl.e—phase filtet; L] Th'ree—phase filter
Control mode* Position control Velocity control
) 2 ) | Torque control | | EtherCAT(CoE) | |Others
Teéxta+TExtp+Tgxty _
Trms = . Slide/model no:
te | Reducer/reduction ratio:
Match method Timing belt
0.163% x 0.1+ 0.0172x 0.8+ 0.129*x 0.1 ~ Gearrack
= > | Ball screw/guiding distance:
screw outer diameter:
= 0.048[N-m] Host PLC/manufacture: model:
o [ Axis card/manufacture: model:
0.048[N-m] < 0.64[N-m](Rated torque of Hiwin 200W Servo motor) -
Special Need
Installation .| Horizontal | | Vertical

= Evaluation Speed requirement

Accelarati i t
Judging from the inertia ratio calculated above, selection of 200W motor is preferable, although the cceraration requiremen

torque margin is significantly large. Weight requirement

The information below is to be filled out by HIWIN or authorized agents.

Recommended specifications :

Fields with * must be filled Salesperson:
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1 2 Safet P reca u t i 0 ns 4. Attention should be given to ensure adequate cooling and ventilation of the motor during
. y operation.

5. For long term use, the motor shaft should be resupplied with proper and sufficient oil during the
period of operation.

6. If any abnormal odor, noise, smoke, temperature rises or vibration is detected, stop the motor
immediately. Remove power from the servo drive and isolated the motor.

Thank you for purchasing HIWIN's AC servo motor. Installation and operation of the motor must
be in accordance with the HIWIN manual. Before using the servo motor, please read these safety
instructions and precautions carefully.

= Unpacking instructions

1. Before using the servo motor, please read these safety instructions and precautions carefully. = Motor International Standard
HIWIN is not responsible for any damage, accident, or injury caused by incorrect handling. _
2. Examine the appearance of the motor for any unusual marks or damage from shipment. EMC: EN61800-3
3. Inspect the wires for damage. - - ENE1000-6-2 ENS5011
- ) ) ) CE Directives EMC Directives EN61000-6-4 EN61000-6-2
4. Do not disassemble the motor. Since the product design has been based on structure calculations, ENe1000-2-4 EN61000-6-4
computer simulations, and prototype testing, do not disassemble the product without the EC1000-2-1
permission of HIWIN engineers. LE.er‘.’.‘iiie LVDS:EN61800-5-1 ENG0036 5
5. Supervise children when handling this product. UL Directives UL.E348161 UL1004-1
6. People with psychosomatic illness or insufficient experience should not handle this product, il o

unless under the direct supervision of managers or product narrators.
* |f any items are damaged or incorrect, please contact your distributor or HIWIN sales representative.

= Maintenance and Storage instructions

] Safety instructions 1. Do not store the product in an inflammable environment or with chemical agents.

2. Store the product in a place without humidity, dust, harmful gases, or liquids.

3. The motor shaft opening is neither waterproof nor oil-proof. Do not install the motor in an
environment where there is harmful gas, liquid, excessive moisture, or water vapor.

4. Do not store the servo motor where it will be subjected to vibration or shock in excess of the
specified limit.

5. The storage and transportation temperature of this product: -20°C~+65C

6. Clean : Wipe with Alcohol (70%)

7. Before shipping, the motor shaft is coated with antirust oil to protect the motor shaft against rust
formation. However, the material of the motor shaft is not entirely rust-proof. When the motor
storage time has exceeded six months, please inspect and examine the motor shaft and resupply

m Wiring instructions with proper and sufficient antirust oil at least once every three months thereafter.

8. Product disposal : Follow the local laws and regulations for recycling.

1. The product can only be repaired by HIWIN engineers. Please send the product back to us if there
is any unusual phenomenon.

. Do not hold the motor by its wire harness or shaft.

. Do not hit the motor or shaft. Shock can damage the encoder inside the motor.

. Do not apply loads to the motor shaft that are in excess of the specified value.

. Protect the motor and encoder from high electrical noise, vibration, and unusual temperatures.

o~ O I LON

. Do not change the motor parts or disassemble the screws. HIWIN will not be responsible for any
damages, injuries, or accidents that may occur.

1. Ensure the specified power input value before using the product, and verify that the proper power

supply is being used. A one year guarantee is provided from the date of delivery. For product damage caused by
2. Before operation, please ensure that the motor, brake, and encoder are connected correctly. improper operation (Please refer to the notes and instructions in this operation manual]. HIWIN
will not be held responsible for replacing or maintaining the product as a result of any natural

Incorrect wiring may cause abnormal motor operation or even cause permanent damage to the : : ' :
disasters that may occur during this period.

motor.
3. To avoid voltage coupling and electrical noise on the encoder, ensure adequate separation of the Warning : For the proper use of the HIWIN AC servo motor read these safety precautions
motor power wires and the encoder wires. carefully before installation, operation, and maintenance.

4. Ensure that the motor ground wire is connected to the ground terminal on the servo drive.

5. Do not perform a dielectric voltage-withstand test on any encoder terminal. The test may cause & Warning ¢ Do not touch when motor aperating to avaid being scalded.

damage to the encoder. Please read “warning signs”.

Turn power off before clean product.
® Operation instructions nead manua: before use. - -
If the product is used under overload condition shell temperature rises.

1. Higher than maximum specified current may cause demagnetization of magnetic components Without manufacturer’s permission, please do not arbitrarily modify the device.
It is difficult to ensure electromagnetic compatibility (EMC) problems do not occur in some
environments.
Removal of damaged power cable fasteners, with care and with attention for power cable fasteners.
Avoid impact on of shaft end and encoder.

cause permanent damage. Products cannot be used in environment with flammable materials.
3. The motor must be operated within its specified range.

inside the motor.

2. The AC servo motor is designed to operate through a dedicated servo drive. Do not connect to a
commercial power source (100/200V AC, 50/60 HZ). The motor will not operate correctly and may
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