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HIWIN.

Motors & Accessories Servo Motors

As well as linear and torque motors, the HIWIN prod-

uct range includes suitable rotary servo motors for the
dynamic, high-precision positioning of belt and spindle
axles. Servo motors are available in different versions for
different applications.

ol

E:. Assembly instructions and catalogue for download

Here you can download the corresponding assembly
instructions and the current catalogue as PDF files.

EM1-01-0-EN-2207-K 3



Servo Motors
Contents




Contents

1 PTOUCT OVBIVIBW ... ee e
7 GENBIALINTOMMAION ...
21 General information about HIWIN servo motors EM1

22 General properties of HIWIN servo mators EM1

3 AC SBIVO MOTOTS EMT ..o en e ee e ene e
31 Characteristics EM1

32 Order code EM1

33 Technical data EM1

3.4 Options EM1

35 Accessories EM1

o N —m o O

EM1-01-0-EN-2207-K



Servo Motors
Product overview
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1. Product overview

AC servo motors Page 10

Sizes 50W, 100W, 200 W, 400 W, 750W and 1,000W
Highly dynamic

High-torque

Compact design

UL-certified

OO0OO0OO0OO

Accessories for AC servo motors Page 18

o Connectors
o Cables

EM1-01-0-EN-2207-K 7



Servo Motors
General information

2. General information

2.1 General information about HIWIN servo motors EM1

For efficient and economical use with HIWIN belt and spindle axes, for example.
o Sizes 50W, 100W, 200W, 400 W, 750 W and 1,000 W

O EtherCAT CoE and EtherCAT mega-ulink

o UL-certified

2.2 General properties of HIWIN servo motors EM1

o  Improved processing accuracy \ I , 6 4 \\\ 1y, ,

\
17 Umeshlgher \\ 23

~—

-

2,

P bits ~
7 1N //, T

131,072 pulses/rev 8,388,608 pulses/rev
Last generation New generation

o High speed
Max. speed 6,000 rms, max. torque improves by 310-350 % 4

T[Nm]

0 |

0 2000 4000 6000 8000
n [min]

o Compact size
Shorten 10% in length
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O  Tuneless function
Brings good performance and stable movement with inertia ratio up to 250:1. Adaptive gain tuning in accordance with load changes.

Vertical belt mechanical Cartesian robot arm Variety inertia test bench
1.32 | -3 meter high 1.32 | - nertia ratio 30:1 1.3 | - Inertia ratio 125:1
= - Inertia ratio 6.7~26.7:1 = =
5 1.315 5 1.315 5 1.315
By 23|, By p
21305 [ 21305 { 2 1305
I —Ref. I —Ref, —Ref.
13 | ‘—Fc?hk. 13 | ‘—ngk, 13 T T -
03 04 05 06 07 08 09 1 03 04 05 06 07 08 09 1 03 04 05 06 07 08 09 1
Time [sec] Time [sec] Time [sec]
o Advanced auto-tune function /\\
Automatic gains tuning, filters adjustment, model following control activation, vibra- [/ - N—=—T
tion and resonance suppression to optimize machine performance. /’ » » »
T\fterautu-tun_e [~ Before auto-tune

Position command
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AC servo motors EM1

3. AC servo motors EM1

HIWIN EM1 highly dynamic AC synchronous servo motors deliver high torques across
the entire speed range. Because they have minimal mass inertia moment, they are also
suitable for demanding dynamic drive tasks such as high-frequency reversing. The
special stator/rotor structure of the EM1 series achieves very low torque ripple and
high power density in a compact form.

3.1 Characteristics EM1

Table 3.1 General characteristics AC servo motors EM1

Size 50W 100w 200W 400W 750W 1,000W
Motor type Permanently excited synchronous servo motor

Magnets Neodymium iron boron magnets

Housing Aluminium

Colour Black

Motor protection class [P65

Connector protection class P20 IP6b
Motor shaft protection class IP40 (optional IP6b)

Insulation class Class F

Shaft end Without feather key groove, with centric threaded hole

Peak torque 3 = nominal torque

Service life >20,000h (at nominal Load)

Motor connection Cable (300 mm) with ready-assembled connector Connector
Encoder connection Cable (300 mm) with ready-assembled connector Connector
Cooling Convective

Thermal monitoring Not available

Encoder 23-bit absolute (single or multi turn)

Table 3.2 Ambient conditions AC servo motors EM1

Size 50W 100w 200W 400W 750W 1,000W
Ambient temperature 0°Cto50°C

Storage temperature -15°Cto70°C

Air humidity Up to 80 % relative air humidity

Max. Max. installation height 1,000 m above sea level

10
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3.2 Order code EM1
O Motor

Series:
EM1

Rated speed/Maximum speed:
A:2,000/3,000 (rms) ~ (1K: 1,000W)

C:3,000/6,000 (rms) ~ (05: 50W, 10: 100 W, 20: 200 W,

40: 400W, 75: 750 W)

@cnwﬂ

Inertia:
M:  Medium inertia

U 1
Motor shaft:

A: Round shaft

Special equipment:
0:  Without

Encoder type:
E: 23 bit absolute single turn
F: 23 bit absolute multi turn

Power class:
05: 50w

10: 100W
20: 200W
40: 40OW
75: 7H0W
1K: 1,000W

o Motor cable

Holding break options:
0:  Without holding brake
B: With holding brake

w S
HIWIN motor cable

Suitable for motor type:
S: 50-750W
M: From 1,000W

Number of cores:

Drive input voltage:
2: 220VAC

Cable type:
B:  Highly flexible

04: Motor cable without brake
06: Motor cable with brake

Cable length:
03M: 3m
05M: bm
07M: 7m
10M: 10m

Design of motor end:
A: Plastic connector (socket), 50 to 750 W

B:  Straight round connector (socket), from 1,000W
C: Angled round connector (socket), from 1,000 W

o Encoder cable

Design of amplifier side:
B:  Open cable ends

w 2l

HIWIN encoder cable

Suitable for encoder type:
231: 23 bit absolute (singleturn)
23A: 23 bit absolute (multiturn)

Cable type:
B:  Highly flexible

Design of motor end:
A:  Plastic connector (socket), 50 to 750 W

B:  Straight round connector (socket), from 1,000 W
C: Angled round connector (socket], from 1,000 W

Cable length:
03M: 3m
05M: bm
07M: 7m
10M: 10m

Design of amplifier side:
B:  Open SRC connector suitable
for ED1 drive

EM1-01-0-EN-2207-K
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AC servo motors EM1

3.3 Technical data EM1

3.3.1AC servo motor EM1-50W

Table 3.3 Technical data EM1 - 50 W

Motor data Symbol | Unit EM1-05
Drive input voltage Vv VAC 220

Rated power W W 50

Rated torque Te Nm 0.16
Rated current e Aes 0.64

Peak max. torque Tp Nm 0.59

Peak max. current lp At 18

Rated speed ny rms 3,000
Peak max. speed My rms 6,000
Torque constant K Nm/Agt 0.25

Back EMF constant K Vese/(1,000tms) | 18.526
Resistance ! R 0 25.24
Inductance ! L mH 13.09
Inertia of rotating parts J kgm? (x104) | 0.0368 (0.0401)
(with brake)

Mass (with brake) M kg 0.36/(0.56)

Motor insulation level

Class F (under certification)

Torque-speed curve EM1-50W
0.7

Motor protection level Total enclosed, self-cooled, IP65 (except for shaft
and connector) 0.6
Insulation resistance 10M0, DC 500V [][]'559 |
Insulation voltage resistance | AC 1500V, 60 seconds '
Brake specifications ? = 0.4
Static friction torque Ty Nm 0.32 § 03
Enabled current Ay A 0.25
Brake input voltage v e 210% 00'126
Braking time t ms 40 0.1 e ——
Release time tg ms 20 0
1 Line to line 1000 2000 3000 4000 5000 6000
2 The motor brakes are holding brakes only, not operating brakes n [min]
Dimensions EM1 - 50 W:
: 24,2 ) L=300mm
]
== Y
J
A
46,7 L=300mm
{ED )
) 6
B 2,5 1o
ﬁl | / < E ,/é;j;‘ &
= h & s &/ (& ©
il A ‘\\
" |
4Uj | j Bap 002
[ \ / 004
L By /
@‘ - — .@7 2~®4'3

Values in brackets apply -
to model with mator brake [EBIRE & 2
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3.3.2 AC servo motor EM1-100W

Table 3.4 Technical data EM1 - 100 W

Motor data Symbol | Unit EM1-10

Drive input voltage Vv VAC 220

Rated power W W 100

Rated torque Te Nm 0.32

Rated current e Aes 0.78

Peak max. torque Tp Nm 1.18

Peak max. current Ip Aett 3.45

Rated speed ny rms 3,000

Peak max. speed Mg ms 6,000

Torque constant K Nm/Ag¢ 0.41

Back EMF constant K Vess/(1,000tms) | 28.364

Resistance " R 0 2272

Inductance ! L mH 13.86

Inertia of rotating parts J kgmZ (x104) | 0.0620 (0.0653)

(with brake)

Mass (with brake) M kg 0.47 (0.67)

Motor insulation level Class F (under certification) Torque-speed curve EMT - 100W:

Motor protection level Total enclosed, self-cooled, IP65 (except for shaft 15

and connector)

Insulation resistance 10M0, DC 500V 12

Insulation voltage resistance | AC 1500V, 60 seconds 118

Brake specifications ? = 0.9 e

Static friction torque Ty Nm 0.32 =

Enabled current Ay A 0.25 T

Brake input voltage v vDC 2 +10% 0,32

Braking time to ms 40 03 ‘\\

Release time tg ms 20 0

1 Line to line 1000 2000 3000 4000 5000 6000

2 The motor brakes are holding brakes only, not operating brakes n [min]
Dimensions EM1 - 100 W:

24,2 L=300mm
i
B 6
25
= =
i
H—Uj‘

Values in brackets apply B

to model with motor brake

84,3 (114,3)

EM1-01-0-EN-2207-K
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3.3.3 AC servo motor EM1-200W

Table 3.5 Technical data EM1 - 200 W
Motor data Symbol | Unit EM1-20
Drive input voltage vV VAC 220
Rated power W W 200
Rated torque Te Nm 0.64
Rated current e At 1.6
Peak max. torque Tp Nm 2.24
Peak max. current lp Aess 6.4
Rated speed ny rms 3,000
Peak max. speed Mg rms 6,000
Torque constant K Nm/Agt 0.4
Back EMF constant Ke Vere/(1,000rms) | 27.23
Resistance " R 0 5.53
Inductance ! L mH 8.76
Inertia of rotating parts J kgmZ (x10-4) | 0.263 (0.326)
(with brake)
Mass (with brake) M kg 0.851 (1.085)
Motor insulation level Class F (under certification) Torque-speed curve EM1 - 200 W:
Motor protection level Total enclosed, self-cooled, IP65 (except for shaft 2.5
and connector) 224 ‘ ‘ ‘ ‘ ‘
Insulation resistance 10M0, DC 500V i —
Insulation voltage resistance | AC 1500V, 60 seconds
Brake specifications ? - 1.5
Static friction torque Th Nm 1.3 §
Enabled current Ay A 0.32 1
Brake input voltage v vDC 24+10% [][,]65 —
Braking time to ms 30 '
Release time tg ms 20
W ine to line 1000 2000 3000 4000 5000
2 The motor brakes are holding brakes only, not operating brakes n [min]
Dimensions EM1 - 200 W:
23.7_ | -300mm
~
L A
46,7 L=300mm
& © 7
D) | i
i o O /
0 26 N N 7 W
O ¥
: S Cloe %y
(S8
85,5 (115,5) 30 160

Values in brackets apply to model with motor brake

6000
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3.3.4 AC servo motor EM1 - 400 W

Table 3.6 Technical data EM1 - 400 W

Motor data Symbol | Unit EM1-40
Drive input voltage vV VAC 220
Rated power W W 400
Rated torque Te Nm 1.27
Rated current e At 15

Peak max. torque Tp Nm bbb
Peak max. current lp Aett 10

Rated speed ny rms 3,000
Peak max. speed Mg rms 6,000
Torque constant K Nm/Agt 0.508
Back EMF constant K Ver/(1,000rms) | 33.87
Resistance " R 0 359
Inductance ! L mH 7.2
Inertia of rotating parts J kgm? (x104) | 0.48 (0.49)
(with brake)

Mass (with brake) M kg 1.25(1.8)

Motor insulation level

Class F (under certification)

Torque-speed curve EM1 - 400 W:

Motor protection level Total enclosed, self-cooled, IP65 (except for shaft h
and connector] i ‘ ‘ ‘ ‘

Insulation resistance 10M0, DC 500V A

Insulation voltage resistance | AC 1500V, 60 seconds

Brake specifications ? _ 3

Static friction torque Ty Nm 1.3 é

Enabled current Ay A 0.32 Tl

Brake input voltage v VDC 2+10% 1.27

Braking time to ms 30 1

Release time tg ms 20

1 Line to line 1000 2000 3000 4000 5000 6000

! The motor brakes are holding brakes only, not operating brakes n [min]

Dimensions EM1 400 - W:

23,7 L=300mm
=
A
46,7 L=300mm
®
[ '§ 3 b:(b%‘%
26 2 i’:’ N 050 %025
1 § N p%?o
(S
104,2 (134,2) 30 160

Values in brackets apply to model with motor brake

EM1-01-0-EN-2207-K
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3.3.5AC servo motor EM1 - 750 W

Table 3.7 Technical data EM1 - 750 W

Motor data Symbol | Unit EM1-75
Drive input voltage vV VAC 220
Rated power W W 750
Rated torque Te Nm 2.39
Rated current e At 4.6b
Peak max. torque Tp Nm 8.36
Peak max. current lp Aett 18.6
Rated speed ny rms 3,000
Peak max. speed Mg rms 6,000
Torque constant K Nm/Agt 0514
Back EMF constant Ke Vere/(1,000rms) | 33.48
Resistance " R 0 1.08
Inductance ! L mH 4b
Inertia of rotating parts J kgm? (x104) | 1.4 (1.47)
(with brake)
Mass (with brake) M kg 2.7(3.36)
Motor insulation level Class F (under certification) Torque-speed curve EM1 - 750 W:
Motor protection level Total enclosed, self-cooled, IP65 (except for shaft 10
and connector) 8.3 ‘ ‘ ‘ ‘
Insulation resistance 10M0, DC 500V 8
Insulation voltage resistance | AC 1500V, 60 seconds
Brake specifications ? = 6
Static friction torque Ty Nm 14 =
Enabled current Ay A 0.358 T
Brake input voltage v VDC 2+10% 2,39
Braking time tg ms 45 2 “\
Release time tg ms 10 0
ULine to line 1000 2000 3000 4000 5000 6000
2 The motor brakes are holding brakes only, not operating brakes n [min]
Dimensions EM1 - 750 W:
23,7 | L=300mm
il
A
46,7 L=300mm
=] 8
%LQ@ ; an
o B bt
2 [ wl e S
| L S 9 N ¢710%8
PCD9
| 2R e ]
St
122,3 (149,3) 40 180

Values in brackets apply to model with motor brake

16
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3.3.6 AC servo motor EM1 - 1,000W

Table 3.8 Technical data EM1 - 1,000 W

Motor data Symbol | Unit EM1-1K
Drive input voltage vV VAC 220
Rated power W W 1,000
Rated torque Te Nm 417
Rated current e At 51
Peak max. torque Tp Nm 14.3
Peak max. current lp Aett 16.3
Rated speed ny rms 2,000
Peak max. speed Mg rms 3,000
Torque constant K Nm/Agt 0.935
Back EMF constant K Ve/(1,000rms) | 54.15
Resistance " R 0 0.81
Inductance ! L mH 8
Inertia of rotating parts J kgmZ (x104) | 7.2(8.0)
(with brake)

Mass (with brake) M kg 5.4(6.2)

Motor insulation level

Class F (under certification)

Motor protection level

Total enclosed, self-cooled, IP65 (except for shaft

and connector)

Insulation resistance

10M0, DC 500V

Insulation voltage resistance

AC 1500V, 60 seconds

Brake specifications ?

Static friction torque Ty Nm 10
Enabled current Ay A 0.56
Brake input voltage v \VDC 24+10%
Braking time to ms 80
Release time tg ms 30

1 Line to line

2 The motor brakes are holding brakes only, not operating brakes

Dimensions EM1 - 1,000 W:

Torque-speed curve EM1 - 1,000 W:

20

S~

500

1000

1500
n [min]

A
c 12
B 2
[T —— g
=

5 2

U7 <

| | =

141,4 (175,1) 55

Values in brackets apply to model with motor brake

2000

2500 3000

EM1-01-0-EN-2207-K
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3.4 Options EM1

3.4.1 Motor brake

Table 3.9 Motor brake specifications for HIWIN servo motors

Motor type Unit 50W 100w 200W 400W 750W 1,000W
Braking torque (static) Nm 0.32 0.32 13 1.3 24 10.0
Maximum speed Ny rpm 6,000 6,000 6,000 6,000 6,000 3,000
Power supply \VDC 24 +10% 24 +10% 24 +10% 24 £10% 24 £10% 24 £10 %
Power consumption A 0.25 0.25 0.32 0.32 0.358 0.56
Response time open ms 40.0 40.0 30.0 30.0 450 80.0
Response time close ms 200 20.0 20.0 20.0 10.0 30.0
Please note: The motor brakes are holding brakes only, not operating brakes
3.5 Accessories EM1
3.5.1 Motor and encoder connectors
In HIWIN servo mators rated between 50W and 750 W, the motor and encoder cables
are routed directly out of the mator. For ease of installation the motor and encoder
connectors are fitted on the end of the 300 mm cable and ready to connect. As of
1,000 W motors the motor and encoder connectors are fitted on the mator housing, see
Fig. 3.1 (motor and encoder connectors).
Motor connector
Brake connector
Motor connector
Encoder connector
Encoder connector ! J—I_—T
i
[
0
| -
50 to 750W 1,000W and above

Fig. 3.1 Overview of motor and encoder connectors

Different connectors are used for HIWIN servo motors depending on the size and
model. The assignment of individual connectors is described in the tables below.

o Motor connector for 50 W - 750 W motors

3

o
g =

AMP 172159-1

Fig. 3.2 Connector assignment without brake, motor connector for 50 W - 750 W motors

18
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==,

AMP 172160-1

Fig. 3.3 Connector assignment with brake, motor connector for 50 W - 750 W motors

Table 3.10 Assignment of motor connector for 50 W - 750 W motors

Signal

AMP 172159-1 (without brake)

AMP 172160-1 (with brake)

u

3

v

w

GND

2
1
4

B+

o~ ||~ | — ||

O Motor connector, 1,000 W and above

Motors of 1,000 W and above with a motor brake have an additional, separate brake
connector (see Fig. 3.5).

WPS3106A18-10S-R

P

Fig. 3.4 Assignment of motor connector, 1,000 W and above

WPS3106A145-75-R

p

Fig. 3.5 Connector assignment for brake, 1,000 W and above

Table 3.11 Assignment of motor connector, 1,000 W and above

Signal

WPS3106A18-10S-R

WPS3106A14S-7S-R

u

A

)

w

GND

B
C
D

B+

EM1-01-0-EN-2207-K
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o Encoder connector, 50 W - 750 W

7 @91

@)
9 é) 3

®000H

AMP 1-172161-9

Fig. 3.6 Encoder connector, 50 W - 750 W

Table 3.12 Assignment of encoder connector, 50 W - 750 W

Function 23 bit absolute (singleturn) ‘ 23 bit absolute (multiturn) AMP 1-172161-9
Power supply 5V+5% 1
ov 2
Data SC+ = 3
SC- - 4
- VB (battery) b
- GND (battery) b
MA+ SD+ 7
MA- SD- 8
Shielding Shielding 9

o Encoder connector, 1,000 W and above

WPS3108A18-15-R

Fig. 3.7 Encoder connector, 1,000 W and above

Table 3.13 Assignment of encoder connector, 1,000 W and above

Function 23 bit absolute (singleturn) ‘ 23 bit absolute (multiturn) WPS3108A18-1S-R
Power supply 5V 5% A
0v B
Data SC+ = C
SC- — D
- VB (battery) E
- GND (battery) F
MA+ SD+ 6
MA- SD- H
Shielding Shielding |

20



3.5.2 Motor and encoder cables

o Motor cables

Table 3.14 Motor cables for 50 W - 750 W motors without brake

Article number | Order code Length
8-10-1800 HVPS04ABO3MB 3m
8-10-1801 HVPS04ABO5MB bm
8-10-1802 HVPS04ABO7MB 7m
8-10-1803 HVPS04ABTOMB | 10m

AMP-172159-1

Table 3.15 Motor cables for 50 W - 750 W motors with brake

Article number | Order code Length
8-10-1804 HVPS06ABO3MB 3m
8-10-1805 HVPS06AB0SMB bm
8-10-1806 HVPS06AB07MB 7m
8-10-1807 HVPSO6ABTOMB | 10m

e =

AMP-172160-1

Table 3.16 Motor cables for 1,000 W motors and above without brake

Article number | Order code Length
80032333 HVPMO4CBO3MB 3m
80032352 HVPMO4CBO5MB bm
80032354 HVPMO4CBO7MB 7m
80032355 HVPMO4CB1OMB | 10m

WPS3108A18-10S-R

Mator cables with straight connector on request

Table 3.17 Motor cables for 1,000 W motors and above with brake

Article number | Order code Length
80032356 HVPMO6CBO3MB 3m
80032357 HVPMOD6CBO5MB om
80032358 HVPMOD6CBO7MB 7m
80032359 HVPMO6CBTOMB | 10m

WPS3108A18-10S-R

WPS3108A14-7S-R

Motor cables with straight connector on request

EM1-01-0-EN-2207-K
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o Encoder cables

Table 3.18 Encoder cables 23 bit absolute (singleturn) for 50 W - 750 W motors, ED1 drive

Article number | Order code Length
8-10-1816 HVEZ3IABO3MB 3m
8-10-1817 HVEZ3IABO5MB bm
8-10-1818 HVEZ3IABO7MB 7m
8-10-1819 HVEZ3IAB10MB 10m

AMP-172161-9

e
| g
(7N | =

Table 3.19 Encoder cables 23 bit absolute (multiturn) for 50 W - 750 W motors, ED1 drive

Article number | Order code Length
8-10-1824 HVE23AABO3MB 3m
8-10-1825 HVE23AABOSMB bm
8-10-1826 HVE23AABO7MB 7m
8-10-1827 HVE23AAB10MB 10m

AMP-1-172161-9

Table 3.20 Encoder cables 23 bit absolute (singleturn) for 1,000 W motors and above, ED1 drive

Article number | Order code

80032398 HVEZ3ICBO3MB
80032411 HVEZ3ICBO5MB
80032412 HVE23ICBO7MB
80032414 HVE23ICB10MB

WPS3108A18-1S-R

Encoder cables with straight connector on request

Table 3.21 Encoder cables 23 bit absolute (multiturn) for 1,000 W motors and above, ED1 drive

Article number | Order code Length
80032415 HVEZ3ACBO3MB 3m
80032416 HVEZ3ACBO5SMB bm
80032417 HVEZ3ACBO7MB 7m
80032418 HVEZ3ACBIOMB | 10m

WPS3108A18-15-R

Encoder cables with straight connector on request

22
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