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Feature

Excellent Performanece

Excellently high speed response

With help of semiconductor high- »—‘\

end motion control algorithm and Speed Response > 1200Hz |

advanced common gain concept,

the high speed response is \

achieved, therefore satisfying all L

of the motion control needs. ~

P~ \
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\ \
\ !

17bit High resolution encoder

Thanks to the advanced serial |—| |—| |—| |—|
encoder technology, a resolution

of 131072 count/rev is reached. It }
guarantees the performance of

most demanded motions. J_|_|—|_|_|_|_|_

High acceleration responses

Using advanced WizAlg controller

design tools, plus space vector f—
current control technology, servo l’
performance has been achieved to |
the highest level. To change motor 0 o2 doi  oos 0.08 P
speed from -3000 to +3000 rpm, it |
takes as low as 0.006 second. |
— i=—0.006 sec
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Built-in accuracy improvement features

D2 drive includes features to improve total positioning accuracy of
the mechanical system. The table size can be up to 16000 points. It is
implemented in all control modes to optimize system behavior.
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Without compensation With compensation

&, .
1~ ))) Vibration Suppression Feature

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

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

With suppression
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Simple: Operation

o R smplesewp

Three Steps
Tuning completed

Auto phase center

Easy operation

Parameters are categorized according to features, only necessary ones are
shown at the right time. No confusing parameter list.

Without PC and user’s interface, it is
possible to complete basic settings.
The LCD display shows the necessary
error or warning information and
statuses. With push buttons on the
panel, it is possible to set gains and
test run.

E LCD display
B puRs
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Easy Integration

" The total solution

HIWIN provides positioning modules, motors, and the best servo drive
solution from mega-fabs. According to customer’s requirements we can
integrate all that are required for user’s easiness of application.

Industrial Robot

Mega-Fabs Drive
\ Line Filter

{.B0aE. §

Ferrite core  STDO terminal Regenerative
resistors

[
| g s 0 i ' /

AC servo Motor
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Complete Tool Sets

Real time scope, frequency analysis tool, gain scheduling tools, I/0 settings, electronic gear
tools, encoder output scale etc makes the complete tools for motion control in diverse fields.
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Accuracy enhancement e e | = ! ".I bl Advanced gain
Toimprove on the b - 2 | ok scheduling feature
positioning accuracy of ' . " T ]‘.—:‘.: T After setting gains through
motion systems, the D2 ! x = ey ot e optimization tools, there
amplifier is featured with [l ! g is only one value to adjust:
an error compensation 5 v T the common gain. During
function. By taking the = = = motion, the D2 drive
measurements from a ' S provides a gain scheduling
laser interferometer, the function. You can adjust the
positioning error table can gain according to different
be built inside the D2, so that phases of motion, such
high positioning accuracy is as moving phase, settling
achieved. phase, and in-position
phase.
B e O e "
ooy L -~ — by s oo MM
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Optimization tools o] | Flai o ! . o : Variety of 1/ O functions
The D2 provides a powerful | s | ..\'m | o i e f i In response to a number of
and easy to use tool for / e " L =3 different functions, you are
optimization. You can use =l ; -} = free to configure the 1 /0
the frequency analysis tools === | # pin functionality and adapt
to display the real response |.': different hardware interface
in the form of a graph. You o i needs. This satisfies
can easily set the best gain ' r i & _ ___diverse requirements for
value for the system based : different motion controllers
onthe realresponse, even  '* i - - with regards to their pin
first time users can easily assignments and hardware
get started. interfaces.
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Analysis Tools

To solve a resonance | e
problem, the D2 drive o = |
offers afilter design tool o |
for improving the control "

performance, a Fast Fourier . 14 |
Transform (FFT) and other i ML B
mathematical operation o i
tools.. You can use the L

WP

functions to calculate the
resonant frequency of the
system easily, and to make

b the filter design more
accurate.



Application international safety standards

C€

Drive Motor
EN55011
EMC EN41000-6-2 EN55011
Directives EN61000-6-4 EN61000-6-2
EC EN61000-3-2 EN61000-6-4
Directives EN61000-3-3
Low-Voltage EN60034-1
Directives EN61800-5-1 EN60034-5




Motor line-up / Application

Rotary
Rated Rated Encoder
Motor Voltage Output g:;ggmg)l( Ech;?iil;re Application
(W) Speed)(rpm) 13-bit 17-bit
#Semiconductor
equipment
220V 50W 3000 O O #Packing machines
4500 ®SMT machines
#Food machines
¢ CD equipment
220V 100W iggg © ©
—
o
=
5 FRLS IP54/1P65
g-
. 3000
220V 200W . © ©
220V 400W 2233 O ©
#Semiconductor
equipment
3000 #Packing machines
FRMS 220V 750W i © ©  IP54/IP65 *SMT machines
< #Food machines
a ¢ CD equipment
(0]
g #Machine tools
= ¢Conveyors
o 2000 #Textile machines
FRMM 220V 1000W 3000 © O IP54/IP65 eRobots




Model designation

Drive-Series of D2
[ 2 & o | 2 [ 3 B s B B | 0o |

1st+2nd 3rd+4th 5th 6th 7th 8th 9th
|
Ist+2nd 9th Encoder Type
D2 HIWIN Drive-Series of D2 0 13-bit Incremental
4 17-bit Incremental
3rd+4th Rated Output —
01 50W / 100W —_8h Frame
04 | 200W/400W A Frame A
10| 750W/1000W B Frame B
FrameC
5th Phase
2 Single Phase / 3Phase /h nterface
P Pulse
S Full Function
6th Voltage Range
3 110V / 220V
Servo motor
| FR | s | 4w | 2 | o0 | 4 | 06 | A |
1st+2nd 3rd+4th 5th+éth 7th 8th 9th  10th+11th  12th
|
,7
1st+2nd o Shaft Oil Seal
FR gmm&or Serios Rognd Key, Center tap | With Wit?@out
A
B © O
3rd+4th Motor type © © ©
LS Low Inertia Small Capacity D @ ©)
MS Middle Inertia Small Capacity
MM Middle Inertia Middle Capacity L 10th+11th Erame Size
AL 42mm
5th+6th Output Power 06 60mm
05 50W 08 80mm
10 100W 13 130mm
20 200W
40 400w 9th Encoder Type
75 750W 5 13-bit Incremental
1K 1000W 3 17-bit Incremental
7th Drive Input Voltage
’ 220V 8th Brake Option
0 Without Brake
B With Brake 9
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Motor cable & Brake cable

1st+2nd+3rd 4th 5th+6th 7th
1st+2nd+3rd Q
HIWIN Power
Extension Cable
4th Capacity Type
Code Specification
S Small Capacity (0.05KW~0.75KW)
M Middle Capacity (TKW)
5th+6th Number of pin
Code Specification
04 Power
06 Brake & Power
7th Motor Side Connector
Code Specification
A AMP Connector
B Straight Connector
© L-Shaped Connector
Encoder cable
HVE 17A A B
1st+2nd+3rd 4th+5th+6th 7th 8th

|

1st+2nd+3rd
HIWIN Encoder
Extension Cable
4th+5th+6th Encoder Type
Code Specification
13l 13-bit Incremental
171 17-bit Incremental
7th Encoder Side Connector
Code Specification
A AMP Connector
B Straight Connector
© L-Shaped Connector

10

W s |06 | A A | oM [ A

8th  9th+10th+11th  12th

—

12th Cable Type
Code Specification
A Standard
B Highly Bendable Type
9th+10th+11th Length of Cable
Code Specification
03M 3M
05M 5M
07M ™
10M 10M
8th Driver Side Connector
Code Specification
A Rod terminal
05M A
9th+10th+11th ~ 12th
|
12th Cable Type
Code Specification
A Standard
B Highly Bendable Type
9th+10th+11th Length of Cable
Code Specification
03M 3M
05M 5M
07M ™
10M 10M
8th Driver Side Connector
Code Specification

B SCR Connector




Overing wiring e g

Connector type (110/220V: A to C- Frame)

[ —O— |
T

D D —Circuit Breaker(MCCB)
1
&

Display Panel
Two lines Dot Matrix Indicates
messages and parameters

ol
B

__Noise Filter
(optional)

— Status LED

([ ~ Ready/Error quick guide
——=| —Magnetic Contactor(MC .
= 9 (MC) Connection to PC
Use MINI-B USB cable
__Reactor(L) —
(optional) Lightening
° For D2
8 - FREE
N
3 i _ =
= £ Please download from
‘ . = www.hiwinmikro.com.tw
: K
Regeneration = 5
(optional) -
L [¢] o
\ Connection to
—— host controller
DC 24V for brake 50 pin SCSI connector

(Standard accessory)
(applied by Customer)

T

Connection to Encoder -

Encoder cable (optional)

S eeccccccccacaaa)—

Use this cable when a

Motor with Brake

Servo motor
(Brake option)

"
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Table of Part Numbers and Options

AC50W~AC750W-13bit Incremental

Motor Drive Optional parts
S, S Power capacity Motor cable(Note 2) Encoder cable D2 drive accessories
art No. art No. (Rated load) -
Motor Series Power supply Qb Part No. (Full function | (Pulse type | Frame ) ) ~ 13bit Control 1 phase 3 phase External
(W) (Note 1) without brake with brake incremental . EMC Pack EMC Pack | Regenerative
type) Only) Signal Cable ;
(Note 2) (Note 3) (Note 3) Resistor
FRLS05205A4A
50
FRLS052B5A4 A
D2-0123-S-A0 | D2-0123-P-A0 | Frame A %pfl:\f;z'
FRLS10205A4A :
100
FRLS102B5A4 A
Low Inertia FRLS D2-EMC1
single phase/ FRLS2020506 A
3phase 200 HVPS04AACIOO<C | HYPS06AALCIOIIS | HVE13IABO OO LMACKO02D D2-EMC2 | 050100700001
220V FRLS202B506A Approx.
D2-0423-S-B0 | D2-0423-P-BO | Frame B 0.9KVA
FRLS4020506 A :
400
FRLS402B506 A
FRMS7520508A ADDrox
Middle inertia | FRMS 750 D2-1023-S-CO D2-1023-P-CO0 | FrameC 1pi§kVA- D2-EMC3
FRMS752B508A :
(Note 1) A : Shaft End & il Seal Specification (Please refer to p.9)
(Note 3) : EMC pack model (please refer to p.30)
# Motor Cable(with brake)
[Note 2] : Selection of cable for FRMS motor HVPS06AA | 11O

¢ Motor Cable(without brake)

Cable Length T
9th+10th+11th Length of Cable

Cable Bendable Type

m Cable Type
HVPSO4AA[ [ [ 1O

Code Specification Code Specification
:’_ L 03M 3M A Standard
Cable Length Cable Bendable Type 05M 5M B Highly Bendable Type

Length of Cable Cable Type 07M 7™M

Code Specification Code Specification 10M 10M

03M 3M A Standard

05M 5M B Highly Bendable Type

07M ™ ¢ Encoder Cable(13bit-Incremental)

o o HVE13IAB [ [ | O

Cable Length T
9th+10th+11th Length of Cable

Cable Bendable Type

12

Code Specification Code Specification

03M 3M A Standard

05M 5M B Highly Bendable Type
07M 7™

10M 10M

13
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ACTKW-13bit Incremental

HIWIN.
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Motor Drive Optional parts
Power capacity Motor cable(Note 2) Encoder cable D2 drive accessories
Output Part No Part No. Part No. (Rated load) - External
Motor Series Power supply P y (Full function | (Pulsetype | Frame ) ) - 13bit Control 1phase 3 phase Regenerative
(W) (Note 1)
ote type) Only) without brake with brake incremental Signal Cable EMC Pack EMC Pack Resistor
(Note 2) g (Note 3) (Note 3)
single phase/ FRMM1K20513A Approx
Middle inertia | FRMM 3phase 1000 D2-1023-S-C0 D2-1023-P-C0 | Frame C 1p§kVA. HVPMO4YALICICIO [HVPMO6 A [HVE13IOBICI<O|  LMACK02D D2-EMC3 D2-EMC2 050100700001
220V FRMM1K2B513A .

(Note 1) A : Shaft End & Oil Seal Specification (Please refer to p.9)

(Note 3) : EMC pack model (please refer to p.30)

(Note 2) : Motor Cable (without brake & without brake)

HVPMO4-AL 1] O
Motor Side Connector J -L Cable Bendable Type

Motor Side Connector(Note 2)

Code Specification
B Straight Type
C L-Shaped Type

Cable Length

Code Specification
A Standard
B Highly Bendable Type

9th+10th+11th Length of Cable

Code Specification
03M 3M
05M 5M
07M ™
10M 10M

# Motor Side Connector
® Straight Type

——

i

JIIN000TIN

14

® | -Shaped Type

(AT Ie

®Encoder Cable(13bit-Incrementa

)

HVE13IOBL ][ ][]

Hirose Connectors J

Encoder Side Connector(Note 3)

Code Specification
B Straight Type
© L-Shaped Type

-L Cable Bendable Type
Cable Type

Code Specification
A Standard
B Highly Bendable Type

Cable Length

9th+10th+11th Length of Cable

Code Specification
03M 3M
05M 5M
07M ™
10M 10M

®Encoder Side Connector
® Straight Type

® | -Shaped Type

15
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AC50W~AC750W-17bit Incremental

Motor Drive Optional parts
Power capacity Motor cable(Note 2) Encoder cable D2 drive accessories
Output Part No Part No. Part No. (Rated load) - External
Motor Series Power supply P y (Full function | (Pulse type | Frame ) ) ~ 17bit Control 1 phase 3 phase Regenerative
(W) (Note 1) typel Only) without brake with brake incremental | . | EMC Pack EMC Pack Resistor
(Note 2) . (Note 3) (Note 3)
FRLS05203A4A
50
FRLS052B3A4A
D2-0123-S-A4 | D2-0123-P-A4 | Frame A %pfl:\‘;z'
FRLS10203A4A :
100
FRLS102B3A4A
Low Inertia FRLS D2-EMC1
single phase/ FRLS2020306A
3phase 200 HVPS04AACIOO<C | HYPS06AALCIOIIS | HVE17IABOOOO LMACKO02D D2-EMC2 050100700001
220V FRLS202B306A
D2-0423-S-B4 | D2-0423-P-B4 | Frame B %p;’l:\‘};'
FRLS4020306 A :
400
FRLS402B306A
FRMS7520308A ADDrox
Middle inertia | FRMS 750 D2-1023-S-C4 D2-1023-P-C4 | Frame C 1p£§)kVA- D2-EMC3
FRMS752B308A :
(Note 1) A : Shaft End & il Seal Specification (Please refer to p.9)
(Note 3) : EMC pack model (please refer to p.30)
¢ Motor Cable(with brake)
[Note 2] : Selection of cable for FRMS motor HVPS06AA[ [ 11O
¢ Motor Cable(without brake) Cable Length :’_ L Cable Bendable Type
HVPSO‘AADDD <> Code Specification Code Specification
03M 3M A Standard
Cable Length :I_ L Cable Bendable Type 05M 5M B Highly Bendable Type
Code Specification Code Specification 10M 10M
03M 3M A Standard
05M 5M B Highly Bendable Type
07M ™ ¢ Encoder Cable(17bit-Incremental)
10M 10M

HVE171ABL [ [ 1<
Cable Length :’_ L Cable Bendable Type

JURIEEIO  Length of Cable Cable Type

Code Specification Code Specification

03M 3M A Standard

05M 5M B Highly Bendable Type
07M ™™

10M 10M

16 17
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ACTKW-17bit Incremental

Motor Drive Optional parts
Power capacity Motor cable(Note 2) Encoder cable D2 drive accessories
Output Part No Part No. Part No. (Rated load) - External
Motor Series Power supply P y (Full function | (Pulsetype | Frame ) ) ~ 17bit Control 1 phase 3 phase Regenerative
(W) (Note 1)
ote type) Only) without brake with brake incremental Sianal Cable EMC Pack EMC Pack Resistor
(Note 2) g (Note 3) (Note 3)
single phase/ FRMM1K20313A Approx
Middle inertia | FRMM 3phase 1000 D2-1023-S-C4 D2-1023-P-C4 | Frame C 1p§kVA. HVPMO4YALICICIO [HVPMOS AL [HVE17IOBLICII<C | LMACKO02D D2-EMC3 D2-EMC2 050100700001
220V FRMM1K2B313A .
(Note 1) A : Shaft End & Oil Seal Specification (Please refer to p.9)
(Note 3) : EMC pack model (please refer to p.30)
(Note 2) : Motor Cable (without brake & without brake) ¢Encoder Cable(17bit-Incremental)

HVPMO4--AL 1] O HVE1710B ][ ][]
Motor Side Connector —-,- L Cable Bendable Type Hirose Connectors —-,- L Cable Bendable Type
Motor Side Connector(Note 2) m Cable Type Encoder Side Connector(Note 3) m Cable Type

Code Specification Code Specification Code Specification Code Specification
B Straight Type A Standard B Straight Type A Standard
© L-Shaped Type B Highly Bendable Type C L-Shaped Type B Highly Bendable Type

Cable Length Cable Length

9th+10th+11th Length of Cable 9th+10th+11th Length of Cable

Code Specification Code Specification
03M 3M 03M 3M
05M 5M 05M 5M
07M ™ 07M ™
10M 10M 10M 10M
4 Motor Side Connector ¢ Encoder Side Connector
® Straight Type ® |-Shaped Type ® Straight Type ® |-Shaped Type

00000

i

T T

18 19
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Servo Drive

1.1 Basic Specifications of Servo Drive for full function

Input power 220V

Main circuit [Ato C-frame

Single/3-phase, 200 to 240V 50/60Hz

Control circuit [ Ato C-frame

Single phase, 200 to 240V 50/60Hz

Operation Temperature: 0°C~40°C

Temperature (if over 55°C, forced ventilation is needed)
Storage Temperature: -20°C~65C
Environment Humidity 0 to 90%RH
Altitude Under 1000 Meters
Vibration 1G (10 to 500Hz)
Control method IGBT PWM space vector control
Encoder feedback 13-bit (10000 cnt/rev) incremental encoder, 9-wire serial
17-bit (131072 cnt/rev) incremental encoder, 5-wire serial
. Input General purpose 9 inputs
Control signal
Output General purpose 4 outputs
Parallel 1/0 ) Input 1 input (12bit A/D)
Analog signal -
connector Output 2 outputs (Analog monitor: 2 outputs)
. Input 2 inputs (Low speed channel, High speed channel)
Pulse signal - -
Output 4 outputs (Line driver: 3output, open collector: 1 output)
Used for direct brake connection. (no need of extra relay
Brake connector Control signal output for brake)
Also programmable for general purpose output
Communication function USB Connection with PC, 115200bps

Front panel

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

Regeneration

A, B-frame:

No built-in regenerative resistor (external )

C-frame:

Built-in regenerative resistor (external resistor is also
available)

Dynamic brake

External only (Option)

Control mode

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




Functions

Control input

(1)Inhibit pulse command, (2)Clear position error, (3)Axis Enable, (4)Switch
between 1stand 2 CG, (5)Electronic Gear Select, (6)Left Limit Switch, (7)Switch
between 1stand 2n¢ mode, (8)Clear Error, (9)Right Limit Switch etc.

Control output

(1)Servo Ready, (2)Errors, (3)In-Position, (4)Zero Speed Detected etc.

Max. command pulse

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

Error Mapping

e frequency
w -
= BTG EEL (1) Pulse and Direction, (2) Pulse Up/Pulse Down(3) Quadrature(AgB)
= format
§ Pulseinput | Electronic
6"1" gear (Division/ Gear ratio: pulses/counts
- Multiplication of pulses: 1~2147483647, counts: 1~2147483647
command pulse)
Smoothing filter Smooth factor : 1~500 (0: no smoothing filter)
VSF can remove the vibration frequency that occurs during movement. It
Vibration suppression filter(VSF) can reduce the vibration caused by the system’ s structure and improve the
machine’ s productivity.
(1)Zero Speed Clamp, (2)Axis Enable, (3)Switch between 1st and 2nd CG, (4)Left
Control input Limit Switch, (5)Switch between 1st and 2nd mode, (6)Clear Error, (7)Right Limit
s Switch etc.
g_ Control output (1)Servo Ready, (2)Errors, (3)In-Velocity, (4)Zero Speed Detected etc.
f . Velocity command Speed command input can be provided by means of duty cycle of PWM input.
S |PWMinput |. ) ;
S input Parameter are used for scale setting and command polarity.
o Velocity command Speed command input can be provided by means of analog voltage.
~— | Analog Input | . } ”
input Parameter are used for scale setting and command polarity.
Zero speed clamp Zero speed clamp input is possible.
(1)Zero Speed Clamp, (2]Axis Enable, (3)Switch between 1st and 2nd CG, (4]Left
Control input Limit Switch, (5)Switch between 1st and 2nd mode, (6)Clear Error, (7)Right Limit
- Switch etc.
o
_é Control output (1)Servo Ready, (2)Errors, (3)In-Velocity, (4)Zero Speed Detected etc.
o . . .
& || E ot || Tave e cemmerd G Torque command input can be proylded by means of duty (.:ycle of PWM input.
=] Parameter are used for scale setting and command polarity.
=
o . .
= | Anatog Input | Torque command input Torque command input can be proylded by means of analqg voltage.
Parameter are used for scale setting and command polarity.
Speed limit function Speed limit value with parameter is possible
The AutoTune procedure runs automatically after started and identify the load
Auto tune inertia, so that no user setting is required. All necessary gains are set with one
click from the LCD panel.
Emulated encoder feedback output | Set up of any value is possible (frequency up to 18M cnt/s)
(1)Motor short detected, (2)Over voltage detected, (3)Position error too big, (4)
Protective function Encoder error, (5)Soft-thermal threshold reached, (6)Motor maybe disconnected,
(7)Amplifier over temperature, (8)Under voltage detected, (9)5V for encoder Card
- fail, (10)Phase initialization error, (11)Serial encoder communication error
§ Error log Errors and warnings are saved in non-volatile memory
g Method: Established compensation table to compensate encoder error by linear

interpolation

Samples: Maximum 16,000 point

Storage: Flash ROM, Disc file

Unit: um, count

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

Others

Friction compensation, Backlash compensation
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1.2 Basic Specifications of Servo Drive for pulse type

Input power

Main circuit |Ato C-frame

Single phase, 200 to 240V 50/60Hz

220V

Control circuit [ A to C-frame

Single phase, 200 to 240V 50/60Hz

Operation Temperature: 0°C~40°C

Temperature (if over 55°C, forced ventilation is needed)
Storage Temperature: -20°C~65C
Environment Humidity 0 to 90%RH
Altitude Under 1000 Meters
Vibration 1G (10 to 500Hz)
Control method IGBT PWM space vector control
Encoder feedback 13-bit (10000 cnt/rev) incremental encoder, 9-wire serial
17-bit (131072 cnt/rev) incremental encoder, 5-wire serial
. Input General purpose 9 inputs
Control signal
Parallel I/0 Output General purpose 4 outputs
connector . Input 2 inputs (Low speed channel, High speed channel)
Pulse signal - -
Output 4 outputs (Line driver: 3output, open collector: 1 output)
Used for direct brake connection. (no need of extra relay
Brake connector Control signal output for brake)
Also programmable for general purpose output
Communication function USB Connection with PC, 115200bps

Front panel

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

Regeneration

A, B-frame:

No built-in regenerative resistor (external )

C-frame:

Built-in regenerative resistor (external resistor is also
available)

Dynamic brake

External only (Option)

Control mode

Position control only




Functions

Control input

(1)Inhibit pulse command, (2)Clear position error, (3)Axis Enable, (4)Switch
between 1stand 2 CG, (5)Electronic Gear Select, (6)Left Limit Switch, (7)Switch
between 1stand 2n mode, (8)Clear Error, (9)Right Limit Switch etc.

Control output

(1)Servo Ready, (2)Errors, (3)In-Position, (4)Zero Speed Detected etc.

Max. command pulse

Dedicated interface for Photo-coupler(single end input): 500kpps

Error Mapping

o frequency Dedicated interface for line driver(differential input): 4Mpps(16M cnt/s with AgB)
w -
= inpufpulsessignal (1) Pulse and Direction, (2) Pulse Up/Pulse Down, (3) Quadrature(AgB)
= format
§ Pulseinput | Electronic
é" gear (Division/ Gear ratio: pulses/counts
- Multiplication of pulses: 1~2147483647, counts: 1~2147483647
command pulse)
Smoothing filter Smooth factor : 1~500 (0: no smoothing filter)
VSF can remove the vibration frequency that occurs during movement. It
Vibration suppression filter(VSF) can reduce the vibration caused by the system’ s structure and improve the
machine’ s productivity.
The AutoTune procedure runs automatically after started and identify the load
Auto tune inertia, so that no user setting is required. All necessary gains are set with one
click from the LCD panel.
Emulated encoder feedback output [ Set up of any value is possible (frequency up to 18M cnt/s)
(1)Motor short detected, (2)Over voltage detected, (3)Position error too big, (4)
Protective function Encoder error, (5)Soft-thermal threshold reached, (6)Motor maybe disconnected,
(7)Amplifier over temperature, (8]JUnder voltage detected, (9)5V for encoder Card
o fail, (10)Phase initialization error, (11)Serial encoder communication error
§ Error log Errors and warnings are saved in non-volatile memory
g Method: Established compensation table to compensate encoder error by linear

interpolation

Samples: Maximum 16,000 point

Storage: Flash ROM, Disc file

Unit: um, count

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

Others

Friction compensation, Backlash compensation
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Wiring diagram
Wiring to Connector CN1 and CN2

A. Single-phase(Brake without relay, using HIWIN motor)

AC110/220
Source
[ 1
$ D2 Series
MCCB
1 CN1
D L1 Main
Noise Filter | o MC L2 Power
©) L3 S
' o
O--5iiiisy L
B+ g 'E U Motor
Power
AC Y, .
= Motor w A
) ; REG-
External Regen Resistor 5 REG+
L1C } Control
Power
"2|C Supply
--------------------------------- +24V
B+0-----nmmmmmei e ee B+ Brake
24Voc T B- O-seeeeeeeeeeeeeeneaaaes B- Connector
--------------------------------- RTN
B+,B- Connect to AC Motor
|CN2

24



B. Three-phase(Brake without relay, using HIWIN motor)

AC110/220
Source

)

MCCB

Noise Filter

SR

External Regen Resistor

B+,B- Connect to AC Motor

D2 Series
CN1
Main
Power
Supply
Motor
Power
Line
REG-
REG+
o
L2|C Supply
+24V
B+ Break
B- Connector
RTN
[CN2

--------- : Optional connected( Brake, Regen)

25



1.3 Control circuit
A. Wiring Example of Position Control Mode

D2 Series CNé6 % e PR
_ |45 High speed
z COM+ v E CWH " command pulse input.
Inhibit Pulse 33 n l—[>|—l % CCWH+ (Use with 4Mpps or less.)
- 1
Clear Position Error 30 A7K CCWH- 47
" AXIS Enabl 2 =Y A SG |
— - nable 29 13 — & T @ Be sure to connect.
| Switch 1% or2™ CG 27 4 | -w] cwL -
| Electronic Gear Select 1 g 5 | 11~19 use x| X cwL+ |
Left Limit Switch 2 2 S PEILIEE cwL-
b 16 - ircuit di W - Low speed
Switch 17 or 2 Mod circuit diagram ,
- witcl or ode 32 7 | w14 CCWL |2 com_mand pulse input.
o Clear Error 51 m | g( 2K CoWLs 5 (Use with 500Kpps or less.)
e z% 2T 220
| Right Limit Switch 9 19 ,/1[ W CcCwL- 8

*'\‘ 47K @

(/ Twisted pair)

Servo Ready zj ?)1: _b_b_t# K_

A-phase output

K0 o2+ < e 7

Errors 36 O2- _L\l_b_ #Z 5 § K B-phase output
c -
[_éji 03+ T = H

In-Position 38 | 03- _b—b_ # ’ ﬁ{ Z-phase output

Voe = 04- —b_b_ t# $ ]

12 to 24\7|- 13 SG

Z-phase output
(open collector)

Uy,

Low speed command pulse input.(Use with 500Kpps or less.)

cwL - CWL

x I owLr [ 31 [ owLr
PRI P e PRI EY ST oW
ccwL = i B\Y CCWL

20— CoWLr P |: - 2[5 CCWL+
ﬂ#i T'g'.'g CCWL- SﬁL:(;S—&L ﬂ# ===v2‘v?v‘(') CCWL-

(2) When you do not use the external resistor with

Voo Specifications of R V.. 15 24V power supply
12v Tkohm 1/2W 2= =10mA
24V 2k ohm 1/2W R+ 220

(1) When you use the external resistor with 12V and
24V power supply
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B. Wiring Example of Velocity/Torque Control Mode

D2 Series CN6 Ai :g

Japooug

CWH+ [
45
T CWH- |2
C CCWH+ 48
CCWH- [
v 1k 25
SG (B

r I
-w{ CcwL [
2K 3
pi o BCLIL o
M  CWL- [
—W+{ CCWL (2
2K | 2K 5
PEE3 R ek
£ T 220 5
W CCWL- &

( / ‘Twisted pair)

A-phase output

B-phase output

COM+
___ Zero Speed Clamp 33 1 I_B'_l
K
- 30 12 v 7K
- AXIS Enable 29 13
| Switch 1stor 274 CG 27 14
B 28 | 5 11~19 use
|7 Left Limit Switch 2 6 i sEne
- Switch 1stor 2nd Mode 32 17 RG]
- Clear Error 31 18
| Right Limit Switch 9 19 |
v'\‘v 47K
o
p—— DL on < 5
ervo Ready 34 o1- b_l:'_ * E
g 37 02+
Errors 36 02 b—b_t*
:é]-l:l—39 03+
In-Velocity 38 | 03- b—l:'_t*
K| 04+ Loy
Voo — ¢—~ZeroSpeedDetected 10 [ g
12 to 24V 13 SG
FG

Z-phase output

Z-phase output
(open collector)

1M AN

Command input for

15 / Velocity or Torque

|
| =
A
| —
| B
<[4
[ Z
I
51 _sG
cz
Veee R 10.2K 10K
ADCO+
] R& 1..| Abco-
_||_I10.2K10K

Velocity and Torque control Mode use the ADCO+(14) and ADCO-(15).

(Velocity and Torque control Mode must be enable from software(lightening)

v control mode.
é Voltage Input (+/-10V)
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1.4 Dimensions of drive

® Frame A

CN1:
(1)Main power input terminals

(2)Terminals for motor connection Unit: mm
(3)Terminals for external regenerative resistor
(4)Control power input terminals
CN2:For brake connection
CN3:USB connector
CNé:Interface connector
CN7:For encoder connection
44.5 6, 31 _7
7 5
U Rl B ST
I:I jafapspag=lsasjsispsg=nsnsggs;
ACHIogtAny
3
R EEEEEEE
T b4 oe
120 \Z3.141
42
® Frame B
CN1:
(1)Main power input terminals Unit: mm
(2)Terminals for motor connection
(3)Terminals for external regenerative resistor
(4)Control power input terminals
CN2:For brake connection
CN3:USB connector
CNé:Interface connector
CN7:For encoder connection
6 418 5
5
US|
— 1 Eafapspipii A pifa AR aRsi
ol o 5
B3 2 -
302 BEA HHAAARA P o
42 | 42 23.141
55.5 120

28



® Frame C

o
S

s

Q
z

CN1:

(1)Main power input terminals

(2)Terminals for motor connection

(3]Terminals for external regenerative resistor

(4)Control power input terminals

CN2:For brake connection
CN3:USB connector
CNé:Interface connector
CN7:For encoder connection

mega—lfsgbs
00006
ot

> |8

el

173.5

K

g

e

165.5

167.6

B g0y 0
Mk

o % 1 Unit: mm
il

g | [

gt |||

165.5
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1.5 Composition of Peripheral Equipments

Connector Kit

Part Name Model Description Quantity
CN1: AC power, motor power, Regen resistor and control power connector:
12 pins, pitch 5mm. 1
Wago 721-112/026-000
CN2: Brake connector: 4pins, pitch 3.5mm. 1
i Wago734-104
D2 drive D2-CK3 9 : :
connectors CNé6: Control signal connector: 50 pins welded type. 1
3M 10150-3000PE+10350-52A0-008
CN1 connector fixture: Wago 231-131 1
CN2 connector fixture: Wago 734-230 1
EMC Accessory Pack
Part Name Model Description Quantity
Single phase filter FN2090-6-06 for 50W to 400W 1
D2-EMC1 (Rated current:6A, leakage current: 0.67mA)
D2 EMC EMI core KCF-130-B 2
accessory pack - -
for single phase Single phase filter FN2090-10-06 for 750W and 1KW 1
D2-EMC3 ( Rated current:10A, leakage current: 0.67mA)
EMI core KCF-130-B 2
D2 EMC Three phase filter FN3025HL-20-71 1
accessory pack D2-EMC2 ( Rated current:20A, leakage current:0.4mA)
for three phase EMI core KCF-130-B 2

EMI core for all cables.(power cable, motor cable, encoder cable and control signal cable)

Regenerative Resistor

Part Name Model Description
Regenerative |454100700001| 68Q. Rated power 100W and peak 500W
resistor
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Motor line-up/ Environment

Rated Rated EROtaJY
Motor Voltage | Output g;;gyﬁag)l( neoder Enrfal?iil;re Environment
(W) | speed)(rpm) | 13-bit | 17-bit
Ambient Temperature:
0°C~40C
3000
220V 50w 4500 © © Storage Temperature:
-15°C~70°C
Ambient Humidity:
80% RH down
3000
220V | 100W 4500 © © Storage Humidity:
o 80% RH down
=
5 | FRLS Storage Environment:
% Indoor & keep off
o 3000 Causticity gas,
220V 200W 4500 © © IP54/1P65 | Inflammable gas, oil
and dust
Elevation:
1000m down
220V 4OOW 3000 ©) © Vibration Resistance:
4500 49m/s? down
FRMS 220V 750W iggg © ©
<
o
Q.
o
5
(0]
=
' 2000
FRMM 220V | 1000W 3000 © © IP54/1P65
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2.1 Model of AC Servo motor

AC 50W (Low inertia, Small capacity])

® Specification

Parameter Symbol Unit FRLSO052[][JA4[]
Driver Input Voltage \ \ AC220
Rated Power W w 50
Rated Torque Tc N.m 0.16
Rated Current Ic Alrms) 0.9
Peak Max. Torque Tp N.m 0.48
Peak Max. Current Ip Alrms) 2.7
Rated Speed wce rpm 3000
No Load Max. Speed wp rpm 4500
Torque Constant Kt N.m /Arms 0.178
Back EMF Constant Ke Vrms / krpm 10.74
Resistance (line to line) R Q 4.7
Inductance (line to line) L mH 4.7
Inertia of Rotating Parts (with brake) J kg-m2(X10-4) 0.02(0.022)
Weight(with brake) M kg 0.45(0.58)
Brake Keep Torque Tb N.m 0.32
Brake Voltage \ \i DC24+10%
Motor Insulation Grade Class A
Motor protect Total enclosed, self-cooled, IP54/1P65

(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRLS50W Torque-Speed Curve

0.6
0.5
Peak work range
0.4
B N
Z 03
E N
g AN
© 02
. N
o1 Continuous work range
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed(rpm)
® Dimensions
231 L=300mm
~
47.8 !
Iy 5 L=300m 12
«© o
- o 2.5 2] b(,%‘?"\’ 14
L & J 10 ©
) @30‘%.“@ L ﬁ
N 3 !
X 2 M3*8DP,
= ° 23 . 0045 ‘\!‘
< ~o
88.5(117) 5| 3 042

Note : (JInclude Brake Size
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AC 100W (Low inertia, Small capacity)

® Specification

Parameter Symbol Unit FRLS102[]JA4L]
Driver Input Voltage \ \ AC220
Rated Power W W 100
Rated Torque Tc N.m 0.32
Rated Current Ic Alrms) 0.9
Peak Max. Torque Tp N.m 0.96
Peak Max. Current Ip Alrms) 2.7
Rated Speed wce rpm 3000
No Load Max. Speed wp rpm 4500
Torque Constant Kt N.m /Arms 0.356
Back EMF Constant Ke Vrms / krpm 21.98
Resistance (line to line) R Q 8
Inductance (line to line) L mH 8.45
Inertia of Rotating Parts (with brake) J kg-m2(X10-4) 0.036(0.038)
Weight(with brake) M kg 0.63(0.76)
Brake Keep Torque Th N.m 0.32
Brake Voltage \ \ DC24%+10%
Motor Insulation Grade Class A

Motor protect

Total enclosed, self-cooled, IP54/1P65
(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRLS100W Torque-Speed Curve

Peak work range
0.8

Note * (JInclude Brake Size

E \\
Z 04 N
3
Z
2 04 \\
02 Continuous work range
~—_|
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed(rpm)
® Dimensions
3] L=300mm
12
2.5 & b
’b.
& 2
¥ 3055
! L
S A
= o & e HTNLo
110.5(139) %5 3 042

10 3

<

™

-
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AC 200W (Low inertia, Small capacity)

® Specification

34

Parameter Symbol Unit FRLS202[][106[]
Driver Input Voltage \ \ AC220
Rated Power W W 200
Rated Torque Tc N.m 0.64
Rated Current Ic Alrms) 1.7
Peak Max. Torque Tp N.m 1.92
Peak Max. Current Ip Alrms) 5.1
Rated Speed wce rpm 3000
No Load Max. Speed wp rpm 4500
Torque Constant Kt N.m /Arms 0.43
Back EMF Constant Ke Vrms / krpm 26
Resistance (line to line) R Q 4.3
Inductance (line to line) L mH 13
Inertia of Rotating Parts (with brake) J kg-m2(X10-4) 0.17(0.21)
Weight(with brake) M kg 0.95(1.5)
Brake Keep Torque Th N.m 1.3
Brake Voltage \) \) DC24%£10%
Motor Insulation Grade Class A
e (et Total enclosed, self-cooled, IP54/I1P65

(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRLS200W Torque-Speed Curve

2.5

Peak work range

Torque(N-m)

05 Continuous work range

1000 1500 2000 2500

Speed(rpm)

® Dimensions

23.7 _L=300mm

7.5

SN="li

@14h6

3000

100(137.5) 30
Note : (Jinclude Brake Size

3500

4000 4500

M4*15DR/ |

5
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AC 400W (Low inertia, Small capacity])

® Specification

Parameter Symbol Unit FRLS402[1[]06[]
Driver Input Voltage \ \ AC220
Rated Power W W 400
Rated Torque Tc N.m 1.27
Rated Current Ic Alrms) 2.5
Peak Max. Torque Tp N.m 3.81
Peak Max. Current Ip Alrms) 7.5
Rated Speed wce rpm 3000
No Load Max. Speed wp rpm 4500
Torque Constant Kt N.m/Arms 0.53
Back EMF Constant Ke Vrms / krpm 31.9
Resistance (line to line) R Q 3.5
Inductance (line to line) L mH 13
Inertia of Rotating Parts (with brake) J kg-m2(X10-4) 0.27(0.31)
Weight(with brake) M kg 1.31(1.86)
Brake Keep Torque Th N.m 1.3
Brake Voltage \) \) DC24%10%
Motor Insulation Grade Class A

Motor protect

Total enclosed, self-cooled, IP54/IP65
(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRLS 400W Torque-Speed Curve

Peak work range

E N
z \
]
g 2
© \

1 ontinuous work range ‘\\\

0

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Speed(rpm)
® Dimensions
23.7 _L=300mm
2
7.5

47.8

o)

5] L=300mi -
3

@14h6

121.5(159) 30

Note : (JInclude Brake Size

1

M4*15DP




36

AC 750W (Middle inertia, Small capacity)

® Specification

Symbol Unit FRMS752[1[]08[]
Driver Input Voltage \ \ 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 wce rpm 3000
No Load 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-m2(X10-4) 1.4(1.46)
Weight(with brake) M kg 2.66(3.32)
Brake Keep Torque Th N.m 2.4
Brake Voltage \) Vv DC24£10%
Motor Insulation Grade Class A

Motor protect

Total enclosed, self-cooled, IP54/1P65
(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRMS 750W Torque-Speed Curve

Peak work range

Torque(N-m)

2 Continuous work range

AN
T

AN

0 500 1000 1500 2000 2500
Speed(rpm)

® Dimensions

BT -300mm

[=300mm 9

18.5

3000

140(176)

40

?19hé

Note : (JInclude Brake Size

3500 4000 4500

L 082 25
w2 © o8k,
# 9 ~4 © o
’\ 3
F"‘o » © PCD 9%
O
080




AC 1KW (Middle inertia, Middle capacity)

® Specification

Symbol Unit FRMM1K2[1[113[]
Driver Input Voltage \ \ AC220
Rated Power W W 1000
Rated Torque Tc N.m 4.77
Rated Current Ic Alrms) 5.1
Peak Max. Torque Tp N.m 14.3
Peak Max. Current Ip Alrms) 15.3
Rated Speed wce rpm 2000
No Load Max. Speed wp rpm 3000
Torque 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-m2(X10-4) 7.6(8.7)
Weight(with brake) M kg 5.4(6.2)
Brake Keep Torque Th N.m 10
Brake Voltage \ \ DC24+10%
Motor Insulation Grade Class A

Motor protect

Total enclosed, self-cooled, IP54/1P65
(Except for shaft and connector)

® Torque-Speed Curve

HIWIN FRMM 1KW Torque-Speed Curve

20

o

Peak work range

=)

Torque(N-m)

o

Continuous work range

— |

0 500 1000 1500
Speed(rpm)

® Dimensions

=

024h6

138.8(172.5) 55
Note : (JInclude Brake Size

2000

2500 3000

130

(112.85)

o
y

M6*20DP

20
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2.2 Encoder Type

13-bit Incremental 17-bit Incremental
Encoder Specification Encoder Specification

® 10000 pulse/rev ® 131072 pulse/rev

® Work temperature for -20°C~+85°C. ® Work temperature for -10°C~ +85°C.
® 200KHz frequency response. ® 13MHz frequency response.

® Work voltage DC+5V+5%. ® Work voltage DC+5V+5%.

® RoHs. ® RoHs.

2.3 Motor Power Connector & Encoder Connector

2.3.1 Motor Power Connector
® Small Capacity Series([AC50W~AC750W)

Signal Color AMP-172167-1 AMP-172168-1
o (without brake) (with brake)
v White 2 2
w Black 1 1

GND Green 4 4
B+ Black - 5
B- White - A

Connect Pins Position Definition(without brake & with brake)

AMP-172167-1(without brake) AMP-172168-1(with brake)
3 1 4 1
4 2
6 3

® Middle Capacity Series(AC1KW)

Signal Color MS3102A18-10P MS3102A14-9P
U Red A --
\% White B --
W Black C --
GND Green D --
B+ Black -- A
B- Black -- B

Connect Pins Position Definition(without brake & with brake)
MS3102A18-10P MS3102A14-9P

A A)
©) O

@
@

r

B

\O O)

Note: By brake Type, two connectors must be used simultaneously
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2.3.2 Encoder Connector

13-bit Incremental : AC50W~AC750W

Function Signal AMP-172169-1
5VE5% 1
Power
ov 2
A + 3
A = 4
Incremental Signal
B + 5
B - 6
z + 7
Reference signal
z - 8
Shielding Shielding 9

13-bit Incremental : ACTKW

Function Signal HR34B-12WRA-10P
5VE5% 1
Power
ov 2
A + 3
A - 4
Incremental Signal
B + 5
B - 6
z + 7
Reference signal
z - 8
Shielding Shielding 9
17-bit Incremental encoder : AC50W~AC750W
Function Signal AMP-1-172169-9
5VE5% 1
Power
ov 2
Serial Data SD + 7
Signal SD - 8
Shielding Shielding 9
17-bit Incremental encoder : AC50W~AC750W

Function Signal HR34B-12WRA-10P
5VE5% 1
Power
ov 2
Serial Data SD + 7
Signal SD - 8
Shielding Shielding 9

+[00el] >

AMP-172169-1

e

©
b G

HR34B-12WRA-10P

AMP-1-172169-9

1
B ==

HR34B-12WRA-10P
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2.4 AC Servo Motor Accessories

f

Small Capacity
Name Type Connect Description
AC Servo Motor HVPSO04AA[I[I[]A Do @ -
Power Cable | HVPS04AACICICIB - B = — I L ==
(highly bendable) AMP-172159-1
CN1

AC Servo Motor HVPSO6AAL [ ][ ]A OISO,

%:@
Power Cable  HVPS06AAT 1] B e E[ : —

(Brake)

(highly bendable)

AMP-172160-1

Brake

AC Servo Motor

Encoder Cable
(13bit-Incremental)

HVE13IAALICICIA

HVE13IAALILCICIB
(highly bendable)

AMP-172161-1

3M 36310
3M 36210

AC Servo Motor

Encoder Cable
(17bit-Incremental)

HVE17IAALCICICIA

HVE17IAALCIICIB
(highly bendable)

CN7

AMP-172161-9

3M 36310
3M 36210




Middle Capacity

Name Type Connect Description
HVPMO4BAL]LI[JA
.
HVPMO4BAL][ ][ /B
(Highly Bendable)
AC Servo Motor
CN1
Power Cable
HVPMO4CATICITIA ==
HVPMO4CALJ[J[IB
(Highly Bendable)
| é
HVPMO6BALILILIA HVPMO4BA 1)
HVPMO4BAL ][] IB
(Highly Bendable)
|
HVPMO02BA LI _ﬁ
AC Servo Motor
Power Cable CN1 ® © ==
(with brake) (((Q))) HVPMO4CA [IICI0)
O ©
HVPMOGCALILILIA
HVPMO4CALILILIB
(Highly Bendable)
HVPM02CA (I
3M 36310
3M 36210
HVE13IBA[LJILIA N
HVE13IBALI[][IB = g
(Highly Bendable) - -
AC Servo Motor HR34B-12WPE-10S
Encoder Cable
(13bit-Incremental)
HVE13ICALICIIA Maéato
HVE13ICALICILIB @@ - 0!
(Highly Bendable) -
HR34B-12WLPE-10S
CN7

HVE17I1BALJLILIA

HVE17I1BALJ[J[IB
(Highly Bendable)
AC Servo Motor

Encoder Cable
(17bit-Incremental)

HVE17ICALILICIA

HVE17ICALIICIB
(Highly Bendable)

3M 36310
3M 36210

b

3M 36310
3M 36210

[7
9

HR34B-12WLPE-10S

Note: For middle capacity motors with brake, please remember to use power cable and brake cable simultaneously.
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Drive Cable

Name Type Connect Description
Mini USB Cable | 051700800366 CN3 I: Ii D
25 (7,50
Interface Cable| HEO00815AC200 CNé6 e
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2.5 Power External Cables & Encoder External Cables
2.5.1 Power Cables

Cable Specification : For Small Capacity typelwithout brake)

Items

HVPSO04AALICICIA

HVPS04AALICICIB

Specification

UL2517(Rated Tem. :105°C)
AWG18X4C

UL2517(Rated Tem. :105°C
AWG18X4C

Finished Dimensions

8.0 dia. mm

Internal Configuration

Standard Length

Cable Length:3m, 5m, 7m, 10m

Cable Specification : For Small Capacity typelwith brake)

Items

HVPS06AALILCICIA

HVPS06AALILCICIB

Specification

UL2517(Rated Tem. :105°C)
AWG18X6C

UL2517(Rated Tem. :105°C
AWG18X6C

Finished Dimensions

10.0 dia. mm

Internal Configuration

Standard Length

Cable Length:3m, 5m, 7m, 10m
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Cable Specification : For Middle Capacity type(without brake)

Items HVPS04BALCICICIA HVPS04BALICICIB
Specification UL2586(Rated Tem. :105°C) | UL2586(Rated Tem. :105°C
p AWG14 X 4C AWG14X4C
Finished Dimensions 10.5 dia. mm

Internal Configuration

Standard Length Cable Length:3m, 5m, 7m, 10m

Cable Specification: For Middle Capacity(with brake)

ltems HVPMO4IACICICIA HVPSO02[JACICICIA
HVPMO4[JALCICICIB HVPS02[JACICICIA
Specification UL2586(Rated Tem. :105°C) | UL2517(Rated Tem. :105°C)
P AWG14X 4C AWG18X2C
Finished Dimensions 10.5 dia. mm 7.0 dia. mm

Internal Configuration

Standard Length Cable Length:3m, 5m, 7m, 10m
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2.5.2 Encoder Cables

Cable Specification : For Small Capacity type

Items

HVEOOOJABOIOIOIA

HVEOCICJABLICICIB

Specification

UL2464(Rated Tem. :80°C)
AWG24 X5P

UL2464(Rated Tem. :80°C
AWG24 X5P

Finished Dimensions

8.0 dia. mm

Internal Configuration

Standard Length

Cable Length:3m, 5m, 7m, 10m

Cable Specification: For Middle Capacity type

Items

HVELIOIOIBBLICICIA

HVELILICIBBLICICIB

Specification

UL2464(Rated Tem. :80°C)
AWG24 X 4P

UL2464(Rated Tem. :80°C
AWG24 X 4P

Finished Dimensions

7.0 dia. mm

Internal Configuration

Standard Length

Cable Length:3m, 5m, 7m, 10m
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2.5.3 Highly Bendable Test

Bending Angle(6) Left-Right 90 degree
) . Bending Radius(R) Diameter of 12.5 times
Testing Conditions
Bending velocity 30 times(one minute)
Weight(W) 100g
Number of bending(with weight) 3,000,000 cycles
Bending Life
Number of bending(with no weight) 5,000,000 cycles

Highly Bendable Test

bending radius
1 cycle:ra—»b—a—c—a

I—W:, weight

Note: Bending life with the recommended bending radius R under the following testing conditions and the flexible test.
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2.5.4 Table of selecting extension cables

® Power Extension Cable

Order No.
Name Servoom:tort' GEIC Shape Length

LDt Standard Type Highly Bendable Type*

3m HVPS04AAO03MA HVPS04AA03MB

= 5m HVPS04AA05MA HVPS04AA05MB

50W~750W E

— 7m HVPS04AA07MA HVPS04AA07MB

10m HVPS04AAT0MA HVPS04AA10MB

3m HVPMO04BAO3MA HVPMO04CAO03MB

5m HVPMO04BAO5SMA HVPMO04CAO5MB

Power Extension Cable

(without Brake) 7m HVPMO4BAO7MA HVPMO04CAO7MB

10m HVPMO04BA10MA HVPMO04CA10MB

TKW 3m HVPMO4CAO3MA HVPMO4CAO3MB

5m HVPMO04CAO5MA HVPMO04CAO5MB

7m HVPMO04CAO7MA HVPMO04CAO07MB

10m HVPMO04CA10MA HVPMO04CA10MB

3m HVPS06AAO03MA HVPS06AAO03MB

5m HVPS06AAO05MA HVPS06AAO05MB

50W-~750W ]

7m HVPS06AA07MA HVPS06AAQ07MB

10m HVPS06AAT0MA HVPS06AAT10MB

3m HVPM02BAO3MA HVPM06BAO3MB

5m HVPMO02BAO5MA HVPM06BAO5MB

Power Extension Cable

(with Brake) 7m HVPMO02BAO7MA HVPM06BAO7MB

10m HVPM02BA10MA HVPMO06BA10MB

KW 3m HVPMO2CAO3MA HVPMO6CAO3MB

5m HVPMO02CAO5MA HVPMO06CAO5MB

7m HVPMO02CAO07MA HVPMO06CA07MB

10m HVPMO02CA10MA HVPMO06CA10MB

*1: Use Highly Bendable cables for movable sections such as robot arms.
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® Encoder Extension Cable

Name Servc:)mu;);?jlt' FEIC Shape Length order N_OI
Standard Type Highly Bendable Type*
3m HVE13IABO3MA HVE13IAB03MB
5 5m HVE13IABO5MA HVE13IAB05MB
50W~750W b
o 7m HVE13IABO7MA HVE13IAB07MB
10m HVE13IAB10MA HVE13IAB10MB
3m HVE13IBBO3MA HVE13IBB03MB
13-bit Encoder 5m HVE13IBBO5SMA HVE13IBB0O5MB
Extension Cable 7m HVE131BBO7MA HVE13I1BBO7MB
10m HVE13IBB10MA HVE13IBB10MB
W 3m HVE13ICBO3MA HVE13ICB03MB
5m HVE13ICBO5MA HVE13ICBO5MB
7m HVE13ICBO7MA HVE13ICBO7MB
10m HVE13ICB10MA HVE13ICB10MB
3m HVE17IABO3MA HVE17IAB0O3MB
5 5m HVE17IABO5MA HVE17IAB0O5MB
50W~750W b
o 7m HVE17IABO7MA HVE17IABO7MB
10m HVE17IAB10MA HVE17IAB10MB
3m HVE17IBBO3MA HVE17IBB0O3MB
17-bit Encoder 5m HVE17IBBO5SMA HVE17IBBO5MB
Extension Cable 7m HVE17IBBO7MA HVE171BB07MB
10m HVE17IBB10MA HVE17IBB10MB
W 3m HVE17ICBO3MA HVE17ICB0O3MB
5m HVE17ICBO5MA HVE17ICBO5MB
7m HVE17ICBO7MA HVE17ICBO7MB
10m HVE17ICB10MA HVE17ICB10MB

*1: Use Highly Bendable cables for movable sections such as robot arms.




2.6 Safety Precautions

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. 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.

3. Inspect the wires for damage.

4. Do not disassemble the motor. Since the product design has

been based on structure calculations, computer simulations,

and prototype testing, do not disassemble the product
without the permission of HIWIN engineers.

5. Supervise children when handling this product.

6. People with psychosomatic illness or insufficient experience
should not handle this product, unless under the direct
supervision of managers or product narrators.

If any items are damaged or incorrect, please contact your
distributor or HIWIN sales representative.

% Safety instructions

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

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

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

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

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

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

% Wiring instructions
1. Ensure the specified power input value before using the
product, and verify that the proper power supply is being
used.
2. Before operation, please ensure that the motor, brake, and

encoder are connected correctly. Incorrect wiring may cause

abnormal motor operation or even cause permanent
damage to the motor.

3. To avoid voltage coupling and electrical noise on the
encoder, ensure adequate separation of the motor power
wires and the encoder wires.

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 damage to the
encoder.

% Operation instructions

1. Higher than maximum specified current may cause
demagnetization of magnetic components 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 cause permanent damage.

3. The motor must be operated within its specified range.

4. Attention should be given to ensure adequate cooling and
ventilation of the motor during 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 rise or
vibration is detected, stop the motor immediately. Remove
power from the servo drive and isolated the motor.

% Motor International Standard

CE Certification
LVD : EN60034-1 EMC : EN55011
EN60034-5 EN61000-6-2
EN61000-6-4

% Maintenance and Storage instructions

1. Do not store the product in an inflammable environment or
that 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:
-10°C~+50°C

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

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

A one year guarantee is provided from the date of delivery. For
product damage caused by 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 disasters that may occur during this
period.

& Warning : For the proper use of the HIWIN AC servo motor
read these safety precautions carefully before
installation, operation, and maintenance.

& Warning : Do not touch when motor operating to avoid being
scalded.

Caution : Please read these safety precautions before using the product.

Caution : Do not alter the instrument without the permission of the
manufacturer.

Caution : Remove the broken power line buckle carefully.

Caution : The product cannot be used in an inflammable environment.

Caution : Remove the power before cleaning.

Caution : Overload cause motor temperature rising.

Caution : There may be potential difficulties in ensuring electromagnetic
compatibility in other enviroments.

Caution : Do not knock shaft and encoder ends.
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Stepping System

Two Phase Stepping Motor

Stepping Motor Ordering Information

FR ST 0 21 0 24 01

_l__|_ __'LT_I_

Product Model Phase/Shaft Type Step Angle Voltage zﬁrnlﬁ}er
Brushless ST: 0:2S (2 phase/single axis) 1X:ST40 0:F (steppingangle 1.8 meh.) 24V 01~99

Motor Stepping Motor 1:2D (2 phase/double axis) 2X:ST55
Characteristic Curves of Stepping Motor

Holding Torque
/Max Pull-in Torque

Output Torque

Pull-in Torque

Torque(N.m)

Max Pull-in Frequency

Max Response Frequency

Speed [PPS)

® Pull-in Torque
It is the Max. torque that stepping motor and input signal are starting, stop synchronously. The range under
of pull-in torque that motor can starting, stop synchronously and forward/reverse. The range is Starting rang

oneself.

® Max Pull-in Torque
It is the starting pulse frequency lower than 10 pps, the Max torque of stepping motor can input signal for

starting, stop synchronously.

® Max Pull-in Frequency
Itis the Max input pulse rate of motor at no load that motor can stop, start in instant.

® Max Pull-in Torque
It is the motor and input signal for work synchronously, but cant start ,stop in instant for Max torque. The

torque larger than output torque that motor be not work. The output torque below and start torque above of
region in the meantime, the motor can’t start or stop in instant that region is call slew region. It must be relay
start region oneself at start and stop in slew region, otherwise has out of set.

©® Max Response Frequency
The output torque is equal zero for Max input frequency in motor at no load that calls it. In instant the Motor

can’t start or stop at the moment.

® Holding Torque
It is exerting max torque for extra add load to change rotor position in rotor keep motionless that motor stator
winding is enable.
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3.1 Model of Stepping Motor
40mm Step Angle 1.8° ST40 Series

L=300mm
i
‘ >/
0 UL1061 AWGH#24
31+0.2 o L=305mm
g A
° o ¢
Q 2 Cs eg f
A N\ o (
]/ 8
2
4-M3x0.5x5DP
24£0.5 47£0.75
Model .
Holding . Rotor Motor Input
Winding Tokqlc Current Resistance | Inductance Inertia Leads Length Voltage
Single axis Type
N.m A/phase Q/phase mH/phase | g-cm2 (L)mm Vdc
FRST01102401 i'onlgele 0.27 0.95 3.3 19 6 47 4
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® Torque- Speed Curve

0.3 3 3 3 10
0.27 I—ﬁ ——Pull-out(N-m] | 9
~m—Pull-in(N-m)
0.24 ——current(A] | 8

0.21 S
0.18 TN

7
G .
% 0.15 \\ 5 £
S 012 - =
0.09 3
0.06 — . ] [ 2
0.03 1
0 0

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Velocity(rpm)

® Wiring Diagram

Yellow

(6 Pin male connector)

Notice:

* Please use the wire which is larger than 0.5mm? and as
short as possible for power and motor connection.

* Support 2 phase stepping motor (6 lead wire).
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55mm Step Angle 1.8° ST55 Series

— L=300mm
i
ss >/
43501 .
31+0.1
2
| 000000
16+0.25
S S
= e a
§ - S
S
8 |
© —
o , \
“f@ 4-M3x0.5Px7DP 21 L
o 4-M3x0.5Px15DP
N
Model .
Holding . Rotor Motor Input
Winding torque Current | Resistance | Inductance Inertia Leads Length | Voltage
Single axis Double axis Type
N.m |A/phase| Q/phase | mH/phase | g-m2 (LYmm Vdc
FRST02102401 | FRST12102401 | Single Pole | 0.25 1.3 2.8 3.3 90 6 50.5 3
FRST02202401 | FRST12202401 | Single Pole 0.6 1.3 4.0 7.0 171 6 65 4
FRST02302401 | FRST12302401 | Single Pole |  1.05 1.2 5.6 13.0 290 6 87 5.3
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® Torque- Speed Curve

FRST02102401
03 S— 10
0.27 ~o—Pull-out(N-m] | 9
. —#—Pull-in(N-m)
0.24 1= —a—current(A) | 8
0.21 S
E o018 TR
z N
Z0.15 N
©

7

6

5
5012 \ N 4
0.09 \'\ \\ 3
0.06 ] * . ~— \ 2
0.03 E— N . \r\‘ 1

0 3 0
0 100 200 300 400 500 600 700 800 900 1000 1100 1200

Velocity(rpm)

FRST02202401
0.8 : : 8
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0.7 —#—Pull-in(N-m) [~ 7
—a—current(A)

0.6\ 6
<

= 0.5 \%\-E 5
z o
< 04 e 4
§ \-\

0.3 3

0.2 % \'\ 2
0.1 \ ‘?: 1
0
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. 3 3 12
l\ —o—Pull-out(N-m)
1 —m—Pull-in(N-m) | 10
\ ——current(A)
%
0.8
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0.4 \\ N 4
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® Wiring Diagram

Blue Green
<1 Red
k__1Blue
Lo
<1 Yellow
Yellow Black
10.2
Red White
kK1 White
6 (6 Pin male connector)
reen
Black

Notice:

* Please use the wire which is larger than 0.5mm? and as
short as possible for power and motor connection.

* Support 2 phase stepping motor (6 lead wire).
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3.2 Model of Stepping Driver (STD-24A)

Specification

® 2 phase stepping motor (6 lead wire)
® Signal Pole current driver

® Micro-stepping driver function

® Constant output current 0.2A~2A

® Max Frequency response 150000Hz
® Support Pulse/Direction Pulse (1P)
® Support CW/CCW Pulse (2P)

® Support Quadrature Pulse (A/B)

® Additional Positive/Negative pole limit control
® Motor exciting release

® RoHS certificate

® CE safe characteristic

Connect and Setting
1. LED State

® LEDdisplay

1/0 Signal
Display Color function \-_ CN1
LED1 Red Power light
LED2 Green State light

® State light Information

Drive State LED State

Forward low speed flash (0.5s/per) i

LED Display |:|LED1

Reverse high speed flash (0.2s/per) ~_HEtED2

Limit Input low speed flash (1s/per) 5W1, || SW2 || SW3
Exciting release dark Function Switch
) Current Switch
Stand by llght Resolution Switch
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2. Input / Output

Interface Pin Input / Output Mark
1 DC24V
Power Input
2 Power Input
3 Motor connect COMA
4 Motor connect COMB
5 Motor connect A+
6 Motor connect A-
7 Motor connect B+
(CN1) 8 Motor connect B -
9 Pulse single Input CW -
10 Pulse single Input CW +
1" Pulse single Input CCW -
12 Pulse single Input CCW +
13 Control single MF
14 Control single LSF
15 Control single LSR
16 No use NC

® Input Pulse Single Wiring Diagram

+5V

| 150000Hz |

CW+/CCW+ | 2200 | i
G! - :
- 1 Nous
— ’Ius/
CW-/CCW-
Controller Driver Notice:

% Please use the wire which is larger than 0.5mn? and as
short as possible for power and motor connection.
’¢ Pulse width please corresponds to the sketch.
= % These signal types are accepted by driver :

A. Pulse/Direction (1P)

S S -

Direction —————————,

B. CW/CCW (2P) C. Quadrature (A/B)

Cw —”—J—Lrl-l—l Phase A _I_I_l_l_l_l_l_l_
ccw rI..J-I_J-I_l—I_ Phase B—J_I—l_l |_I_|—|
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® Limit Input ~ Motor Disable Wiring Diagram

+24V

o (
MF/LSF/LSR

GQA
Notice:

% The function was triggered by closing the switch (ON).

% The forward limit signal is ON » motor will not rotate even receiving forward
pulse command. Furthermore, The reverse limit signal is ON » motor will not
rotate even receiving reverse pulse command.

% Motor release signal is ON, exciting release.

24E

HIWIN PCI-4P Wiring Example

Stepper Motor

(HIWIN)

Stepper Driver
(STD-24A]

PLC Wiring Example

0 9
| |
— E 77777777777
el BB Bapam et =gt
- !
PLC Motion Controller Stepper Motor Driver (STD-24A) Stepper Motor
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Connect Diagram

Size Diagram

60

Controller

+5V

CW Pulse Single

CCW Pulse Single

XX

Driver

¥

W,

CCW+

CERGE

CCW-

MF Controll Single

@

LSF Controll Single

—
192)
n

LSR Controll Single

=z

76

CN1

COMA
COMB

+

DC24V

ﬂ

24E

MIRIRIRIIH

i

Notice:
24V % Please input DC+5V pulse.
% Please use twisted line or
shading line as signal line
which is as short as possible.

L

=

ov

115

37

11.5

25.5 ‘
Stepping Motor Accessories
7007- cord-end
Name Type Connect Description Signal |Color 6RH sleeve
terminal
COM A Blue 1 COMA
A- Yellow | 2 A-
Stepping 7007-6RH A+ Red 3 A+
Motor | HVOOFRSTP( 1A MOTOR - ! . %
External OUTPUTS \ Le20(L refer to List Al COMB Green 4 | COMB
Cable B- Black |5 B-
B+ White | 6 B+
List A
0O 30 50 70 A0
L (m) 3 5 7 10
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HWMIN Robot and Motor adaptor Flange

Motor Flange List

Motor Type
Model AC 50W AC100W | AC200W | AC400W | AC750W | ST40-11 ST55-21 | ST55-22 | ST55-23
KK40 F2 F2 - - - F3 F3 F3 F3
KK50 F2 F2 - - - F3 F3 F3 F3
KK60 F2 F2 - - - F5 F5 F5 F5
KK86 - - FO FO - - - -
KK100 - - FoO FoO F1 - - - -
KK130 - - F1 F1 FO - - - -
SK60 F2 F2 FO FO F5 F5 F5 F5
SK86 F3 F3 FO FO - - - -
KA100 F1 F1 - - - - - - -
KA136 F3 F3 FoO FoO - - - - -
KA170 - - FO FO F1 - - - -
KA200 - - F1 F1 FO
KS100 - - - - - - - - -
KS140 - - FO Fo - - - - -
KS180 - - - - - - - - -
KU60 KA100-F1 | KA100-F1 | - - - KK60-F5 | KK60-F5 | KK60-F5 | KK60-F5
KU80 KK86-F3 | KK86-F3 | FO Fo - - - -
KE50 KA100-F1 | KA100-F1 | - - - KK60-F5 | KK60-F5 | KK60-F5 | KK60-F5
KE65 KA100-F1 | KA100-F1 | - - - KK60-F5 | KK60-F5 | KK60-F5 | KK60-F5
Robot connect Servo Motor Robot connect Stepping Motor
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Selecting servo motor capacity gUides 5

Guide for motor selection

1. Definition of mechanism to be driven by the motor.
Define detail dimension of individual mechanical components (ex: ball screw length, lead and pulley diameter)
Typical servo mechanisms are listed as follow:
[Ball screw mechanism]
[Belt mechanism]
[Rack and pinion mechanism]
[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 the check the inertia ratio. Note that the
ratio should less than 15, if the selected motor is less than 750W. If the power of selected motor is higher than 1000W,
the ratio should less than 10.

4. Calculation of motor velocity.
Calculate that 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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5.1 Description of the items related to motor selection

1. Torque

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

(2) Traveling torque, stop holding torque
Traveling torque indicates the torque that the motor requires for a long time. Stop holding torque indicates
that the amount of torque required for a motor to remain in a fixed position.
Traveling torque calculation formula for each mechanism.

Ball screw mechanism Traveling torque
F
] ~—— Ts = — HgW+ F
21 Beff
N
Bp
Belt mechanism Traveling torque

W D
D\@\ O = 2B, HOWHF

List of symbol :

W : Workpiece weight [kg]

Br : Lead [m]

D : Pulley diameter [m]

F : External force [N]

Bert : Mechanical efficiency

p ¢ Coefficient of friction

g: Acceleration of gravity 9.8[m/s?]

(3) Effective torque
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 > Ta: Acceleration torque [N-m] ta: Acceleration time [s]
Ta xt, + Tf xty + Td xty Te: Traveling torque [N-m] to: constant-velocity time [s]
Trms = Ta: Deceleration torque [N-m] te: Deceleration time [s]
te tc: Cycle time [s] (Run time + Stop time)

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

3. Load inertia and motor inertia ratio
Inertia is like the force to retain the current moving condition. Inertia ration is calculated by dividing load
inertia by rotor inertia. Generally, for motor with 750W or lower capacity, the inertia ratio should be “15” or
less. For motor with 1000W or higher capacity, the inertia ratio should be “10” or less. If the system need
quicker response, a lower inertia ratio is required.
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5.2 General inertia calculation for various rigid object of uniform

composition
Shape J calculation formula Shape J calculation formula
Separated rod
2T |
S i
1
J= =MD? J=1Mp2ims?
8 8
f—f

Straight rod

_l 2 L _l 2
J= gMD F/ J= ML

Prism
1
|
J= gMID2+d? © =L Ma2+b?)
8 " 12
}‘—'%
a
Uniform rod
|
2R :
D J= —M(3D%+4 1)
8
}Aﬂ'i L/2
List of symbol : If mass (M [kgl) is unknown, calculate it with the following formula :
J : Inertia [kg-m?] Mass M[kg] = Density p [kg/m®] Volume V[m?]
M : Mass [kg] Density of each material
D : Outer diameter [m] Iron p = 7.9 x 10° [kg/m?]
d : Inner diameter [m] Brass p = 8.5 x 10° [kg/m?]
L : Length [m] Aluminum p = 2.8 x 10° [kg/m®]

a, b, c: Side length [m]
S : Distance [m]
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9.3 Equivalent inertia calculation for mechanism

Mechanism J calculation formula
Ball screw
F
J=Jg+ MB,’
OSSN AN - “B 4 12
Bp
Belt(Conveyor)
W ] 1 2
W = Z Wb D
D O

*Excluding drum J

Rack and pinion

— D2
'-‘.’ J= Jp"'[ Mr"'Wr]T
{ P
A /5
o~
Reduction gear
a o n
I J= Jy+ n_flsz
Ny 1 Inertia on shaft “a”
b

List of symbol:

J : Inertia [kg-m?]

Js * J of ball screw

Je : 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]

n1 : Arotational speed of a shaft [r/min]
nz : Arotational speed of b shaft [r/min]
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5.4 Operating pattern [motion velocity profile)

Trapezoidal profile

Travel distance
(Shaded area)

Velocity
A
Constant-velocity Stop time
time
7
7, _
Acceleration Deceleration
time time
Cycle time
Triangle profile
Velocity Stop time
[
A
- time
Acceleration ! Deceleration !
time time
Cycle time
List of symbol:

Acceleration time ta
Constant-velocity time tb
Deceleration time td
Cycle time tc

Travel distance

time
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Example of motor selection

To drive ball screw mechanism

1. Example of motor selection for driving ball screw mechanism

.
1
Bp

Workpiece weight W = 10 [kg]

Ball screw length BL = 0.5 [m]

Ball screw diameter Bp = 0.02 [m]
Ball screw lead Bp = 0.02 [m]

Ball screw efficiency Berr = 0.9

Travel distance 0.3 [m]

Coupling inertia Jc = 10 x 107 [kg-m?]

2. Running pattern(velocity profile)

Velocity
A

Constant-velocity
‘ time

7

%

Travel distance
(Shaded area)

Stop time

P

Acceleration

time

Cycle time

Deceleration
time

Acceleration time t. = 0.1 [s]
Constant-velocity time t, = 0.8 [s]
Deceleration time tq = 0.1 [s]
Cycle time tc = 2 [s]

Travel distance 0.3[m]

3. Ball screw weight
Bp?
prx x5 xBy

0.02°2

Bw

7.9%10% x 1T x
1.24[kq]

x 0.5
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4. Load inertia

2
1 2 WxB
JL=J0+JB=J0+§BWXBD +4—7'[2P
1.24 x 0.022 10 x 0.02?
= 000001+ e

1.73 x107* [kg-m?2]

5. Provisional motor selection

Choose Hiwin 200W Servo motor: Jyy = 0.14 x107* [kg -m?.

6. Calculation of inertia ratio

J -4
J_17xi0t
I 0.14x 10

The inertia ratio is less than 30.

7. Calculation of maximum velocity (Vmax)
1
2

Xty x Vinax +tp x Viax + 5 x tg x Vo = Travel distance

2

x 0.1 xV5ax+ 0.8 x Vi + 1

5 0.1% Vpax =0.3

1
2
Viax = 0.334 [m/s]

8. Calculation of motor velocity (N [r/min])
Ball screw lead BP = 0.02 [m]

Vmax _ 0.334 rad _
N= B—P— W_167 [ /s]—1002[rpm

1002[rpm] is less than 3000[rpm] (rated velocity of Hiwin 200W Servo motor)
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9. Calculation of torque
Traveling torque

Bp 0.02
T; = T (ugW +F ) = m[0.1x 9.8 x10+ 0) =0.035[N-m]
Acceleration torque
Ji+J
T, = [L:—M]+ Traveling torque
a
A -4
_ (1.73x 107+ 0.14x107*) x 211 x 1.67 +0.03E
0.1
= 0.231 [N- m]
Deceleration torque
J +J
4= [L:—M]— Traveling torque
d
-4 -4
_ _[173x107+0.14x 10" ) x 21 1.67 _0.03
0.1
= 0.161 [N-m]

10. Verification of maximum torque
Ta =0.231 [N-m] is less than 1.91 [N-m] (Maximum torque of Hiwin 200W Servo motor)

11. Verification of effective torque

Tazxta+Tf2xtb+sz><td
Trms= t
c

/0.2312x 0.1+ 0.0352x 0.8+ 0.1612 x 0.1
7

0.067[N-m]
0.067 [N-m] is less than 0.64 [N-m] (rated torque of Hiwin 200W Servo motor]

12. Evaluation

Judging from the inertia ratio calculated above, selection of 200 W motor is preferable, although the torque margin

is significantly large.
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DC Brush motor

Ordering Information

FB 01 0 01 012 01
- T ] L
Product Model Accessory Type Voltage Serial number
Brush Motor 01:DC Brush Motor 0:only motor 01:AM1 012:12V 01~99
1:motor + gear 03:AM3 024:24V
2 *motor + encoder 06 : AMé6 MAX:100V
3:motor + gear + encoder  07:AM7

Illustration for Characteristic Curves of Motor

According to the customer use for meeting the main value of the motor load moment demand specifications,
corresponds to the characteristic curve in the rotational speed (ns), the electric current (1), the power (P) and so
on, can obtain the final operation range. Like the chart shows, when customers choose motor operation and the
load moment is A, may obtain coordinates position B, C, D respectively be the rotational speed, electric current
and power value.

For example:

Torque position A requirement is : 2.8N.m

By position C to obtain speed is : 2200rpm

At this time corresponds to position B ~ D respectively be the current and power value is 9A and 63W.

Speed (rpm) Power (W)
5000 70 Current (A)
d (2.8, 63
,u—s*\_ T T T
4000 — / | \
/ |
/ | \\ 50
3000 [— | | 40 | we— Speed (rpm)
S C (2.8, 2200] \ 130 s s Power (W)
2000~/ | \ s Current (A)
I | 20
1000 (—
/ b(28 9 —"_ N\ E\; 10
0 ! [ ! ! ! 0
0 1 2 a3 4 5 6 7

Torque (N.m)
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Illustration for Capability of Encoder

Inductive Principle Output Voltage
of the Hall Sensor (CW]) of the Hall Sensor
Voltage (Vo)
Uh
-Uh m
a ci i ai
b i di E Angle (degree)
0° 1 180° i 360°
9ge  270°
figure 1 figure 2

*%The principle of picking out the Hall IC

The voltage input range of Hall IC is about 2.4V~26V.The Hall IC will create the induced voltage signal (See Fig
1) through the NS magnetic field of circular magnet. (See Fig 2).The NS poles of circular magnet will decide
the signal frequency which is interrelated to the numbers of magnet pole and the rotational speed of motor.
As shows on Fig 1, there are 8 poles of circular magnet to induce on one piece Hall IC. When the magnet
operates one cycle, the output will obtain the voltages between Uh~-Uh from Hall IC. The 5 points (a, b, c, d,
a ) are located respectively in the measure positions from the circular magnet of Hall IC. The motor rotation
circumference can be divided into 8 equal portions and obtains pulse signal precisely, as shows on Fig 2.

Cautions

1. Please avoid any mechanical interference when motor operates. Otherwise it will break down the motor.

2. Please follow the voltage specification to input DC voltage. Then the DC voltage can be able to provide with the
current under maximum loading which named “Duty maximum current”.

3. When switch the +/- power supply, the motor will operate reverse movement.

4. Please don't exceed the standardized motor maximum loading.

5. Please follow the waterproof specification use.
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6.1 Model of DC Brush Motor

Dimensions for AM1 Type

120°

P.C.D50.8 Mé*1P*24

@20

DC 12V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current

2o %
3! % 15
13.5 ——-‘Q-’% 7
—— S)
' M4x0.7Px11DP $
[fe] :7 S
S
a —— 185 <
Il
—— 21 —
i 200mm
?59.5
72W
1.5A [max.) Speed (rpm)
140 rpm 120
3.0N.m 120
110 rpm
6.0A (max.) 90

Maximum current 26A

Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

DC 24V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current

14 N.m

2:52

15 pulse/rev
S1

1200 g
FB0130101201

60W

0.8A (max.)
135 rpm
3.0N.m
115 rpm
2.5A [(max.)

Maximum current 15A

Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

20 N.m

2:52

15 pulse/rev
S1

1200 g
FB0130102401

12 135

>
ol 5[5
o @ =
giRlS
g

129.5

3.7

1

wl VoutA |

VDC 5V ~ DC24V

Yellow(Out)QC
Red(V+) |
Green(GND.)

White(M+)
Black(M-)

Power (W)

60

60

45

Speed (rpm)

Torque (N.m)

75 Current (A)
Effect (%)

= Speed (rpm)
e s Power (W)
s Current (A)
w—mm Effect (%)

Power (W)

150

~
al

120

90

60

30

10
Torque (N.m)

Current (A)
Effect (%)

s Speed (rpm)
e s Power (W)
s Current (A)
= Effect (%)
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Dimensions for AM1 Type

120°

P.C.D50.8 M6*1P*24

DC 12V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current

Maximum current

Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

DC 24V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current

Maximum current

Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

72W

1.5A [max.)
50 rpm

5.0 N.m

40 rpm

6.0A (max.)
21A

25N.m
1:52

15 pulse/rev
S1

1200 g
FB0130101202

60W

0.8A (max.)
50 rpm
5.0N.m

40 rpm

2.5A (max.)
8A

25N.m
1:52

15 pulse/rev
S1

1200 g
FB0130102402

M4x0.7Px11DP

% 35.5 12 13.5
~O
135 =| 15 —
S a4 ] [ Red [VDC 5V~ DC24V|
&7 H [Green| GND. |
~N
N 2 Yellow(Out)QC
S —1 Red(V+) |
Green(GND.)
1
18.5 = } N
21 — T
31 = ‘
I [fe]
‘ o~
o~
i White(M+)
! Black(M-)
S i
Speed (rpm) Power (W)
50 50 Current (A
Effect (%)
40 40
30 30

s Speed (rpm)
s s Power (W)

2 2y e Current (A)
w—mm Effect (%)
10 \ 10
0 ! ! ! \ 0
0 5 10 15 20 25
Torque (N.m)
Speed (rpm) Power (W)
50 50 Current (A)
Effect (%)
40 40
30 30 s Speed (rpm)
e e Power (W)
20 20 s Current (A)
= Effect (%)
10 / 10
0 b i ! I I 0
0 5 10 15 20 25

Torque (N.m)



Dimensions for AM3 Type

Encoder

75
063

155

P.C.D50.8 3-M6x1Px10mm

(100mm)

12
GND.
Vee
Connector(2mm) %guu:%
22
I
=~ ||o
S
L [ep]
:I']: 1
1. 3
31 cg 200mm_~
S White(M+)
S
DC 12V 66W
No load current  2.0A (max.)
No load speed 37 rpm
Nominal torque 5.0 N.m
Nominal speed 33rpm
Nominal current  5.5A (max.)
Maximum current 30A
Breaking torque 55 N.m
Reduction ratio 1:65.33

Resolution
Rated duty
Weight
Number

DC 24V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current
Maximum current
Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

980 pulse/rev
S1

1950 g
FB0130301201

60W

1.5A (max.)
37 rpm
5.0N.m

33 rpm

2.5A (max.)
15A

55 N.m
1:65.33

980 pulse/rev
S1

1950 g
FB0130302401

Black(M-)

Speed (rpm)
50
40 ;’ -5\\
30 \eﬁ - \

\
(P

ald /ORN
/

10

Torque (N.m)

'. X‘\‘
lI S \Y
0 10 20 30 40 50 6

Speed (rpm)
50
-
40 # N

7
N\
30\\>\e¢{'

Torque (N.m)

Power (W)
60 Current (A)
Effect (%)

48

36 s Speed (rpm)
e e Power (W)
24 s Current (A)
w—m Effect (%)

0

Power (W)
60 Current (A)
Effect (%)

48

36 s Speed (rpm)
e e Power (W)
s Current (A)
w—m Effect (%)
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Dimensions for AM4 Type

DC 12V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current
Maximum current
Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

DC 24V

No load current
No load speed
Nominal torque
Nominal speed
Nominal current
Maximum current
Breaking torque
Reduction ratio
Resolution
Rated duty
Weight

Number

23 117.8 15.7
PIN(250)
&
g 3
g
66W
Speed (rpm) Power (W)
2.5A [max.) 250 40 Current (A)
220 rpm Effect (%)
1.0 N.m 200 N — 32
180 rpm 770N
5.5A (max.) &g > 24 | == Speed(rom]
! : / N\ e e Power (W)
20A 100 Y, )/ 16 | === Current(A)
5.5N.m :-—-\ \ = Effect (%)
2:49 50 / o \ 8
i v ==\
S1 0 ! ! ! ! 0
600 0 1 3 4 5] 6
9
T N.
FB0110401201 e om)
60W
1.5A (max.) szt;((j][rpml 40 Power (W)
Current (A)
200 rpm Effect (%)
1.0 N.m
170 rpm
2.5A (max.) = Speed (rpm)
11A s s Power (W)
6.5N.m s Current (A)
2:49 v Effect (%)
S1
600¢g
FB0110402401 Verege (o




Rotary Motor Requirements LS# »

Customer: Date:

Email: Contact Person:
Tel: Fax: Appointment:
Motor Type [ AC Servo Motor [] Stepping Motor [] DC Motor Note :

Low inertia: [150W [J100W [J200W [ 400W

AC Motor Series Middle inertia: [ 200W [ 400W [ 750W [ 1KW

Stepping Motor Series [ ST40 [[] ST55
DC Motor Series 0 AM1 [ AM3 [ AM4
AC: [ 110v [ 220V
Input Volt \
nput Voltage[V) DC:[112v [ 24V [ other
Driver Series [] Servo motor Driver [[] Stepping Motor Driver

Power Terminal

Brake: [] Yes [] No Highly Bendable: [] Yes [J No

Cable Length:[J3M [J5M [7M []10M

. Encoder Terminal

Servo Motor Accessories Type : 1 13-bit Incremental
[1 17-bit Incremental

Highly Bendable: [ Yes [J No

Cable Length: [J3M [J5M [7M []10M

Special Need

1. Application

2. Budget cost

3. Motor quantity

4. Operation environment

5. Size

6. Rated Current(Arms)

7. Rated Speed(rpm)

8. Rated Torque(N-m)

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

Recommended specifications :

Manager: Salesperson:
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HIWIN,

Motion Control and System Technology

HIWIN.

Motion Control and System Technology

@

HIWIN MIKROSYSTEM CORP.

No.6, Jingke Central Rd.,

Precision Machinery Park,
Taichung 40852, Taiwan

Tel : +886-4-23550110

Fax: +886-4-23550123
www.hiwinmikro.com.tw
business(@mail.hiwinmikro.com.tw

HIWIN USA
*CHICAGO

1400 Madeline Lane
Elgin, IL. 60124, USA
Tel: +1-847-8272270
Fax: +1-847-8272291
www.hiwin.com

infoldhiwin.com
*SILICON VALLEY
Tel: +1-510-4380871
Fax: +1-510-4380873

HIWIN GmbH
Briicklesbiind 2, D-77654
Offenburg, GERMANY
Tel: +49-781-93278-0
Fax: +49-781-93278-90
www.hiwin.de
www.hiwin.eu
infoldhiwin.de

HIWIN FRANCE

24 ZI N°1 EST-BP 78, LE BUAT,
61302 L’AIGLE Cedex, FRANCE
Tel: +33-2-33341115

Fax: +33-2-33347379
www.hiwin.fr

info@hiwin.fr

HIWIN SCHWEIZ
Schachenstrasse 80

CH-8645 Jona, SWITZERLAND
Tel: +41-55-2250025

Fax: +41-55-2250020
www.hiwin.ch

infodhiwin.ch

HIWIN S.R.0.
Kastanova 34

CZ 62000 Brno,
CZECH REPUBLIC
Tel: +420-548-528238
Fax: +420-548-220233
www.hiwin.cz
infoldhiwin.cz

HIWIN JAPAN

*KOBE

3F. Sannomiya-Chuo Bldg.
4-2-20 Goko-Dori. Chuo-Ku
KOBE 651-0087, JAPAN
Tel: +81-78-2625413

Fax: +81-78-2625686
www.hiwin.co.jp
infodhiwin.co.jp

Mega-Fabs Motion Systems, Ltd.

13 Hayetzira St. Industrial Park,
P.0.Box 540, Yokneam 20692, ISRAEL
Tel: +972-4-9891050

Fax: +972-4-9891080
www.mega-fabs.com
infoldmega-fabs.com

Matrix Machine Tool
(COVENTRY) LIMITED

A2 Earlplace Business Park
Fletchamstead Highway

Coventry CV4 9XL, United Kingdom
Tel: +44(0)2476718886

Fax: +44(0)2476678899
matrix-machine.com
salesf@matrix-machine.com
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