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ALMOTECHNQOS leverages proprietary technologies related to LIGHTING
and MOTOR & MOTION to dedicate on developing products that earn high
trust from customers. We are also constantly exploring new technologies
and applications, aiming for a future full of dreams where we can coexist
and prosper with our business partners.

We have been assisting numerous customers with our core technologies
of lighting and motor, from ODM product development to mass production.
We possess skills in analog/digital circuit design, software development,
mechanical design, motor design, and the mass production that utilize
these various technologies in combination.
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A stepper motor rotates in proportion to the number of input pulse signals.

The rotation speed can be varied by the frequency of the pulse signal, and the rotation
angle is determined by the number of pulse signals. The unit step angle determined by
the mechanical structure of the rotor and stator. Its major feature is that it does not
require a position detective mechanism, enabling open-loop control with no cumulative
error. It also exhibits excellent responsiveness in operations such as start, stop and
reverse. Overall, it offers low-cost solutions and is maintenance-free due to its
brushless structure, ensuring a long service life.
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Applications

Stepper Motor Fundamentals

TUrR— FAXEGHD O T Ia—A AV M EEER ESEICEZETRLEVAATORELVES,
From printer, fax machine, MFP to amusement, medical equipment, packaging machine and so forth.

N * — iR fEk 5
FRESE General Specifications 2
Main Types %
[}
=y S = o o
® VRE!I (Y54 ZF) Variable Reluctance (VR) Stepper Motor A7 7AE Step Angle 1.8 a
HUEM clEoN/TclmBERIRO 0 —ZEE T AT —2AORIEGEHERICLY A —2 2 RE| RESE BELET, ABERE Step Angle Accuracy 5% (ZIRTv7 BE#E) +5%(Full-step, no load) 2
The gear-shape rotor is made by magnetic material, and the rotor is attracted and repelled by the rotating magnetic field in I/ LIEHHERE Coil Resistance Accuracy +10% Q|\
the stator to cause the rotation. — H
A&y &> RAFEE Inductance Accuracy +20% {\\\
® PMAI (w5 % v M) Permanent Magnet (PM) Stepper Motor BE LS Temperature Rise BA80°C (BB 24H0N) 80°C Max. (Rated current, 2 phase on) f
ZiB~ 7 2y bERW-O—ZEBE T AT —XAOREHEFICLYO—252R5| M ESE BELET EMUEOEEIC RTINS A Ambient Conditions ~20°C~+40°CBESS%LLT  -20°C~+40°C, humidity 85% and under ”Pz
(FATV ML) DRELET, - - -
#@#33EHT Insulation Resistance 100MQ Min. 500VDC
The rotor made by a multipole magnet is attracted and repelled by the rotating magnetic field in the stator and starts rotating.
When not energized, holding torque (detent torque) is generated. B MIE Dielectric Strength 500VAC/ %>
ZYTILIRNIEE Radial Play Max. 0.02mm @450¢ load
® HBR (&, /N 7Yy FHZ) Hybrid (HB) Stepper Motor
o . . N N " NN . TF¥rILIRNTEE Axial Pla Max. 0.08mm @450¢g load
VRELEPMEIDEE XA 7 T MM OERERIREZ O —2AARBICHEL AR A R ICHBZFE >/ 2y bMeBLEZEBETHY R n= y &
F—2BlOEEGERRICLY N —2 AR RESE. BELES, RAZ7YTIVEFAE Max. Radial Force fERICBIRARE Set forth separately
A hybrid motor, composite of VR and PM motors, has the rotor with magnetic gear-shape teeth on the peripheries and a BRARTFvILEFAME Max. Axial Force {ERICRIZRMRIE Set forth separately
magnet which is magnetized in the axial direction inside. This structure makes rotors rotate by the shifting magnetic field in — N
the stator. [ElE/4[E Rotational Direction CW (Ehim {8 h > B T View from the shaft side)
Eha =
Driving Modes X

Wiring Diagram
ATvEVTE—REZHRHTHHEIE. E—ROERICEREERVCERZIBR) DA THE T E2LENHZ1-H . XA TvEVT
E—ZHHDORFIAN—DREICEYET, EEERBEE L EETRBECEO _BELAHYET,

When driving a stepper motor, it's necessary to switch the DC voltage and current in turn to energize the coil, so a stepper
motor driver is required. There are two types of stepper motor drivers: constant voltage drives and constant current drives.

e 1=;K—ZA= Unipolar
E—ZERIIHL—ARAOERZRTHE AR CEBEERNGETT (ML) BROA X020 APMEL B AEEBTOEMEICHF]
ISERS

The drive system applies a unidirectional current to the coil, making the driving circuit simple (Fig. 1). With low winding

® 7NRTy 7R Full-step inductance, it's advantageous for operation in high-frequency ranges.

ATy T ENERR Ty 7 BETEEHTSHA T, (218RH)

Drives at a basic step angle. (2-phase excitation) (B1-2=H#—35%3 Figure 1- Unipolar)
¥1-21=58—>A% Figure 1- Unipolar

o N—T7 Ty 7 Half-step

ATy T AN ERITYTAEDL/20H8ETRETE AT, (1-2486H) A 1M8mE% 1-phase Excitation 1-248m% 1-2 Phase Excitation
Drives at an angle half of the basic step angle. (1-2 phase excitation) B Al B| A| B |com SNB A | B|A|B |com
coml cew 2F97 2Ty
0 |ON +V CCW o [oON ON | +V
e v{onXTv7 AR Micro-step A - el i ‘ . ON Y
2Ty THPERRT Y T EED/NOEETRET AR T T4 0ERICHTERLBANFEONSRLTE— L5 BLH - ON — - ON gs -
ICZE2HATE M- TLERMERRICH LT EBRISEWERIER IS Y HiR® 13 KR SRR UEREIERR (6 (EiRE) 72 [@#r cw 0 oN [ oN Ry,
7R - e
Y ET 21BEhAE 2-phase Excitation 1 ON +V
Drives at an angle of 1/N basic step angle. It decomposes the current flowing through the coil into N parts by electrical ® = i 2 ON [ ON | +V
techniques to smooth the operation. Therefore, compared to the square wave, the current waveform becomes closer to a B com2 B 2597 A|lBI|A B |com cw 3 ON | +V
sine wave, significantly reducing the resonance band and resulting in low-vibration rotation even at low speeds. 0 ON ON | +V
A £ BLK B #* RED 1 ON [ ON +V
=
coml| % YEL |lcom2] & WHT 2 oy | O i GE] B, HmEs SR

e A | # GRN B | & BLU 3 ON | ON | +V View from the output shaft side.

Features
o TLEU(A—RIERE—XV P NSV EERR

Realizing high responsiveness (with a small rotor inertia moment). ® NAF—573% Bipolar
o SN ERR E—XBRICHLEFSARICERZR TR AR CEBERIEHTT (R2)  EROMNAMDEIFEERRRTOS MY EZBLE

Realizing high output torque. LEBEAICERTT,
i DZOfDllO_&fE%ﬁ?Z{?/_f‘/jﬂy 7 DFRE The driving circuit becomes more complicated to make the current flows in both directions per coil (Fig. 2).

Offering a wide range of lineup from [J20 to [J110. It is advantageous when high torque is required at low frequencies due to its high winding utilization efficiency.



(K2 /"1R—FA= Figure 2-Bipolar)

kL2 Torque (N-m)

A 218EhHS 2-phase Excitation
2797 4 A B A B
_ 0 ON ON
A 1 ON | ON
2 ON | ON
3 ON | ON

B B 1-248Bh#E 1-2 Phase Excitation
A £ BLK B # RED =42 E . COMA W IFTE
A #% GRN B % BLU

2Ty B TE— SR
Torque Characteristics

BRMLIGR—ITA T LT)
Maximum Torque (Holding Torque)

REARRE FL o (RIL—A > 7 H51E)
Synchronous Pull-out Torque
(Slew Characteristic)

B Lo

Pull-out Torque

BB LA MY (RE—TF 4> )
Synchronous Pull-in Torque
(Starting Characteristic)

ALY

Pull-in Torque

B eEhsEi
Self-start Range
GEDRRBUICRE LR,
FIBEEOGEN TESHHE)

ZJL—5EHE
Slew Range

/LA L—k
Pulse Rate (pps)

/ /
EINCEERE NI T

Max. Self-start Frequency Max. Response Frequency

E—2HY A ZX-+L2 (Pull-out)1BEIE
Size and Torque (Pull-out)

e HBE!E—% HB Motor

1R —ZAHALEL
The sequence is the same as the above unipolar method without the COM.

\ 2775 Step Angle 6 (°) \
6=180/(m-p)

m: 8% Numbers of phase
p: 334 Numbers of pole pair

| B2 Speed N (rpm) |
N=(6/6)-fp

fp:/¥LZL— b Pulse rate (pps)

[ HZE LY Required Torque Tm (kg-cm) |
Tm=0Um-+J1)-(7-6/180)-(f2-f1)/t1+T1

ImE—RBHEE—XVF
Motor moment of inertia

1: BB ME—X > bkg-cmsec?)

Load moment of inertia
f1.f2: 37 L BT ERE (pps)

Frequency before/after startup

T1: &5 b2 Load torque
t1: IMEUR R (sec)

Acceleration and deceleration time

HA X (AEmm) kL2 (Pull-out) £ (mN-m) @100pps
Outer Dimension Range of Torque (Pull-out)

[J20 x 30~42L

28 x 32~51L

[J35 x 26~36L
[J39 x 20~44L
[J42 x 33~47L
0 50 100 150 200

e PMEE—% PM Motor

300 350 400

A Z (A FEmm)
QOuter Dimension

kL2 (Pull-out) £8F (mN-m) @100pps
Range of Torque (Pull-out)

$15 x 12L
$20 x 18L
$25 x 15L
$35 x 16~22L
$42 x 17~22L
$49 x 30L
$57 x 25L

120 140 160

NTVyFRTFYEVTE—R
EELF—5

Hybrid Stepper Motor Lineup

I T2 RERTHE

Motor Type Number Nomenclature

N

AL 28 45 - 067

4
000 06 o

FoAN—@ERRTA
Driver Type Number Nomenclature

M 4 30 22/R/C/E (1
000 O P

TIVETI/R
ALMOTECHNOS

B 0.67TAGRTRA)
Current : 0.67A (example)

PR &4

Series

HAEF (Max.) :30/10=3A (FRfH)
Output Current (Max.): 30/10=3A (example)

aR: ATy 7B EBRESIH

Specifications

(120 series”

YU —=X% SO E

Series : Outer [J Dimension

6 U — g

Number of Leads

Step Angle 1.8°, Constant Current Driving

4: /34 7K—7 Bipolar
6:1=7R"—7 Unipolar

SRLE
Motor Length

(2 EIREE (Max.):4x10=40V (FRHY)
Supply Voltage (Max.): 4x10=40V (example)

(/) BESAT

Communication

R:RS485 C:CANopen
E:EtherCAT

mE REL | ERER | BRIEBIR | F—ALTAVIT MY | AVRIRVR |A—=ZAF =% | TATV RS = B
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ5 4 /x—
Number (mm) (A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL2030-0604 30 0.6 6.5 18 1.7 2 2 0.06
M422
AL2033-0604 33 0.6 6.5 18 1.7 2 2 0.06 M430
M880
AL2042-0804 42 0.8 5.4 30 1.5 3.6 2 0.08
(128 &
Series
mE 2RL | ERER | BRIER | F—LTAY T LT | AVEIZVR | B—=R14F =% | T4TFV ALY 2 EA
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |FZ4/3—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL2832-0674 32 0.67 5.6 60 3.4 9 5 0.11
M422
AL2845-0674 45 0.67 6.8 95 49 12 6 0.14 M430
M880
AL2851-0674 51 0.67 9.2 120 1.2 18 8 0.2
[135 &/
Series
mE 2R L | ERER| BRIER | m—LATAVT Y | AVEIEVR | A=A F =% | T4TV ALY = Pl
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |FZ4/3—
Number (mm) (A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL3526-0284 26 0.28 26 70 27 10 6 0.13
M422
AL3528-0504 28 0.5 20 100 14 11 8 0.14 M430
M880
AL3536-1004 36 1 2.7 140 4.3 14 10 0.18
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NATYyRRFyEVTE—RBR74/8—

== . c
[ 139 series Hybrid Stepper Motor Driver
mE 2REL | ERER | SBEER | F—ATAVIT MY | AV E IRV R | A=A F =% | TAT MLy = EH
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |K 54 /3—
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Driver
AL3920-0404 20 0.4 6.6 65 6 11 5 0.12 5
SRATVARTYEV T RTA/N— =
AL3934-0404 34 0.4 30 210 43 20 12 0.18 | M422 F D430 Micro-step Driver §O
M430 =
AL3938-0504 38 0.5 22 290 40 24 18 0.2 M880 a
o
AL3944-0304 44 0.3 40 280 60 40 25 0.25 EEAHNEE Power Supply +24~50VDC %
xR
. HAEFR Output Current 0.1~3.0A [
(142 s W
Series BAHE# Division (Max.) 256 {\\\
A
mE 2RL | EHRER| BRIER | R—LTAVIT MY | AVZIRZVR | A—=ZAF =2 v | TATV ALY b= EH AFAES Input Signal 7+ bH7ZAA Optical-isolator input 2
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A4 /x— ”rz
Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) | Driver 7ILREEEL  Pulse Frequency 160 KHz (Max. 500KHz)
AL4233-1334 335 1.33 2.1 0.22 2.5 35 0.012 0.22 Md22 B85 Ly r\ﬁﬁj\/.{__ég BB £ OS5 A — & — BB -
AL4238-1684 395 | 1.68 1.65 0.36 3.2 54 0.015 0.28 | M430 BEE/BEL/ BERRE
M880 H4EE  Function Automatic idle-current reduction in half
AL4247-1684 47.5 1.68 1.65 0.44 2.8 68 0.02 0.35 Motor auto-identification and parameter auto-configuration
Over-voltage/Under-voltage/Over-current protections
AL4260-1206 60 1.2 6 0.56 7 102 0.028 0.5
H#4 X Dimension 92.6x56x21mm
==X = .
|:|57 Series BE Weight 90g
=288 i -5°C~50°
& SEL | EBER | BBIER | h—LT T | 488V | A—gqF—sw | 4Ty | BR | B ERRSEE Operating Temperature 5°C-80°C
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |K 54 /3— o e y q o —_ono
Number  (mm) | (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) | Driver (EMEREE Operating Humidity 40~90%RH
AL5741-2804 40 2.8 0.7 0.55 1.4 120 0.02 0.45
AL5751-2804 50 2.8 0.83 1 2.2 275 0.035 0.65
_ M430
AL5756-2804 54 2.8 0.9 1.26 2.5 300 0.04 0.7 V880 ET— FDi30
AL5776-2804 75 2.8 1.13 1.89 3.6 480 0.068 1 Controller
AL57115-2804 115 2.8 2.1 3 10 650 0.1 1.8 VCCC OPTO 2'7_09
Sy—2 R roziEs PUL *<
[:123(5 Series UL é Pulse
270Q
& 2R L | ERER | BRIEN | F—ALTAVT LY | AVEIEVR | B=RLF =% | T4TV ALY = B — 1
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A4 /\— R _ o *;<
Number (mm) | (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) | Driver — E%f_ﬁﬂ(ﬁ%ﬁCCW) DIR
Irection
DIR
AL8665-6004 63 6 0.29 3.5 1.77 1000 0.08 1.7 ; 2700
— 1}
AL8680-6004 75 6 0.39 4.5 3 1400 0.12 2.3 BEBEE—47Y— GERE) ,
M880 R (E—%2FEHHIF.OFFDE) ENA ’
AL86118-6004 112 6 0.55 8.5 6 2700 0.24 3.8 — Holding off
ENABLE
AL86156-6004 150 6 0.73 12 8.68 4000 0.36 5.3 ; Ry
DCEIR

DC Power Supply

(1110 ;/e'fie_f +24~50V GND

i 2RL | ERER | BREH | F—LTAVIT MY | AVRIRZVR | B—RAF =% | T4TV LY = B A+
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ A /N—
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg) Driver A-
RATYEVTE—R
AL11099-5504 99 5.5 0.7 11.2 9.8 5600 0.55 5 Stepper Motor B+
AL110150-6504 150 6.5 0.72 21 11.5 13000 1.09 8.4 M880 R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
AL110201-8004 201 .67 2 12 17 1.62 11.7
0201-800 0 8 06 8 3000 6 R=2K(>0.125W) @VCC=24V
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AVARTYEV T RSN~
FD556 gicro—mstzes_lgrie/r o

A4 T P
FD860 ﬁicroiég—érli:ve/r o

EBEANEE Power Supply

+24~75VAC/+24~110DC

HAEF Output Current

2.1~7.2A

EIREANEE Power Supply +24~50VDC
HHER Output Current 0.1~5.6A
BASEI# Division (Max.) 256

BAHE# Division (Max.)

256

AHNMES Input Signal

74+ bH 7T AH Optical-isolator input

AAES Input Signal

74 8H7ZAH  Optical-isolator input

7L ZEKREL Pulse Frequency

200 KHz (Max. 500KHz)

/L REK# Pulse Frequency

200 KHz (Max. 500KHz)

HeikIEPL  Isolation Resistance

500MQ

#IFIEHT  Isolation Resistance

500MQ

HEE  Function

BEIALY MUY - E—2BEHEFE LU/ T A -2 —BEERL-

BEE/REE/BERRE

Automatic idle-current reduction in half

Motor auto-identification and parameter auto-configuration
Over-voltage/Under-voltage/Over-current protections

H4EE  Function

BEAHLY MY E—RBBHERN B LV XTA—2—BEE -
BEE/BEE/ BERRE

Automatic idle-current reduction in half

Motor auto-identification and parameter auto-configuration
Over-voltage/Under-voltage/Over-current protections

#4 X Dimension

118x75.5x34mm

%4 X Dimension

150x97.5x52.6mm

BE Weight 280g
{EFBIERE Operating Temperature -5°C~50°C
fEAERIEEE Operating Humidity 40~90%RH
arvrko—> FD556
Controller
vee PUL+ Lrug
R S RIES PUL- *<
— Pulse
PUL—S”
DIR+ 2100
R /51 GEERCCW)  DIR- *<
— Direction
DIR—S’,
ENA+ 2y
o BEEE—57U—GERE) | <
N (E—4#EEEIE.OFFDZE)  ENA-
— Holding off
ENABLE
N +V
DCEIR
DC Power Supply
+24~50V GND
A+
A_
ATYEVYTE—R
Stepper Motor B+
R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V

BHE Weight 400g
{EARERIERE Operating Temperature -5°C~50°C
fEABRIEEE Operating Humidity 40~90%RH
avrka—3 FD860
Controller
vee PUL+ Ly
R SLRIES PUL- *<
— Pulse
PUL—S’”
DIR+ 2100
R A1 GEBECCW)  DIR- *<
— Direction
DlR—SW
ENA+ Ly
R EEET—57U—GER) g ;
— (E—%EBEE OFFmZL)  ENA-
— Holding off
ENABLE
. +V
ACER
AC Power Supply
+24~T75V GND
A+
A-
AFYEVTE—R
Stepper Motor B+
R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V
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[128 1.8°
NTVYFRTYEVTE—R
Hybrid Stepper Motor

[120 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

_____

3000 E

1€

\ UL1061 AWG26

_____

_____

1l

UL1430 AWG26

2Ty E—X Stepper Motor

ik TR
Specifications Specifications
i RaL | EEER | BRIEH |F—VTAVT MY | AVZIRVR | B=ZAF =% | T4ATV ALY = i RSL | EEER | BREH | K- LATAVTMI | AVEIEVR | B=84F =% | TATV ML =<
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight Type Length | Current | Resistance | Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Number (mm) (A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL2030-0604 30 0.6 6.5 18 1.7 2 2 0.06 AL2832-0674 32 0.67 5.6 60 3.4 9 5 0.11
AL2033-0604 33 0.6 6.5 18 1.7 2 2 0.06 AL2845-0674 45 0.67 6.8 95 4.9 12 6 0.14
AL2042-0804 42 0.8 5.4 29 1.5 3.6 2 0.08 AL2851-0674 51 0.67 9.2 120 1.2 18 8 0.2
FLT - 2Ee—FiE(EET—%) @24V dc Lo - Z2E— RS EET—%) @24Vdc
Pull-out Torque Curve RSA/8—: MA15B, ZILRTv T Pull-out Torque Curve RS A/R—: M416B, N—T7RFv
Driver: M415B, Full-step Driver: M415B, Half-step
25 120
421 51L
33L [~ 451
— _\‘\ 30L 100 ™ — 32L
20 \\\\\*
E ‘\\..\\' E 80 \
® 15 — N ®
E e
= = 60 -
E - E T
3 10 - 9 \.\\
2 &
P \-\ 2 40
" N
N R AN
= B =
£ 5 v
20
0 0
100 1000 10000 100 1000 10000

ZE—F Speed(pps) x 0.3(rpm) ZE—F Speed(pps) x 0.15(rpm)
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[135 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

UL1430 AWG26

21+1

[139 1.8°
NTVYyRRTYEVTE—R
Hybrid Stepper Motor

UL1430 AWG26

24%1

2Ty E—X Stepper Motor

(A T
Specifications Specifications
i RaL | EEER | BRIEH |F—TAVYIT MY | AVZIRVR | B=AF =% | TATV ALY 2 i RS L | EEER | BRIER |F—WVTAVT M| AVZIRVR | B—ZAF =% | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight Type Length | Current | Resistance | Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg) Number (mm) (A) Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL3526-0284 26 0.28 26 70 27 10 6 0.13 AL3920-0404 20 0.4 6.6 65 6 11 5 0.12
AL3528-0504 28 0.5 20 100 14 11 8 0.14 AL3934-0404 34 0.4 30 210 43 20 12 0.18
AL3536-1004 36 1 2.7 140 4.3 14 10 0.18 AL3938-0504 38 0.5 22 290 40 24 18 0.2
AL3944-0304 44 0.3 40 280 60 40 25 0.25
LY - ZE—FEME(BET—4) @24Vdc FLY - RE—FEE(SE T —X) @24Vdc
Pull-out Torque Curve RSA/N—: M325. ZIL AT Pull-out Torque Curve RS A/N—: M4156B, N—T R Ty
Driver: M325, Full-step Driver: M415B, Half-step
160 300
36L 38L
281 34L
140 I —
| 26L 250 — 20L
= 120 ~ E§ | — \\\\\‘
o =
3 \ E 200 ‘t
o ™
& 100 ———— ~ ® \
= ~
£ \ 5
s \\ < = 150
\5 \ \0; \
2 50 — ~ q c
: \\ 2 100
AN 5 2
Z \'\ \ - %
20 — I
[~
0 0
100 1000 10000 100 1000 10000

ZE—F Speed(pps) x 0.3(rpm) ZE—F Speed(pps) x 0.15(rpm)
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(157 1.8°
NATVYyRFRTYEVTE—LR

(142 1.8°
NATVYRRTYEVTE—R

Hybrid Stepper Motor Hybrid Stepper Motor

S
(=]
‘ L ., 20.6+1 ‘ [156.4 ‘ =
| \ | \ ?g
| ] @ T )
o | > o
_ S b x
+ == 14 3 )
3 S EN
E hASH I hSH N\
| [ I 4
| l g & aR)— R
4 EZESEN 4 16 4 445 s
S S UL1430 AWG22 5 ©
UL1430 AWG26 @ -
(A= TR
Specifications Specifications
& RSL | ERER | BRIERN |[K—LTAVIT MY | AVEIRVR | B=RA4F =% | T4ATV LY =3 mE RIL | BKER | BRER |F—LTAVT ML | AVEIRVR | B=RA4F =% | TATV ML =3
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight Type Length | Current | Resistance | Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg)
AL4225-0404 26 0.4 24 0.17 30 20 0.0075 0.15 AL5741-2804 40 2.8 0.7 0.55 1.4 120 0.02 0.45
AL4233-1334 335 1.33 2.1 0.22 2.5 35 0.012 0.22 AL5751-2804 50 2.8 0.83 1 2.2 275 0.035 0.65
AL4238-1684 395 1.68 1.65 0.36 3.2 54 0.015 0.28 AL5756-2804 54 2.8 0.9 1.26 2.5 300 0.04 0.7
AL4247-1684  47.5 1.68 1.65 0.44 2.8 68 0.02 0.35 AL5776-2804 75 2.8 1.13 1.89 3.6 480 0.068 1
AL4260-1206 60 1.2 6 0.56 7 102 0.028 0.5 AL57115-2804 115 2.8 2.1 3 10 650 0.1 1.8
L7 -2E—FRH(SET—4) @24Vdc Lo -Z2E— (B ET—%) @30Vdc
Pull-out Torque Curve R A/N—: HA3356, N—T7 X Ty Pull-out Torque Curve KRS A/N—: H860B, N—T7 X Fv
Driver: HA335, Half-step Driver: H860B, Half-step
0.40 2.0
38L 76L
[ —
0.35 . % 1.8 56L
. “\
251 16 %t . 51L
5 030 S g 4L
(=]
a
E 2 - N
Z 020 Z 10 \\.
~— N B | \'
g mN \ g ~
S 0.15 =
2 — 2 06 L
% .
S 010 I - N —
- N £ 04 -
N RN
0.05
0.2
0 0
100 1000 10000 100 1000 10000
ZE—F Speed(pps) x 0.15(rpm) ZE—F Speed(pps) x 0.15(rpm)
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(186 1.8°
NATVYRRTYEVTE—R

Hybrid Stepper Motor

[]110 1.8°

NATVYyRFRTYEVTE—LR

Hybrid Stepper Motor

S
(=]
[185.85 31.75%1 L 9 i £1109.86 i 55.37%1 i L %
| (]
0 g © { &
N o~ 2 S Rt
j’jl -----] (_ﬁ N 1 ﬁ Og]:l__\ [
© . & oy T o
3 © Bl s ! X
e A
SR D 35 Q
g A > | R
2 4-¢8.5 1.52 X
11838 UL1430 AWG18 pa 21.5%3 12,5 AWG18
= ~l
iR TR
Specifications Specifications
& RSL | ERER | BRIEMN |[K—LTAVIT MY | AVEIZVR | B=RA4F =% | T4ATV LY =1 S RSL | ERER | BRIEN | K- TAVT I [ AVRIZVR | A=A F =% | T4TV ALY =3
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight Type Length | Current | Resistance | Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg)
AL8665-6004 63 6 0.29 3.5 1.77 1000 0.08 1.7 AL11099-5504 99 5.5 0.7 11.2 9.8 5600 0.55 5
AL8680-6004 75 6 0.39 4.5 3 1400 0.12 2.3 AL110150-6504 150 6.5 0.72 21 11.5 13000 1.09 8.4
AL86118-6004 112 6 0.55 8.5 6 2700 0.24 3.8 AL110201-8004 201 8 0.67 28 12 173000 1.62 11.7
AL86156-6004 150 6 0.73 12 8.68 4000 0.36 5.3
LY - RE—FEME(BET—4) @48Vdc(65/80L) @100Vdc(118/156L) FLY - RE—FEE(SE T —X) @100~130Vdc
Pull-out Torque Curve K54 /8—: H860B., 7/ RTv KSA4/8—: Q2HB110, 7/ RXFv Pull-out Torque Curve RS A/8—: Q2HB110, 7/ RXTv 7
Driver: H860B, Full-step Driver: Q2HB110, Full-step Driver: Q2HB110, Full-step
12 25
— 156L 201L
— | — 118L . 150L
10 - ™~ -
— ——— 80L 99L
— 20 ~
= P~ - N
o . ™~ — 656L 3 N
= I\‘m\ I\ =
S 8 S I
5 ~ N S ™ N
2 \x S 15
1S S
z o z N
2 2
§ \ s 10
L
0 0
100 1000 10000 100 1000 10000

ZE—F Speed(pps) x 0.3(rpm) ZE—F Speed(pps) x 0.3(rpm)
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—REICT 7 (DCE—L TR EEFRNHATHYEIEF ICESRERAFETS/-OREGETFICERZHIGT 570
77%232T7—R(BRF) EFIEN B[ EEMIEIBNENHVET, ZNITHLTT 72 LADCE—X Tl HILF
RrEATHYBREHETILENHYEEA,

BRERIEEEFAICHVERIEEFERICLS>TTONET ERICIIRET ORBICEDOE 72/ IV T IREDBE
THY F—NRFHEEICEVEBROAEZRE LTOWET EREROR (Y F 7 RFICIE TP XL FET IGBTA L
MERSNES. 7 7V LADTHREM T BR/ M XD\ ABEA = IE & © 00 R EE 4R B I A AT BE T mRh R,
mEATNEARIBRICARY T,

In a typical brushed DC motor, the stator consists of a magnet and there is a winding circuit exists in the rotor.
Therefore, in order to supply electricity to the rotor, it is necessary to make contact between brushes and
contacts called commutator. On the other hand, in a brushless DC motor, the rotor consists of a magnet and does
not need to supply electricity to the rotor.

The winding circuit is on the stator side, and commutation is performed by the electronic circuit. Timing detection
is required in accordance with the magnetic poles of the rotor for commutation. Devices such as hall sensor is
used to detect the angle of the magnetic poles and other devices are used as switching elements like transistor,
FET and IGBT in the commutation circuit. Due to the brushless design, brushless DC motors have a long lifespan,
no electrical noise, and a wide range of speed control from low to high speed. Also, they are capable of being
miniaturized with high efficiency and high output.
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77 LZADCE—4X

HaEn I s
Brushless DC Motor Fundamentals General Specifications

EH48 247 Winding Type AXIFY#E#R Delta or star
F—ILEF Hall Effect Angle BRA120° 120° Electrical angle
#hik4L Shaft Runout 0.05mmLL T 0.05mm and under
FABEMEL) ##&2 5 Z Insulation Class 252ZB Class B
Main Types
yP {£FAEEE Ambient Conditions -20°C~+40°C;2E85% LT -20°C~+40°C, humidity 85% and under
® 77 %—A—%j Outer Rotor Type #e5IEHT Insulation Resistance 100MQ Min. 500VDC
A—2DAF =Y AREUERMOERICEFTE ML HE FEAD REMEILICIZRFEA DAY E T,
o , , , , ) ) #ef&MIE Dielectric Strength 500VAC/min
High inertia of the rotor is advantageous for low-speed rotation without high torque, but it takes time to start and stop.
ZPTIVIRNIEE Radial Play Max. 0.02mm @450g load
e (v F—0—%¥ Inner Rotor Type TH v ILIRNFEE Axial Play Max. 0.08mm @450g load
A—ZDAF =2 v NSV BREEILICENTT A Y T2y PO YA XDNEWD SN DREMZEIRELTIRTIHED BRAZVTIVEFRIE Max. Radial Force ERNZBIZIRE Set forth separately
HYET. BRART7FvILEHFRE Max. Axial Force MBRNICBIRIETE  Set forth separately
Low inertia of rotor is helpful to the start/stop. However, due to the smaller size of the magnet, it's necessary to make — ) ) ) . . .
arrangements like using high magnetic force material and so forth. [El#s/5[E Rotational Direction J/N—7)L Reversible
[e]
S
® VX v L Axial Type e E
FRIRD =Sy MoBRZ NI ¥ 2WEE L 2D T E—AABRELBHOAET 2RO ISER (BRI ICT BN TED A, I Wiring Diagram 2
BELETT7Fvy 7HARECRYDERETIEARF ERYET, Z
Since the structure of disc-shaped rotor and coils facing each other, the motor can be made thin (flat) instead of having a ERNICAGT A RBREY R ERED BV ET DAL HZVIIBEROEHAR L THNIE VRO E—LITZN JQ|\
relatively large body. On the other hand, the air gap becomes large due to the structure that disadvantageous in terms of CEMDOAERICBEERZ DI ENTEET,V—FROBEVICOWTIF K3SBEWET, 11]
efficiency. O
y Basically, there are two types of wiring systems: Delta (delta) and Wye (star). The Wye winding can be replaced by an o
equivalent Delta winding if the conditions are the same for the 3 coils or 3-phase winding. Please refer to Fig. 3 for the pin §
‘ configuration. N\
BRENA N
Driving Modes ~N
® LK (XIF#iK) A= 3 Phase Full-wave (or Half-wave) (M3-a Figure 3-a) (K3-b Figure 3-b) (KI3-c Figure 3-c)
120° BER(BREBEE) £180° BEEGEMIE) LS Y EF T, BICKYEFKFIGEWEEEBRKEFICT 270 (1S PWMERE)IC
L@ B R & D T2 HIEE A — RIS A>TVET, ZDBE IREDOHBENE WIEBL Y —(Zra—2) AREBLEIC U us Us

ToTEEY,

There are two commutation techniques: 120° trapezoidal commutation and 180° square-wave commutation. To achieve a
voltage and current waveform closer to a sine wave, PWM drive with high frequency control circuits has become common.
In this case, a position sensor (encoder) with high resolution of one revolution is also required.

ViR we S WE W
® 21H2K (R 13#K) A 2 Phase Full-wave (or Half-wave) Voo & RED Vee | 4L>% ORG Voo + RED
90 BEERLIB BEEREN HYET BARTFHED P AUEIR MCEETEEFT A Ty FRAV F(RREBI ) NMELCILE Hall U % BLU Hall U 7 RED Hall U % BLU
DOREPIBBICHEYET RO 77 E—RBREICERAINTEYET, Hall V & GRN Hall V # YEL Hall v # GRN
There are 90° commutation and 180° commutation included. It can be manufactured at low cost with fewer elements, but Hall W iWHT Hall W EGRN Hall W :WHT
dead point (non-operational point) is likely to occur. It is commonly used in general purpose fan motors, etc. GND & BLK GND & BLK GND & BLK
U1g # YEL UHH & BLU %E] #&#E/H YEL&YEL/WHT
VAg 7% RED VAg %X BRN Vi FR&7*/H RED&RED/WHT
1 W4E £ BLK W48 H WHT W4E 2&E/H BLK&BLK/WHT
Features
o ZHEM(A—RERE—XA> A NEN) EEIR
Realizing high responsiveness (with a small rotor moment of inertia).
o S MLy EEER T4 N REEEER .
High torque, high rpm, and wide gear shifting range. -"E.—’}?"j'/fx—{:ljjﬂ‘ﬁﬁééﬁ
k . Size and Output Power
® )22~[86LLEHATA Ty T DFRE
Offering a wide range of lineup from ¢22 to [186.
HA X (AEFEmm) HAEE (W)
Outer Dimension Power Range
Fﬁi%_ . $28x26~T7L(24V)
Applications $36x42L(24V)
N . . . o e _ o m . _ . [142x41~100L(24V)
EAGREE, ARy b &)  HA(BXHERSR. FHIEHR R &) MO EEMes, EREA RS RIEREICEL2FCRIEVAE COEREH Y E T, 157x45~115L(24/36V)
We have experience in a wide range of fields from EA (transport, robots, etc.) and HA (electrical equipment, security [186x58~125L(48V)
equipment, etc.) to office equipment, medical and welfare equipment, and environment-related products. 0 50 100 150 200 660
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I 753 L ZDCE — RS phig HH (b)) -E ki

Performance Curve of Brushless DC Motor Torque-Current Curve
EF ,
Vm—la-Ra+Ea [V] Lo ERAE Torque-oriented
T=Kt- (la-lo) ® 24VDC, 2000/4000rpm ESERE Rotation-oriented
Ea=Ke-w=Ke-2m+N/60 ° 7“5~‘;|sz%3&—§? 5 05 -
- Tt (la-lo)=Kt-{(Vm-Ea)/Ra-lo] Brushless DC Motor S| 45 045 %
No m P =-Kt-Ke*N/Ra+Kt-Vm/Ra-Kt-lo ® E—RYAX(5%F)[142~57 = 4 04 5
_ — (V=] - . Reference Motor Size [142~57 o 3
Is T=0DfF, No=(Vm-lo-R)/(Ke-21/60) [rpm] £ 35 035 &
N=No-No+T/Ts . \ S 03 &
it [x] ALHEATH, MLy ERR 5 = o
N = 1) o 2.5 : 0.26 =
_ N={Vm-Ra(T/Kt+10)}/(Ke-27/60) [rpm] (2000rpm) & (IR (4000rem) o = <
s la=lo+(Is=lo) - T/Ts [A] P—BYBVET. B2 = 02 o
g N booofooooo20D = ~ There are two types with the e — =
= | < In=y (lo*1s) [A] tout: t ented s 1.5 — = 015 2
$ ! £ Ts=Kt: (Vm-lo-R)/Ra [N-m] saine outpul: forgue-oriente #q — 0y &
g o Prmax— (2000 rpm) and rotation-oriented — — i
&5 ! = max=(Ts*No/4) 2r/60 [W] (4000 rpm) 05 | 0.05
<~ ! ;i nmax={1-v (lo/Is)}?-100 [%] pm/. 0 /// 0
4 i @ T T T T T T T T
X ! - Vm:EJREL Power voltage (V) HA Output (W) 0O 6 15 20 25 30 40 50 60
= i la: E—% B Motor current (A) .
e N la L mE B No-load current (A) ——————— 2000rpm 3 Current (A) 0O 06 13 18 22 26 31 38 43
o TR hrnature resistance (Q) 4000rpm B Current(A) 0 04 09 12 15 18 21 26 29 .
| Bt ==h =
! Is:i2EhEMR Startup current (A) 2000rpm kJLZ Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286 §
\ No: & T [EER4 No-load speed (rpm) o
: N: £ — % EE# Motor speed (rpm) 4000rpm kL% Torque (N-m) O 0.014 0.036 0.048 006 0.072 0095 0119 0.143 g
|°I ! Kt: bL 7 EE# Torque constant (N-m/A) [aa)
0 T Ts Ke: B #2 B E LKL Back EMF constant (V/rad/s) &
T:E£—% kLY Motor torque (N-m) |
T kb Torque (N-m) Ts: E—XILE) ~L 2 Starting torque (N-m) EJJ
In: B ANEEFETR Current at max. efficiency (A) a2
n:#% Efficiency (%) ® 36VDC, 4000rpm 5 05 N
Pmax: &AHF Maximum output e 77U LADCE—%X 45 045 E N
Brushless DC Motor < ™ : L N
® E—ZYAX(£%)[142~57 - 04 g ™
Reference Motor Size [142~57 35 035 o
© 3 03 ¥
UE] ANBEQAV-3VIRUERE 8 7 o B
AC.DCH—RE—X LR UPLT.QB)EHA(ML o eElESE & ° T T2
Torque Characteristics of AC and DC Servo Motor FEE)ELELE, 2 o 0.2 Q
Input voltage (24V—36V) and product g 1.5 . 015 2
thickness have been increased to ®ooq //// 0.1 %
. L oA achieve (twice) higher output —
0.6 — M LEER (L60AFER — DiZE DS EH) (emphasis on both torque and rpm). 0.5 ,/‘/ 0.05
Relative comparison reference example 0 I e I I I I I I I I 0
1 for identical LJ60 mHoutputW) O 12 30 40 50 60 80 100 120
05 ACH—FE—% AC Servo Motor 4000rpm 7 Current (A) 0 06 13 18 22 26 31 38 43
® AC200V 4000rpm  RJLZ Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286
. i ® HF Lt Speed Ratio: 0~4000 rpm
£ [ i
z 0.4 - ® Lotk Torque Ratio: 3.01&
[}
=}
g 4
o
N 0 e DC24V
Z ® =LY Speed Ratio: 80~3000 rpm
. i PR B 58 ® hL oLk Torque Ratio: 1.5F
Intermittent
e || 1w N saw\ Tsan , 1 753 LZDCE—% Brushless DC Motor
— ! ' ' .
1| EEEmsg : X TR IRt PCMV .
Rated Speed | X . Continuous ® RE It Speed Ratio: 200~2000 rpm
. . . . | ® FLZ L Torque Ratio: 1.21%
0 1000 2000 3000 4000 5000

N ZE—Fk Speed (rpm)
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77 LZADCE—4&

FEAR—E $33

Brushless DC Motor Lineup
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RS @ | BF =AER EAEEEE | EEMLY ErgH MLOEE A—&fF—>% = &
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | K54 /38—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
38 4 24 15 3000 22 7 46.3 7.95 0.085
I Jl\i—tan”;%i‘%'\‘j‘-ﬁsﬁ \ it 80 4 24 5.6 7800 50 40 27 23.55 0.2 | BLD2403
otor Type Number Nomenclature
80 4 48 2.9 10000 40 40 41.8 23.55 0.2
0 TIVETI/R [7) F 7 —ZXEE(mm)
ALMOTECHNOS Diameter of Gearbox
E—%44E(mm) BEXTHRY IR
(2] (8]
Quter Diameter of Motor Planetary Gearbox 3 6 Sy—=
AL 42 RBL 60 - 24 30 1) -
—_——_——_— Y = — © E—REAT o N EME Series
o 9 e e e @ Motor Type Ring Gear Material
BLS:#% Square E:2EHi Metal RS Y| BE BAER | EREER | EEbLS | EREHS bLOEH (R—24F—v| BER R
RBL/BL: L& Round Fipsoae Powder Metallurgy Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | KZ4/3—
SBL:ZOv kLR Slotless L:#8fE MR} Plastic (mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
BLSH: & hL 2R High Torque
BLW: 7 &—%! Outer Rotor @ TR L7 :5 N.m (ERH) 40 8 24 3.4 4800 36 18 32.4 14 0.16
CBL:A—ax F Economical Rated Torque : 5 N.m (example) BLD2403 .
£ 55 8 24 3.8 4500 50 24 39.8 24 0.25 S
@ = 5:mm =
40 JX E 50K Body Leneth o
o 1 1 EREEV) D
0 @ 0 @ 6 Rated%\/oltage )—= =
[PV — ¢42 Series &
(6 & (A [E R A 1 3000rpm (RR A1) |
No-load Speed : 3000rpm (example) H
RS @ | BE =REMR EEEEHK | EELY EEHA LI TERR A—&A4F—2v 2 Pt 8
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA4/N— X
RS AN—REFR IR (mm) (VDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver i
Driver Type Number Nomenclature ”
30 8 24 1.5 4000 20 8.4 39.8 15.6 0.25 l[[:
g = . 60 8 24 4.2 4200 56 25 41.04 33 0.4 BLD2403
T FEWN B ET(A) BIEZA7
BLDC 24 03 TC 0 éﬁ?@ﬁiiﬁévinage antii(})bs Current 9 E)mmunication
6 6 6 C:Can 20 85 8 24 11.2 4000 150 62 40.5 84 0.7
:Can 2.
TR:RS485 93 8 24 115 6300 115 76 30.6 94 0.8 BLD3610
(142 &0
Series
{]‘:ﬁ R 5 == = (S5 == — ¥ = = =K > = Y
Specifications RS f@#%| BF =AER EA&EEE | EEMLS ErgH 7 LY EH A—2fF—>v = EHA
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
Sy (mm) (VDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
¢ 2 2 Series 41 8 24 5.75 4000 62.5 26 0.033 24 0.3 BLD2403
RS @ | BE | BAER | EREGK | BEILS | ERED PLOEER  |R—gAF—>v| EE bl 61 8 24 10.4 4000 125 52.5 0.0366 48 0.45
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (VDC) ) (rpm) (mN-m) w) (mN-m/A) (g-cm?) (ke) Driver 81 8 24 15.1 4000 185 77.5 0.037 72 0.65 BLD3610
101 8 24 21.2 4000 250 105 0.0354 96 0.8
45 8 24 1.1 4600 8 3.8 29.7 0.66 0.07
BLD2403
68 8 24 2 3800 20 8 35.8 1.32 0.12
BT ) —X
y—x I:‘ 42 with Integrated Driver
2 v—-X
¢ 8 Series Es BM| BE | BAER | TEEEK | TRV | ERHD bLoEs  |R—gar—sv| ER Sl
N _ . . . . . e . _ . Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight [ FZ4/3—
R B | BE | &AER | EREER | BBV | EEHS bLoES |A-s4F—>v| BE | EA (mm) (VDC) (A (rpm) (N-m) (W) (N-m/A) (g-cm?) (ke) Driver
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /35—
(mm) (VDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver 77 8 24 3.5 4000 0.0625 26 0.033 24 0.45 | BLD2403
28 4 15 1.1 8000 5 4 143 2.35 0.06 97 8 24 5 4000 0.125 52 0.036 48 0.6
38 4 24 2.5 10000 14 15 16.9 3.69 0.082 | BLD2403 137 8 24 7.5 4000 0.185 78 0.037 72 0.8 BLD3610
77 4 24 4.1 4000 50 21 37.4 10.98 0.28 157 8 24 7.5 4000 0.25 104 0.035 96 0.95
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Series
RS &% | BF =AER EAEEERE EE MLy EREH A Lo TER A—&AF—2v = B
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA4/3—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver
55 4 36 6.5 4000 0.11 46 0.0607 75 0.44
75 4 36 12 4000 0.22 99 0.0601 119 0.72 BLD3610
95 4 36 16 4000 0.33 138 0.0648 173 0.95
115 4 36 21 4000 0.44 184 0.0621 230 1.2 BLD4815
5 7 BIE&fF U —X
with Integrated Driver
RS B | BF BRER EREER | ERbLY EEE N MLYTEE O—&4F—>v = B
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/x—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver
90 4 36 3 4000 0.055 25 0.052 30 0.56
BLD2403
100 4 36 5 4000 0.11 46 0.061 75 0.67
139 4 36 7.5 4000 0.22 99 0.06 119 0.9
BLD3610
159 4 36 7.5 4000 0.33 138 0.065 173 1.2
(186 s’
Series
RS B | BF BRER EREER | ERbLY EREHEA MLYTEE A—ZAF—>% = EF
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/X—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver
56 8 48 9.5 3000 0.35 110 0.116 400 1.6
BLD4815
70 8 48 17.5 3000 0.7 220 0.122 800 2.12

75 LADCE—4X
EESH AR A /8—

Brushless DC Motor Driver

BLD2403TC

EMBEEE Rated Operating Voltage ~ 24VDC
Eh{EEEHIE Operating Voltage Range  8~30VDC
EHER Continuous Current 3A
E—2 & i Peak Current 6A
HAEEE Power Range =80W

Zb— & FE Speed Range

200~20000rpm (Z#&E—% 2-pole motor)

ItE—% Adapted Motor

FR—ILICHET T L ADCE—4(120°) Brushless DC hall motor (120°)

#)#1E—F Working Mode

R—ILICEL— 75 (F 74 R) - BL—75E GG T ay)
Hall speed closed-loop mode (Factory default), open-loop mode (Option)

HEH|fH Speed Adjustment Mode

T 7AN N ABEREET - AEBEE(0~5V)

F 7> av  PWMEIE / CANIfE

Support external potentiometer speed control (Default), external voltage(0-5V)
PWM speed control or CAN speed control can be configured before delivery.

{R7&H4HBE Protective Function

BEERE BELRE BBRRE RERE. V7 M X2 — b F—ILESEBRY
Over-voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

{£FEEE Working Environment

BEE I BRI EEREN R REMEOLREI L

No corrosive, flammable, explosive, conductive gas, liquid and dust

KA R Heat Dissipation Mode

BIRASEE L<IEAERE— R > Natural cooling or external heatsink

2 F2~Fi%E Dimension

98%x60%24.5mm

ISR Circuit

X4 See figure 4

WEXA4 7 Communication

CAN 2.0

(X4 Figure 4)

B O || vDC
T——— || of|GND
ofu
ofv
_'E_
o [ o w
O || HU
O || HV
O || HW
O || E+5V
O | GND
— — [ o F/R
———|| ofEN
———— 1| o BRrK
——— || o aND
[[e———|| o sv
|| o +5v
—————1| O [ PG
L—=—H——|| O || ALMm
O || CANH
O || CANL
{l PWR/ALM
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BLD3610TC

EREMEEE Rated Operating Voltage ~ 36VDC
ENEBEEEE Operating Voltage Range  12~40VDC
EFER Continuous Current 10A

E—2 &t Peak Current 20A
HHEEE Power Range =400W

ZAE—F#FE Speed Range

200~20000rpm (Z1&E—% 2-pole motor)

XtE—% Adapted Motor

F—ILICHRETZY LADCE—4(120°/240°) Brushless DC hall motor (120° /240°)

HEE—F Working Mode

FR—ILICEIL—TEIH (T 740 L) - B —T#IE (G 7 ay)
Hall speed closed-loop mode (Factory default), open-loop mode (Option)

SEEE4I# Speed Adjustment Mode

T 74 M AMEBAIER - SLEREE (0~5Y)

F 7 av PWMEIE / CANIZE

Support external potentiometer speed control (Default), external voltage(0-5V)
PWM speed control or CAN speed control can be configured before delivery.

{REEHEHEE Protective Function

BEERE KEERE BERRE RERE. V7 MR- F—ILESEBRE
Over-voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

fEFRERE Working Environment

BEME SRR SEEA R BEMEDBEZL

No corrosive, flammable, explosive, conductive gas, liquid and dust

M HF R Heat Dissipation Mode

BRSNS LIEIAEBE — R 22 Natural cooling or external heatsink

S H~+iE Dimension

150x82x26.5mm

IEIRAERR Circuit

X5 See figure 5

B{E%4 7 Communication

CAN 2.0

(K5 Figure 5)

| msa— g 0
o || vbc
— ol aeND
ofu
oflv
oflw
_'E_.
Motoﬁf % PE
O || HU
O || Hv
o || HW
O || E+5V
10 || GND
— — (O F/R
———Jlo || EN
————|lo || BRk
- Jlo |l anD
[le———]o | sv
o || +5v
—————||O || PG
———H—— |0 || ALM
CAN
dl PWR/ALM

BLD4815TC/TR

EMREMEEE Rated Operating Voltage ~ 48VDC
Eh{EBIEEE Operating Voltage Range  20~55VDC
EFEMR Continuous Current 15A

E—2 & Peak Current 30A
HHEIE Power Range =825W

ZbE—F#FE Speed Range

200~20000rpm (Z#®E—% 2-pole motor)

It E—% Adapted Motor

FR—ILICHHET7 52 LADCE—%(120°) Brushless DC hall motor (120°)

#)#1E—F Working Mode

R—IVICEL— 741 (T 7L k) - BL—T#HE(F 7 3>)
Hall speed closed-loop mode (Factory default), open-loop mode (Option)

HEH|MH Speed Adjustment Mode

F AN HNEBEAIERT - ABEE(0~5V)

F 7> ar PWMAE / CANHIfE

Support external potentiometer speed control (Default), external voltage(0-5V)
PWM speed control or CAN speed control can be configured before delivery.

{REEMEHEE Protective Function

BEERE KETRE BERREORERE. V7 MR- N F—ILESEERE
Over-voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

{EFEEE Working Environment

BEME G ERIE. EEREHN R BREMEDBREZL

No corrosive, flammable, explosive, conductive gas, liquid and dust

Kz A5 Heat Dissipation Mode

BARAEE LEAERE— >4 Natural cooling or external heatsink

Sf2~F%E Dimension

150x82x45mm

ISR Circuit

X6 See figure 6

B{EXA4 7 Communication

LR Gk Gk - e

TC:CAN 2.0 / TR:RS485

(X6 Figure 6)

) en— Y oz
o] 2vDC 4 O 12VDC
= [ zube e | T [0]3GND4 D
o ]4U g O 14y 5
O |5V 3 o3 :
% SHob p o 17
= s O | 7PE —{ Motor ol
THU THU
2 HV 2 HV
3 HW & SHw =
4 +5V 4 +5V
5 GND 5 GND
1o 1F/R
2EN ZEN
3 BRK . 3 BRK .
9 R F: 4 GND g
5 SV 3 sV g
6 +5V 6 +5V
7 PG J e
8 ALM 8 ALM
CAN-L A
¢ B RS485
POWER/ALM | POWER/ALM |
BLD4815TC BLD4815TR
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75 LADCE—%X
Brushless DC Motor

BLD4830TC/TR

EREMEEE Rated Operating Voltage ~ 48VDC

ENFEEEE Operating Voltage Range  10~55VDC

EfRTE7R Continuous Current 30A
E—2 ER Peak Current 60A
H & Power Range =1650W

ZAE— RF&FE Speed Range 200~48000rpm (Zf&E—% 2-pole motor)

FIHE—% Adapted Motor F—ILICHTETZ L ADCE—4%(120°) Brushless DC hall motor (120°)

R—=IVICEANL =T HE(FT 74 - BBL—THEEGF T av)

Tk .
HEE—F Working Mode Hall speed closed-loop mode (Factory default), open-loop mode (Option)

BRI ST, S EBPWM{E

External potentiometer speed control, external PWM speed control

HREH#E Speed Adjustment Mode

BEERE KELTRE. BERRE RERE. V7 MRZ—F F—ILESEBRE
Over-voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

{REEHEHEE Protective Function

-34-

= . . BEME I BRME EEEH R BRI MEDREZ L -
fEF%REE Working Environment No corrosive, flammable, explosive, conductive gas, liquid and dust %
K HF R Heat Dissipation Mode BARAHEE LIEAERE — R % Natural cooling or external heatsink E
a
NH.~Fi%& Dimension 150x97x52mm =
- ) i ES
fEIRMERR Circuit K7 See figure 7 Specifications QI\
W{E%4 7 Communication TC:CAN 2.0 / TR:RS485 (H;
a
fmE Type Number AL42BLS41 AL42BLS61 AL42BLS81 AL42BLS101 X
A
1@# Number of Poles 8 ,R
H% Number of Phases 3 A\
EIEEL Rated Volt VDC
(”7 Figure 7) EEBIE Rated Voltage (VDC) 24
E1%[EEE % Rated Speed (rpm) 4000
FEHHHH Rated Power (W) 26 52.5 775 105
E& kL2 Rated Torque (N-m) 0.0625 0.125 0.185 0.25
g bl
- Co#tinuous Stall Torque (mN-m) 0.075 0.15 0.22 0.3
+
€= BA LY Peak Torque (N-m) 0.19 0.38 0.56 0.75
L |
= ERE#R Rated Current (A) 2.2 4 6 7.5
T
S B AEF Peak Current (A) 5.75 10.4 15.1 21.2
I
. E #RAEIEHL Line to Line Resistance (Q) 1.5 0.8 0.43 0.3
Motor = N
— BREAVE IR R
i Line to Line Inductance (mH) 2.1 12 0.71 0-5
H >
na{ F kL7 E# Torque Constant (mN-m/A) 0.033 0.0366 0.037 0.0354
b WHEEE Back EMF (Vrms/KRPM) 2.45 2.71 2.74 2.62
L 1 En [ 8
——| R % A—#&4J—3+ Rotor Inertia (g-cm?) 24 48 72 96
< —| % |3
— o |pwmato] ™ BE Welght (Kg) 0.3 0.45 0.65 0.8
Lo———| PG
RG |LED K &L Motor Length (mm) 40.3 60.3 80.3 100.3
FERREEA
Wiring Diagram -
Vee HallU | HallV | Hall W | GND U7g Vg WiHE
#* RED | & BLU | # GRN |&B WHT| £ BLK | & YEL | #= RED | £ BLK
UL1430 AWG26 UL1430 AWG20

ViR

WE
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®57/1578Y
75 LADCE—%
Brushless DC Motor

f

57

I %

Specifications
muE Type Number AL57BL(S)55 AL57BL(S)75 AL57BL(S)95 AL57BL(S)115
1@# Number of Poles 4
#8%X Number of Phases 3
FEEEE Rated Voltage (VDC) 36
EH&EIEEE Rated Speed (rpm) 4000
E&H ) Rated Power (W) 46 99 138 184
& b2 Rated Torque (N-m) 0.11 0.22 0.33 0.44
E%ﬁt%ﬁ%t;bgcall Torque (N-m) 0.132 0.264 0.369 0.528
ALY Peak Torque (N-m) 0.39 0.7 1 1.27
E&EF Rated Current (A) 2.5 4.2 6 7.5
ZAE Peak Current (A) 6.5 12 16 21
#RFEIEST Line to Line Resistance (Q) 1.63 0.64 0.45 0.33
ﬁ,If?:ﬁz/{o/l_ﬁiznﬁel}lznlej(ctan<:e (mH) a4 2 L5 0.95
kL2 EH Torque Constant (N-m/A) 0.0607 0.0601 0.0648 0.0621
WHSEE Back EMF (Vrms/KRPM) 4.5 4.45 4.8 4.6
O —#%4F—<+ Rotor Inertia (g-cm?) 75 119 173 230
EE Weight (Kg) 0.44 0.72 0.95 1.2
£ &L Motor Length (mm) 53.6 73.6 93.6 113.6
TERRER AR
Wiring Diagram -t
Vec | HallU | HallV | Hallw | GND Ut \ZiE] WAg

#* RED | & BLU | # GRN |8 WHT| 2 BLK | #& YEL | # RED | £ BLK

UL1430 AWG26 UL1430 AWG20
ViR WE

(18684
75 LADCE—4X

Brushless DC Motor

16 L 1.52%0.2

8.4

W w 31.75i|1 -

$12.7 0.012

086=x1

69.5%0.2

e L)

I
4-5.5+0.2/

I %

Specifications
fn#E Type Number AL86BLS58 AL86BLS71 AL86BLS98 AL86BLS125
1@% Number of Poles 8
#8#% Number of Phases 3
EHEJE Rated Voltage (VDC) 48
TE &[54 Rated Speed (rpm) 3000
E&H 71 Rated Power (W) 110 220 440 660
ER kL2 Rated Torque (N-m) 0.35 0.7 1.4 2.1
égoﬁ:tﬁfﬁtébszall Torque (N-m) 0.42 0.84 1.68 2.52
B|A Lo Peak Torque (N-m) 1.05 2.1 4.2 6.3
EH& B Rated Current (A) 4.2 7 12 19
RAER Peak Current (A) 9.5 17.5 335 50
#RRIHEHT Line to Line Resistance (Q) 0.9 0.34 0.16 0.1
ﬁlf?r?ii((lﬁniﬁzn/di\ctance (mH) 2.6 1 0.5 0.31
kL2 E#K Torque Constant (N-m/A) 0.116 0.122 0.127 0.128
WHEEE Back EMF (Vrms/KRPM) 8.6 9 9.4 9.5
A —&4 F+—3+ Rotor Inertia (g-cm?) 400 800 1600 2400
EE Weight (Kg) 1.6 2.12 3.15 4.2
KL Motor Length (mm) 56 70 96 123
] .
Wiring Diagram -
Vec | HallU | HallV | Hallw | GND U8 Vig WHg

#* RED | & BLU | # GRN |8 WHT| £ BLK | #& YEL | #k RED | & BLK

UL1332 AWG22 UL1332 AWG18
VIR W2
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7%
77 LADCEFT7—FE—4

42%1
77 LADCEX¥T7—FE—4

42 Series Brushless DC Motor with Gearbox 57 Series Brushless DC Motor with Gearbox

LD L 20
— LD L 28
(£—% Motor) (¥7 Gear) 15 (—% Moton) &7 Gean 20
g -1 @D D ’+77 b i I,—ﬂii 05 §
1 | 2] J -
mi] ASY
2]l 8 2. B
o
T he
Motor Specifications KL
Motor Specifications
=% Type Number AL42RBL30-2455  AL42RBL60-2454 s
B Number of Poles 8 2% Type Number AL57BL54-3650 AL57BL74-3650 3
#8% Number of Phase 3 1% Number of Poles 4 §
EIREE Rated Voltage (V) 24 8% Number of Phase 3 i:
WEMESH No-load Speed (rpm) 5500 5400 EHBE Rated Voltage (V) 36 )
E%@Eﬁﬁ Rated Speed (rpm) 4000 4200 ﬁgﬁ@%};& No-load Speed (rpm) 5000 5000 8
TEH& kL2 Rated Torque (N-m) 0.02 0.056 E&EEEEL Rated Speed (rpm) 4000 4200 §
N
F#HF Rated Power (W) 8.4 o5 EH& L2 Rated Torque (N-m) 0.11 0.22 N
. — ™
E—2 &R Peak Current (A) 1.7 4.4 EMH S Rated Power (W) 46 99
o p It
#RMIIEHLME Line to Line Resistance (Q) 5.9 1.6 E—7 & Peak Current (A) 6.8 12
I&EA &% Line to line Inductance (mH) 5.1 1.94 REHEMAE Line to Line Resistance (Q) 1.63 0.64
£—ZE&LD Motor Length “LD” (mm) 30 60 IS4 %24 Z Line to line Inductance (mH) 4.4 2
E—4KELD Motor Length “LD” (mm) 53.6 73.6
F7—RFE—XH
Specifications of BLDC Motor with Gearbox
I X7 —FE—2 {4
2% Type Number AL42RBL30-2455-42)MG50K AL42RBL60-2454-42)MG50K Specifications of BLDC Motor with Gearbox
Elieifuﬂéﬁon Ratio | 38149115119 124 1561 71 1 91 11161212| 3849 15 | 19 |24 1 56} 71 | 91 116} 212 &% Type Number AL57BL54-3650-56JM300K AL57BL74-3650-56JM300K
) B T T T S R T SR N T U B T A RV R NN
ENﬁffqberofStages t 12223 la sl a1t 23ls s s R Siction Ratio 36 1425, 13 | 18 | 43 | 61 1154 1187220 | 36 1425; 13 | 18 | 43 | 61 | 154 | 187 | 220
e A B A S
- 10102 0 2 ‘ 4o 4 4 |1 12 2 03 0 3 0 4 44
E;ng;t(f.f,!‘ (mm) 35.2135.2145.7145.7145.71 56 | 56 | 56 | 56 166.3[35.2135.2145.7145.7145.71 56 | 56 | 56 | 56 166.3 Number of Stages : : : 33 1 ! ! ! ! ! ! ! ! !
EAHE L2 (N-m) e D e Z;g;t(ff" (mm) |378:37.849.5149.5160.8 60.8 71.9} 71.9 | 71.9 | 37.81 37.8 1 495 | 495 | 60.8 | 60.8 | 71.9 | 719 71.9
Max. Permissible | 151 15: 6 + 6 : 6 : 12121121215 [15:15: 6 : 6 ' 6 ' 121211212 15 T —————— T
Torque S A S A BAHE LS (N-m) A T A
e 7 | | | | | | | | | | | | | | | | | | Max. Permissible 9 9 36 36727219 @9 @9 [ 9 9 3636 727290 ' 90 ' 90
N"‘Aﬁmﬂi('pm) 1440111271367 128912291 98 1 77 + 60 1 47 1 26 [141411107: 360 1 264 1 2251 96 1+ 76 : 59 1 47 1 25 Torque : : : : : : 1 1 : : : : : : 1 1
o-load Speed ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! | | | | | | | | | | | | | | |
y e S EHEEES (rpm) A N I P P U A A
%= S U R R R R R AU R U I S N U R R 1111: 941 308 1222+ 93 ' 66 ' 26 ' 21 ' 18 [1111' 941 1308 ' 222 93 ' 66 ' 26 ' 21 ' 18
gﬁ%‘i’;ﬂé"m) 10471820 1 267 1 2111167 71 1 56 44 1 34 1 19 |1099) 861 :280:221 11751 75 | 59 1 46 | 36 ! 20 Rated Speed ! ! ! ! ! ! : : ! ! ! ! ! ! ! !
e A A& kL2 (N-m) T U I T T e S O I I I
% . R A U A U A U S A A A R U N R R 036:042' 1.2 ' 16 '35 49 ' 11 ' 13 ' 16 |071:'0.84' 23 132 1 69 ' 9.8 ' 22 ' 27 ' 30
’gtgeg’;oféwem 0.0710.09:0.24:0.31:0.39:1082" 1 1317128 |019:0.25'0.68:086' 1.1 123129 137 47 5 Rated Torque ! ! ! ! : : : : ! ! ! ! ! ! ! !
fEHREL A Vec | HallU | HallV |Hallw | GND | U48 | vi8 | Wig I FERRELHA Vec | HallU | HallV | Hallw | GND | U8 | Vi | w4
Wiring Diagram "5 (T VEL |7 BRN| 7 RED | % GRN | 7 RED | % BRN| & BLK Wiring Diagram 1= "2 F D[ % BLU [# GRN|& WHT| 2 BLK | % YEL | % RED |  BLK
UL1007 AWG26 UL1007 AWG22 UL1430 AWG20 UL1430 AWG20
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FABEEMELD)
Main Types

® [FHARYE—4% Synchronous Motor

A—RIZX T3y bEERLARWI TRV RE—RER T Iy MFERTEV VY IATRAE—RUAVEIRE—R) D2BELNHY)ET,
WIhd BRAEHE O —2BEBICL->CRERE ITREY T,

There are two types of motor: reluctance motors that do not use magnet in the rotor and synchronous motors (inductor

motors) that use magnet. In both cases, the rotate speed is determined by the power frequency and the number of rotor
poles.

o JEFIHAEIE—%& Asynchronous Motor (Induction Motor)

A—XICBHBEEZREIY RT—XABROEEERIC5] RN TEFISIGLZARNY A FLRA LRI CRIZ M VX7 3
VE—ZAERTIMERARAEICHLCTABEREZEZTCIN=TILE—REIMIE—ROBRICHINET,

The induction motor, with the induced current in the rotor windings creating a magnetic field that reacts against the

rotating stator magnetic field to rotate asynchronously with slip, is the mainstream. The internal constants are adjusted
depending on the application, dividing the types into reversible motors and torque motors.

BEAR
Driving Modes

o HAERMDIFEA For single-phase power supply

FEHEAR SERAR L HERN20HY  BlEHER % D7D IBAIY T oY 2 FAIOBERIC OB EE T, BRAIOBBEIZS LT
2D OBREINETV ERICEEDHCEAMNL LTV T U EZBAT @AMV EIHINES - AV T HDEAIC
Lo TR AANREY ET

In both synchronous motors and induction motors, there are two windings in the stator. The 2-phase winding is arranged
according to the number of poles. One of them connects directly with the power supply called a main winding, and the
another one, known as auxiliary winding, is connected to a phase capacitor to create the RMF. The rotating direction is also
determined by the insertion of the capacitor.

o 3MHEIRDIFA For three-phase power supply

BIREIBEN OB UL TERBEFBICAP LCEAGERNTEET ERICERTEGABOATHRL L IV TV HHR
ETY, —MRETITEMRIOOVAZDO TCEMREDE—RICAYET A THAE TIEEB. ZBAAHY T, BENE2/KIAEITHTIL
ZHRRREESTZAIRENTT,

The windings are divided into 3 phases in order to synchronize with the power supply frequency and create the rotating
magnetic field. It's more smoothly and efficiently than the single-phase types, and even unnecessary for the capacitor. In
general households, only single-phase 100V supply is available so single-phase motors can only be used. However, both

single-phase and 3-phase are available in factories and other places. In terms of economy, the 3-phase AC motors are
more preferred in factories that consume a lot of power.

—RRAERR

General Specifications

LSTE
Features
o BENBRETESEMD(TIVLR) . ERARSAN—HAPRETEIRX

Firm structure and long lifespan (brushless). Low cost with no need for a dedicated driver.
o MEEEA T 7 AARICIERETHY BB . FTLEAEDLELZLICLY B ML IEEREGLAIGETT (X7 avE—K)

Optimal for specifications with rough rotational precision. Typically enable high torque at low speed by equipping with
gears (Induction motor).

o /- AERECHEY LT OMKRICRET. ¥T7EEL T ICER(ZEATEE) BERA TEAEIR AL ARETT (7 AFRE—%X)

Optimal for specifications that only require synchronous speed rotation, enabling low-speed operation without gears
(possible with multipole), and allowing for low-cost adaption (Synchronous motor).

o THRETHEIBNDOAREVWE—LXELT IBE—XEIRETHY XA BRAEHN OB, HEE (200V,400V) TEEHEE T

3-phase motor is appropriate for the requirement of high output motor used in factories and similar settings.
From the perspective of efficiency and current capacity, the high-voltage types (200V, 400V) are standard.

A&

Applications

FAGRE, ARy M d)  RREE BERNIHE REEEICERETREVAENSOREHYET,
FA (transport, robots, etc.), elevator, food processing machines and environment-related products.

R
Wiring Diagram

(1) B48 Single-phase

WHT E314/L Main Winding

v er=5N
M EBIR

AC Power CW 1 YEL
Supply

. C B IA L

AN Auxiliary

Winding [x] cw:B—& (R Bt mIcE S
. Rotor rotates clockwise
b CCW: 01— (R) A%, RIS 1CES
CCW #% GRN Rotor rotates counterclockwise
C:¥tBRar T
(=—% W& Motor Inside) Capacitor

(2) 348 Three-phase

R —$E4E Star Connection FILZ%ERE Delta Connection

EREE Rated Voltage

100(200) V 50/60Hz

EH Time Rating

S (LG ERE45F)  Continuous (or intermittent)

iR Shaft Runout

0.05mmLELF  0.05mm and under

#4%~ 5 2 Insulation Class

25 ZE(XZB) Class E (or B)

{EAERE Ambient Conditions

-20°C~+40°CIBE85% AT -20°C~+40°C, humidity 85% and under

HIFIEHT Insulation Resistance

100MQ Min. 500VDC

He#MmIE Dielectric Strength

1500VAC/min. (1800VAC/sec.)

{REHEE Protective Function

Y—<I7AaTFo%(120°CHLLIF130°C) XA =& > 270577 +
Thermal protector(120°C or 130°C) or inpedance protection

y
o u
O
v
v o—0uoI
O—
w
O
W
O

(=—% & Motor Inside)

(=—% W& Motor Inside)
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ACY > oA+ ZE—Z4SMIR
Torque Characteristics of AC Synchronous Motor

AV ZY L avE—KEE
Range of Induction Motor

LSU8 Yy RE—X5EHE
Range of Reluctance Motor

RIHEAR S ~v o

(gt ZARIBEE ML Y)
Synchronous Pull-out Torque
(Maximum synchronous

operating torque after startup)

FEHB5 A ML o (& R L 2)
Synchronous Pull-in Torque
(Starting Torque)

Tm
£
=
(]
=]
&
o
= Ts
AN
= T
L \
\
= FIA ML LUT : BRCEN R OB ER A REFRIEL |
Self-start and Operating Range \
\
\\
\
0 N

N RE—Fk Speed (rpm)

(LT % 2B g 2B A — &

ACA >R avE—RIFHEihR
Torque Characteristics of AC Induction Motor

(Reluctance) Magnetic Salient Pole Rotor

AR
N=(120/P)-f [rpm]
Po=k-N-Dg?-L [W]
Po=w-T=21/60-N-9.81-102-T’
=1.027-102-N-T" [W]

V:EJREE Power supply voltage (V)
P: 1% Number of poles
N:E—%[REERE Speed (rpm)
Po:H 1 Output (W)

k:H H1%% Output coefficient

BB Power supply frequency (Hz)
Dg:A—% & (<« E—%4ME) Rotor size (mm)

L:2F—&a7i#EE (mm)

Stator core thickness
T:&—% FJL2 Motor torque (N-m)
Ts:E—XELE) ~IL 2 Starting torque (N-m)
T:E—% kL% Motor torque (kgf-cm)
w:AEE Angular speed (rad/s)

CE] B ML ORESEREBK, 7 2y NN BREEEEC
FVRECRBYVET DT . INOLETR—FHETOEREEZLIZIN,
FBFOBEE— A MILYMRENHDZ I EEZRBEAVES,

@AC 318

NRERE
Unstable Region .
> —— 50Hz
REEFS | ———— 60Hz
. Unstable Region '
£ <————————————————> I
Z Tmpeocoooooo- . |
~ 1
s | T TN
g “BREE (V)
C Ts Power supply voltage
N la: E—XE (A)
2 Motor current
— lo: BB (A)
= I No-load current
! Po:HiF Output (W)
| k:HHREL
X Output coefficient
X frERAE R (Hz)
| Power supply frequency
0 N No SIANY Sllp

N Z&'—k Speed (rpm)

-2 YA X-HAEBIER (100V, 4P EikE~5EER)
Size and Output Power

No: # & a7 Bl 4R 2K

No-load speed (rpm)
N:E—% B (rpm)

Motor speed

Dg: O—&Z(cE—K M%)
Rotor size (mm)
L:2F—%a7H#E (mm)
Stator core thickness

%) MR~V =RA5 A ML +RIEAIE L2

N=(120/P)-f-(1-S) [rpm]

N=(120/P)-f [rpm] EIHAEREE (S=0D )

Po=k-N-Dg?-L [W]

Po=w-T=21/60-N-9.81-10-2-T’
=1.027-10-2-N-T' [W]

(EMEREE)

la=lo+1"=lo+V/y/ 3/{r1+r2'/S+j(x1+x2")}

P2=3-122-12'/S [W]

Po=(1-5)-P2 [W] Pin=3-V/J/ 3-Ir [W]

n=Po/Pin-100 [%]

T=P/w=P2/ws=P2/2nf/p/2 [N-m]

T:E—% kL2 (N-m)
Motor torque

Ts:E—%iE8 bLo (N-m)
Motor startup torque

T:E—% kL7 (kgf-cm)
Motor torque

1" (12) : 12k E37 1ry current (A)

Pin: A7 Input (W)

n %K Efficiency(%)

r1, 2" (x1,27):

1L 2RIER (TR R)

1ry, 2ry resistance

Ir: E—XEREHH (A
Actual motor current

P2:2R A A 2ry input (W)

ws:FIHAARE (rad/s)

p: @348 Numbers of pole

P4 X (S Emm)
Dimension

HAEEE (W)

Power Range

$42x25~70L [
$60x30~45L ]

$70x25~45L .
$80x35~50L .
$86x35~100L |
$96x45~60L ]
$110x48~70L
0 50 100 150 200

250 300 600

w:BEE Angular speed(rad/s)

Synchronous angular speed

®49%!

IVIAFRET—FE=RZUNR=FN)

Synchronous Geared Motor (Reversible)

36 19 12.70.1
4 12
- N
13.5 !
- ™
o %77 o~ (=
2 1 — n <@ &
H ~
[Te) Lo
I 5 |
\ J—K# UL3266 AWG22 5+0.1
T
Specifications
&
Number of Poles 6P
EIRBIE
Rated Voltage 110v / 220V
-4 -
(%) TERERE
Motor Rated Frequency 50 Hz 60 Hz
TEA [EERER
Rated Speed 375 rpm 450 rpm
T LY
Rated Torque 0.2 kgf-cm 0.16 kgf-cm
| | | | | |
E&s | 7K kL (PO) | s (P) | EEEER | ¥TH L kA2 (PO) L Rz (PI)
Speed ! Gear Ratio | Torque (PO) ! Torque (PI) | Speed !Gear Ratio! Torque (PO) ! Torque (PI)
(rpm) | (1/n) | (kgf-cm) | (kgf-cm) (rpm) | (1/n) | (kgf-cm) | (kgf-cm)
| | | | | |
2 : 1/186 : 32 : 25 2.4 : 1/186 : 26 : 20
25 i 1/150 i 26 i 20 3 i 1/150 i 20 i 16
4 1 1/94 | 16 L 125 48 | 1/94 | 13 | 10
| | | | | |
.~ 48 | 1/718 13 | 10 58 | 1/718 10 | 8
=Fj | | | | | |
Gear 58 | 1/65 | 11 } 8.5 7' 1/65 ! 9 } 7
| | | | | |
10 ' 1/375 6.5 } 5 12 ' 1/375 ! 5.2 } 4
| | | | | |
125 ' 1/30 ! 5.2 ; 4 15 ' 1/30 3.9 ; 3
| | | | | |
15 1 1/252 ! 4.1 | 3.2 18 ' 1/252 35 | 2.7
20 3 1/18.75 3 3.2 3 25 24 3 1/18.75 3 2.7 3 21
30 1 1/125 1.9 | 15 36 1 1/125 15 L 12
| | | | | |
45 | | 1 54 | | 0.8
| | | | | |
60 1 1 0.8 72 | | 0.7

(3] BEXT7DHFAR L2 :0.98Nm(10kgf-cm)  $FFERRIC DO WTIFMBHISSLES

Permissible torque for standard gears: 0.98Nm (10kgf-cm)
Special specifications are available upon request.

s
o
=
O
<
)
1]
O
<




®60%E!
VIR FRET—FE=RUNR=TN)

G428y
ovoaFRET—FE—Z (BEAM)

Synchronous Geared Motor (Reversible) Synchronous Geared Motor (Unidirectional)

73 18.2 060
13.0 5040.05 20 18 10.5+0.15
R (5 ~L) 103 0 |-
\—‘ | TEEs N
2 2+ :rjf
o —+— - - 3 %
© / =
CRIFhiai# 3'4
<t
| 5 |
@] 4-¢4.5 8 e
(31.5) 09(2%18) S| S 1A AWM1007 AWG20
43 UL1007 AWG22 -2 <
— 00 i
| s
o
0.9 0" %
m
AEBEEMM(2/1)
[ Lk
Specifications Specifications
FREL EME K EK Rated Frequency 50/60Hz
16 P
Number of Poles
EMSEE Rated Voltage 110V 220V
EREE
Rated Voltage 110V / 230V FHE LK Rated Speed 4r/min @60Hz
:E_
(é;%,}z) TE &R 50 H 60 H EME AT Rated Torque 0.18N-m (1.83kgf-cm)
Rated Frequency z z B
Motor SHEES Input Power S5WLLTF  5W and under S
TE & [EEREL 5
Rated Speed 375 rpm 450 rpm SHZE R Input Current 40mA 20mA s
(@]
= JA L% Insulation Cl E -
Rﬁ:ﬁ ljr;[r/(ije 1.4 kgf-cm 1.2 kgf-cm AV Insulation Class " X
‘ ; ; ‘ ; ; [Bl#5 751 Rotational Direction CW(H Al & Y BT View from the output shaft side) I-L
El&EH , ¥7i | s (PO) | Ay (P) | EEH | ¥ | RS (PO) | b (P) <
Speed ! Gear Ratio ! Torque (PO) ! Torque (PI) | Speed ! Gear Ratio ! Torque (PO) ! Torque (PI)
(rom) + (1/n) 1+ (kgf-cm) 1 (kgf-cm) (rpm) + (1/n) 1+ (kgf-cm) 1 (kgf-cm)
| | | | | |
| | | | | |
25 i 1/150 i >50 i 3 i 1/150 i >42 i
5 1 1/75 >40 6 1 1/75 >33 |
| | | | | |
9, 1/416 | 54 ! 42 11, 1/416 | 45 ! 35
| | | | | |
o 12, 1/32.327 41 | 32 14 | 1/32.327 | 35 | 27
| | | | | |
Gear 15 | 1/252 | 36 } 24 18 ! 1/252 ! 30 } 20
| | | | | |
17 0 122 ! 32 ; 21 20 ' 1/22 27 ; 18
| | | | | |
20 ' 1/18.75 27 | 18 24 1 1/18.75 22 | 15
25 1 115 1 2 1 15 01 115 8 12
30 1 1/125 18 ! 12 36 | 1/125 15 ! 10
| | | | | |
136 1 1/2.76 3.75 l 2.5 163 | 1/2.76 | 3.12 ! 2.1
| | | | | |
151 | 1/2.48 35 | 2.3 181 |, 1/2.48 2.9 | 1.9

L] BAEX 7 DHFAR LY :2.94Nm(30kgf-cm)  FRAAREIC DO WTIZMEHKICISCE T

Permissible torque for standard gears: 2.94Nm(30kgf-cm)
Special specifications are available upon request.
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v onNFRET—FE—% (BEERA) ACAvZ o ravE—R

Synchronous Geared Motor (Unidirectional) 45 L (GBI D 0

24 18 12.7£0.1
1.4 L(E&ER)
| T@T
(= 75 ¢3 = — —
% . (ﬂl -
- S B S X
Sl s ok = ' 3
M= —
~ ASH
l Bt ml | z\
g EEHrc48-52 STk
AWM1007 AWG20 |- M8+ F—i#4x10
2 L
| s
ik TR
Specifications Specifications
(ki e e Oy 50/60Hz iz Type Number ACT-025A2 ACS-045A2 ACT-065A2
TEHZEE Rated Voltage 110V 220V
EMH A Output (kW) 0.25 0.45 0.65

E & [EE5%8 Rated Speed 4r/min @60Hz

_48-

18%/15%4% Phase/Pole =148 3-phase/4P Bi#8 Single-phase/4P =48 3-phase/4P
T BT Rated Torque 0.29N-m (2.96kgf-cm)

EEE Rated Voltage (V) 200 200 200
SHEE S Input Power S5WILTF  5W and under s
= JEE# Frequency (Hz) 50/60 50/60 50/60 5
SHEER Input Current 40mA 20mA =

EEEE Time Rating (min.) 10 10 10 e
A LR Insulation Class EfE

HERE PR Insulation Class B B B X
[El#5 751 Rotational Direction CW (HH#EmE &Y BT View from the output shaft side) - I

av 7Y RE Capacitor (uF) — 35 — E")

<

{FEARAREEE Enviroment (°C) -20~40°C -20~40°C -20~40°C

HIEE 8 Temperature Rise (K) 90KIL T 90K and under | 90KLLF 90K and under | 90KLLTF 90K and under

AT RBERE o o o

Thermal Proteéti?n ¢C) 135+5°C 135+5°C 135+5°C

AEAR Ba Ba Ba

Cooling Method Non-Ventilated Non-Ventilated Non-Ventilated

RES 2 2 ESEbi

Protection Totally Enclosed Totally Enclosed Totally Enclosed

2|+ Bearings 620177 620177 620127

2££f(L) Length “L” (mm) 155 180 180

#/Z(H) Thickness “H” (mm) 48 70 70
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ElFREAL (SIFR) D& DiRE R

Note
S| Conversion Factors

E RE
Mass Length
kg g Ib(R>F) 0z(F>R) m cm In(£>F)
1 0.001 2.205 35.27 1 100 39.37
oo | 1| oooe0s | oo oo | | 03037
oass | esms | | 6 oose | 250 | L
Coosss | 2e3 | ook | L
%74 EEmRE
Torque Speed
N-m Kgf-cm gf-cm 0z-in rad/s rps rpm krpm
1 10.2 10200 141.6 1 0.1592 9.549 0.009549
Cooesor | 1 | w00 | s ez | L o | 006
osorx10¢| oo | - 1| oo or00 | oowser | 1 | o001
Coooroer | oo0 | 72 | L war | owme | w0 | L

[3%] 1kgf=9.807N

Lo EHEERBNFEER
Torque Constant & Back EMF Constant

o ML EH(KY o EiENEH(Ke) X

(=

(]

N-m/A kg-cm/A o0z-in/A V-s/rad V/krpm <%

1 10.2 141.6 1 104.7 Rl
0.09807 1 13.89 0.09807 10.27
0.007061 0.07200 1 0.007061 0.7394

0.009549 0.09738 1352 0.009549 1

-51-



{852

FPHRARFAMI-FTLH

Maximum Permissible Torque on Gear Shaft - Gear Rati

fT8%3
ARXTAYR(FTERYIR)
Square Gearbox

28 L
3
~
<
g
.S —
25 . t
—— (190387 % (01008 Y) —A— [J80fZH#RY J ———
[J90 Powerful Type ([1100 available) [J80 Standard Type © — S’i
—O— [J90iZH#RY —O— [70@#R i '
[J90 Standard Type [J70 Standard Type p
7
—O— Cleo@#eR 9
[J60 Standard Type
1] 5
D 60§:J Specifications
20 /. = — = ' ' ' ' ' ' ' ' ' ' '
£ 7Lt Gear Ratio 3 . 75 .125 . 15 + 25 . 30 . 50 . 75 . 90 . 100 . 120 . 150
E&# Number of Stages 2 3 4 5
R&L Length “L” (mm) 32 . 42
RAFALY 19
Max. Permissible Torque (N-m) :
ZhE Efficiency 0.81 . 0.73 X 0.66 X 0.59
15 . . .
(] F—N—NVTHE . -
= g_ Oz e 100N T Z & 100N and under
zF _ —
:\’ ) 25X MIFE Thrust Load 29NLIFDZ & 29N and under
- =
<~z L
543 E
(]
o n_
K
N 3 190 32 L
= = (5)
10 L 4-M6 ~
N \ N
; /X{ .
/ . == g 45777@
i ! 5 = _
1\%
a2 || @
o~ . J
5 )//\J —O O 95 I
/‘ 73.55
1] ik ‘ ‘ =
J/ O O a I:‘ 90§:J Specifications -qi
//’/I ¥ 7Lt Gear Ratio 3 .5 . 75 .125 . 15 + 25 . 30 . 50 . 75 . 100 . 120 . 150 <
&% Number of Stages 2 ' 3 ! 4 e
KL Length “L” (mm) 45 : 60
0 BAHAILY
EBRNATH
125 25 375 50 625 75 87,5 100 1125 125 137.5 150 162.5 175 187.5 200 v Pambalile Toare (i 24.5
T = Efficiency 0.81 | 0.73 : 0.66
Gear ratio F—N—NVIHE N -
et Lo 1000NIX Tz & 1000N and under
2Z X MaE Thrust Load 147N TFo & 147N and under
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%4
FAREREER

Glossary

e yR—AO—X&

BEOE—RAYF—O—R)EERY BEFONA%:
BERF (hy 7RE—2)PEET 47T, A —& (B
A)DBRERELTHIENTENBRTRER/NNT -2 HET
TENTESBELLTWTT A F— v (IBEE—X2H)
PRERDZDOT IFERELELTHHEICIIEL T ERE
HAEBELETIEEREIERINET, IT7LREROERE
DEWER) A TIZb. 74— LAy TRERET
Z—IZLTEITE—EAHNETH ZDOHEILAREETA
F=2 v HNITEFIEEDA LY FT R LT AT —
2EMRBELETOT. REBICIERFIDEZ AN, —HRAY
ICATLRE—RELTHFELTWET,

o AC

ACIZ. Alternating Current, DClEDirect Current®BgT,
INENERERERENTVWET ACH—RE—LRHRE
I HRERELTZACEDTT A, O bO—FREBIZT,
aAvAN—MER) B A N—ZEE(BREHEE) TR
RERFERETRWAERLETOT. E—2BHIL BEE
LTIEFEE—4THDCE—XTHERTEET LT,
AC.DCOXAILH<ETH HIEBRD A ICBONIZEHRE
WeEHNET,
e XU YILIT Ky TE—X

[El8REh & FITICHIERA T vy T2 B2 BEDE—X T,
AR OEEF L EEF A LR TARIERELTVETS,
EEFOERE 7 v bERISERICTY F> 7 LTEMES
BZIEICEVRELET 7Ty MIT R ENTEET, OALSS
A.ILR—ZBAREIERAENTVET,

o fF—v
EEEFHOZA (YT EEFZ)DLIKSEH LD T
ECTT . O—XOEELERGMR) TREDIFTHEHR(T
FARA—=I) ZES DD BRI TUBUEE -4V MNTRHS
NET ATV VITBUHOERTT A ZOEBEHEE—XF
DZEHEELTEION—HITT,
J=1/2-m*(D/2)>=1/8m'D? (kg-m?) [SIEfIR]
(=1/32+p-L-D4)
m:E&(kg) D:AREMmM) p:ZE(kg/m®) $0:7.85x10°
BHEMNRTHODTE J=W-DY4g (kgf-ms?)
W=m/g(EE) g:EAMEE(m/s?)

75\

o [a|E53Y ([ElE5RE)

R E & 1E, 1sdh 7l DA EE (rad/s) A REI T, SIE
MR THIBE HAPW)=rL 7 (T:N-m)XEERERE
(w:rad/s) D OREEHEEEAEEZBZVEWVITRV,LT
T AL EASIMH Y 1EEERIRT SD(26.283rad/s
EEDLRITNIERS T EEER(EEmRE) DEREUT O L
SICBEBRZLRTT,

[E#545: 15 d 72 Y) DEIEH (rpm)
ERIRE  EAMICIZ I H 7Y OREIEH (rps) TT A 19 H
7=W) & LTER,

1(rpm)=27/60 (rad/s)

o SREH (FERER). . EEEEEH

E-RICBEWVWTHRDICEEGR T 2BHETFIALAIICIE
BICHROEAEZITTWEI-OBETIMILAICEES
HFRLET INEEREHEFO ETERLET,

E=Ke-p*N (V)

Ke: WREEBNHELH ¢ #R(Wb) N:EIEHK(Min-1)
E—ZICEINEINHEBEEV. BRI ORERIZ. EEFIILD
W ZrETDEV=E+lr V)R VET,

E—R LI EDOBREUTOLSICHBITAZIENTEE
ED
(BRI 2L ¥ —~DZp)

T=2RF=2W-RBLI=Kt*1 (N-m)

F=BLI(7 LI DEFD=E])

Kt=2WRBL & $ 5% (FIL7EH)

(B -BES TR LF—~DZLiR)

E=2W-BLv=2W+BLRw=Ke*w (V)

E'=BLv(7LI> 7 DAEFDEL)

E 1O H =Y 2W: DAL EW D SHATHEL

w :[EEEEE (rad/s)

Ke=2WBLR &35 (WiREEELR)

HELY Kt=Ke&#l) ZNFT—2H . EI—EME OW
FEIXIILF—KEETHDIEVIBRICAYETBL.Z
DOBEFRANRYILODIEHLETHLHEE—BELA-—EBAMARIC
B TELDELDHYET,

5E:

FREBEETEHKe(V/rad/s)

WA EE FE #Ke2(V/min-1)

1EgEEdh 7=y DEE=Ke-217/60

WA B EKE( /K- min-1)
1000[EERdH 7= DEE=Ke=-1000

RILCLI AR TH BANELRDLEZOLSITHEABREIC
Y ES,

o BHEE—AVF

1= v 58,
o &%

BE. O—XOBADBEB(INES) DBBTERLET K>
T20FHMTRBLET BEA L WITE ML HARER
W ABRRICAYETELAEGRICOWTE. BER. EFE R L
BHOERTRED DT BEDN L WA OERZEIIRY £
A,

HLETHRI—FHLHESIEBREFAEH THELVHE
BRTT DT HFICDCE—R DB EIF. HFYERDHY E A,

FABRCEEREG TIACE— X (FEBFHL) DBE
3 B EEARRBICEY AT OLIITEREYET,

Ns=120/P-f (rpm)

P BE(R 7 — 2Bl AL ELH TRERE A R E Y A—%&

Iz D EHFETRETS71T)

Ns:[REHA[EELHR (70 FRE—%)

frE A K (H2)

N=120/P(1-S) f (rpm)

N:SEEEAEEHR (A>T 7 E—%)

S:TARY (BFISISLT) RS AT

FEAWETANYIZBE. 2~3%<H WA T, KEDEER
BOBRIEDOIDDERKMEDTARYHHIE% mA ML
7T M30~40% (A —RAI2REIICL W E DL D) LiBILH
DETHAFICKBELERFIEHABDELRNMEWAELTIE R
MTRED (7T LR)DVP/FTEETS,

o ShE

BEREFE—ZDAABHAPIN(W)IZH TS ML BRHE
HHEA) PoutW) DL T BEEDE(%) TRLET 72
E—XHEAPEFEEHLICCWEIZ. A EIBAPITEEL
9,

nGhE)=HN/ Ah=(AH—-EK)/AH=(Pin-Pi)/Pin
BREFELORANELEHT 255

nmax=(1-\Io/Is)?={ (Inmax-1,)/Inmax} >

lo: BERERMA)  Inmax: RAMEREEER(A)

Inmax=\(Io*Is) (A)

Is:IERER(EAER)V/r(A) riEH(Q)

W BRED O R HE RAMEROR, SRIB=RE LAY
FE B LIZ DML DERICEEZ Y2 —LBA* (W) D
T,

ea¥Xyv s/ (Axv I hy)

KAA (RT3 M) EFEBALEZE—RICEWT ERME
DFAEBI O v 7 baRlIrS gz ZICTYTY ERALUD AR
LoD ZETT, A—RNA LT AT —2ARITHRO
CHEADETRIZREI ADATY LTI YERLD
RTTH . INHPRREA->T BEREICILIES (YT
INEES L ERYET, INEBINECTH20IC BHBEX
lE2A7 %R F2—(ER) L=V, B —XiBE & R T — X HiiRE
DEOEEELE TR (BIDERERELTE) LY HHE
EDBROIREEZIZYLET,

) R 7 — 2 BB 12, O — X BIBE DB E R/IAELIL
2875 DT EFATURE ML I D240 B ENET,

2T —REBE 12, O — 2 B0 DGE . &/ANAEHIL60
BROT 2EATIRE ML M 60DFIEShET,

BEOHD.DEEA L VDT, IV IV RIFRTELYM
HERE ML OIRIEH /NS E T,

e IVFUHYE—X

HFACE— XD EFRT MERFIRMAL L IFEAL
MZOARERALTVWET EEERICESKR(FEIAL)
CHRICTNILEB ISR SR (F@Eha L) & x
WHNCERE L MBS R IERAa Y T 2B ICEER L
TAVWIEBEFZEE—R T . AAEE. FAEENELDH
BTl ZOBE ARKICELAZSRARE IV T VYR
BEREELATNIERSRL AL EETT,

o Y—RE—4%

ESE (M) IS LTHERE WRIE GBRE) 7 T E 5511
AE—ROBRMTTBE. 74— F\vodlge LT, T
DA—F e — G ICA>TUWET, TASHE LT BRI
£ BIE N (B, EERMEIE) AL W &R W R EE
TRELTCHETERZ L BAETITHRUL AFZ IR ISR UMERE
NHHD ABEENSWGE T, ZD5H(IC. EXHIEE
B OEBOBER(AF—>v) ZBAONINR EE LY
DIFEULEDBRAMLEZBEEICHEZLS ICELHERDD
A EVBEWTARMROATEB. SOOI % b %

FARTIHE, —MODCE—RIZLENTaAVY X7 b TER
E.5%EoMEN’ BRI TUVET,

o RAHBHERM (RTYE VI E—XAE
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