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ALMOTECHNOS leverages proprietary technologies
related to LIGHTING and MOTOR & MOTION to dedi-
cate 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, soft-
ware development, mechanical design, motor
design, and the mass production that utilize these
various technologies in combination.
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ATYEVTE—RIEIAA/NLRESORKICLH L-REEETEE—XTT,
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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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Stepper Motor Fundamentals

FRER
Main Types
® VREI()Z /4> XH) Variable Reluctance (VR) Stepper Motor
B clEoN /- lmBERIRO 0 —ZEE T AT —2AIORIEHERICLYA—2 2RI RFESE BELET,

The gear-shape rotor is made by magnetic material, and the rotor is attracted and repelled by the rotating magnetic field in
the stator to cause the rotation.

® PMAI (w5 % v M) Permanent Magnet (PM) Stepper Motor
ZIB< 2y PR WA —XEE T AT —XAOREHFICL) O —2 5B KFESE WELET . EMEOLEIC REZEFMLY
(FATV ML) D RELET,

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.

® HBR (3 A . /N 7Yy KHZ) Hybrid (HB) Stepper Motor

VREILPMEDEEZA 7 T MM OBRERIREZ O —ZABEICHEL. AEE AR ICHBEF O~/ 2y MEELIZBETHY R
T2 AOEEHFEFRICLY A —2ZRE| K FEIE EERLET,

A HB motor, composite of VR and PM motors, has the rotor with magnetic gear-shape teeth on the peripheries and a magnet
which is magnetized in the axial direction inside. This structure makes rotors rotate by the shifting magnetic field in the stator.

=
Driving Modes

ATYEVTE—REFBTIHEEE. T2 OERICERBEERVERZIERTY DA CH#E T 2RENH D12 A TvEVT
E—RBERAORIAN—PREICHVES, EEEFE A EEBRFE OO _BREIHYET,

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.

o 7ILRT vy 7 A Full-step

2Ty TENERRT Y T BETRETEH R TT, (21855
Drives at a basic step angle. (2-phase excitation)

o N—T7 Ty 7 Half-step
ATy TBNERRTYTABEDL/20AETHREITEAHA T, (1-248mELD)
Drives at an angle half of the basic step angle. (1-2 phase excitation)

o YA/ 0XTv7 A Micro-step

2Ty TANERZATYy TAEDL/NOABETCHETI2AR T, E—X0BRICHRIBREABELINFTECONSBLTE—LEZBLH
IS A A TE M- TLERMERIRICH LT, EBCRISEWERIER IS Y HiR® 13 KR SRR UEREIERR (6 (EiRE) 72 [@ &
127V E9,

Drives at an angle of 1/N basic step angle. It decomposes the current flowing through the coil into N parts by electrical
techniques to smooth the operation. Therefore, compared to the square wave, the current waveform becomes closer to a sine
wave, significantly reducing the resonance band and resulting in low-vibration rotation even at low speeds.

5

Features
o SHEM(A—KIBHEE—X > VNS AR

Realizing high responsiveness (with a small rotor inertia moment).
o SO EER

Realizing high output torque.
o [(120~0110¢LLEHRTIA»Fv T DRRE

Offering a wide range of lineup from [J20 to [(J110.
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Applications

TV 2= FAXEEHD O 7 Ia—XX M EFRESR HESEICESEZTRLEVAETOERELY ET,
From printer, fax machine, MFP to amusement, medical equipment, packaging machine and so forth.

I—%&ﬁ

General Specifications

2Ty 7 AE Step Angle

1.8°

AERSE Step Angle Accuracy

+5% (ZIALRTy 7 &fmE) +£5%(Full-step, no load)

O/ LIEHFERE Coil Resistance Accuracy

+10%

A &9 %> Z¥EE Inductance Accuracy

+20%

JBE ER Temperature Rise

B A80°C (EREH.2tHON) 80°C Max. (Rated current, 2 phase on)

{EAERE Ambient Conditions

-20°C~+40°CJBE85% LT -20°C~+40°C, humidity 85% and under

HSFIEHT Insulation Resistance

100MQ Min. 500VDC

He#MIE Dielectric Strength

500VAC/%»

Z P TIVIRNIEE Radial Play

Max. 0.02mm @450g load

THEIYIIRNIEE Axial Play

Max. 0.08mm @450g load

BAZPTILHRIME Max. Radial Force

ERNCBIERE Set forth separately

AT FvILEFR(E Max. Axial Force

ERNICRIERTE Set forth separately

[El#5E Rotational Direction

CW (#him{BI A » B T View from the shaft side)

FERRE
Wiring Diagram

® 1 =;K—5A= Unipolar

E—ZERIIHL—FRAOERZRTHE AR COEERHINHETT (KD) BROA VX2 ZAPMEL BRI TOEMEICH
T,

The drive system applies a unidirectional current to the coil, making the driving circuit simple (Fig. 1). With low winding induc-
tance, it's advantageous for operation in high-frequency ranges.

(®1-2=R—FA= Figure 1- Unipolar)

A 1#8m%% 1-phase Excitation 1-248Fh#E 1-2 Phase Excitation
I = | = # il =
_ A B A B |com - A B A B |com
1 2797 2TvT
com CCW =0~ 1 oN Ry cewl o [oN ON | 1V
i 1 ON +V ] 1 |oN +V
2 ON +V 2 ON | ON +V
cw 3 ON | +V 3 ON +V
0 ON [ ON +V
248EhkS 2-phase Excitation L ON +V
9 P — — 2 ON | ON | +V
B com2 B _— A B A B |com ow 3 ON | 1v
0 ON ON | +V
A £ BLK B # RED 1 ON | ON +V
1| & YEL 2 WHT - _ N
o | £ com2| & 2 ON | ON +V (3] EESm. A5 BT
A | #% GRN B 5 BLU 3 ON [ ON | +V View from the output shaft side.

® NA;R—Z A= Bipolar

E—ZERIHLEEARICERZRTHES AN CEEERNEHTT (R2) BROMNADEINESUERA KB TOS MO EBLE
ETBGEEITERNTY,

The driving circuit becomes more complicated to make the current flows in both directions per coil (Fig. 2).

It is advantageous when high torque is required at low frequencies due to its high winding utilization efficiency.



(K2 /8347R—Z55 Figure 2:Bipolar)

A 248EhHS 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 2 BLK B 7~ RED
A #% GRN B & BLU

2Ty BV T E— SRR
Torque Characteristics

kL2 Torque (N-m)

BRI GR=ILTa T bLY)
Maximum Torque (Holding Torque)

EHAH MLy (R —A > 2 )
Synchronous Pull-out Torque
(Slew Characteristic)

B Lo

Pull-out Torque FEARIA b L2 (R — T4 3 2 )

Synchronous Pull-in Torque
(Starting Characteristic)

sbabny
Pull-in Torque
B eEhsEi R L —4ElE
Self-start Range Slew Range

(GEHRBEIC R LTS,
(FILBEROIEE A TEDEHE) AV % e

Pulse Rate (pps)

/
Bk BB R BRI

Max. Self-start Frequency Max. Response Frequency

E—&Y A4 X~ (Pull-out)i8EEE
Size and Torque (Pull-out)

e HBE!E—% HB Motor

=V AL COMMBHRWEIFT T ERI=R—FAREEL
The sequence is the same as the above unipolar method without the COM.

[ X7 v 7' Step Angle 6 () |
6=180/(m-p)

m:F8# Numbers of phase
p: &3340 Numbers of pole pair

[ El#:% Speed N (rpm) ]
N=(6/6)-fp

fp:/ULZ L —h Pulse rate (pps)

[ WE ML Required Torque Tm (kg-cm) |
Tm=0m+J1)-(7-6/180)- (f2-f1)/t1+T1

ImE—2BHEE—AF
Motor moment of inertia

1: BB E— X bkg-cmsec?)

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

Frequency before/after startup

T1: &5 b7 Load torque
t1:ANEOER R (sec)

Acceleration and deceleration time

HA X (A Emm)
QOuter Dimension

kL2 (Pull-out) B (mN-m) @100pps
Range of Torque (Pull-out)

[120 x 30~42L
(128 x 32~51L
[135 x 26~36L
[139 x 20~44L
(142 x 33~47L
0 50 100 150 200

e PMEE—% PM Motor

250 300 350 400

HA X (HMEmm)
QOuter Dimension

kL2 (Pull-out) B (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

100 120 140 160
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Hybrid Stepper Motor Lineup

I E—RRERTHE

Motor Type Number Nomenclature

TIVETT) R 2RLTE U — MiRER
AL 28 45 - 067 4 (1] ALMOTECHNOS (3] Motor Length 5] Number of Leads
00O 06 @ [V FARNRLTE g BHEOGTAGRG) 4i/NA B~ Bipolar
Series : Outer [J Dimension Current : 0.67A (example) 613 =7—7 Unipolar

FoAN—@mERTHA
Driver Type Number Nomenclature

2L HHEFR(Max.) 12.2A (RRHI)
M 4 22 C o Type % 9 Outplj?éll:rrent (Max.): 2.2A (example)
00600 0 EREE (Max.) 140V (R4 S -2
Supply Voltage (Max.): 40V (example) Series
T ATv7ALe EEREE AR
Specifications Step Angle 1.8°, Constant Current Driving
(120 &
Series
mE REL | ERER | BRI | F—ALTAVT MY | AVRIZVR | A=A F =% | T4TV MR LS b= EH
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A4 /\—
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
M
AL2042-0804 42 0.8 5.4 30 1.5 3.6 2 0.08 880
(128 50
Series
RS ERL | ERER | BRIBR | AL TAVI MY | AVEIRVR | A—24F =% | TATV LY g | @A
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A /\—
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 4.9 12 6 0.14 M430
M880
AL2851-0674 51 0.67 9.2 120 7.2 18 8 0.2
(135 &
Series
R 2R L | EBER | BRIER | F—LTAVIT I | AVEIRVR | B—RAF =% | TA4TV LY = EHA
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




I:' 3 9 ;/egie_s;{

LRSS 2RL | ERER | BRIERN | F—LTAVIT ML | AVEORVR | B=A4F =% | T4TFV ML | EE EH
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ4/x—
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
AL3934-0404 34 0.4 30 210 43 20 12 0.18 M422
M430
AL3938-0504 38 0.5 22 290 40 24 18 0.2 M880
AL3944-0304 44 0.3 40 280 60 40 25 0.25
(142 25
Series
i SRL | EBER | BRER | F—LTAVT MY | AVEIEVR | A—2LF =% | TATV LY g A
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ A4 /x—
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg) Driver
AL4225-0404 26 0.4 24 0.17 30 20 0.0075 0.15
AL4233-1334 335 1.33 2.1 0.22 2.5 35 0.012 0.22 M422
AL4238-1684 39.5 1.68 1.65 0.36 3.2 54 0.015 0.28 M430
M880
AL4247-1684 47.5 1.68 1.65 0.44 2.8 68 0.02 0.35
AL4260-1206 60 1.2 6 0.56 7 102 0.028 0.5
(157 &l
Series
i 2R L | EBEBR | BB | K-V TAVT MY | AVZIEVR | A—84F =% | TATV VY | BER pils
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight |[FZ4/x—
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg) Driver
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 \IS30
AL5776-2804 75 2.8 1.13 1.89 3.6 480 0.068 1
AL57115-2804 115 2.8 2.1 3 10 650 0.1 1.8
(186 sories”
Series
mE 2R L | ERER | SHIEHR | F—LTA4V T T | AV Z020R | O—84F =% | TAT ALY = picilzs!
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZA/N—
Number (mm) (A) Q) (N-m) (mH) (g-cm?) (N-m) (kg) Driver
AL8665-6004 63 6 0.29 3.5 1.77 1000 0.08 1.7
AL8680-6004 75 6 0.39 4.5 3 1400 0.12 2.3
M880
AL86118-6004 112 6 0.55 8.5 6 2700 0.24 3.8
AL86156-6004 150 6 0.73 12 8.68 4000 0.36 5.3
(1110 &
Series
A 2R L | ERER | BRIBER | m—LUTAVT MY | AVRIZVR | A=A F =% | TATV ALY s picilzc!
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia | Detent Torque | Weight [FZ A4 /N—
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg) Driver
AL11099-5504 99 5.5 0.7 11.2 9.8 5600 0.55 5
AL110150-6504 150 6.5 0.72 21 11.5 13000 1.09 8.4 M880
AL110201-8004 201 8 0.67 28 12 173000 1.62 11.7

-10-
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Hybrid Stepper Motor Driver

MA22C vicrosen orver

EIRAANBE Power Supply Voltage

+20~36VDC

HAOER(E—2FF)/H Output Current (peak) /phase

0.3~2.2A / phase

<A BRTy 7HEE Division

1.8.16.32

AHAES In/Output Signal

7+ N7 T AT ATEH270Q
Optical-isolator input, input resistance 270Q

BHEHL> & H#EE Automatic Current Reduction

H'Y Yes

{EFREEEE Operating Temperature Range

0°C~50°C

{EREIEEE Operating Humidity Range

85% LT 85% and under

H#4 X Dimension

86x55x20.5mm

BExEhA5 = Driving Mode

EERME AR, Fay 7 ARET5KHz
Constant-current, chopping frequency 20KHz

R=0 @VCC=5V
R=1K(>0.125W) @VCC=12V

avha—7> M422C
Controller
vee OPTO 2709
R uzEs PUL *<
— Pulse
PUL
270Q
— |
R mismGEEECOW) DIR *<
— Direction
DIR
270Q
) — 1}
o BEEE—27Y—GERH) ;
N (E—XEFEKFIL. OFFD &) ENA
— Holding off
ENABLE
. +V
DCEIR
DC Power Supply
+20~36V GND
A+
A-
AFyEVTE—R
Stepper Motor B+
B_

R=2K(>0.125W) @VCC=24V

-11-



M430 ticosenomer

ERANEE Power Supply Voltage

-

+20~36VDC

HAOER(E—2FF)/H Output Current (peak) /phase

0.5~3.2A / phase

AV RRTy T HEIEL Division

1.8.16.32

AHAES In/Output Signal

T4 AT T AT ATIIEHL270Q
Optical-isolator input, input resistance 270Q

BHEHL> & H#EE Automatic Current Reduction

H'Y Yes

{EAEREEE Operating Temperature Range

0°C~50°C

{EREIEEE Operating Humidity Range

85% LT 85% and under

#4 X Dimension

116x69x26.5mm

BExEh5 = Driving Mode

EERWEN A, Fav 7 EEE300KHz
Constant-current, chopping frequency 300KHz

avha—7> M430
Controller
vee PUL+ Lrug
R S RIES PUL- *<
— Pulse
PUL
DIR+ 2100
R EEA 1 GEERCCW)  DIR- *<
— Direction
DIR—S’,
ENA+ 2y
N (E—4#HEEIE.OFFDZE)  ENA-
— Holding off
ENABLE
. +V
DCEIR
DC Power Supply
+20~36V GND
A+
A-
RATFYEVTE—=R
Stepper Motor B+
R=0 @VCC=5V B-
R=1K(>0.125W) @VCC=12V
R=2K(>0.125W) @VCC=24V

-12-



MB8BOA ricrosstes oriver

ERANEE Power Supply Voltage

+24~80VDC

HAOER(E—2FF)/HE Output Current (peak) /phase

1.8~7.8A / phase

RAVRARTy T HEIEL Division

1.2.4.8.16.32.64,128,256

AHHES In/Output Signal

T4 bH T T AT ATIEHL270Q
Optical-isolator input, input resistance 270Q

BHEHL> & H#EE Automatic Current Reduction

»'Y Yes

{EFREEEE Operating Temperature Range

0°C~50°C

{EREIEEE Operating Humidity Range

85% LT 85% and under

H#4 X Dimension

143x97x48mm

BExE15 = Driving Mode

EERRE AR, Fay 7 EFE300KHz
Constant-current, chopping frequency 300KHz

avhka—7> M880A
Controller
vee PUL+ Lrug
R S RIES PUL- *<
— Pulse
PUL
DIR+ 2100
R EEA 1 GEERCCW)  DIR- *<
— Direction
DIR—S’,
ENA+ Zii
N (BB OFFOZE)  ENA-
— Holding off
ENABLE
N +V
DCEIR
DC Power Supply
+24~80V 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

-13-



[120 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

_____

300 £

N

1€ - o—

i < o)
6.5<1| 4-M2
UL1061 AWG26 ‘ Deep2.5

(A
Specifications
& RaL | EEER | BRIEH |F—TAVYT MY | AVZIRVR | Q=A== % | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
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
AL2033-0604 33 0.6 6.5 18 1.7 2 2 0.06
AL2042-0804 42 0.8 5.4 29 1.5 3.6 2 0.08
LY - 2E—REH(BET—X) @24Vdc
Pull-out Torque Curve RSA/8—: M415B, ZILRTv T
Driver: M415B, Full-step
25
421
33L
|
— 30L
20 \
3 N
/@\) 15 — <
=
=
£
~ —
“3,’ 10 .
2 \:'Q
\
N R
3 N
-+ 5
0
100 1000 10000

Z2E—F Speed(pps) x 0.3(rpm)



[128 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

_____

_____

A

UL1430 AWG26

iR
Specifications
i RaL | EEER | BRIEH |F—VTAVT MY | AVZIRVR | B=AF =% | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL2832-0674 32 0.67 5.6 60 3.4 9 5 0.11
AL2845-0674 45 0.67 6.8 95 4.9 12 6 0.14
AL2851-0674 51 0.67 9.2 120 7.2 18 8 0.2
Lo 26— FRHE(SET—4) @24Vdc
Pull-out Torque Curve RS A/"—: M415B, N—T7RFTv 7
Driver: M415B, Half-step
120
51L
100 T 32L
y ~
3 \
= 80
a
g N
£
=
E I
: N
3
2 40 \
N
=
o
20
0
100 1000 10000

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

21+1

UL1430 AWG26

iR
Specifications
i RS L | EEER| BRIEN |HR—LATAVT I | AVEIRVR | A—RAF =% | TATV LY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL3526-0284 26 0.28 26 70 27 10 6 0.13
AL3528-0504 28 0.5 20 100 14 11 8 0.14
AL3536-1004 36 1 2.7 140 4.3 14 10 0.18
Lo - 26— FRH(SET—4) @24Vdc
Pull-out Torque Curve RS A/8—: M325, ZILRATv T
Driver: M325, Full-step
160
36L
28L
140 ]
'\\"_\ 26L
\n\_\.\
= 120 ~
o
E \
= [
= \
g 9 \\' ~
Y N AN
> —_—
<2 60 \.\
= N
S 40 "~ N
I N
20 \'\ |
NER
0
100 1000 10000

ZE—F Speed(pps) x 0.3(rpm)



[139 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

24+1

UL1430 AWG26

(A
Specifications
i RaL | EEER | BRIEH |F—ITAVIT MY | AV ZIRVR | B=RAF =% | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (mN-m) (mH) (g-cm?) (mN-m) (kg)
AL3920-0404 20 0.4 6.6 65 6 11 5 0.12
AL3934-0404 34 0.4 30 210 43 20 12 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
Pull-out Torque Curve RSA/8—: M415B, N—T7RFv
Driver: M415B, Half-step
300
38L
34L
|
250 — 20L
-— II\ \I
3 \\,
S 200 ‘t\
®
B
=
E 150 \
(¢
>
3
2 100
AN e e B B
D
7/
. §
'\/_.l\\. <
k\‘—”dh“‘~w::\w
[~
0
100 1000 10000

2= Speed(pps) x 0.15(rpm)
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(142 1.8°
NTVYRRTYEVYTE—ZR
Hybrid Stepper Motor

. 24%1
UL1430 AWG26

e

Specifications

& RaL | EEER | BRIEH |F—ITAVYT MY | AVZIRVR | B—RAF =% | TATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
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
AL4233-1334 335 1.33 2.1 0.22 2.5 35 0.012 0.22
AL4238-1684 39.5 1.68 1.65 0.36 3.2 54 0.015 0.28
AL4247-1684  47.5 1.68 1.65 0.44 2.8 68 0.02 0.35
AL4260-1206 60 1.2 6 0.56 7 102 0.028 0.5
Lo - 28— FRH(SET—4) @24Vdc
Pull-out Torque Curve RZA/X"—: HA33b, N—T7RTv 7
Driver: HA335, Half-step
0.40
38L
[ —— \.l\
0.35 i e — — 33L
251
53 0.30 \\\\\
=
a
® 0.25 —] N
i ™
= 0.20
° \
g_ ——
£§ 0.15
\
AN
2 010 ™
-~ \'\
0.05 N
0
100 1000 10000

ZE— R Speed(pps) x 0.15(rpm)
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(157 1.8°
NATVYFRTYEVTE—R
Hybrid Stepper Motor

W
o i ~N
< =)
4 5
T — L B @ -3
) ~
< 2
o] :
;_i 1.6 % HJJJ 4-¢5
S UL1430 AWG22 <
® 5 ASH
i
Specifications
& RaL | EEER | BRIEH |F—TAVYIT MY | AVZIRVR | B—ZAF =% | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg)
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
AL5756-2804 54 2.8 0.9 1.26 2.5 300 0.04 0.7
AL5776-2804 75 2.8 1.13 1.89 3.6 480 0.068 1
AL57115-2804 115 2.8 2.1 3 10 650 0.1 1.8
LY - ZE—FEME(BET—4) @30Vdc
Pull-out Torque Curve RZA/8—: H860B, N—T7 2Ty
Driver: H860B, Half-step
2.0
— T76L
1.8 ] — 56L
1.6 - ~. — 51L
- — 41L
>
o 14
>
a
® 1.2 .
/g II\ \
= 1.0 —
~— - S B S| \l
(O]
(o]
|_
[~
& 0.6 ]
=
~ 0.4 ~
\ =
BN
0.2
0
100 1000 10000

ZE—R Speed(pps) x 0.15(rpm)



(186 1.8°
NATVYFRTYEVTE—R
Hybrid Stepper Motor

31.75%1

[ |
N P
3 J
© T
s Ty NN /S ) o S e— | | }-----
©

| 1838 UL1430 AWG18

4k

Specifications

& RaL | EEER | BRIEH |F—TAVT MY | AVZIRVR | B=ZAF =% | T4ATV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
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
AL8680-6004 75 6 0.39 4.5 3 1400 0.12 2.3
AL86118-6004 112 6 0.55 8.5 6 2700 0.24 3.8
AL86156-6004 150 6 0.73 12 8.68 4000 0.36 5.3
LY - ZE— R (BET—X) @48Vdc(65/80L) @100Vdc(118/156L)
Pull-out Torque Curve RS 4/3—: H860B, 7/LXFv 7 RS A/8—: Q2HB110, 7L RFv 7
Driver: H860B, Full-step Driver: Q2HB110, Full-step
12
— 156L
— — 118L
10 —
'\\' — 80L
E; \\, — 65L
E ——— N
c 8 ~
© \\
B
z s N
(]
o
e 4 >~
3 RN .
[ —
: m
‘%ﬁ\
l\
. k.,%t..
100 1000 10000

Z2E—F Speed(pps) x 0.3(rpm)



1110 1.8°
NTVYRRTYEVTE—R

Hybrid Stepper Motor

[1109.86

\ ‘ | \
— (0@ o o§ |
a e _J
o S
o | L fl et
& o QI'_‘T
ol
D 35
N -
—@__ || &% |
= 4-¢8.5 1.52
bl 2157035 T 25 AWG18
P
iR
Specifications
i RSL | ERER | BRIER |[F—ATAVT NI | AVEIRVR | A=A F =% | T4TV ALY =
Type Length | Current | Resistance Holding Torque Inductance Rotor Inertia Detent Torque | Weight
Number (mm) (A) (Q) (N-m) (mH) (g-cm?) (N-m) (kg)
AL11099-5504 99 5.5 0.7 11.2 9.8 5600 0.55 5
AL110150-6504 150 6.5 0.72 21 11.5 13000 1.09 8.4
AL110201-8004 201 8 0.67 28 12 173000 1.62 11.7
LY - Z2E—REHE(BET—X) @100~130Vdc
Pull-out Torque Curve RZA/"N—: Q2HB110, ZIL R Ty 7
Driver: Q2HB110, Full-step
25
201L
| —— 150L
I
P~
— 99L
3 N
g N
® 15 AN
£ N
&
(0]
§. 10
ﬁz \‘\ﬂk~§“-“h‘— g\\\\\\\\
L
Qq
S 5 k\\\\\\\ \\\\\
\.
0
100 1000 10000

Z2E—F Speed(pps) x 0.3(rpm)
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—MREICT ZADCE—L TR EEFRIHEATHYEEF ICESRERAFETS-HREGETFICER MG T 570
773%21a7—R(BRF) EFENIBEREEMIBINENHYET, ZNICHLTT 7 LADCE—L Tl EERF
A BAETHIERZHRIGTELENHYEEA,

EIRERITEE FAICHYVERIEEFRBICL>TITONET BRICIIEETFOMBICEOE /I TIREDBHE
THY F—NRFREICEVEBOBEZIRH L TWET BRBEROR(yF I RFICIFFZY PR K FETIGBTA L
MEASNES, 7 7V LRAD T HRFD T BRI/ A X% ABED b im @ & T 0 [ EFE AR E G A R 8 T mRE,
mEA TN ARIRICHEY XS,

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 electri-
cal 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 LADCE—4&
mEN

Brushless DC Motor Fundamentals

FAEBEEMEL)
Main Types

® 77X —A—2ZH Outer Rotor Type

A—RDAFT =2 v HREBEREIERICEN T ML A HE FEADEEMEIEICIZFE~RA DAY £ T,

High inertia of the rotor is advantageous for low-speed rotation without high torque, but it takes time for starting and
stopping.

® (>} —n0O—2%# Inner Rotor Type
A—ZDAF =2 v NSV OREEILICENTT I T2y bO YA XN WD BB ADOEMZESIRELTIRTEIHED
HYET,

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.

® VX vLF Axial Type

AR O~ 2y MIESREREI LB EZ LD T, E—XARZEBHUAZLTERDOYICER (RIER) ICTHIEMNTESD
BELETT7F oy THAREBYSHERE TIIRA LY ET,

Since the structure of disc-shaped rotor and coils facing each other, the motor can be made thin (flat) instead of having a

relatively large body. On the other hand, the air gap becomes large due to the structure that disadvantageous in terms of
efficiency.

FEhA=R
Driving Modes

® LK (XIF#iK) A= 3 Phase Full-wave (or Half-wave)

1200 BEER(BRKBE) £180° BEE (IR N HYET, BICLY ERKRISEWERERKIICT 272012 PWMEKE) (1
LEERE T 2HEEIREA—BICE->TVWET, ZOHE IAEOSBEOH WIBELYy Y — (T 3a—R) ARXBHEIC
HoTEET,

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.

o 2MH4 K (X ITE ) A 2 Phase Full-wave (or Half-wave)

90° BEELISC BEEENHYFT ERAETEIVAUBEIR N CEETEZT A TY PRIV RIS NELPITLZE
DRV BEICENETINAO 7 7 E—XBREICEHAINTEYET,

There are 90° commutation and 180° commutation included. It can be manufactured at low cost with fewer elements, but
dead point (non-operational point) is likely to occur. It is commonly used in general purpose fan motors, etc.

Features

I%ﬁ&

o SREM(R—REHE—XV VISV ZERIR

Realizing high responsiveness (with a small rotor moment of inertia).
o S MLy EEER, T FAZREFE % EIR

High torque, high rpm, and wide gear shifting range.
® )22~[186LLEHATA Ty T DFE

Offering a wide range of lineup from ¢22 to [186.

B&
Applications
EA(RE, ORy Ma &)  HA(BSMEER. BB &) O B5 R RERIESE RIZEEICEZEF CRLEVATM COERBELVET,

We have experience in a wide range of fields from EA (transport, robots, etc.) and HA (electrical equipment, security
equipment, etc.) to office equipment, medical and welfare equipment, and environment-related products.
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General Specifications
E48 247 Winding Type AXIZY#E4R Delta or star
F—ILEF Hall Effect Angle EFESA120° 120° Electrical angle
#hiRM Shaft Runout 0.05mmLLF  0.05mm and under
#ef%2 2 Z Insulation Class 25 2ZB Class B
fEFERE Ambient Conditions -20°C~+40°CBE85%LL T -20°C~+40°C, humidity 85% and under
HefRIEI Insulation Resistance 100MQ Min. 500VDC
#e#XMIE Dielectric Strength 500VAC/min
T IIRNFEE Radial Play Max. 0.02mm @450g load
THFIvILIRNAEE Axial Play Max. 0.08mm @450g load
BATYTILHER(E Max. Radial Force ERIZBIEMRE Set forth separately
BRATFvILFAE Max. Axial Force FERIZBIERE Set forth separately
[El#EA A Rotational Direction J/N—< 7L Reversible

FERRE
Wiring Diagram

ERPNS AT ILROBEREY (RZ ) ERED BV ETIEO AN H 2 WILBHEEROZGIBLTHNIL YIBROE—XIZIZN
CEMOAERICEEMR B ENTEET, U —MROBEEVIZOWTE R3S EBEWET,
Basically, there are two types of wiring systems: Delta (delta) and Wye (star). The Wye winding can be replaced by an

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.

(F3-a Figure 3-a) (3-b Figure 3-b) (F3-c Figure 3-c)

U s U

ViR we S W= W
Vee #* RED Vee FL>¥ ORG Vee 7~ RED
Hall U & BLU Hall U #x RED Hall U & BLU
Hall V #% GRN Hall V = YEL Hall V #% GRN
Hall W H WHT Hall W #% GRN Hall W B WHT
GND £ BLK GND £ BLK GND £ BLK
%5 # YEL UM & BLU U#g #&#E/H YEL&YEL/WHT
Vg #x RED VAH %% BRN V%! #<&3#~/H RED&RED/WHT
W4E £ BLK W4H H WHT W4H £&E/H BLK&BLK/WHT
E—2 YA X-HAHHEEE
Size and Output Power
HA X (AEFEmm) HAEE (W)
Outer Dimension Power Range
$28x26~T77L(24V)
$36x42L.(24V)

[(142x41~100L(24V)
[157x45~115L(24/36V)
[186x58~125L(48V)
0 50 100 150 200 660



753 L ADCE— &S ihiR
Performance Curve of Brushless DC Motor

N X&— bk Speed (rpm)

=AH
No m Pmax Is
N ____________
G i R la
o] :
T Ts
T kL2 Torque (N-m)
AC.DCH —7RE—ZFF IR
Torque Characteristics of AC and DC Servo Motor
0.6 -
0.5 —
0.4 —
0.3 -
IYERESEE TN Fho

T kL2 Torque (N-m)

Intermittent

0.2 oH- - > --- S ——
62W 83W
A|| Ew&EEEH 0 0 S BRI
Rated Speed | : : et
0 T i i i 1
1000 2000 3000 4000 5000

N ZE—Fk Speed (rpm)

| 37 Current (A)

HA

Vm=la-Ra+Ea [V]

T=Kt-(la-lo)

Ea=Ke-w=Ke:2m-N/60

T=Kt- (la-lo)=Kt:{(Vm-Ea)/Ra-lo}
=-Kt-Ke-N/Ra+Kt-Vm/Ra-Kt-l,

T=0D 8, No=(Vm-lo-R)/(Ke-21/60) [rpm]

N:No’No'T/TS

X &,

N={Vm-Ra(T/Kt+lo)}/(Ke-2m/60) [rpm]
la=lo+(Is=lo) - T/Ts [A]

|77=~/_(|o'|8) [A]

Ts=Kt-(Vm-lo*R)/Ra [N-m]
Pmax=(Ts*No/4) 2r1/60 [W]
nmax={1-v (lo/Is)}?-100 [%]

Vm:EJREL Power voltage (V)

la: E—4X & Motor current (A)

lo A E No-load current (A)

Ra: B4 FHEMEHT Armature resistance (Q)
Ea:¥#2E S Back EMF (V)

Is: BB Startup current (A)

No: & T [EER4 No-load speed (rpm)
N:E—%[RE#EE Motor speed (rpm)

Kt: bL 7 EE# Torque constant (N-m/A)
Ke:W#EEHE# Back EMF constant (V/rad/s)
T:E—% kL2 Motor torque (N-m)

Ts: E—XILE) ~L 2 Starting torque (N-m)
In:\BANERBEEF Current at max. efficiency (A)
n:hE Efficiency (%)

Pmax: & AHH Maximum output

X B (D60 R — /A DESEH)
Relative comparison reference example
for identical 160

ACH—RE—% AC Servo Motor

® AC200V

® HEZ L Speed Ratio: 0~4000 rpm
® Lotk Torque Ratio: 3.01%

e DC24V
® JEE Ll Speed Ratio: 80~3000 rpm
® (L7t Torque Ratio: 1.5f%

723 LZXDCE—4X Brushless DC Motor
e DC24V

® HE L Speed Ratio: 200~2000 rpm

® L7tk Torque Ratio: 1.21%
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HA (bvo) B

Torque-Current Curve

® 24VDC, 2000/4000rpm

Lo ERAE Torque-oriented
[mE5£kE1R A Rotation-oriented

e 75 LADCE—% 5 0.5
Brushless DC Motor < 45 0.45
® E—2YAX(£%)042~57 z 4 0.4
Reference Motor Size [142~57 e 35 0.35
£ 3 .
NN, © 3 0.3
[x)] ALHATH, ML EFR 5 —=
(2000rpm) & [EIEEE4RE! (4000rpm) 5 25 025
DBYHYET, g 2 — 0.2
There are two types with the B /,/’/ 0.15
same output: torque-oriented % L
(2000 rpm) and rotation-oriented ! - = 01
(4000 rpm). 0.5 = 0.05
0 =" 0
| | | | | | | | |
HH Output (W) 0 6 15 20 25 30 40 50 60
2000rpm EJi Current (A) 0 0.6 1.3 1.8 2.2 2.6 3.1 3.8 4.3
4000rpm 3R Current (A) 0 0.4 0.9 1.2 1.5 1.8 2.1 2.6 2.9
——————— 2000rpm  RJL2 Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286
4000rpm  kJLZ Torque (N-m) 0 0.014 0.036 0.048 0.06 0.072 0.095 0.119 0.143
® 36VDC, 4000rpm 5 05
® 753 LADCE—X '
Brushless DC Motor < 4.5 0.45
® T—2YAX(£%)042~57 g 4 0.4
Reference Motor Size [142~57 S 35 0.35
(&} 3 0.3
- — Sqae el :
UE] ANBE@V-36VERUEEE B iy
UPLT. 2B &E A (Mo L RIERHE e P=d )
FER)ELELE, = 2 o 0.2
Input voltage (24V—36V) and product & 15 L 0.15
thickness have been increased to ™ 1 //// 0.1
achieve (twice) higher output -
(emphasis on both torque and rpm). 0'50 /// 8'05
| | | | | | | | |
H A Output (W) O 12 30 40 50 60 80 100 120
4000rpm  E3 Current (A) 0 0.6 1.3 1.8 2.2 2.6 3.1 3.8 4.3
——————— 4000rpm  hJLZ Torque (N-m) 0 0.028 0.072 0.095 0.119 0.143 0.19 0.238 0.286

FH& kL2 Rated Torque (N-m)

FEH& FL2 Rated Torque (N-m)
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EEAiFE—E

Brushless DC Motor Lineup

I E—RBRERTHE

Motor Type Number Nomenclature

TIVETI/R
ALMOTECHNOS

E—2HZ(mm)

@ QOuter Diameter of Motor
AL 42 RBL 60-24 30  A0/XE50K )
D —— e — — 936—7747
o060 6 0 60 Motor Type

BLS: A& Square
RBL/BL: L& Round
SBL:XAv kL-X Slotless
BLSH: & hL 2R High Torque

F7 4 —ZEE(mm)
Diameter of Gearbox

o
3]
o

WEXT Ry R

Planetary Gearbox

WNEEME

Ring Gear Material

E:2EME Metal

F:#3R/A% Powder Metallurgy
L:#&ifem Rl Plastic

BLW: 7% &—% Outer Rotor ® ERZFA LY 5 Nm(ERH)
CBL:A—2Xk Economical Rated Torque : 5 N.m (example)
) @ F FEsmm
AL42RBL60 - 2430 - 40 JX E 50K Body Leneth
Y S EREEV)
0 @ 9 @ 6 Ratedﬁ\l/oltage
(6 & T A EREE  3000rpm (RRA)
No-load Speed : 3000rpm (example)
FoAN—mERTHA
Driver Type Number Nomenclature
E EBIEWN BB (A) BIERAT
BLDC ﬁ E T_C 0 ﬁﬁ?@ﬁiigévgtage J&)nti:ﬁgbs Current e E}mmunication
TC:Can 2.0
0 9 e TR:RS485
TR
Specifications
22 DUEPY
Series
RS &% | BF =AER TEAEEEREL Er& LY EREHA ML EE A—&AF—2v = Pl
Length Pole | Voltage | Max. Current | Rated Speed |Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
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
28 DPUEPY
Series
RS @%| BF =AER TEAEEEREL Er& LY EREH A ML EH A—&AF—2v = &
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
28 4 15 1.1 8000 5 4 143 2.35 0.06
38 4 24 2.5 10000 14 15 16.9 3.69 0.082 | BLD2403
77 4 24 4.1 4000 50 21 37.4 10.98 0.28
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3 3 v)—=-=x
Series
RS f@#%| BF =AER A& [E 8RS E LY EEHA LY ERR A—ZA4F—>v = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/3—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
38 4 24 1.5 3000 22 7 46.3 7.95 0.085
80 4 24 5.6 7800 50 40 27 23.55 0.2 BLD2403
80 4 48 2.9 10000 40 40 41.8 23.55 0.2
¢ 3 6 v)—==x
Series
RS 3% | BF =AER EIEEIERE ER LY EH L TER A—&AF—2v = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
40 8 24 3.4 4800 36 18 32.4 14 0.16
BLD2403
55 8 24 3.8 4500 50 24 39.8 24 0.25
¢ 42 v)—-=
Series
RS 1@ | B =RER EREEL | EEbLY EEHA LY RS O—%4F—>v = EH
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZ4/3—
(mm) (vDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
30 8 24 1.5 4000 20 8.4 39.8 15.6 0.25
60 8 24 4.2 4200 56 25 41.04 33 0.4 BLD2403
85 8 24 11.2 4000 150 62 40.5 84 0.7
93 8 24 115 6300 115 76 30.6 94 0.8 BLD3610
(142 50"
Series
RS @ | BF =AER EIEEIERE EM LY EGH L TER A—&AF—>v = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/3—
(mm) (VvDC) (A) (rpm) (mN-m) (W) (mN-m/A) (g-cm?) (kg) Driver
41 8 24 5.75 4000 62.5 26 0.033 24 0.3 BLD2403
61 8 24 10.4 4000 125 52.5 0.0366 48 0.45
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
D 42 EEEfF U —X
with Integrated Driver
RS @ | BF =AER EIEEIERE EM LY EEHA L TER A—&AF—2v = bl
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA /38—
(mm) (vDC) (A) (rpm) (N-m) (W) (N-m/A) (g-cm?) (kg) Driver
17 8 24 3.5 4000 0.0625 26 0.033 24 0.45 BLD2403
97 8 24 5 4000 0.125 52 0.036 48 0.6
137 8 24 7.5 4000 0.185 78 0.037 72 0.8 BLD3610
157 8 24 7.5 4000 0.25 104 0.035 96 0.95
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57/157 &ed”
Series
RS &% | BF mAER TEA& [EEREK ER LY EEHA FILOERR A—2A4F—>% = picilzz!
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/3—
(mm) (VvDC) (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 EEEfF ) —X
¢ with Integrated Driver
RS @ | BF BRER EREER | ERbLY EEHE N MLYTEE O—%4F—>v| BEE 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
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 o
Series
RS &% | BF mAER EEEIEREL EE MLy EEHA LY TEE A—2A4F—>v = bl
Length Pole | Voltage | Max. Current | Rated Speed | Rated Torque | Rated Power | Torque Constant| Rotor Inertia | Weight | FZA/3—
(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
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77 LADCE—4&
ERShH AR M /85—

Brushless DC Motor Driver

BLD2403TC

ERBEEE Rated Operating Voltage  24VDC
EN{EEESIE Operating Voltage Range  8~30VDC

EHE T Continuous Current 3A

E—2 &t Peak Current 6A

HH&3E Power Range =80W

ZE— & Speed Range 200~20000rpm (—#&E—% 2-pole motor)

G E—4 Adapted Motor R—IICHETZ L ADCE—%(120°) Brushless DC hall motor (120°)

F—ILICEL —7HIE(F 740 1) - B —7 8 (G T ay)
Hall speed closed-loop mode (Factory default), open-loop mode (Option)

T 74NN AEBERIEET - AEBEE(0~5HV)

g ; . F 72y  PWMIE / CANHIE
EEBIE Speed Adjustment Mode Support external potentiometer speed control (Default), external voltage(0-5V)

PWM speed control or CAN speed control can be configured before delivery.

] ) BETREEBEETRE BERFRE RERE V7 MRE—MNF—ILESEFHRH
{REEMEBE Protective Function Over-voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

R GIME G EEET R RS PEOLEZL

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

##E— K Working Mode

{EFEEE Working Environment

MR Heat Dissipation Mode BIRAEE L<IZFERE— R > 2 Natural cooling or external heatsink
AFz~tiE Dimension 98x60x24.5mm

fERRLAR Circuit M4 See figure 4

WBfEZA 7 Communication Can 2.0

(K4 Figure 4 - BLD2403TC)

VDC
GND
U

V

W

HU
HV
HW
E+5V
GND

F/R
EN
BRK
GND
SV
+5V
PG
ALM
CANH
CANL

l PWR/ALM

N
Motor

(cXoXoXoXeoXeXoXoXo]loNoXoXoXo] N (o NoXoXoX6}
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BLD3610TC

ERBEEE Rated Operating Voltage  36VDC
ENEEEEIE Operating Voltage Range  12~40VDC

EfEEMR Continuous Current 10A
E—2 & Peak Current 20A
HHEEE Power Range =400W
RE— F&3F Speed Range 200~20000rpm (Z#&E—% 2-pole motor)
E—% Adapted Motor HR—IVICFE7 5 L RDCE—%(120°/240°) Brushless DC hall motor (120° /240°)
#I#E— K Working Mode R—IVICEIIL—ZHIE(F 74 L) -« B —7HIE T ay)

Hall speed closed-loop mode (Factory default), open-loop mode (Option)

T 74 M ABRBAIEST - SLEREBE (0~5V)

S p : F 7 av PWMEIE / CANIZE
WEHE Speed Adjustment Mode Support external potentiometer speed control (Default), external voltage(0-5V)

PWM speed control or CAN speed control can be configured before delivery.

BERE EEERE AEARE BERE. V7 FRL— R ILESRERN

{RZERLEE Protective Function Over -voltage protection, under-voltage protection, over-current protection,
over-temperature protection, soft-start and hall signal fault alarm

%S Working Environment Ko corroaive, fammable, explosne, condsetie g, aud and dust

KEHF R Heat Dissipation Mode BRAEE L<IZSERE— RS> Natural cooling or external heatsink

AF2~tiE Dimension 150x82x26.5mm

fERRERR Circuit 5 See figure 5

W{E%47 Communication Can 2.0

(K5 Figure 5 - BLD3610TC)

| sa— e 0
O || VvDC
T——— | O || GND
Ol u
oV
Offw
_'E_.
= i O | PE
O || HU
O || HV
O | HW
O || E+5V
1O || GND
— O || F/R
— O || EN
—"————1|0 (| BRK
———— [|O | GND
[le———]o | sv
(o || +5V
—————||O || PG
M —— [0 || ALM
CAN
d Pwr/ALM




BLD4815TC/TR

EREMEEE Rated Operating Voltage ~ 48VDC

ENFEEEE Operating Voltage Range  20~55VDC

EHEH Continuous Current 15A

E—2 &t Peak Current 30A

HOEFE Power Range =825W

ZE'— R Speed Range 200~20000rpm (Zf&E—% 2-pole motor)

$$5E—4X Adapted Motor FR—ILICHET 2 L ADCE—4(120°) Brushless DC hall motor (120°)
#I#E—F Working Mode R—IVICEL—7HE(FT 74 0) - BAL—7HEEF T >ay)

Hall speed closed-loop mode (Factory default), open-loop mode (Option)

T 74V M AEREBALEE - S EREE (0~5V)

F 7 a PWMEIE / CANIAE

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

L%E{%HX\ 'TE% E{%HX\ L%/)'L{%BX\ /mlr_'f%uxx V7 an_ '\\ ’—J—‘_)I/'fé%iﬁﬁﬁ

Over-voltage protection, under-voltage protection, over-current protection,

EEHf Speed Adjustment Mode

{REEMEEE Protective Function over-temperature protection, soft-start and hall signal fault alarm
{EFIRA Working Environment Mo corioive, Tammabie, explosve, conducine gae, iad and dust

M EVAT, Heat Dissipation Mode BRSHIE LIEANEBE— F 2 Natural cooling or external heatsink
SAF2~tiE Dimension 150%x82x45mm

fE#R KR Circuit 6 See figure 6

BEXAZ Communication TC:Can 2.0 / TR:RS485

(X6 Figure 6)

2
BLD4815TR
e ® | 1RBRK ® | 1RBRK
Swxn “aie
f :F‘”-ﬁgl%ﬂ i mne— e P17 i ne— o P17
8 i e | T——[®|3GNDd o T——[® |3GND4 o
i - ® |4U s ® |4U =
E | ® |5V & @ |5V &
: El = ® |6W @ |6W
_ e ® | 7PE ® | 7PE
s = THU THU
Il 2 HV 2 HV
e Al 3 HW z 3 HW z
: | 4 +5V 4 +5V
. 5 GND 5 GND
— —|1F/R — | 1F/R
k Ji — —— | 2EN — | 2EN
- — — [ 3BRK " — | 3BRK -
| iud —— | 4GND 2 4 GND &
2 " [&———|55v o 5SV 5
| iz ——— [ 6+5v " 6 +5V
" ———— |7 PG 7PG
il - ———— | 8 ALM 8 8 ALM
- CAN-L A
| ~ G B RS485
-
= POWER/ALM_| POWER/ALM
POWERIALN ) | BLD4815TC BLD4815TR
A 455288 ¥



[]42%8Y
75 LADCE—%
Brushless DC Motor

Ak

Specifications

A Type Number AL42BLS41 AL42BLS61 AL42BLS81 AL42BLS101
&% Number of Poles 8

#8%% Number of Phases 3

EISEIE Rated Voltage (VDC) 24

TEH&EIEEEK Rated Speed (rpm) 4000

E&HH Rated Power (W) 26 52.5 775 105
E#& bL o Rated Torque (N-m) 0.0625 0.125 0.185 0.25
gﬁ?t%ﬁ%t;bs?call Torque (mN-m) 0.075 0.15 0.22 0.3
B A RL7Z Peak Torque (N-m) 0.19 0.38 0.56 0.75
E&E T Rated Current (A) 2.2 4 6 7.5
ZAE Peak Current (A) 5.75 10.4 15.1 21.2
#RMEIEST Line to Line Resistance (Q) 1.5 0.8 0.43 0.3
ﬁ:i{o/lﬁnil}l?n{ii:tance (mH) 2.1 1.2 0.71 0.5
kL7 EE# Torque Constant (mN-m/A) 0.033 0.0366 0.037 0.0354
WHSEE Back EMF (Vrms/KRPM) 2.45 2.71 2.74 2.62
O —#%4F—<+ Rotor Inertia (g-cm?) 24 48 72 96
EE Weight (Kg) 0.3 0.45 0.65 0.8
£ &L Motor Length (mm) 40.3 60.3 80.3 100.3
TERRER AR

Wiring Diagram -t

Vec | HallU | HallV | Hallw | GND Ut \ZiE] WAg
#* RED | & BLU [ # GRN |8 WHT| £ BLK | #& YEL | # RED | £ BLK

UL1430 AWG26 UL1430 AWG20
Vi WES
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75 LADCE—%
Brushless DC Motor

f

57

Tk

Specifications

AIE Type Number AL57BL(S)55 AL57BL(S)75 AL57BL(S)95 AL57BL(S)115
1% Number of Poles 4

B Number of Phases 3

FEEEE Rated Voltage (VDC) 36

TEH&EIEEEK Rated Speed (rpm) 4000

FERH S Rated Power (W) 46 99 138 184
T L2 Rated Torque (N-m) 0.11 0.22 0.33 0.44
g Ly

Cor?tinuous Stall Torque (N-m) 0.132 0.264 0.369 0.528
B ALY Peak Torque (N-m) 0.39 0.7 1 1.27
EA&E 7T Rated Current (A) 2.5 4.2 6 7.5
B AER Peak Current (A) 6.5 12 16 21
#REEHT Line to Line Resistance (Q) 1.63 0.64 0.45 0.33
AR 2R

Line to Line Inductance (mH) 4.4 2 L5 0.95
kL2 EH Torque Constant (N-m/A) 0.0607 0.0601 0.0648 0.0621
WHZEE Back EMF (Vrms/KRPM) 4.5 4.45 4.8 4.6
O —#&4F—<+ Rotor Inertia (g-cm?) 75 119 173 230
EE8 Weight (Kg) 0.44 0.72 0.95 1.2
£ &L Motor Length (mm) 53.6 73.6 93.6 113.6
FERRERAA

Wiring Diagram

Vce HallU | HallV | Hall W | GND U7R V48 W48
7~ RED | & BLU | # GRN | WHT| £ BLK | # YEL | 7= RED | £ BLK
UL1430 AWG26 UL1430 AWG20

Vi WE
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75 LADCE—%
Brushless DC Motor

1.52+0.2

0861

8.4

69.5+0.2

0
#73-0.05
|

e £

=
==
«X
ﬁ
o1
H
i
0

$12.7 0012

I
4-¢55+0.2

I %
Specifications
AU Type Number AL86BLS58 AL86BLS71 AL86BLS98 AL86BLS125
#B# Number of Poles 8
1844 Number of Phases 3
EH&EE Rated Voltage (VDC) 48
EH&EIEEEL Rated Speed (rpm) 3000
EH&H 71 Rated Power (W) 110 220 440 660
FH#& ~L 2 Rated Torque (N-m) 0.35 0.7 1.4 2.1
gﬁaﬁt%ﬁztébsﬁtall Torque (N-m) 0.42 0.84 1.68 2.52
BA ML Peak Torque (N-m) 1.05 2.1 4.2 6.3
EMEETT Rated Current (A) 4.2 7 12 19
B AT Peak Current (A) 9.5 175 33.5 50
#RAFIEI Line to Line Resistance (Q) 0.9 0.34 0.16 0.1
ﬁrﬁi/{o/lﬁnigl,n/di:tance (mH) 2.6 1 0.5 031
bIL 2 TE$ 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 —#&4F—3+ Rotor Inertia (g-cm?) 400 800 1600 2400
EE Weight (Kg) 1.6 2.12 3.15 4.2
£ L Motor Length (mm) 56 70 96 123
] .
Wiring Diagram -
Vec | HallU | HallV | Hallw | GND U+ Vg WAg
#* RED | & BLU | # GRN |8 WHT| £ BLK | #& YEL | # RED | £ BLK
UL1332 AWG22 UL1332 AWG18
\Zin WE
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77 LADCEX¥T7—FE—4

42 Series Brushless DC Motor with Gearbox

LD L

(£—% Motor) (¥7 Gear) 15
g — ® ® H- |
= =1 I
©
4 N
~ S
B
Motor Specifications
BF Type Number AL42RBL30-2455  AL42RBL60-2454
1% Number of Poles 8
8% Number of Phase 3
EIREE Rated Voltage (V) 24
EEFREIERH No-load Speed (rpm) 5500 5400
EHEEEE Rated Speed (rpm) 4000 4200
EM FILY Rated Torque (N-m) 0.02 0.056
E&HH Rated Power (W) 8.4 25
t'—2 &% Peak Current (A) 1.7 4.4
¥RRIEHE Line to Line Resistance (Q) 5.9 1.6
R4 &% Line to line Inductance (mH) 5.1 1.94
E£—4K&LD Motor Length “LD” (mm) 30 60
¥7—RFE—%#k
Specifications of BLDC Motor with Gearbox
7% Type Number AL42RBL30-2455-42JMG50K AL42RBL60-2454-42JMG50K
R ) 38149115119 124 156 71 191 1116:212|3.8 149 15 1 19 1 24 1 56 : 71 : 91 11161212
Reduction Ratio e A N TR A
B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Number of Stages L 3 4 3 2 3 2 3 2 3 3 3 3 3 3 3 3 3 4 1 3 1 3 2 3 2 3 2 3 3 3 3 3 3 3 3 3 4
&:;ff" (mm) 35.2135.2:45.7 14571457 56 1 56 ' 56 ' 56 166.3|35.2135.2:45.7:145.7:45.7 56 1 56 | 56 : 56 166.3
daresreu] DU TS TR U U NV UV UV S DU DS U O SO SV SV DV
Max. Permissible 1.5 ! 1.5 ! 6 ! 6 ! 6 ! 12 ! 12 ! 12 ! 12 ! 15 |15 ! 1.5 ! 6 ! 6 ! 6 ! 12 ! 12 ! 12 ! 12 ! 15
Torque 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AAFEERI M) |1)4001107! 367128912291 98 | 77 | 60 | 47 | 26 |1414/1107' 360 | 264 | 225 | 96 | 76 | 59 | 47 | 25
No-load Speed A A
EABEEIPM) 10470 890! 267 12111167} 71 | 56 | 44 | 34 | 19 |1099! 861280 | 221 175! 75 | 59 | 46 | 36 | 20
GELGEIRE T R S T T N T T R T A R A
EAEPLZ(N-m) 00700090 0.2410311039/0.820 1 | 1.3 1 1.7 |28 |0.19/0.250.68:086! 1.1 | 23 | 2.9 37 47! 5
Rated Torque e A
%ﬁ?ﬁﬁﬂ Vee Hall U | Hall V | Hall W | GND utg VA8 W8
Wiring Diagram "5 (1T VEL [ BRN | # RED | % GRN | # RED | % BRN| & BLK
UL1007 AWG26 UL1007 AWG22
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57 Series Brushless DC Motor with Gearbox

LD L
(E£—% Motor) (7 Gear) 20
S -|—qu°; S
F
o B [ — % g
LA -
v
ASY
TR
Motor Specifications
A& Type Number AL57BL54-3650 AL57BL74-3650
% Number of Poles 4
£ Number of Phase 3
EMBE Rated Voltage (V) 36
EEHEEH No-load Speed (rpm) 5000 5000
EH&EEEEL Rated Speed (rpm) 4000 4200
EM FIL2 Rated Torque (N-m) 0.11 0.22
EMH S Rated Power (W) 46 99
v'—2 & Peak Current (A) 6.8 12
IREIEHE Line to Line Resistance (Q) 1.63 0.64
WA &2 &> Line to line Inductance (mH) 4.4 2
E—4XKZLD Motor Length “LD” (mm) 53.6 73.6
¥Fr7—FE—&{H
Specifications of BLDC Motor with Gearbox
#Z Type Number AL57BL54-3650-56JM300K AL57BL74-3650-56JM300K
RELL . 3604250 13 | 18 | 43 | 61 | 154 187 1 220 | 3.6 14.25' 13 | 18 | 43 | 61 | 154 1 187 ' 220
Reduction Ratio ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
B T I e e e e
NumberofStages | L | 11 21203 03141441112 0203 03 40404
azgff" (mm) 1 378137.8'49.5149.51 608 60.8 71.91 7.9} 71.9 | 37.8 1 37.8 1 495 495 | 60.8 | 60.8 ' 71.9 | 719 71.9
mxsbo0m | 0 0 SO DR DR U R
Max. Permissible 9 +9 3 :3 ' 727219 "9 9% | 9 9 36 36727290 90 ' 90
Torque l l l l l l l l l l l l l l l l
EREERIPM) 119910947 1308 12221 93 | 66 | 26 | 21 | 18 |1111) 941 ' 308 | 222 | 93 | 66 | 26 | 21 | 18
Rated Speed l l l l l l l l l l l l l l l l
TEH F L2 (N-m) 0361042 1.2 1 16 1 35 1 49 1 11 ' 13 ' 16 |07110.84' 23 1 3.2 1 6.9 ' 9.8 ' 22 1 27 1 30
Rated Torque l l l l l l l l l l l l l l l l
Ifﬁ%ff»?é%ﬂﬂ_ Vec | HallU [ HallV |Hallw | GND | ufg | vig | wig
Wiring Diagram =" e o B U T4 GRN | @ WHT| 2 BLK | % YEL | # RED | & BLK

UL1430 AWG20 UL1430 AWG20




— I EAER (R CETE—RDIEZACE—REFVET A AELDITT
BRERBICFRILCESRAR EZNY 2 & CTRIZIERPE L (CHFEINET,

Generally, the motor that operate on commercial power supply (AC) called AC
motor. They are broadly classified into two types: a synchronous type that

rotates in synchronization with the power frequency, and an asynchronous type
which rotates at the speed less than the synchronous speed.
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FABEMELD)
Main Types

® [FHARYE—4% Synchronous Motor

A—RIZX T3y bEERLARWI IRV RE—RER T Iy MFERTEV VY IATAE—RUAVEIRE—R) D2BELNHY)ET,
Wb BREKEE A — BB S>CEBREITREY £,

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 JEFHAEYE—%& Asynchronous Motor (Induction Motor)
A—XICBHBEZREIY R TR ABSROEEER I RN TEFISIGLZARNY A FLRA LRI CRIZ (VXT3
VE—ZPERTIMFERAREICHLCTABEREZZEZATCIN—TLE—REMIE—ROBRAICHDINET,

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 HBERMDIFEA For single-phase power supply

FEHEAR SERBAR L HERN2DHY  BlIEHER % D27 DIMBAIY T 2 FAIOBERIC OB EFE T, BRAIOBBEIZS LT
2D OBRENZTV.BRICEEDRCEIAMNN LAV T U HEFAT I/ IANL LIIHINET  F AV Ty HOEAIC
FoTEEAmAREY 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.

e 3HERDIHA For three-phase power supply

BIREIPN 2B LICE-TERARBRICAPLCRIEMAN TEE T, BEHICLRTRENBELAN THRLL AV Ty HER
ETY, —MRETITEMRIOONVAZD TCEMREDE—RICAYET A THAE TIEEB. ZBAAHY T, BENE/KIAEITHTIL
ZHERREESTZANRENTT,

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.

—RR LR

General Specifications

EMBEE Rated Voltage 100(200) V 50/60Hz

EH Time Rating (LSS RERIFEE) Continuous (or intermittent)

@ik Shaft Runout 0.05mmILTF  0.05mm and under

#e#k2o 7 X Insulation Class 27 AE(XI4B) Class E (or B)

{EAERE Ambient Conditions -20°C~+40°C 2 E85%LLT -20°C~+40°C, humidity 85% and under
HEfFIEHT Insulation Resistance 100MQ Min. 500VDC

#eSXME Dielectric Strength 1500VAC/min. (1800VAC/sec.)

Y=< T ATIL(120°CH LLIF130°C) iA=L R7AF0 +

Er ; ;
fREEE Protective Function Thermal protector(120°C or 130°C) or inpedance protection
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ESTEd
Features

o HENBETCREG(TIVLR)  ERARFAN—DTETEIRE
Firm structure and long lifespan (brushless). Low cost with no need for a dedicated driver.

o [MiEENZ 7 HRMERICIIRETHY BE . FTLEAADLEIZLICL) B IEREGELAIGETT (X0 arvE—X)
Optimal for specifications with rough rotational precision. Typically enable high torque at low speed by equipping with
gears (Induction motor).

o /- FMRE CE TSI OMEKICRE T, F T EFED T ITER(ZBATEE) EEL TEARIR MIEAAEETT Y/ 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 TIHRETHEIHNOAREVWE—XRELT IAE—RIIRBTHY EXE ERBEN L. BEE (200V, 400V) AEEAIEET 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.

&
Applications

FAGRSE, ORy &) FE#E BRNTE REEEICEZETRLVAENCDOBEHIET,
FA (transport, robots, etc.), elevator, food processing machines and environment-related products.

AR
Wiring Diagram

(1) B48 Single-phase

H
WHT F24JL Main Winding
RIMEBIR
AC Power CW s YEL
Supply
. C B AL
AN Auxiliary
Winding C£] Cw:n—2(R)A\ K&thmAICES
. Rotor rotates clockwise
o CCW:B—% (R4 REFE AICES
CCW it GRN Rotor rotates counterclockwise
CERar7vH%
(E—% W& Motor Inside) Capacitor
(2) 348 Three-phase
2R —%E#& Star Connection T IL & %ERE Delta Connection
U
o u
O
V
v o |
O—
W
O
W
o
(E—% W& Motor Inside) (E—%W#EB Motor Inside)
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ACY > A+ ZE— ISR
Torque Characteristics of AC Synchronous Motor

ARy ayE—REE
Range of Induction Motor

m

— &
‘
‘
‘
‘

T kL2 Torque (N-m)

\
5IA ML LUT - A28 OB SR FI REFRIE |
Self-start and Operating Range \

L5y RE—RHEE
Range of Reluctance Motor

RIEAR H v
(8. S AREER L Y)
Synchronous Pull-out Torque
(Maximum synchronous
operating torque after startup)

/ EHAZ A FL s GEE) R L2)

Synchronous Pull-in Torque
(Starting Torque)

N RE—Fk Speed (rpm)

(L7 o &y 2B B Rmn —z

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

(Reluctance) Magnetic Salient Pole Rotor

HEAR

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]

JEIREE Power supply voltage (V)
P &% Number of poles
N:E—z[EEE Speed (rpm)
Po: H 4 Output (W)
k:H H1%% Output coefficient

TR ER L Power supply frequency (Hz)
Dg:O0—% 4% (cE—%4%) Rotor size (mm)
L:xF—2a7EE (mm)

Stator core thickness

T:®—% kLY Motor torque (N-m)
Ts:E—4#2E hL 2 Starting torque (N-m)
T':E—%& kL2 Motor torque (kgf-cm)
w:BIEE Angular speed (rad/s)

CE] BE ML ORES(E REBK, 7 2y MiEh BREEESC
FVRECRBYVET DT . INOETR—FHETOREREEZLIZIN,
EBROEEE— AV ML MRENHD I L2EREVES,

@AC 318

%) RERE MLy =REAS1A ML +RIEAINE ~ L2

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

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

(M [E %)

NRTEE
Unstable Region , la=lo+I"=lo+V/V 3/{r1+r2'/S+j(x1+x2")}
E — 50Hz P2=3-12212'/S [W]
TRERE ! 60Hz Po=(1-9)+P2 [W] Pin=3-V// 3-Ir [W]
. Unstable Region : \ n=Po/Pin-100 [%]
£ <————————————————> I
= Tmboooo__ ! ! T=P/w=P2/ws=P2/2nrf/p/2 [N-m]
~ 1
@ .
g CEREE (V) T:E—% kLo (N-m)
12 Ts Power supply voltage Motor torque
N la: E—XE7 (A) Ts:E—RiLE LY (N-m)
2 Motor current Motor startup torque
— lo: BB (A) T:E—& MLy (kgf-cm)
o T N : No-load current Motor torque
! ! Po: 77 Output (W) I (12): 1R &5 1ry current (A)
! ! kAR Pin: A7 Input (W)
X X Output coefficient n:EhEE Efficiency(%)
! ! frEBIRERE (Hz) ' N
N ' 5 v ¢ r1, 2" (x1,2)
| | ' OV\iG:r supply frequency 1L o Sdm (T2 4 R)
0 N N S:Z~Y Slip 1ry, 2ry resistance
No: & 7 BI85 28 Ir: E— & EHEEBEL (A)
N ZE— bk Speed (rpm) No—Ioad_sEeed (rpm) Actual motor current
N:E—X[EERH (rpm) P2: 2R A 2ry input (W)
Motor speed w:BEE Angular speed(rad/s)
Dg: A—&FE(xE—RHE) = e
Rotor size (mm) ws.gﬂﬁﬁ%uggggi)lar speed
Lzé;;ﬁ;gﬁiﬁg@ p:#&3$%% Numbers of pole
T2 YA X-HH18EF (100V, 4P EfE~IGHERE)
Size and Output Power
YA X (HEZmm) HAERE (W)
Dimension Power Range
P42x25~70L
$60x30~45L
@ 70x25~45L
$80x35~50L
$86x35~100L
$96x45~60L
$110x48~70L
0 50 100 150 200 250 300 600
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b 495!
IvIAFRET—FE=LZUN=F)N)

Synchronous Geared Motor (Reversible)

N 12.720.1
4 12

N | B\:ﬁ
135 ! \
- o
2 — T 7 <
Y ? 1 s \\lﬂﬁ Q)
— ~ . &
.- . B *)
\ J— R UL3266 AWG22 5+0.1
T
Specifications
fREL
Number of Poles 16 P
EAREE
Rated Voltage 110V / 220V
T—X N
(3%) | TEREESK 50 Hz 60 Hz
Motor Rated Frequency
T EIEEEK
Rated Speed 375 rpm 450 rpm
Et&bILY
1 1 1 | | |
Bk F7 | Mo (PO) | bAs (Pl | EEH | FTE O MLy (PO) | R (PI)
Speed ! Gear Ratio | Torque (RO) ! Torque (PI) | Speed ! Gear Ratio! Torque (PO) ! Torque (PI)
(rpm) ! (1/n) ! (kgf-cm) ! (kgf-cm) (rpm) | (1/n) | (kgf-cm) | (kgf-cm)
1 1 1 | | |
2 1 1/18 | 32 2 24 1 1/186 26 20
2.5 E 1/150 E 26 E 20 3 i 1/150 i 20 i 16
4 1 1/94 16 L 125 48 | 1/94 13 | 10
1 1 1 | | |
. 48 | 1/18 | 13 : 10 58 | 1/718 10 | 8
:F} 1 1 1 | | |
Gear 58 | 1/65 | 11 } 8.5 7 1/65 ! 9 } 7
1 1 1 | | |
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 E 1/25.2 E 4.1 E 3.2 18 i 1/25.2 i 35 i 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 L1
1 1 1 | | |
45 l l 1 54 l l 0.8
1 1 1 | | |
60 : : 0.8 72 | | 0.7

[E] BT OHFR LS :0.98Nm(10kgf-cm) AR ICD WTIZMRAXICISCE T
Permissible torque for standard gears: 0.98Nm (10kgf-cm)
Special specifications are available upon request.



$60

73 18.2 160

13.0 50+0.05
R (Z~L) $14
1] &
B \

CRUE BRI

5.45+0.05

@] 4-¢45
(31.5) 0.9(5%1H)
43 UL1007 AWG22
AZREEMR(2/1)
(a4
Specifications
BRI
Number of Poles 6P
EREE
Rated Voltage 110V / 230V
&2 TR
= ETg)EIRE
2 50 Hz 60 Hz
R F
Motor ated Frequency
& A IR
Rated Speed 375 rom 450 rom
E LY
Rated Torque 1.4 kgf-cm 1.2 kgf-cm
| | | | | |
mEEgk, *¥7k | b (PO) , b (PD) | EE#E, 7, b (PO) | ks (PI)
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 1/416 45 | 35
| | | | | |
27 12 | 1/32.327 , 41 | 32 14 | 1/32.327 , 35 | 27
| | | | | |
Gear 15 | 1/252 | 36 ! 24 18 | 1/25.2 | 30 ! 20
17 0 1/22 32 ; 21 20 ' 1/22 ! 27 ; 18
| | | | | |
20 ' 1/18.75 27 ; 18 24 1 1/18.75 22 ; 15
25 3 1/15 3 22 i 15 30 i 1/15 i 18 i 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

[CE] BEFT DALY 1 2.94Nm(30kgf-cm) BB O LW TIABKICISCET
Permissible torque for standard gears: 2.94Nm(30kgf-cm)
Special specifications are available upon request.



d427!
SUoAFRET—FE—X (BEHME)
Synchronous Geared Motor (Unidirectional)

10.5+0.15

//F
9
N N
g —-—Erjf S
< o
ASY Lo
ko AWM1007 AWG20
<
m
3
m
(-
Specifications
TEH&E K $L Rated Frequency 50/60Hz
TEHGEE Rated Voltage 110V 220V

E1&EEREL Rated Speed

4r/min @60Hz

EM BT Rated Torque

0.18N-m (1.83kgf-cm)

SHEE S Input Power

S5WLLTF  5W and under

SHE B Input Current

40mA 20mA

J4 Lk Insulation Class

B

[El#5 /5™ Rotational Direction

CW (HHaEh@l &Y BT View from the output shaft side)
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G498y
voAFRET—FE—X (BEAM)

Synchronous Geared Motor (Unidirectional)

12.7%0.1

N 4
|
(= 75 $3
T o
2 I f
M~ [ig)
o —
ASH
[
AWM1007 AWG20
m
Tk
Specifications
EH&E K44 Rated Frequency 50/60Hz
EMEE Rated Voltage 110V 220V

E&EEREL Rated Speed

4r/min @60Hz

EM BT Rated Torque

0.29N-m (2.96kgf-cm)

SHEE S Input Power

S5WLLF  5W and under

SHE B Input Current

40mA 20mA

J4 L% Insulation Class

B

[El#5 /5™ Rotational Direction

CW (HHaEh@l LY BT View from the output shaft side)
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ACA»ZovavE—AR
AC Induction Motor

B ml
TEEHrc48-52

L(&E)
H#E)

o1

1 | I

-
[_
2
8| =2 .

J

¢$114

e

Specifications

Y7k

M84 ¥ F—i&4x10

i Type Number ACT-025A2 ACS-045A2 ACT-065A2
TE&HF Output (kW) 0.25 0.45 0.65
8%/ 1828 Phase/Pole =18 3-phase/4P B#8 Single-phase/4P =18 3-phase/4P
TEIEBE Rated Voltage (V) 200 200 200
% Frequency (Hz) 50/60 50/60 50/60
EH&ERE Time Rating (min.) 10 10 10
HEFRFE R Insulation Class B B B

av 5 Y RE Capacitor (uF) — 35 —
fEAEERE Enviroment (°C) -20~40°C -20~40°C -20~40°C

HABE F 2 Temperature Rise (K)

90K 90K and under

90K 90K and under

90K 90K and under

TATIREBERE o o .
Thermal Proteé:ti?n ¢C) 135+5°C 135+5°C 135+5°C
BHAR 85 85 Bs
Cooling Method Non-Ventilated Non-Ventilated Non-Ventilated
REH A 2 2FF eaEabiZ
Protection Totally Enclosed Totally Enclosed Totally Enclosed
52 1F Bearings 620127 620127 620127
2K (L) Length “L” (mm) 155 180 180

&= (H) Thickness “H” (mm) 48 70 70
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% 1
ElREE (L (SIR) D& DB R

Sl Conversion Factors

BT R
Mass Length
kg g Ib(R> F) oz(F>R) m cm In(4>F)
1 0.001 2.205 35.27 1 100 39.37
oo | 1| ooozeos | oo o | L | 03037
ouszs | asms | L 6 oozse | 250 | L
Cooesss | 283 | ooes | L
(%74 [EEmR
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
Coomor | 1 | w00 | s ez | L o | 006
osorx10¢| o001 | 1| oo ot00 | oowser | 1 | o o001
Coooroet | oo20 | 72 | L war | owme | a0 | L

[5%) 1kgf=9.807N

MLOEREERBNTFEER
Torque Constant & Back EMF Constant

® MUY EH(KL) o FEEE N EE(Ke)
N-m/A kg-cm/A oz-in/A V-s/rad V/krpm
1 10.2 141.6 1 104.7
oossor | . s 00007 | 1027
oooroet | oo | b 0007051 | 0730
ooosses | oowrss | w2 ooossss | - L




{852

FTHMHRAFEILI-FTL

Maximum Permissible Torque on Gear Shaft - Gear Ratio

BRAFAENLY (N-m)

Max. Permissible Torque

25

20

15

10

—l— 9058 H % ((J100% 1Y)

[190 Powerful Type (1100 available)
—@— [1901Z#A

[J90 Standard Type

—h— [J801ZAER

[J80 Standard Type

—O— O70iF%R

[J70 Standard Type

—O— J60fF4ER

[J60 Standard Type

. . —n =
////‘r:::: o
] ’
LV T 40
—11 —{} -0

125 25 375 50 625 75 87.5 100 112.5 125 137.5 150 162.5 175 187.5 200

¥kt
Gear ratio
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f+8%3
AEXTAYRFTERYIR)

Square Gearbox

28 L
3
M~
ey
g
~S~ —
i s [BEE|
z&b
1] Tk
D 603_}&] Specifications
¥ 7Lt Gear Ratio 3 75 1125 15 + 25 1+ 30 . 50 . 75 . 90 . 100 : 120 . 150
E&# Number of Stages 2 3 4 5
f&L Length “L” (mm) 32 . 42
BAHFBNLY 49
Max. Permissible Torque (N-m) :
HE Efficiency 0.81 . 0.73 . 0.66 X 0.59
F—N—N\JHE . -
Ol Lerg) 100NLL Tz & 100N and under
2XZ A MafE Thrust Load 29N T Z & 29N and under
190 32 L
= (5)
4-M6 =
ﬁ% ~ by
; /%{ .
= 2 EEE::}——*—##IA:{I
1 ‘ . 2 a |
7\%
\& ‘ %J
95!
73.55
1| ‘ ‘
[:]S)()iig Specifications
F¥7 kb Gear Ratio 3 .5 . 75 .125 . 15 . 25 . 30 . 50 . 75 . 100 . 120 . 150
3 Number of Stages 2 E 3 E 4
£ L Length “L” (mm) 45 : 60
RAFA LY 215
Max. Permissible Torque (N-m) :
$h= Efficiency 0.81 . 0.73 X 0.66
F—N—N\ TR . -
Overhung Load 1000NIXFadZ & 1000N and under
RZ A& Thrust Load 147NLLUF o2& 147N and under
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x4
FAREREER

Glossary

o7y R—A—4

BEOE—RAYF—O—R)EERY BEFONA%:
BlERTF (Hhy 7IRA—R) PRIERT 5247 T, B —& (F
A)DEERECTDRIENTENBTRERNNT—RHT
TENTESHBELLTWTT A F— v (IBEE—X2H)
NRELIRDD T IR E L E L TEHEITIIEDL T EE
HAEBRELETIEEREIERINEST . IT7LREROERE
hREWER) AT 74— Lichy TRERE T
Z—IZLTCEITE—EAHNETH. ZDOHEILAREETA
F=2 v HNILTEFIEEDA LY EFT AR LT AT —
2EBBEELETOT. REBICIERFIDEXHA D, —ARHY
[ICATLRE—RELTHFELTWET,

o AC

AClZ. Alternating Current, DCl&Direct Current®BgT,
INENZR EBERERINTVWET ACY—RE—XRE
I HRERELTZACEDTT A, O O —FREBIZT,
A AN—MER) B A N—LEE(BREHREE) TR
RERFERETRWAERLETOT. E—2BHIZ BEE
LTIEFEE—4THDCE—LXTHERATEET LT,
AC.DCOXANLH<ETH HIEBRDO A ICBONT-ERE
WTeEHNET,
XY IIT Xy T E—4

[Bl8REh & FITICHIERA T vy T2 BT 2BEDE—X T,
AR OEEF L EEF A LR TARIERELTWET,
EEFOERE ) MERICHERICTYF >/ LTRIET
BZZEICEVRELET 7Y MIT B ENTEET, OALSS
A.ILR—ZBAREIERAENTVET,

o fF—v
EEEFHOZAL (YT LFZ)DLIKSEH LD T
ETI.A—XNEELBERMNR) TREZIETHEMNR (T
TAHRA—I) %ES DA —RAIITHBMEE — A M TRES
NET AT —VVITBUHOERTT A ZDEHEE—XF
DZEHEBLTEI>ON—HITT,
J=1/2-m*(D/2)>=1/8m'D? (kg-m?) [SIEfIR]
(=n/32:p-L-D4)
m:EE(kg) D:AEmM) p:HEE(kg/m?) $k0:7.85x10°
BHEAMRTHODTE J=W-D¥4g (kgf-ms?)
W=m/g(EE) g:FEHNIEE(m/s?)

75\

o [EE5 %K ([EIERE)

EEEE & 1E, 1sd 72y DAEE (rad/s) A REIT Y, SIE
MR THIHBE HA(PW) =k o (T:N-m)XElE&EE
(w:rad/s) D DEEREEMEZEZ A WVEWITELNST
T LALABAS I H Y 1EEEE RV 2DI26.283rad/s
EELRIINEERS T BEHR(AEERE) OEEEUATOL
SICBEMARTY,

[E#545: 149 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 (HREE) . FREEEH

E-RICBEWTHRPICEEGR T 2BHETFIALAIICIE
BICHEOEAEZITTWS OB FIMILRNICEEEAN
HFRLET CNEEREBEHEFO ETERLET,

E=Ke*¢p*N (V)

Ke: WREEBNHELH ¢ #ER(Wb) N:EIEEHK(Min-1)
E—ZICEIIIINAEEV,. BT & ORERIZ. EEFIMLD
W ZrETDEV=E+lr V)& VET,

E—R LI EOBREUTOLSICHBITAIENTEE
ED
(BRI L F—~DEH)

T=2RF=2W-RBLI=Ki*I (N-m)

F=BLI(7 LI DEFD=E])

Kt=2WRBL & $ 5% (FIL7EH)

(W —-BES TR F—~ DL )

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

E’=BLv(7 LIy DEFDEL)

E 1o /L8838 7Y 2W: O/ L EW D SEATH

w :[EEEEE (rad/s)

Ke=2WBLR &35 (WRREEELK)

BLELY Kt=Keki Y INIZT—2H BEK—HEEHB DO
FEIXIILF KB THDIEVIBRICAYETBL.Z
DOBEBRANPRYILODIEHLETHLHEE—BLA-—EBARIC
B TELDELHYET,

5E:

FEREBETEHKe(V/rad/s)

WA EE FE M Ke=2(V/min-1)

1REEH7-Y DEE=Ke-21/60

WA B EKE( /K- min-1)

1000[E#EdH 7= D EE=Ke=-1000

R AR TH BANELRDLEZOLSITHEABEIC
Y ES,

o BMEE—XVF
1= v,
o iR

BE. O—XOHADBmEINES) DB TRLET -
T20FEHTRBLETEEAZ WVITE MLIAKRER
D AERICARY EFIBLEERRICO WL BRB EE AL
BHOERTRED DT BED L WA OERZEIIRY £
A,

HLETHRI—FHHELIEBREFEH THELVLHE
KRTT DT HFICDCE—R DB EIF. HFVERDHY E A,

FAERCEENRSTIACE—4 (FESHIEL) Difs
I3 SR A ER IS LV UATOLSITREYES,

Ns=120/P-f (rpm)

P BE(R 7 — 2Bl AL ELH CRERE A R E Y A—X&

Bz Z DERFETEBH T S71F)

Ns:@EHEEGEH (>0 F R E—%)

frEAE K (H2)

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

N:SEEEAEEHR (a> T 7 E—%)

S: gAY (BEISISCOARE AT
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EATETANYIFZOBE. 2~3%<H WD T, KAEDEER
BOEBZRIEOHIDDEBAMEDTARYHI15% FA ML
7T H930~40% (A —REI2RIBMICLVEDL Z) LIRIEH
DETHFICBERERFNEHIABERNMELWSELTIE R
MRS (FTIVLR) P TEET,

MEREE.ET—RDANBEHPIN(W)IZHTE MLIRDE
H(EA)PoutW) Db TT, BEEHER(%) TERLET . E7-
E—AHNABEEEHLICCWEIZ A S EIBAPITHEL
ESCIR

nGhE)=tHD/Ah=(AH-1EK)/AH=(Pin—Pi)/Pin
BRI OBANREZEHT 56

nmax=(1-NIo/Is)*={ (Iymax-Io)/Iymax}

Lo EETTERA)  Inmax: EAZIEBERA)

Inmax=\(Io*Is) (4)

Is:AREBREAEBT)V/(A) r3ERQ)

M IBKREN D A TG E RAER O, SKiE=RB LY
YL RBEIE ML OEIFICEB T a— B2 (W) DT
T,

KAA (RT3 M) EFEBALEZE—RICEWT EMEL
DALY v 7 beRlEIrI g2 (2T T LU R
BhLyDZETT, B—XNEA LT RT—2ARIT L
EWADETRIZBRIADNTYFAS5TYIVERELS
RTTH. NP RREB>TOBERICIHL IS Uy T
JIVEERD SR F T, INEBNNSLKT DI HEX
IFa7%ERF2—{ER) L2Y . A —2BEE 2T — X BB
OHOHEELE TR (BIABHRERECTSE) LY. R
EDBRDOIIREEZIZYLET,

) R 7 — ZEEBE 12, O — X BEBBDHE . RAAEEL
207 DT ERAT R MLI D 24D EINET,

R T — ZEIEE 12, A — 2T 100IBE R/INAEHIE60
BT 2EAT R ML 600EIINET,

BEOHD. DEHAL VDT YTV RIFEIE LY
HEMRE ML OIRBH/NSLIRY ET,

HEACE—ZDERT MERVIRMELLITEAL
N IOARERALTCVE I BEREBRICESHR(Za/L)
ERESINC TN AIEB ISR T - HBN SR (R L) &%
WHNEefE L BB ITERA DY T Y 2B ICEkL
TRWIERFBE -2 Ty . mAEE. AREN’ ELDH
BTlE. Z0BEARBRICELSRAEKREI YT UYR
BEEELATNEASHVWAA EETT,

ESE (5HE) I LTHERWRIG GBRE) A TE B
AE—XORHTIBE. 74—y odle LT, T
DA—REe—FEEICHE>TWET, EAEHE LTINBEEIC
LR EM(EE. EREMEIE) LW &RV REEFE
TRELTEMETELZ L BEMITERL LR ISR UVRE
NHH2 MABRENSWRETT, ZDRHIC. BRNETE
B OEBMNEER (M —>v) 2B INSHDZER ALY
DIELULELOBRRM VEREBICHE LS ICHEEXRDD
AN VBN TAEZMROATEE. IO Ry

MR B4 —BODCE—RITHATIY RS b TH
B BHROMES BHSNTLET,

EAFIRE T HE)/ UL ZEREICEH LT B A AL
BERR/NIVAERBTY, —RICCBTAF—2rvDIENE L
LICERBARSIETL.ATOERMNM INEIETES
BEFIZEULTORXNIPRILET,

Fsi=fsN(1+Jl/Im) (pls/s)

fsl:&HRaRsE KK (pls/s)

&A= v (kg-m?)

f s EE TR B RS E RS (pls/s)

Jm:A—%4F+—%(kg-m?)

TE—RERMELI-BICO—XICAEERZE LI EHEE
DERAMLITT, E—ZICADAMb>THEILAIBIRAE
R TCEDIRANMIDIETT  BELTLWAWVETD,
A—XHEOREINTHIREORFTNILHET . T DO
DERRKMNIDZEET4T VLI EVWSDT RILEX
LN EESTHRKERIZERTTIOTEEETT,

BREBDET—REAMNIEARML I EDEENERL
JEVWWE=ZHEEREN (r/min) £ TET 5 E TOIAED
BsRts (s) DETER L.

ts=(J*N*21/60)/Tac=J-N/9.55 Tac (s) [EPRERIR]

JHEME—X> FUm+IL) (kg-m?)

Tac: & kL2 (N-m)

ImE—REBHEE—XF

JILIE—REICBREL-ATOBYEE—X
ENROBAMATIE UTOLS RS,

ts=(GD**N)/375* Tac (s)

GD2: B E— 4> h(kgf-m?)

Tac: & kL2 (kgf-m)

EEEE DOIMBOET. NIASON2IZS 7 ~ LB DI B IS
HRDDEIEESL N=|NI-N2 | ELTEHELE T,

ZJL—EE L. BREBEE,SEREEEME DL 5,
HEWFAETIMLOABNSE2LE T2 ANESIC
RHZR->CISETEREE T ZOBEBE WA IERT S
KRR E—RDERELLERET,

TR EROBEERICLVRDBEICHEINS
BROFARSRBERVCEE LREREIROBYTT,
(JIS C 4004, JIS C 4203)

FOBR | FRE=EE(CC | BEELFRE(CC)
1| AEIER 105 60
2| EmEteR 120 75
3| BE#H 130 80
4| FEiEH 155 100
5| HEiE 180 125
6| CEfti 180i8:8 —




MHEEL L SEEMIEAE LD I e GBRICEINTESE
EDLRTHY MEM AL HEIENE T, T DIEEREE DRE
Rof-HvoRBRIL. MEEARR. BEMEOEHRS S W IL
Hi-PotiEBR & M N E$,JEC-2137IC T [2xERBE
+1000VIC T 1Rl EWS RN HY EFI, BEBEZEIMLA
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