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A Brushless DC Motor is a Rotating
Self-Synchronous Machine with a
Permanent Magnet and with Known
Rotor Shaft Positions for Electronic
Commutation.
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Ra, Rb, Rc : Z}AHO| STATOR HM &
La, Lb, Lc : 24aHo| HM INDUCTANCE
EMFa,EMFb,EMFc . 2AHO| °JI J|Idd
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Va = Ra x la+ La(dla/dt)+ EMFa
Vb = Rb x Ib+ Lb(dlb/dt)+ EMFb Al 1)

Ve = Re x Ic+ Le(dle/ dt) + EMFc = \What iS BEMF? Explain it.
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Vab = Ia x (Ra + Rb) + EMFab

= lax Rab+ EMFab A2
(219} 212, SEOF ENF} 20! SSH0IA MOTOR & 75012t S LHOIMS ENFS
AHSOR FNFE Al (312 BAECL
EMFab= Ke x w [ Ke: EMF &% 4] (3)
A7| [BIAIZ (212100 THoH
@ = (Vab — lab x Rab) | Ke
OlLt &

4] (4)
SHH BLOC MOTORC| MOTOR TORQUE= ZJ| X HMO| HM X
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Vdc = Rab x lab + Lab [dlab / dt] + EMFab
J} £111 InductanceOll €2 XM2t0] PDIEIN MK = SIIoH.
Free wheeling ModeA|l MAlI2

0 = Rab x lab + Lab (dlab / dt] + EMFaD
J} k111 Inductancelll 2] M20] PDIEI0 MF= ZATHL 0
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04 71 ton+toff@t tonCl HIE KOOI 2EO C1Itel= MUS MO 8T
ton+toff= PWM )8 20HH, A110] AHHIE HI0{0l= WHOZ UHIMOZ AL = WH2

PWM =J1& 130t1l, tonE MI0i0l= 2E0ILCL.

« Pulse Width Modulation (PWM)

~Motor0ll C1JtE= Tl On,OffAlZbS BP0 TS M 0fot= U
« Pulse Amplitude Modulation (PAM)
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Key Features

Motor Control
9|= Topology

Device
Application

SIZE (Discrete 100% 7| &) 80 50 30 30

————————————————————————————————————————————————— 11sE
£ 8 85%/ Cost (77| 100% 7| &) 91/120
_________________________________________________ Low Cost
3R KEA| 5l A1
o T
HEAo || T&abAof 58
l VIF X‘“ O_I ‘ Sineﬁl- X‘” O_I (System Matching)
2 X235t
Hybrid (PWM + PAM)
Discrete Power Module IPM SIM PEBB

Compact

A=

Syn.RM : Synchronous Reluctance Motor
SIM : System in Module PEBB : Power Electronic Building Block
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g g2t 9Xet 2 M AWM X122 e
18204 Oersted
M= QF XFEIO| UAHE LA, MXIAOo] HHH J[0E.
19014 Hansler
ALNICO Magnet©| AIZ.[Cu, Mn, Al &2 JHE)
191749  Honda
i 00 & W, 2AI0] Crt, WZE L EXI=0] 441 Ol A0 IO XIJ1& A
6I:AI-A|9I_
193149  Kato, Takai
A Co =2o= TIME .
19324 Mishima
Al-Ni-& XIA(AIni) &, MK 2o E Hdst
19394  Jonas
AIni0il CoE & ISt ALNICO XHA S JH &
19524  Philipsiit
S IHOl Ceramic = Ferrite MagnetE ZXMAIZ.
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= ALNICO Magnet Ferrite Magnet Rare-Earth Magnet
HE/IH8 Cast ALNICO Ba-® Sm-Co
Sinterd ALNICO Sr-% Nd-Fe-B-%
Fe-Cr-Co Wet / Dry
Br (G) 7500 ~ 11000 3800 ~ 4400 10000 ~ 11500
bHc (Oe) 1350 ~ 2150 1800 ~ 3900 5700 ~ 10500
BHmax (MG-0e) 48 ~ 11.0 2.7 ~ 4.6 25 ~ 30
Curie Point 850 ~ 890°C 450 ~ 460°C 710 ~ 820°C
25 A=+ -0.016 %/°C -0.2 %/°C -0.035 %/°C
auUc 6.8 ~ 7.3 ar/cr 4.6 ~ 5.3 gr/cm 8.3 ~ 8.5 gr/cw
Cost 150 % 100 % 200 %
LSS =0 -ALNICO Magnet HH| ZF XIS} -Hc, Energy #50| =Lk
20l tHEt OPE A 5 91 ©9X1=0] =0 — A% Z3g9 JIs
=3 J12A0] L. 2T A4t ALNICOO]I HIoH 3Lt -2 0l [ QPR A O] Liw LY,
3| A0| ZOILL. [2F 10H] M=), J12AM0| L
<J1A0] Y EoLCt 5| A0| ZOLLL.
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2172 xgp| 3 = 0|J|HE HO B : XI5 2 X (Flux density)
1872 S=01 2 I!J“E IS T H : 2 Xt (Coercieve force)
Hard magnet materialOfl CHS! Hysterisis
LoopOICH J&0IM a B2 SE WS HO oo e [ L]

quently

MEo| INQATF IR X WgozE
KHobEl MEHOICE aXE XILIM $EE HOl Ui
=J10fl 2t BE B=120 HOJl 2IM STISHCL

= HJt 01 2 2401 HSJH0l [1E B :
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Curvefl JI€J1= «o 0l 280l= O,
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d
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Magnetic Hysteresis Curve

&l7 Hysterisis loop

a
7\

< +H
Intensity of magnetic fiel
(Cersted)

/ N\
\/

= EXplain about hysterisis loop.
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N
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—1D.2
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Induction B (T)

<80 32>

= Magnetiztion :

= Magnetizer :

= Magnetizing Yoke :
= Demagnetiztion :
= Demagnetizer :
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