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INJ—ILHA=SHRX Power Electronics

FB{KFEF semiconductor device
Power transistor, thyristor, GTO

Power MOS FET IGBT
BRIESS electric machinery

TE2E transformer T4~ 070 v+t microprocessor
t@ﬁﬂﬁ% rotating machine DSP digital signal processor
BEi## DC machine FPGA F_ie_ld—ProgrammabIe Gate Array
M AC machine VHDEEE’E
7+agic

E5E ¥ induction machine

SIEA# synchronous machine OP7 > operational amplifier

% sensor

electronics

ILoykA=ZHR

INJ—ILokn=sH
BHEHRES Power Electronics

Power electronic converters
il fE1 %7k 2% (AC-to-DC)

I control tehory

controlled rectifier | PID&I|4 PID control
F2v/3(DC~to-DC) C%H%;)l — B @ il fEl optimal control
Chopper —7J 4 —/\ observer
A2 13\—5(DC-to-AC) —HILTTAILA Kalman filter
Inverter =85 A—ARE
EEHEEH|E Motor Control ) Parameter identification
Chopper-DC motor _Jﬁﬁﬁﬂ%l]'ﬁﬂ ada“ptive Cf)ntrol
Inverter-Induction motor L Hoo HllfEI(E 7 N R Il )
Inverter—Synchronous motor TA4OHILEHE digital control
TATRILT AL digital filter
JEL I FE wind power generation 2alb—oavy—)L
B IE 2 EREEE static power source Simulation tool
#(ZFEER uninterruptible power supply UPS PCIM, Matlab, Scilab
EREEREZER DC constant voltage power supply #1487 04 5 L control program
KIGEth solar cell CE:E C language

TOT47T4ILA active filter



O HEiE

BB 0D It FH (applications of Motors)
BEIDTIESE type of motors

# DC Motor = DCM : HlHIE S, 7 7V &%
O #FEEBE Induction Motor=IM : B2H « 224, /& HEERZY S (50000rpm),

FEGEA DIRSF L HL
A B E i

O  FimteA R EEE Surface Permanent Magnet Synchronous Motor=SPMSM

. FEZEhR,

IPMSM X W A&Kax" )" bvy, KM 97" v

O  H#HLiAWA [RIHIFEEE Interior Permanent Magnet Synchronous Motor=IPMSM

: Z2HiR,

#il{&15% (AC £—4) control method (AC motor)

O VIf —EHtH  constant volts per hertz control=Volts/Hertz control=V/f
O 7 kLI vector control=VC (zva-4" )

IM X0 @zh®, & bvr, #Esa i (R

: IR 5

D KEEE NV IR, R AR

O WHEE YL A7 FLHfE speed sensorless vector control=SVC
cxva=pt R L, VIE—TERIE & X T RV O i O R

i EENEE — HiIlEE k=

applications Motor -control method remarks

HEhH car DCM-Z < WELE—E, | VAN, "U—TU 4Ry, IT7—, A
Fayn BIERIE (N VA7) | =% (E&), BEIR T, ~NUZRT
SPMSM-VC(» 747)2) | 7¢ & KALE T 100 f#

H®hH car IPMSM-VC A7V KA —hybrid car

HHREKED wheel 5 H B H electric car

IM-VC 1Z7ATE--A" (P IHEHE) SR 52

& # electric train IM-VC 1964 4F#Hraefit DCM(JEL ) — 28 il 18]
PMSM-VC FrEAE IM-VC, IM-SVC EAHIH v

7 7 fan IM-V/f SVC I~ EMER @ 1:50~100

AR 7 pump IM-SVC,IPMSM-SVC | /M, 4= T IPMSM /I

JEZER% rolling mill IM-VC,SM-VC

F H % extruding machine | IM-SVC L5 L7 B

FIRIE% printing machine R EEFIPH 1: 100 DLk

S papermaking IM-VC RV 7 K5 3%REE

7 4 LA film WP 1 1000 F2EE

fitis % rotary press

T L X—% elevator SMSM-VC T L _X—%  EER P WME i

high speed elevator PWM rectifier

T {E#H machine tool

IM-VC, SPMSM-VC

IM-VC Fiih, SPMSM-VC %Y i

= 7R > b robot SPMSM-VC {7 & il 15 position control

e IPMSM-SVC WERRAE A BRI P WM

air conditioner JE A% compressor £ 24 concentrated winding

Y JE refrigerator IPMSM-SVC 57 A e ==y R AT R
JEA#% compressor R E T ek s 2

AV « O AR SMSM-VC, SVC B N7 LERENE—4  PMSM-VC

audio-visual and office | A7yt" V) T (1A% 8 1) B PLL il

automation equipment

stepping motor

iR (41), (42) ,(48) ,(50)




