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Figure 1. Typical AC Motor Drive Application
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Figure 2. Common Topology of Motor Drive
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Figure 3. Voltage (Left) and Current (Right) Type of Half-bridge Converters
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Figure 4. Phase-to-Neutral and Phase-to-Phase Switching Waveforms
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Figure 6. The Rule of Sinusoidal PWM Generation (SPWM)

Figure 6127~ K 912, AT &I/ 2 X U Ok
—TEDPWM/ )L A D =4H
TRTIWIEREINET, Z0F ﬁﬁﬁiFE%&P
WMJ&@&M&#(%&W@MWWMJ&%@
nz), ToOEHIL, UV RIED, EKEESICBITS
%Eﬁﬁ@ﬁﬁﬁ%ﬁﬂﬁofwétbfﬁ‘PWM
JE I BTG SR P % & TRl — T8, Gl T R UEE
JEQOREFEE L0 L0720 &z, PWMOLE O
B < W TR ST I
Z%y%yﬁﬁ%KmUT\Eﬁwfmwmm@Dc
NABENSMHICHINES N E T, BB T, K
IDODCNAEE & B ENREINET, %@F
B, B BRICEBEAMEND K& 2T — s

NAETAAL v TF U TEEEWEETD VD 4/
IN— BN KD BB R BENE LB S B S vk T,

W L HLTEE F#w@éﬂ

ESHME L UBBHAH

FEAEERILLEREA,

BRI T RN F—Z B R LX =2, HDHW
ILZ QW ERT 5 EEERIT, BE)> 2T LAoH

BERTHEETT, B 2783, A7, 77
. BRTY . BT, =% EXAE
H,OMREE, RERL, RAORES AT LA —
A, BARy T 2/&1“‘5”@*& s i
Fr. B A NLS. MinE e & %%k%k (g
ISR I TWET, Hbix, EXH, B,
B ICHEME S T, Lo L O/ I
NU—*%%?N4X%NU—-EV7BE:7X
C 38— F DI TR T LI [A],
HoPHLFEHORHMDO T TYH, TESHTIEH
. R ZERRD KHEHIATHWET,
TIUD OFIE. B, BN EEMESIETIC
L, LEHUFNLEAN T v Mk E CHMIEMHE
SNTWET, A OBBIT A G TRt S
FIN, ALEBREEE T -RLBEHEA TN D
DIXZFE(=A8) OB T97[1], Figure 712 #7111
R EME AR LE 9, Figure 8121, HH D ATN £
TOEAER I EROFE S 2R L E T,

WWW.onsemi.jp

6


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

AND9088/D

Figure 7. The Typical Induction Machine Construction
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Figure 10. IGBT Conduction Dynamics
Blue: Vce, Pink: Ic, Red: Ploss
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Figure 11. FWD Turn-off and Conduction Dynamics. Blue: Vce, Pink: Ic, Red: Ploss
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Figure 12. The IGBT and FWD Trade-off Triangle

TY =R =)V A A — FITE— & BRE) %
RARBPBERETT, v I aL 77—
ﬁ\7u~$4~w-ﬁ4ﬁ~F®@@@¢®E§
BIOY 7 hxAOHBIZAT CIHEFITRE p—4
BEKAH LU E L7z, KDL EREB L Odi/dtdpE
BRI T, AL v F o 7HEOE#EL & AE
iED Y 7 MO = I {LZ X > T E T,
TS ORMEIL, IGBTDO X — A AR K S EMID %
R T AT TR, ZOMOBIEER S /NS
STDIEDBHY £,

IGBTRAZLB T 5-ODE— 4 EBHEERBRER
E—ZHIH AT DTHNDHIGBTE 7Y — T4—
U« XA F— FOBWIZ. DCRREBE % FILRIC

#ad 5 2 LT, ARICEH 2 BN DACHITE 5k
#iPH1.0~120 Hz T3, Z DACKIEIZ. IGBTA
4.0~20 KHzOPWMJEHEE TAA v F 7 L THERK
ShET, RN NEEKE ZFigure 4&
Figure 151" LET,

H@mm%% X, T A ERENEE Tﬂﬁ#é

JIE 5 1A, F[ELFT(VCEsat)%E & — LRI
éx4/%/7ﬁfﬂ@&@ﬁ®bv—hﬁ7a
HAEYBTCEE L, TR \mmW%®A
AR—FHEE N T PRARICERBEN L EMNE BFR
B Vepsat DK Z I TR cE £,
—ﬁ&hw—\ 5?'\7 U 772)\\\{;%!2_}:) k N VCEsatei/J\é < fcﬁ D
FTN, AL v F U TEENES 2D 9, Wi

WWW.onsemi.jp

10


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

AND9088/D

XY VT NS E. Veeatl I RELKRDIDBAAL v F
YTHED B0 ET, TAVE TICERRE S &k
L7 s, AA v F 2 JREM & NE M EERE T O
ﬁ@ﬁﬁm%ﬁhbt&m%%#w<0#ﬁbhf
XF L7, DT, A E— ZEREEEE ICHEH S
BN DDIGBTHRL M, D MEH %%*Lfﬁiﬁ
F7 T4 DIKWE—Z IRy FE2HL
T, 600V, 15 ADIGBTOMREX B L E LT,

3 KW EER B3 8 0D SR ER A AL
i, Ay kI a7 Z—m5IGBTOH U
—ANFFFINE Lz, TOHIZIE, TG00V,

FEIZ 72> CWET, 25 DIGBT 6fE 23,
H10kHz, —HH, 3KWORIZ@#HE—H « 2 ho—
FOTV y VEEIZHAAENE LT, DWVWT,
B AT A LT, B ettt RO IGBT 235
EhE L7, Figure 131, &JE I (VF)HlE T X
(A—TF o N—TFE737 v —X KL —"7), BR5
s, EEE v I oW g v
7R 2T ADT7 0y 7 KTY, EIEORERN
RiZ, T—ZEHT AT L L ARBEIS 2T LIS
FAHZENTEET.WHILY T v T THEMMICE
WENTWET, =X —1, FEEICL-TE

EON(DS R

KRN F = DM = R L — A S E
WBLADIGBTRAEENTWET, ZHITHMED +. OB T R ALX—1E. b 9 1oDARFEN
120 Vrms & 7213230 Vrms @ T3¢ F BRE) 5 & a1 o 7 MR BEH)IZ L > CTERKMW = XX —|ZE4A S -
PN AT, 2 OIGBTIE, & — 4 il &t %, EREESNTVARMT AL AT L o TR 2L
ALK B TERY | FEEEIZ10 stz Hiv Dt XL LCHB S NET,
Motor Drive Software & Hardware
programming tools
e Wl Remote control, ~JTAG EMULATOR-
generated by data processing _ @llows tune overall
Rectifier or and interface  System directly in apps
PFC
Meas Udc
Err information ‘ ’
from protective
3 g - circuits and vice y T /\ =
— [o2}
> % i = PWM signals| = 58 E wl =22
aglk—> = 8 555 |Bl 8¢
Errors| @ Q OE° . g¢g
P °© [o% £d E E
Current & Temp meas € | ia ib, Udg idc 0’5_ 88 88
Voltage S ia, ib, U Ub = | 2 =
sensors|CD phase quantities 5] N\ E Digital
Speed & temp @ ] i m
sensors é ggﬁggr&sfgrr%ps O J\ Pr(s)?g‘saslor i .
AM AM Q@
Jue g
Mechanical it
CIUF:h Source machinery —

Figure 13. Block Structure of Laboratory Test Set-up
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Figure 15. Output Line (Blue and Turquoise) and Phase Voltages (Real Value
should be Vph/3) together with Phase Current (Pink Waveform)
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Figure 16. IGBT Current and Voltage Turn-on and Turn-off Waveform Parameters
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Figure 17. Conduction Dynamics Comparison of ON Semiconductor
First and Second Generation Trench with Planar Technologies
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Figure 18. Trade-offs between Conduction and Switching Losses
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Figure 19. Reverse Recovery of FWDs
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Figure 20. Current and Voltage Characteristic of the Reverse Recovery
Transient of a Soft-recovery Diode and Definition of the Recovery Behavior
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Figure 22. IGBT Turn-on
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Figure 23. IGBT Turn-off
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Figure 24. IGBT’s Total Losses Distribution
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Figure 25. IGBT plus FWD Power Losses Distribution
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Figure 26. Steady State Temperature Measurement as Total Loss Comparison
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