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Output diode current

4

Quasi-Resonant Flyback
-variable duty cycle
-variable frequency

-one MOSFET

-unipolar magnetization

A VDS drops to zero A VDS a VDS
l VgustnVo
Slope changes when primary side
Vaus /\ /\ is coupled back to the secondary side
H TZ“" valley
E 1stvalley t t t
Y A A
ID ID ID v
t t t

Body diodes conduct until _|
¢ MOSFET is switched on

LLC Resonant Converter
-fixed duty cycle (50%)
-variable frequency

-two MOSFETs

-bipolar magnetization

l
S

Asymmetric Half Bridge
-variable duty cycle
-fixed frequency

-two MOSFETSs

-bipolar magnetization
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Asymmetric Half Bridge

Gain

1.2 + /
1.0
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0.5 — ——
'% 0.3 1/ \\
o
0.2 / \\
0.1 //
0.0
0% 20% 40% 60% 80% 100%
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100 110 120 130 140
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Current Sense

+ Diagnostics
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b/l MOTION CONTROL

B MovalthiC™
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+ Diagnostic

Nowalithic™

BTN?’E?EB
Retractor motor
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{urrmnt limitation) down to
4.5V
BTNTS30
Rdson=28 mO Lower feature set,
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POWer ssstems esion

W% FER A BE N2

SR AE R R AR

wEES, RERFERGERAT
KNG BEWS, AN —Fh i it R R
RTX—HRR S, MR, &It
RFTHREARNEAGER T, 5%
T HmAHR., AAEAZR A H
WA, AR B IETER A,

TR i A IR 25 0 ) 8 S R
i, DA BR BE /N RS, R A4
B B BN . B/
A AR AT DASE A 2 R Y T S
I AT DA A B AT SR G Al

TV Z BE T, Ty R E
FEL I v ol AL RE A AR R A
Ur. IXLERJEILFEZE WA, BT
TCHHOFTE T AR, [FE R T 4
1% WRCRSET

TR AN AT RCR A H K
. X 100W ZE 200W 1 Bl i FL U,
R MERIA IS, XL
SEAVH IR T IFRARE, WA /N
H R — XA B TS /DR
SHRTE SRR A H bR, TR L
LR, P BRI AR & it
. HTHRSAZBEAMEEITX
MOSFET Jmtl EB 55 M, X AERaE
TR MERS, 1T HL AT DASE A AL
IR A, SHREFHREERASN
FHLIG, PEEBCRES I 7 ob— S HE
TH AR B/ R LB B, (it
R DAE— 251 4 R AR S [ o

T2 MOSFETS fM 48 T B 2wk
B FHAE T K 2 AR E R s
b AR A AR AR B R B R, X R H
B AR PE = 40% DA F 2 AT RERY .,
w, —> 0.5V IF [ HL A9 20A 4k
BIHER 1OW, 1iT—AF “ON” H
FHAY MOSFET, #i4n 14mQ 7£ 100°C
THITIFE( R 5.6W, FRIR, FHEEiM
20T AR R BRI S

BJa, EO LRSI B RR
faifk, FERMEE SRR S
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B 3. XP Power#JECM140 K A T A5 x 23+ & {5 & ARFBALL120W g — L K, H B 2% 4 88%, A 8T

FIIX — N F BT F AN,

R, TR R B E At s, A
A DAt e e U A SR 14 2 E B
PRIPTRE. T R PR AT B
JESE R, 4TI A M 00 1 42 ) A5 5 R
Bo LM,

BHER/NR?

& 3 T XP Power it ECM140
— NRENES, 2HESE
M) R, BRAA 3x5 3 i

T, BUE(E A 120W, SRR AL,
1ABW JUJ 3R I 5 ) 25 v Al it
RAT 12V XU L, HHL AR
88%, 4 AFMLLI R, FRAFEESTIAIE
[ AC/DC JF 5 X L JLCIF (8 28 R oK~
T 90%, X KF(H 250W Xif jii 4 Al B
TEHEARE] 6 < 4 JEh i S AL,
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#E LED N A EPEER S

— T ATH B EHAREELNR

LED #9#7 K At it 5 3 R B oA N F ik A T fiE, {22 —E 3 AR
Feslo SR & R AR AR T RIAIFBIPLER,

TR 1 9 2 80 A 1 — =
iR G AT F R, E
A — AR EAR R BT H,
— AT, — AN E BT R A —F
BT XA T , MHZT,
PUTER G B2 28 L PR Ry — g 3L LED
B, ok T — MRS SRR TR
o ENERA Z Rty & FhgR s
i, RESES, BEBRITARE
RHEFEENLIIMR, NiEFED)
AL, A B AROR < 1 i A7 S ]
AR, B2, milA—ER%
DC-DC #&ifeds T mip 284, AU
B H B — 4~ 37 DC-DC 5 #u g b1k
TH R DA R AR S5 T T
W5 B B LED H B . Y5 1 1
WK, MRAE S RIS MR
I X R . B X R AT

{£%: Len Crane, #HAR™HiA2, Coilcraft

FETA E AR, W Allegro Micro,  F] Y S8 # AL ALFE H ™ i B AR
Austria Microsystems, Durel, Fairch- ##%, T EHiBA&ITSLHFN AR,
ild, Freescale, ¥ JJ/R¥¢, Maxim, £ S b A AR 52 B 1y 37 B AT I A 3%
EEZREFE, NXP, TR, HEiERER,

BEEESEMEIMNEE. KRB ICA b THEASFHRIMERE, X84

e 9 E’ LED Design Center

Tools to speed the design and optimize the performance of your LED driver circuil

m Hawve you already chosen your drlver |[CF Stan hers

Need an inductor for a specific driv o topolopy? Stat here

Want to compare the =ificiency of several industors? Start hera

"\ Riley Engineering B3

AERFERR S

W AE Hk it b A ) DC-DC %% - . s 3o
RSBV, SRR T T S_LPE Laaoking for coupled inductors far 57107 Stat here ﬁﬁﬁﬁ E;'2&gﬁj':iféng|f$¥ﬂf;%ﬁ;'&g§$§$§j§g'[ﬂE{#T MFEREELERE.
R XA R T E—— 3 — 5 .
B 0 S A ST S BURERE R 8 1. Cotorant LD it ¢ . N
BEURE , A SO T S A : Pl QT R S IR AR AR
B AT B TN B 5 T T 7 (o H ) LED IC / Inductor Matching Tool AP300S RN EL 4 (L ANBE £ :
P4 DC-DC s £ K, IEH; _ POWER 4-5-6if 115k #——2 8 A A 0 72 ¥ A AP300 R &
T LR T E;g:‘uggsggrr‘sl rf;:;r ga?g;eLnE;E dd;;ErnE that may be newer, smaller or more efficient - - N | - | | o .
Coilcraft ELFF% t#F T A K3 e — L ﬂﬁﬁ?ﬁi‘iﬁiﬁ?ﬁgéﬁ'ﬁm‘“ SrgRnaa R e
SHP RS, XS TAOTEN : — —
ALED it rh0aR 4, i 1 pR., 2 Select an IC [ oo e B SEREROHTARN, BRRNOFLRSVHEESRLNES.
ﬁ%Iﬁ»Eﬁ%ﬂFﬁﬂﬂ%F’ﬁ%ﬁt—/I\iﬁj’% 3 Referencefapplication xﬂmﬂg\ﬁ%m
E]/J Hj Zi“l:li ° E[ EFB‘IFE'}‘;;EETDHE(
Durel/Rogers
MIRZ IC FFia Seig

LED K5 Hip IC I RMR K, B

B2 LED RFHZ ICA LA BITRIEL,

SARL Ridley Engineering Ei#¥ ~ Chemin de la Foterne Foterme ~ Monpazier 24540~ FR ~+33 (0) 553 27 87 20 ~ %K. +33(0) 567 6957 28
Ridiey Engineering #E# B4 8 ~ 10 The Green ~ Bracknell, Berkshire RG12 TBG ~ UK ~ +44 (0) 1344 482 403 ~ f§H. +44 (0) 1344 204 832
Ridley Engineering 48 ~ 885 Woodstock Rd. Suite 430-382 ~ Roswell, GA 30075 ~ US ~ +1 770 640 9024 - {§ 8. +1 770 640 8714
BF i DRidey@ridieyangineering.com
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iE - R RS

&1 #22eygALED,

Company Part Number Vi lo Color Reference

Avago ASMT-MWO00 3.6 0.35 Cool white | www.avagotech.com
Cree XRCWHT-L1-0000-00601 3.5 0.35 Cool white | www.cree.com

Everlight EHP-AX08B/CT01H-P01 3.5 0.35 Cool white | www.everlight.com
Lite-on LOPL-EO011IWA 3.8 0.35 white www.us.liteon.com
Osram LW-W5SM 3.2 0.35 White WWW.0Sram-0s.com
Philips Lumileds LXK2-PW12-S00 3.42 0.35 White www.philipslumileds.com
Seoul Semiconductor | W10190 35 0.35 Cool white | www.seoulsemicon.com
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DC-DC boost converter
L1, 4.7 uH

Recommended Magnetics for
Austriamicrosystems AS1343

» Thess results do not imply 8n exact match Lo Your fequifements
= Wa recommend that you request a free sample before an order is placed

31 B8 BO0 240 0% O
13 20 200 140 0¥ 0O
12 3WM 10 & Wd 0O

B3 IC/ e E BRI ARAGLEBH AT L,

EIRESL T FPRRY LED it ER
— P& HAH AR E R BN S B 7
Ko Blan, SEEEZRESEEME TIE
24 1) WEBENCH Designer T.H
BiTE—FAE4 WEBENCH LED
Designer, FEM % 0 9 5 £2 fi ) L
TR HEF- A LED 9Rzhes. WS &
NIRRT Gy, R IIRFRIH T —
4~ LED 3K} IC Tijfi, IE&iX4EKE)
IC il 3 T S 9 S F5 o P 3R 19 LED
GBS

Coilcraft LED i+ gE T
LED 3K#h#% IC ({5 8., HAIH -
I FE R D E T 2L P e 24 1
i X T HHS B P AR A H
P& T]L 3K B 1C FHRER Y B4 R
WA Ep B TR, WA 2 R,

PR EEERE R, R THE RN

RATEYRRERMEE, B3ERT
—MHAUZER, B T HIESR S
45, VABGERE B IS — DI B
H TR MR Ty SR A 2R H—
A ENSTTH R SRS R, XL

HHIER SR RS BT P — ik
] LY LR X LS E F R MK
RN PSR T R AT
RSSO AR TR it e =
U E I U

M LED Fi4

VESRI R F Ly, LED S8 5
F AN TAR BRI K2 R0 T
B GAS, BN, 153 1 FRBERLE
HEATYESEIRE 5 M LED HiEF1F
#3,

3R 3K St 325 4K 22 0
RAR A R TR, AR AR
BAEKEESIZE, A FITF AR %l 45
ISR

MIEFE DR B BB B PR NS M T 4R

FH e S m PR ki LED ik,
DA K M 48 3K 2 1) w] ) A R S R Y
LED #(H, THIiA]ReAE 4 e 9Kah
RN BEEAL, RS, MR
- JHEAEE SEPIC, Coilcraft LED %
T oL R % T A R TN A A
TEH ) R

B an, XA T H A PAH KA
SEPIC 4 g8 el & ks, DAIK
3G LED, W3 1R, HH XL
Hot LED /& k3Kl 350mA (1) iF [n] F,
TR ER, ER AR — R T
R AR, B TR s i A s

Step 2 Specify converter parameters

27 Win min. (Volts)
42 Vin max. {Volts)

+
142 Voul (Volls) Vin
H Wi(Volis) -

35 Loul max. (dc Amps)
400 Frequency (kHz)

Simplified SEPIC converier

[#6%]~] Max ripple current

+Vr -

B 4. SEPICH A\ A 3%,
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Step 3 Review inductor requirements

Indhacted 1 Insuctor 2

115 L sy fH] il ] L. (U] 18 Dubyeycis (e
as | Ldia) to | uplia) U Duby cyels im
an brma (4 LES et TLY]

B5 #/evLEBER,

Step 4 Suitable coupled inductors

W Vins AT T RLETT ] s 0E8 A LF Y
W Chck on m (e furmber o v B Cormpits daln Bl
B ‘P recommend Bl you regueal Nes sasion semple fof leaieg

w (e

Lz
AL L u 4F 35 oA B M O oY is CTTI s |
MDD W 6C 0 FE EE 1Y g9X 9D 0 me 0
METRT e SC 0 00 I7 @ R TR AW w0

B6. #r AR A A E,

KB L L LED Fp— AN EASEOR AT AT,

Fsw = 400kHz
Vin=2.7 & 4.2Vdc
Vo = 3.42Vdc

lo =350mA

AT Bk AR AR W] RE T — > BRI
TAE, MEERKFRGTRAEM A, TERmRdfEd,
P R R RS T i s L, T 7 R A 25 TR
ez WA G (A B O s B P 9 i 1 B A i
Fo 28 HR AN BB 2 X — 1o, Br DA% T H Wi AT
SEPIC #HFh&hi#

Coilcraft LED i&%i1TH 001358 SEPIC #45ssi3k
PR A RRES , WA 4 FT7R . SEPIC i A B A 25K
A A . R, HEOR P IR ALV S
P

TG EIR Y SEPIC # A FUBEF LA 73
SITHEL, DA E B I (A2 B, ARAE TAES
P LL Al L2 2 A AT AR R, Coileraft T HATH 4
L1ANL2 Bk, RHEE, WK S5 Pk,

SR 1 0] I R X — BRI AR HE TR AR (I
FioR 6), TR PR AMRIE R ZHCE B LS8, 1%k
PRI fpcdd o 1) LR

IR 55 25 Fh g F0 o R ) — 28 T B B2 A T
Wiy, ETEFF R SRR R EE, AT AR AET TG R
AT AT H . A2 Z /9 LED BRBH Y ] 90, X4k
& AR BOR B Z 1) LED, 1C TSI oL Y i 52

RiNals
1/\ E/J ° www.COILCRAFT.com

www.powersystemsdesignchina.com

Tl FomR g R T

o SLlKEIMAEME R

o HREEAABEECEURAGHEBR R (Big MKP)
o ATHEEHMBARENIEESKIE (PFC) =&

o MB000ZRE TRV IR A (EMC) FAEIZK IR 23
o SHVTH SR

o RIEMRIHAE

o TRAIPHERERE (PTC) AEHHME

o RIRFEKE AL

e HHNERAL AFREK (SAW) iRl 2=

o AT ERIPHIESERR
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HB-LED R F3E

B RET @

AT LED 89B 0 k5 RORK LR RNNNRAATTHRFE, R H04R,

BT 690 & RE
(=8

TR P RET AL LED BB
AUKT B 7t £ Bt e B Y IR 45,
Everlight Electronics #% A T #81d H.4E
IR & T ORIIE LED Rotds, BRl
REBUCAAT I B KT % LED fik)y.

RKPBE

Troy Wu, WFEIRENE,

P2 B 7RI ZHLED %ot s,
Everlight i1 % T 52 %1y LED B
BT R, ERM T LED B,
Wi, stFor, REH, LED IK
st MAESEE Ty, WA &

Power
Consumption

o o ©C: 300Im GG 380m o
~ WW; 250Im S ww: 200im S w330
Q_ CC: 200im Q CC: 250im ‘ ! CC: 300im
VN 180im WW: 210im WW: 2504
& @ e | @ v
CC: 80im CC: TS0Im CC:410bm  CC:100im | GC:180Im  ©C: 180im
WW: 70Im WW: 60Im WW: 90im  WW: 85im | WW: 130im  WW: 110im
CC: 40im CC: 55im CC: Tolm

B 1. Everlight k77 & LED #3695t %k,

CC: Cool white, 6500K
WW: Warm white, 3000K

LED Light Engine Solution

Benefits:

LED PKG salection,
Iy W, Aned codor binning
» Cost effective

« Time saving

5 &

LED Light

Circuil design s driver

« Dne-Stop Shopping

+ Easy supplying control

Bodula mechanical
design, optical design,
tharmal managamant

F
"l.‘-“"

Enpine
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B 2. Everlight LED8 o 3] % fif sk 7 £t 4,

B e 3 R A Y IR R

Everlight Electronics

P TRl A A

KINZE LED

Ky LED %ot 4 2 LED M
BT BB — MO TefE, B HDERL
JEULE LED AT B4 R Y ¢ 5 [
£, HAl, %aE R AR 1W TAE
4 90Im/W K Ih# LED, FHiT7E 2009
AR R A W TAER) 100Im/W
LED,

B 3 B L B 2 KT 3 LED &
B — D RBEEIR, X LED BBEIAT
B E AR RIS, B 1RA
Everlight &4~ LED #}3 K32 LED
8 Y 7 e B R, B, AE
6500K &4, HHij0.5W LED #J4&
B 40lm, Fi4t 2009 4F W] 52 FY 55Im,
2010 A 5LF 70lm, FE 6500K 44 F,
Hail, 3F15W LED 43514 90, 200
11 300Im fy T4k, 2009 £E i1t A]
$2 fit 110, 250 #1 360Im, Tfij £F 2010
4>k 150, 300, 400Im,

LED BBRA{E LR

R TR (Y LED BB
RIS AT, Everlight £2 1 4241k
T LED FREAT SR Tr 5, BEMRT
LED 8. #lsit. eeit, #
EH, LED IKBhgni it A mEe )],
XEIRE LED FRHA% AT A LED %
SEREARLEL ) — i KA, DAY &I
BRI A Bl As . &l 2 firm A Everlight
LED HE A5 2 Moy 2 riiitd .
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B 4. % 7 A R T ¥4 4% Phoenix Dolphin £ &, B F & & 6958 8047 LIk & 3%,

LED H8RAS| 85 215

& B AN E-Skyline M1750 &5 %k

A TETENSINY HRORRME TR,

LED MHAG AR B 2T 2 H K, W
T AE RS, BT Ever-
light B HEBH 5| %:48& . SL-Dolphin

Dolphin B&XT
& 3 fir 7~k SL-Dolphin #18 fg
A, B

-

_‘,.-f""-__d_,_,.,-ﬂ'
e

g

B f 60W,
= | 90w, 120W
E WS

— JE # ik 8m,

LED # 3t 1y
A Lo >
35,000 /N I},
AR AL 3 4R fR
&1, Dolphin

A 5. E-Skyline MI750,

www.powersystemsdesignchina.com

BT E R T

8 — R RS

IP65 [ 7K FiB 2, SL-Dolphin #1474y
IS EE BN E. 1Eh—FER
T 0] LAk 5E # 1) SL-Dolphin 4T
A, &P A LAIE#E Dolphin 231950
J&, Frh Phoenix (& 4), HTH&
B i AT B A2 i3t . Phoenix if
DR A — BT &8 A e i &
IP65 [ 7K A1 B 2B A e, Ly >
35,000 /)5,

E-Skyline MI750

Bl 5 fr 7~ h 2k M B OBR AT A
E-Skyline MI750 iy Fr, X 2—1
i, EAERMEATR, EHTENE
MBS AN . A 3 PR
HIEHR AT A 157 | 60° F1120°
T /ERT, E-skyline MI750 {3 £ K
6W, R UT A PVE RIS T RE (o R 1h 2 0
I (FES0CLATR), M HEREN#% %
T4 B T 52 AL FH — A 60W/24VDC
R 5 % 10 4~ E-Skyline T B i 8247
B, XPp RN AR 2 ) 7E IR B
) R85 TR M S B, R T R I PR R AR
A, 0 A RV AR 4 T Ok %
E-Skylines, 4N[& 6 frs,

Tined Arghe:as”

Tied Angla:38

B 6. E-Skyline MI750 52 % 44 ,

Wit TR R IDUBE e SR
TR, BBIRGAT BRSSP AR
EMMK., BHERELEZEEM, A
E5ATF R R AL BT N R R
] DASRAE B TR B Y o
B, JEER XA FFEX AT
TR i o

http://www.everlight.com/index.

php?ChangelLang=zh_tw
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B 2R A 2

h & I8 3 & iR feLED K
B) & BB AR AT At A R & 3 89— ANk Sk R g 3 R L AL 69 IR B) Wi A LED 428,

AL Z| AL B AR, REN AR KRB HA ARG LED RA S ERK, AZXLNRAF,
FRMALED B3 ek, AMEFER Z AR, AREAFEXSHFUARE MR 5 LED 5 %
Eh, EXRANRAY, XL LED TR ARG BRI, BKFES LED 72K,
Rt F LED #4 %, 73 TRAINE LML,

{E#&: Osama Mannan, ¥ARMiHTITIEIH, Future Lighting Solutions

Z % LED il i R AT Al 45 Fh 2

L) 1 4R 36 R R SRR T3 R AL
LED, % 1 145 7 Ree4ischy LED
T T B R B El HLA

X ELFATRF AT A AR S 09 5 45
PIA LED IR . A TREATI,
FJF LUXEON Rebel £1 LUXEON K2
with TFFC HATBARFITER LED A
Xt e P ] LED 04T . SR
[ AR S B IE ] T 3% 1 i e LED
i RIHY LED,

FEH) 1 KF 5 TR AR LED %
FRUERY T et 9 LED, %61 2
FEEh T i LED oMU T 20K m
ROt Y A Y LED,

EHIAR

W LED By =R R 2 H
Jeka . DI A Ay, X SE T BAR
RAERH 2R AR b 2 2 9Kl HLR

4 1. LED ®wii#h ¥4k,

LED iE[m LT, 4. B @ser
2P BE R SR LED 0 H 2, 1]
7£ www.futurelightingsolutions.com/ult
W] FH % T B (Usable Light Tool,
ULT) A B A TAR S TR Pk
FERY LED RYSCELMERERICR . TETAIEL
B, AR E ESA LED 25K
s AR, Bl 100 j3H] LUXEON
Rebel F1 200 3B LUXEON K2 with
TFFC,

=fH1: FHLVELED MEX
BEH

LAY, FEEHREB
72 A R IR O R IR, 1t
b, 0 S X RO S AT DA AR
LED MysEEl, X5 KR B IR A 0
ARG R I

ULT 5 R B B i e LUXE-
ON Rebel #1 LUXEON K2 with TFFC DA

BRI~ R

LEDHIISE (FRAMERIR S Bi7)

= R Mk
(FRFR{EFIERS BiR)

Philips Lumileds | LUXEON Rebel (0.35A, 1A)

LUXEON K2 with TFFC (1A, 1.5A)

Osram Golden Dragon (0.35A, 0.5A) Golden Dragon Plus (0.35A, 1A)
Cree XPC (0.35A, 0.5A) XRE (0.35A, 0.7A)
Nichia x083 (0.3A, 0.35A) x183 (0.7A, 0.8A)
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SEPXANH AR, =/~ LED ¥J3EH 30C
FIFRRIRLEE, BERIIFABH R 5°C /W,
LED o] fJ6ryit e R 1 FR.

& 1451 LUXEON K2 with TFFC
LED j=4: 627 JiBHR Gl sy, 1M
LUXEON Rebel LED 7= 4= 551 i BHE
TEXFRE LT LUXEON K2 with TFFC
32 BEfS DAL LUXEON Rebel B
A HLEIK S, AT RE % A Ik LED
Bk H 2GR .

A, 4 LED mIBARIIREK -,
AT L 2 5 AR 5 °C /W BB S
THER B = IR Bl L P AR I TR, 30
LED %(n] AR 11i% 46 LED PA=j HHAR 2
I FLIRER SN, T TG B N HES Bl
B, 24 LED %A1k (38 % 7E 6 4
LED PAR) B, 11 H A 6 i s Bk,
#AY# A LUXEON K2 with TFFC,

LED MERER 5 — D REH K2
Ffn., B2 HME#1 (B50, L70)
VLA T %6 1 LED Havit 5, B2
FrE . 451 Ead TAEmE Ty
FE AR, T AR, LED W]
EHTHE (LRT) CHRAEREK 2 W
Mgk, MM TR RS R KRR,
LUXEON Rebel I LUXEON K2 with
TFFC 1Y 5K 3l F Jii {8 43 7] 24 1000mA
F1 1400mA, i Z5iE A 98 C Al 120°C,
Wi~ LED ¥7= 4 T 60,000 %/NET Y
T 7w,
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et Tempeature
tral Sk Theral Resstae
MR At T3

BT Al i [LTRee
Treed ¥ of heTra Curens
Tirpisl s & Soerins Cumerd
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Invitation SSTEC i L H— %2 | Conference Program at a Glance

Tuesday, 2 June 2009 / 20094£6 H2H, EH—

09:00 — 09:30 Get Together — Breakfast Bar open / &4, FEEFN
Welcome Message 09:30 - 09:40 Opening / FF&EI

09:40 Session 1/ &1 Session 2/ $&ig 2

. . o High Frequency, Power Electronics Renewable Energy
On behalf of Shangha| Centre fqr SC|ent.|f|c Converters and Inverters B A A ASE
and Technological Exchange with Foreign S AThRBE HEF o RE ST R
Countries, I'd like to extend a warm ] ] =
welcome to the exhibitors, visitors, lecturers 11:40 - 12:40 Lunch / F4
and audiences from home and abroad to 12:40 Session 1 /ﬁj\;z?iiﬂ Session 2/%%% 2
the Eighth PCIM China Conference and continued / 485 continued / 4k%%
Exhibition. 13:50 - 14:30 Keynote Presentation / ERIAS
Wind Power Technology and Modern Power Systems
It is a major international event in the subject RANKBEASHARBDRE
of Power Electronics and its application in Prof. Zhe Chen, Aalborg University, Denmark
Intelligent Motion and Power Quality, which 14:45 - 16:15 Poster Presentation / ;§3Ri&E R
has attracted many experts, professionals and Components / TTEe
clients in this field to attend. The PCIM has Exhibition Hall West 2nd floor / PHE{E — 1%
become a technical platform for professionals
engage_d in power electronics to acquire Wednesday, 3 June 2009 / 200946 83H, EH=
market information, demonstrate .ar_wd promo‘;e 09:15 - 10:10 Get Together — Breakfast Bar open /| &4, EIDFF
new technology. | believe participants will ) - A - A
achieve their anticipating goals in technology 10:10 gesswnl\/lgé:gr%di/vd Ban f/leis'ogf”ﬁ::? 4 c |
: : ower and Wide Ban otor Drive and Motion Contro
eﬁ_ohalngfe and business cooperation through Cap Devices - e A DR ) 5 12 8
this platform. RS BRI L SEDHE
| , | RS T R
On this occasion, I'd like to express my 12:10 — 13:00 Lunch / -2
S|ncgre apprega‘uon to those ‘who have 1300 Session 3 [ atp 3 Session 4 /| 2tp 4
contributed their support to the Eighth PCIM : P : Py
L . continued / 4¥4E continued / 4K4%

CHINA Conference and Exhibition. Especially, : ————

14:10 — 14:50 Keynote Presentation / ERIAS

| want to thank our German partner-organizer
of PCIM CHINA for their friendly and effective
co-operation.

Recent Trend and Future Outlook of IGBT for Hybrid Electric Vehicle
BT REh NBEAERIGBTIIR., BERRE

Dr. Fujihira, Fuji Electric Devices, Japan

| am looking forward to seeing you in 15:00 — 16:30 Poster Presentation / ;BiRi&ER

Shanghai and wish all the participants a Systems / A% p
fruitful and pleasant visit to the PCIM CHINA Exhibition Hall West 2nd floor / FI/R1E— 1
Conference and Exhibition.

Thursday, 4 June 2009 / 20095E6 H4H, EHiM
09:15 - 10:10 Get Together — Breakfast Bar open / &5, FEEFN

10:10 Session 5/ 34355 Session 6 / &35 6
High Power Semiconductor and Modules Automotive Applications +
SR EFHREER Passive Components
AENE + TBETH
12:10 - 13:00 Lunch / &
. 13:00 Session 5 / 9<% 5 Session 6 / %=1 6
(Y:aEnOg Zheqing continued / k4% continued / 4k4%
1n A : e
SSTEC 14:10 — 14:50 Keynote Presentation / EFIAS

High Power Density EV Drive System Research
SIMEBEEVIRE R ZHH R
Prof. Wen Xuhui, Institute of Electrical Engineering, China

As by March 2009 / subject to change without notice
W2009F =R/ NABET RN




SWINEE

Tuesday, 2 June 2009 / 200956 A2H, EH#i—

09:00 - 09:30

09:30 - 09:40
09:40

10:10

10:40

11:10

11:40 - 12:40
12:40

13:10

13:50 - 14:30

Session 1/ 94151
High Frequency, Power Electronics Converters and Inverters
BAWERNBFERRS TR

Chair: Prof. Ruan Xinbo, Huazhong University of Science, China

Get Together - Breakfast Bar open / &6, BE&IEFA

Opening / &R

State of the Art in Power Converter Systems for Industrial
Induction Heating Application

Rz AT Tl B R iR S I TH R TR R 4t

Enrique Dede, University of Valencia, Spain

Nominated for the Best Paper Award / &R 116X 125

A Z-Source Inverter for PV Grid-Connected Generating System

— M A TPVHEMERRGRIZIRE TR

Xing Zhang, Hefei University of Technology, China

Xiankui Ma, Mitsubishi Electric & Electronics (Shanghai) Co., Ltd., China

DC-DC Converter Integration: Fact, Fiction and Realization of single package
solutions verses discrete.
WEDC-DCE B ER : ERARE MU THARNIARELRR

Guy Moxey, Fairchild Semiconductor, China

Research on Constant Voltage Reset (CVR) Two Transistor Forward Converter
WEIEHEHBHNIEES (CVR)#HZR

Yi Zhang, Delta Electronics (Shanghai) Co. Ltd, China

Nominated for the Young Engineer Award / 12 T FEJf 24875

Lunch for all participants / S ARFE

Analysis and Design of High-Efficiency Half-Bridge LCC Resonant
Inverters for High-Power Electronic Ballast Applications
MATFENXREFHEHRRNSHFMLCCIERTRBFHI I 5T

Wang Yifeng, Harbin Institute of Technology, China

Nominated for the Young Engineer Award / FFE2 T I £ 425

Small Signal Modeling of Two-Channel Interleaved Boost Converter
with integrated Coupling Inductors used PCM Control

KA SR R AN PCMIZ IR 32 S5 FFBX Boost T #fag /NS S AR

Hu (Sober) Yanshen, Texas Instruments, China

Nominated for the Young Engineer Award / FFE2 T I £ 425

KEYNOTE Presentation / E£&i&H#

Wind Power Technology and Modern Power Systems
RAZEERGMRBHNRS

Prof. Zhe Chen, Aalborg University, Denmark

This presentation will give an overview of the statues of wind power technology,
describe modern wind power technologies, especially, generators, power electronics
and power system integration, discusses the issues of large scale penetration of
wind power into power systems. Some recent developments are also to be presented.
BHABERTR DK BEANIRATHRR, EAMKRRNLEBHEAR, LHRLEV. B
BFMEBRFNEN, FITLRBRNAXBE ZHNNAZENRSEFR. BREFRT—LE
BRI & AR

09:00 - 09:30
09:30 - 09:40
09:40

10:10

10:40

11:10

11:40 - 12:40
12:40

13:10

13:50 - 14:30

Conference Program PCIM China 2009

Session 2/ &g 2
Renewable Energy / ATB4 LR
Chair: Dr. Dapeng Zheng, Emerson Network Power, China

Get Together — Breakfast Bar open / (54, B&EIEBFiL
Opening / &R

State of the Art Power Electronic Capacitors for modern IGBT
Converter DC Link Applications

SN BFRASRANRIGBT RS E RN T AR A

Jens Luthin, EPCOS AG, Germany

PrimePACK™ Reliability Consideration in Double-Fed Wind Power
System

PrimePACK™ ZENURR N1 X B # 4t PRI AT & IHE R

Yizheng Zhou, Infineon Technologies China Co.Ltd., China

New IGBT Power Module for DFIG Application
#RNGBTIN Z AR ZE XUIR B L Fa 4 (DFIG) H AR A
Norbert Pluschke, SEMIKRON (Hong Kong) Co., Ltd., Hongkong

Dumping Resistor Schemes for CSC based PMSG Wind Energy System
ETCSCHIkHEL A B (PMSG) K14 B R SAYM AR % 1T

Bin Wu, Yonggiang Lang, Ryerson University, Canada

Navid Zargari, Rockwell Automation Canada, Canada

Lunch for all participants / S ARFE
High Efficient Solar Inverter Topologies with Power Modules

R AT EERI S B PREEE TR
Roger Chen, Vincotech, China

Design of Solar Home System for Rural Areas
KA XA KPEEER RRFIEIT

Soe Naing, Mandalay Technological University, Myanmar

KEYNOTE Presentation / E&li&ij

Wind Power Technology and Modern Power Systems
RAXBERSHMKBANRSE

Prof. Zhe Chen, Aalborg University, Denmark

This presentation will give an overview of the statues of wind power technology,
describe modern wind power technologies, especially, generators, power
electronics and power system integration, discusses the issues of large scale
penetration of wind power into power systems. Some recent developments are
also to be presented.

BHABERT R DL BREANIRATHRR, BRI NRBEA, LHEXSBH. B85
BFHMABRGENEN, FITRERNEABE ZHNAEIENREP. BREFRIT—L
B EMR.

Summary of each Paper is available at: www.pcimchina.com
B ET EMER: www.pcimchina.com




B/ XESS

14:45 - 16:15

PP - 01

PP - 02

PP - 03

PP - 05

PP - 06

PP - 08

Poster/Dialogue Session / i / 3 HEH S
Components/ JTEE &

Chair: Prof. Dehong Xu, Zhejiang University, China
Exhibition Hall West 2nd floor / TR {E —#

Pressure Contacts for Flexible, Reliable Interconnections in Power Modules
NEERDRIEZEZERBAERN IR

Florian Lang, Uwe Scheuermann,

SEMIKRON Elektronik GmbH & Co KG, Germany

Mechanical Strength and Hermiticity of Moisture Protection units of
Thinfilm and Electrolytic Capacitors
BERESEHRBERHHRENNMEESCKERR

Algimantas Bubulis, Kaunas University, Lithuania, Andrii Goroshko,
Vilen Royzman, Khmelnitsky National University, Ukraine

A new method of current density distribution for switching SRM
—MFHANATHAXUEERNANBEREES B A E
Mohamed Gabsi, Guangjin Li, SATIE Laboratoire, France

High Frequency IGBT Module for ZVZCS Inverter Welder
ZVZCSH Z 1R ML A = SIGBTHE R

Song Gaosheng, Mitsubishi Electric & Electronics (Shanghai) Co.,Ltd., China
Li Aiwen, Shangdong SDU Aotai Electric Co.,Ltd, China

Compact High-Performance Current Transducer
REASMHERRERE
Dominik Schlafli, LEM, Switzerland

Throttling Process for Energy Saving
THREASZTHTRIE
Prachi Mohite, PE.S College Of Engineering, India

PP - 09

PP - 10

PP - 11

PP - 12

Poster / Dialogue Session

Design and Construction of Microcontroller based Hybrid Power
Plant System
ETREABZZHMIZESSFIZ T SEE

Kyaw Toe Thein, Mandalay Technological University, Myanmar

Advanced Control and Data Acquisition using Fiber-Optics in Wind
Turbine Power Generation System
RAORBEZBRGZFERAALRENSRIZFHMBIBEBRE

Alek Indra, Avago Technologies, Singapore

High-Power IGBT Modules with high reliable performance
= 1 BE B K TH EIGBTHESR

Takuya Yamamoto, Fuji Electric Device Technology Co.,Ltd, Japan

Analysis of Output Characteristics of the Hybrid Linear Force Motor
BAEXEL N BNH HSFEN S0

Li Wang, Nanjing University of Aeronautics & Astronautics, China

FRIFMRHRTCE RERIRBRAZEB
AR R A

Young Engineer Award
sponsored by Infineon

Best Paper Award
sponsored by Mitsubishi

infineon S

MITSUBISHI ELECTRIC

Kk

Summary of each Paper is available at: www.pcimchina.com
HOWHFEHET EMEH: www.pcimchina.com
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Wednesday, 3 June 2009 /2009sE6H3H, EH=

09:15 - 10:10

10:10

10:40

11:10

11:40

12:10 - 13:00

13:00

13:30

14:10 - 14:50

Session 3/ 9415 3
Power MOSFET and Wide Band Gap Devices
WERBRFEEENDFE I N RGTE S EHHEEFEE

Chair: Prof. Enrique Dede, University of Valencia, Spain

Get Together - Breakfast Bar open / & - BEEIEF
Impact of repetitive avalanche mode on Power MOSFETs performances

REME BE#ERIITHZEMOSFETsERER RN

Béatrice Bernoux, René Escoffier, Freescale Semiconductor SAS, France

The new Benchmark for 60V Automotive Power MOSFETs
60VSELI EMOSFETHI IR AN E

Marco Plrschel, Infineon Technologies AG, Germany

Matching High and Low side MOSFETs to Minimize Losses in
Synchronous Buck DC-DC Converters

[ElZ7BUCK DC-DCZ #:8% Fp ARl /MR FEHT B (R i MOSFETHI L i
Jon Gladish, Fairchild Semiconductor, United States

GaN Technology - A New Era in Power Conversion
GaN#HAR - IR TIRAFEHC

Wei Wu, International Rectifier, China

Lunch for all participants / 52 ARFE

A Low Loss, Low Noise and Robust 500 to 900V Class Power MOSFET
with Multiple RESURF Guard-ring Edge Structure

T % FIRESURFA IR i 2 M (R IR FE (R R A = FT £ 1469500 900V R 51
INZEMOSFET

Yasushi Niimura, Naoto Fujishima, Takashi Kobayashi, Ukihito Hara,
Tadanori Yamada, Fuji Electric Device Technology Co.,Ltd., Japan

Eoff characterization of SiC Diodes for use in Resonant Converters
B FiEiRT 2P RISIC iR E R Eoff4F 14

Jose Jordan, University of Valencia, Spain

KEYNOTE Presentation / T 2ii&Ei#

Recent Trend and Future Outlook of IGBT for Hybrid Electric Vehicle
HTRESNEIEEMIGBTIVR, EHERREE

Dr. Tatsuhiko Fujihira, Akira Nishiura, Yoshikazu Takahashi, Yasukazu Seki
Fuji Electric Device Technology, Japan

As a key device of HEV inverters, IGBT has been improving its performance. Present
paper describes the recent development, the latest achievement, and a future outlook
of IGBT technologies for HEV. The topics addressed are loss, noise, thermal manage-
ment, protection, and reliability of IGBT modules for HEV.

ERHEV CRESNEE) HEEMFEERN, IGBTHMR—ETLRAS . A
FEERIGBTHARK B FHEVRLFER, SHHBERARKREE. FTEXTHERZHEV
KEFIGBTHHAE. BA. MEE. ®RIPMITEM.

09:15 - 10:10
10:10

10:40

11:10

11:40

12:10 - 13:00

13:00

14:10 - 14:50

Conference Program PCIM China 2009

Session 4/ L% 4

Motor Drive and Motion Control

FHIR B 515 Bhiz

Chair: Prof. Dianguo Xu, Harbin Institute of Technology, China

GetTogether - Breakfast Bar open / &4 - BEIEFH

A Survey onTopologies of Multilevel Converters and Study
of Two Novel Topologies
SR THRFBRIEFRR A HEAINIFR

Chenchen Wang, Yondong Li, Tsinghua University, China
Nominated for the Best Paper Award / &R1E1E X £ 125

Blocked Phase Current Patching Rectifier for AC-DC Converter and
Motor Driver with Energy Feedback

AC-DCE# =2 HBIRIMEB B ETFEE IR B IESD

YuFu Wang, Powshen Ltd., China

Nominated for the Best Paper Award / R 1£16 X K125

Variable Magnetic Flux Motor Suitable for Vehicle Application
EAFRE TSR AT T RE BBl
Guangbin Zhou, Hitachi Ltd., Japan

A Novel Intelligent Power Module Increases Efficiency Design and
System Flexibility in Inverterized Drives Application

— MR ERRETIHEN N A PINEHRAENRE R EERRA
Hui Wu, Infineon Co., Ltd, China

Winthir Brunnbauer, Infineon Technologies AG, Germany

Lunch for all participants / 54 A RF &

PMSM Compressor Control System Based on SMO
B ESMO_EKPSMSEZEHL 1= 4l & 5
Jinbo Yang, Harbin Institute of Technology, China

KEYNOTE Presentation / & 5 & i#

Recent Trend and Future Outlook of IGBT for Hybrid Electric Vehicle
BEMNBHREFEEANIGBTIHR, BBRRREE

Dr. Tatsuhiko Fujihira, Akira Nishiura, Yoshikazu Takahashi, Yasukazu Seki
Fuji Electric Device Technology, Japan

As a key device of HEV inverters, IGBT has been improving its performance. Present
paper describes the recent development, the latest achievement, and a future outlook
of IGBT technologies for HEV. The topics addressed are loss, noise, thermal manage-

ment, protection, and reliability of IGBT modules for HEV.
fERHEV CRESINEE) U ERNEERM, IGBTEEBNMRE—EFTLRHATH. KX

KX EERIGBTHRAN BTHEVRIERTIEN, RFHREEAKRREE. TRTNERZHEV

HEBETIGBTHRFE. BE. ABEE. RIPHM TR

Summary of each Paper is available at: www.pcimchina.com
B ET EMEE: www.pcimchina.com
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15:00 - 16:30

PP - 13

PP - 14

PP - 15

PP - 16

PP - 17

PP - 18

Poster/Dialogue Session / iR/ 3iEH S

Systems / &%t

Chair: Prof. Yongdong Li, Tshinghua University, China
Exhibition Hall West 2nd floor / FARB{E —#

Three-phase Motor Driver with Bidirectional BPCP Rectifier
X [7] BPCPE it 23 K = 1R FR AL 3K 3h
Yu-fu Wang, Powshen Co. Ltd., China

Design of a Resonant Converter for Very Low-Frequency High-Voltage
Test Systems

BN ENX R G P IERET RIFOIZI

Zhiyu Cao, Paderborn University, Germany

Nominated for the Young Engineer Award / 3 T I IF 25

Design and Development of Induction Heating Power System using
Resonant Converter
KABRTHENBNNABRERFZRITEFL

Soe Thiri Thandar, West Yangon Technological University, Myanmar

A New Control Method for Systems with Semiconductor Switches
FSUAXRGH - RES T *

Sergey Skovpen, State Marine Technical University Sevmashvtuz,
Albert Iskhakov, Open Society Concern Morinformsistema-Agat,
Russian Federation

A low cost accurate Power Supply for Microcontrollers to improve
System Tolerance and Temperature Drift for Applications based on
Analog Measurement
—HETELMNKH AT ERGELZES RENRBABERIZH R B AR
Nitin Agarwal, Nikhil Gupta, STMicroelectronics Pvt. Ltd., India

High Efficient Drive Technologies for Advanced Air-Conditioner
Inverter System
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Takahisa Endo, Toshiba Carrier Corporation, Japan
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Extended State Sliding Mode Observer of PMSM with Chattering
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Jianyong Su, Harbin Institute of Technology, China

Research on Reducing the Commutation Torque Ripple in BLDC
Based on DSP
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Zhaoli Zhang, Zhejiang University, China

The Single-phase Grid-Connected Photovoltaic System

BHEARFEMES
Xiaoxi Wang, Harbin Institute of Technology, China

Zero Ripple current AC/DC Converter to Minimize Input Filter
AR /NN IR R 28 9 F 4L BRI AC/DCEE #125

Lin (Frank) Chen, STMicroelectronics, China

Nominated for the Young Engineer Award / FF 32 T I £ 425
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High Power Semiconductors and Modules
SNEXSESER

Chair: Norbert Pluschke, Semikron, Hong Kong

GetTogether - Breakfast Bar open / 4 - EBIEF

Series IGBT Control in VSC-HVDC Converter
VSC-HVDCZ # 28 H Y 5 BXIGBT4Z &I
Chun Liu, Hefei University of Technology, China

3.3kV IGBT Modules with Optimized Trench-Field Stop L3 and E3 Chip
Technology in Industrial Drive Application

B AL Trench-Field Stop L35 E3:ts  # R #93.3kV IGBTHE R 7 Tl 3X 3h
H i N A

Zhenbo Zhao, Infineon Technologies China Co.,LTD, China

Investigations on ageing of IGBT Transistors under Repetitive

REFEREUTIGBTRAENZLHR

Mounira Berkani, Stéphane Lefebvre, SATIE Laboratoire,

France Zoubir Khatir, Institut National de Recherche sur les Transports et
Leur Securite, France, Serge Bontemps, Microsemi PMP Europe, France

Integration of a 1200V-SOI Driver into a medium Power IGBT
Module Package
1200V-SOI3K 537 5 &5 T RIGBTHR A SR AU E 3¢

Thomas Grasshoff, SEMIKRON International GmbH, Germany
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New Transfer-Molded IPMs for Partial Switching PFC

Bz B F8B 43 FF R T 22 [ 40 IE R B A # BV AR A 4 3R 1IPM
Tomofumi Tanaka, Toshiya Nakano, Hisashi Kawafuiji,

Teruaki Nagahara, Ming Shang, Mitsubishi Electric Corp., Japan

Gate-to-Cathode Capacitor Impact on Triac immunity and reliability
IR-BARER A W@ REE (TRIAC) Hiik E S R IER 2

Laurent Gonthier, STMicroelectronics, France
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High Power Density EV Drive System Research
BNERZEEVIRHIRGHHAR

Wen Xuhui, Liu Jun, Hu Wei

Institute of Electrical Engineering, Chinese Academy of Sciences, China

In this presentation, electric vehicle R & D activities, especially EV drive, in China since
1996 are summarized. The development of a high power density inverter for EV drive is
presented. Research focuses on the inverter performance and capacitor behavior analysis
during EV operation, as well as capacitor bank design. The experiments show that the
inverter with 220ufF film capacitor can drive 80kW PM motor with power density of
13.3kW/I and maximum system efficiency of 92%.
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Automotive Applications + Passive Components
RENA + TiRTH

Chair: Prof. Zhihong Wu, Tongji University, China

GetTogether — Breakfast Bar open / 4 - BEIE X

State of the Art in High Power IGBT Module Technology for
Automotive Applications
TR B I RIGBTERE AR F TS PRI R A

Thomas Grasshoff, Semikron International, Germany

Stress analysis and lifetime estimation on Power MOSFETs for
Automotive ABS Systems

BT REMEEZES(ABS) LHITI EMOSFETE 14341 5 43 B 75 v Rl
Romeo Letor, STMicroelectronics, ltaly

Automotive System Design for Zero Failures with Smart Power Solid
State Devices

HEEESHES M EHAERGIRT

Romeo Letor, STMicroelectronics, Italy

Simplifying Diverse Automotive LED Lighting Applications with One
Circuit Design

—FpiE L R IR ZF LEDFE R KT B2 A R A Y FR BRI

Honsun Tan, National Semiconductor, Hongkong
Lunch for all participants / 5 ARFE

High Frequency and High Power Density Magnetic Devices and
Future Trends
SRR EME TRt RELRES

Junwei Lu, Griffith University, Australia
KEYNOTE Presentation / £ &i&i#

High Power Density EV Drive System Research

BUWEZE EV IR RGN

Wen Xuhui , Liu Jun, Hu Wei

Institute of Electrical Engineering, Chinese Academy of Sciences, China

In this presentation, electric vehicle R & D activities, especially EV drive, in China since
1996 are summarized. The development of a high power density inverter for EV drive is
presented. Research focuses on the inverter performance and capacitor behavior analysis
during EV operation, as well as capacitor bank design. The experiments show that the
inverter with 220ufF film capacitor can drive 80kW PM motor with power density of
13.3kW/I and maximum system efficiency of 92%.
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