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A PV Module—Integrated DC—DC Converter for EV
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Pohang University of Science and Technology (POSTECH)

ABSTRACT

o] =wolA AjbetuA = ZAWEE B EEo]
ZA%% Phase—shifted Full-bridge(PSFB) AH o]t} 7]&
A7 AR Aeist A\ ~"lell= 1t wiElg] el A<t
wiEE]zh dgdgS 98 DC-DC AWEZE EA%T
AL wE R T o] T wiEE Qe Bkd BE
AWEE At 1A wiEE] M-S WE o+ itk o]
ol 7189 PSFB 7IHE Y] 22150 HFd e
2R F7tske] B9 Buck Converterg 7/338F301L
PSFBAMES] &% <2YgEe Synchronous switchE
AHEEHA Ho] 22t 5 AAsigleh E$E PSFB 52 Al
135 AFH7} Free wheelingdl= 7oA EfoF3 Buck
converterg SO EZHN 1AY Wi} ElFd LECIA
Tl AL wiE 2 Ay yEo] 7hsshAl skt

1. INTRODUCTION

HAE AT 2dsiel 3 dAm AR A7 A
(EV)Fa9l st A7 IgHuicy. 1 FAE
ANAsAe] A" Al FRAY SR A A7)
AHgztel PV EE ZAWEE gAstel 1ASH wiEEE
FH3R= PV Assisted HEV system [1]o] ojst <47}
2RI B =M 712 PSFB AHE ] A90AE
F7kstel PV EE  AWES PSFB ZHES] B3d
AHEE AT Aljkd AWES] 235 T ARE-So]
PV & AWEHRZ AFE 4 913 PSFB UWEH 52 Al
free—wheeling 77l PV A9AE A9H &9 FA|
A7V BA B8 Al PV BEI A9A7) Active—
clamping 9Jg2 3o PSFB AWE S FAHSl free—
wheeling A9 3dFE 24 5 ATh[2]

2. PROPOSED CONVERTER

J¥1E AkE PSFB ZIWE F|zo|th. IdeA & F
%ol At FWME= 719 PSFB AWEC A9,
PVEE 9 AAAEZE F7he Fxolth Ak AHE S
12152 full-bridge T*°]11 2x52  Synchronous
rectification 2 & dg ALdS st 05— Q6 & PV
HE d4H @, o2 o]FoAqlrt. Alke AWE= PV
BE, 1A wEA A 5HHor dgrd]
7Feshe oFgE dEdde] shssith £ =gelAe PV
REWoR AYALs= PV-Buck modes} F HAYS
FAlell gkl dEddstE Buck modedl thaliAwk A<
STt
3.1 PV-Buck mode
J¥2E AlME ZWE Y 25w HolFal Qth PV-
Buck modei= PV EERS AHgsto] AHALSEE A

2215 et 324 Hk @ 0] AXA HW 272.(a) 9t

2ol PV EECA FHEJAYHEE Fd AHS dHiEHIE
AF7F Z2A HI Q0] AXNA HA 1d2.(b)sk ol
=9 QAYEl 521 ARV} Q5,0 = F ZE=A Hrk
T2 EE AYE ARt Mot o5 A2 ofdgl 2n
D, = ZA3sto] MPPT(Maximum Power poing Tracking)&
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i10(8) = iz (£0) + T2t ®

10 (D) = igo(t) — ot @
(va - Vo)D7Tsw7 - Vo(l - D7)Tsw7 =0 (3)
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3. OERATIONAL PRINCIPLES
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13 3. Buck mode MRER
3.2 Buck mode
Buck modeollA= 1A wiEE]el PVEECA Al
e

AgdEs APsry. T8 4004 = Aol 1A
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293 AN@AE 71 PSFB AWE|St $ddA Dy 9
el E MW 2352] @, 2 PSFB UHEQ] free—
wheeling F7FlA D, 59 AZILE 3 2913 710 st
AF AZe 12719 RER AR S5 u#sk]
RE1-RE6& T9 3% of FAER At

Mode 1 [ty — ¢4]

o] B Q5,067+ AF7F Bl Hwl Al 14359
AFE 01,0, 5 53 323 #HY 13599 vy, ©]

Ae Ak, 7 ALE Y] ARAE obelg 2k

Vin

. . Vo

i keg(©) = b g (o) + ==t €
v

. . ln_y,

io(1) = 1o(ty) +—t ®)

Mode 2 [t; — t,]
o] REE Q0] AA I @, AAH AZdrt. o] 3k 53t
01,0, 8 &8 AdAEe] FHA Hi ZVS(Zero Voltage
Switching) %7°] FF9th @, °l AR Wi 1245
AYElE —nl, 7t AEAl Ha Ashd el Zobd wizkA
AF7L sty 9 A9Eel: v, -V, 7F A =i
7F QY E] 9] AFa olle} 2t
U akg(Y) = i g (t)) — Tn, t (6)
i10(0) = iy, (6) + 20 ™
Mode 3 [t, — t5]

o] R 1x= QYE

Wy,

A5F7E AT gopw
: %

AZHETE o] b EQF 23 AR Q0.2 Ed B2
drk

Mode 4 [t; — t,]

o] REE @, 0l AAL AFE. 9 <IHEClE —V, 7t

Aga AR 57 2ok

i10(0) = i1 (t5) — ot ®)
Mode 5 [t — t5]
o] RE&= @7} 7AX L A&ELh o] 7 B9l 05,0,
=9 AAE Q] FWAE I ZVS o] FHHh
Mode 6 [ts5 — to]
o] Bt Q3 7 AAI AFHETE ®WYT|Y 1AECdE
Vi 7t 83 A7 ol 2t

Vin

i kg (8) = i g(ts) — 4t (C)]

Likg

4, SIMULATION RESULTS
%5 (a)elA ZF JIYES] A dRaEs 84
(b)ollA Solar intensity®] W3lol] wpE Z AL Aloj 3 7}
MPPT & Z}&o|t}.

5. CONCLUSION

2 =ioAs PV EE ZAWES PSFB AWEHE Sast
AWEE AR o= 71E HAME] s AxpE
FE&EYY AL JRAch ARk 7ABE|S PSIMOE
TFAgste] AlEEeldE AP MPPT &ual5d &4
At AojE e A%l 7]FE PSFBel| Hld] HE 1%
AE /M 28 a6 FAE 5 Qi)

o] E=RE YIS el AT A olste]
ATHAE
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