HEVE E-

gl Eigm) X*IWJIHI(Hﬁlég

2009 = CHet&DIstal of

HEIX| DC-DC #HE| CIX[E HMofofl kst A7

Study on a digital controlled Full-Bridge DC-DC converter for HEV

Dong-Wook Jang®, Joong-Ki Jung”, Hee-Jun Kim™
Department of Electronic, Electrical, Control and Instrumentation Engineering, Hanyang University”, School of Electrical
Engineering and Computer Science, Hanyang University™

Abstract - ¥ =& 37 stolHE Aate] =2 wiEE] Ay
S AsA Al AET § AFE B Aoz Wi AYE
DC-DC ZAWE 3 Zo] #& Aot} X}EXH AAEo] Z7hgte] uf
g AP 29 S$FE FUEtE FAoH, & &% AHWI
2E 3] A5t E-B3lA AWE EZZAE Adsd 4 3
22 g3 wod 2o a8 FHAI Yk GAG i%’%‘
WA B 3771E Aestden dids 9 A9 wiAd
25 AT 47 0}‘/@1 Aol 1Csk MCUE AHE-3k=

o] 8OWF ¥-H8lx DC-DC A¥E 49 =28 A F 4¢3
¥ MCUE AH8 fAE Aols A3 49 3z A &
05% =2 ofdE1 ICE A&3 249 329 ﬂEH T8 BRET =
A& B T Ak

—|~

.M B

AT AT 2ds @, o3 F @Y 5 EAIAIR 4T SAR A
g2 Aol sofuten], A AAHoE oy @74 I FAUY
ojtsteta wiEF AAE fld B A7 E sk Uk fEuEE A
Al 9%19] o] itstEhA wlE T o R ol itEuA wEE FAE 9lF w2
=5 Sk Ak AA oldstgA wEF 5 AT o9 wjE ol
20%% AAStL Qe wE ol dZsy] AF =Ho] AFsit 1
A 71E] LH°371¥} AsAE WAy A akst o] dEdi.
adgte] s 2d U Asa, dudA Asa, A7 A S
o] slen, 7]**—*& A& pFEdE A4S o P 449 8
282 A ZHE A *P*‘lo} gtolHe = Agate] sfdolzt

3% g delnds AEAE £ 5F ode) Bl WA o
g3t ABAE Taiu B4 HUHES 9)ANY W7 RHE §
A B A% AU, G ol g 0 H UG o
WAz o4 A7) ZHE AEANoER AR AEL Foln w77t
2 HEE FAT olg o] ArlduAE FY 3

= ARl BHoE dael AFH 445 5eL
29 g&o] AFae FAA 7A= JFo] W Avt= AS &
Fodom, g&o] 2 AsA A AFHN AYUBIR o] wS-
23 AL & 3 9l o]Hd slolEs ATl TLI LEE
DC-DC ﬂ‘ﬂﬂe A3 tAE AolE AMEE IR S s
A SFSirh
2.2 B
214 =o| EE3IX] DC-DC AHE
c= :E“‘

<18 1> SRSt iIHF YRS=ZE 2§ E-H3I%| DC-DC

HHEQ| 712 SIE

<Oy > FNAFY vAR ARIdzs: A4 =
DC-DC ZAHE Y 71& 32 & YepH <28 2>+ A4

wle] 2 ot}

E
Zk

A

olt [r‘L
e X

Vaa

Vas

Vac

Va4

Vip
Vin f=F

§ 3

R N P, N P, ]

to titats tats te

<38 2> E-H8X| DC-DC HHE2| Y& dEf S5 Td
Phase-Shift %-H.31% DC-DC quH T A ol e 294
AUE S 058 AR F el LejAvh @ g A st
& gel 1t SR T3l LEH} =9 Ak WA TE W
Qolet 2909 AMET WM 2 AUS FEE 29 -
B354 DC-DC zIHE B4 3 *H Age] AoE Azl AAA
s o AWoRE WRe F7b 3R glo] G 29S¢
grks e AL Sl 288 97 wd Itk <3 1>l
(Tt FAANE 2913 BS AANNELE $A5 R 297 A
NAANANRLE B S HH oln) 2914 AS H-2 Afew
A RZE 2970 hestll dnt 2Elal bty TelAE 294 Co
AN LE R, 2904 DO TAANAE L HAE s
293 D7} H-2 HEg AZE 2930w BFFY o e FFS
e W] ok A HeR T,

o M2

4
~
%

X

Aok 22 rmE 294 ofgoll Wi AFEAE HESAT Y
ge A9 7 SobeA R AYE e $3F: 2d 4 3 AHE
of ZEE AR} Aoz AopA 7] we] EE w ¥shE ¥A @
F AT gl gom WF YF 27| EI 449 AdYHe z2E
AR7E 4 HuA ok F& F49 39S wE F olvks A
7k

- 1021 -



2.2 MCUE 0|3% CIXIE Hlof

Phase-Shift Z-H321% 7AWEY AXE ~A93S e ~9X
PWM A& 7te] ®HlZElydo] 7b4 Fo8it, axnt 7]E9 opdza
PWM HEZg [ColAw= = e HEe dAo] ofgg) W 3}

WY AZE 291 o] FHo] FET ‘L}E}H 9 =AM E 4
S ARG Asee AA%uA MCUE ol g3tol 4% f2g 7
A5k =wol Al ALEE MCUE MicroChipAhel dsPIC30F20200] %
SMPSel AL4-57] #BsAE PWM A4 8 ¥E g7 Ay
Phase-Shift E-B312 ZAWEA ALEE = ARUF PWM AEs
ol Y= Complementary PWM Mode7} 9ol A elalgic),

a8l ALTDTRx, DTRx® Deadtime control EIZ]*H 7F AFE A

d=ekel AdAe] A st

2.3 &8 z#o

2 oepe UAd Aold Eg $4e Feler] sl ohgua
PWM ZEE2 1C TIAS] UCC28%E A& A3z
dsPIC30F20205 AH&3t Ags|z <19 3 (a)>% <28 3 (h)>E9]
= 270 Agszs Atae Adan.
o] <E 1>& A7 fzel AA Agelr), ¥
Aoz Agsgon AoivE e g,

AE 3z BT e

(a)uCcC2895 (b)dsPIC30F2020
<A 3> Mzst 4 32

CE 1> 47 32 4 MY

F5 UCC28% dsPIC30F2020 H] 3L
EERA 120™200[V] 1207200[ V] Nominal:170[V]
=8 Ay 14[V] 14[V] 0.2V

Ao &9 AF 57(A] 57(A]
34 &9 800[W] 800[W]
£-187 DC-DC AMEE 29 Helol og 45 A% &4, v
to]o = g &4 T W &4 dle] AAT &S Eol] HH
A 12 & 29400 g 2934 A4S ol Ao] FasH o E
A AF sz LZE 293 S 8o <28 £>5 FHA
A9 Vind} Visdl A0 S2E 2940l oy ol B
A HeAsdch <18 DA Vps Aol 0olghs AS 297 714
ASAE 2ot dHE BAHAATE AL GHE Vs Aol B-&
WA Qe 29140 ol AT,
PR
Vs i
Vis I
Ve SO i Frg  20017] dliv Time: 200 us)/ div
<8 4> 291X Vos, Ves T oHE

<a¥ 5> 25<]’ =L, L 7 719 &8 29 99
o AR HH3 28 A% loo] otk WA

=
4 Afe Awel AR 4% L, Lol S26 A daw

7 ddEe]l 8 AR g 2717t FokA F4o

I, 50[A)/ div Tiwe: 2.0[gs]/ div

I, 50[A) v Ty S.0[A) div

<8 55 27 £ QIHE MFQ &3 MR 0¥
vt o g <IY 6 (a)>E UCC28%BE AME3 A3 3z & 1
Y zoly <29 6 (b)>& dsPIC30F2020& AM&3F A9 3z a8 1
HEZE YAt UCC28%E AH8st A3 32+ Hd &8 80%,
40A F-3lol Al Ho &8 8% Aoz A dsPIC30F2020S AF
43k A9 e P T8 BH%, 40A FslollA Hd &8 905%9 A
o8 It}

EE (%] EE (%]
o 1 20 W 4 ::;{;mia] o 0 20 W 4 ::;{;mia]
(a)uCC2895 (b)dsPIC30F2020

<18 6> ME3= 5=
3.4 B

B =g E-2874 DC-DC AHHE F 7kA] Alo] Waoz
Ad BT AF An oldE 1 PWM ZiE%H UCC289%55 A3
A9 gz EE} dsPIC30F2020& AH&sl AEet d=eeds 143 4
3 QEJ T8l Y =2 AS & F U8 ol B Ao upe
Zﬂ“éﬁ& Hq=ERe) E‘iﬂ% Fol 14 & 294 £4& 7] WEo=
s goz A& MCUY 7}7301 sete Ao dAEy old u}
2 MCU9Y &4 7137 g AR Aoz ddHr)

]

o7

[3 3

Ao
4]

[1] Jeong-Gyu Lim, Soo-Hyun Lim, Se-Kyo Chung, "Digital
Control of Phase-Shifted Full Bridge PWM Converter”, The
7th International Conference on Power Electronics, pp.772-777,
October 22-26, 2007

[2] P. Alou, J. A. Oliver, O. Garcia, R. Prieto, J. A. Cobos,
"Comparison of Current Doubler Rectifier and Center Tapped
Rectifier for Low Voltage Applications”, IEEE, pp.744-750,
2006

[3]lGwan-Bon Koo, Gun-Woo Moon, Myung-Joong Youn,
"Analysis and Design of Phase Shift Full Bridge Converter
With Series—Connected Two Transformers”, IEEE
Transactions on power electronics, Vol. 19, No. 2, pp.411-419,
March, 2004

[4lGwan-Bon Koo, Gun-Woo Moon, Myung-Joong Youn,
"New  Zero—Voltage-Switching Phase-Shift  Full-Bridge
Converter With Low Conduction Losses”, IEEE Transactions
on power electronics, Vol. 52, No. 1, pp.228-235, February,
2005

[6] M58, 284, 45 42, “NddE 914 Heo] A4
ol gk eEme 297 +X3% FB DC-DC #HHe] F&E Ao,
Journal of KIIEE, vol. 14, no. 5, pp.27-35, September, 2000



