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Characteristic Estimation of Single-Stage High Frequency Resonant Inverter Link Type
DC-DC Converter

Jae-Sun Won'. Hae-Jun Kim'. Jae-Wook Park’. Seung-Sik Nam®. Cheol-Sik Seo®, Dong-Hee Kim
Yeungnam Univ.”, Kyungi! Univ.®, Gumi 1 College®

Abstract - This paper presents a novel single-stage
high frequency resonant inverter link type DC-DC
converter using zero voltage switching with high input
power factor. The proposed high frequency resonant
converter integrates half-bridge boost rectifier as
power factor corrector (PFC) and half-bridge resonant
converter into a single stage. The input stage of the
half-bridge boost rectifier is working in discontinuous
conduction mode(DCM) with constant duty cycle and
variable switching frequency. So that boost converter
make the line current follow naturally the sinusoidal
line voltage waveform. Experimental resuits have
demonstrated the feasibility of the proposed DC-DC
converter. This proposed converter will be able to be
practically used as a power supply in various fields as
induction heating applications, DC-DC converter etc.

1.4 E

42, 4& 7EAY02 u& A¢Ye] 7H5# IGBTs,
Power-MOSFETs ¥ SITs %9 A7jA23%38< 713
Aeg 293 BEi 239 Az Y4F sje9 2
9z 449 - 1394 $E198 Y AREAE A
FA %9 A% ARHRE TR AGWE AN2Yd
B8 A7 223 AL Aot FTAY APy
2o ZVS, ZCS, EF 293 £9 2= 293 74
o £9& 29y FRsd wasd 2ARE 29F
e Fang B9 o 2o 29 Fise 1
Z08E T4 ANAAY nEeH, 4% - 2Py 5
o ogzixl #Ae ANA #oP Ayungad)
FAALS AT AL QR AWAE 9
go) AFIN2E ALY oy FFAZY AL A
29 Wax wae FL NRENT IFA) 28
e} Zol F2 W2 AFV) B} B e A
dgy AZe nFy 4T WA s ZAYS
AT Yk olaF BEARL HAeH7) g YuwrHe
2 4ERAPFOUZE APugz o qgo] A
NA Q8RS s Aok e, e 29 A
Aeog FAY AAANRPANE W YAAY ¥
Yol nAEE FAE & Q& wue] v go] Z7a
T Aol Baste, 8 AAY THo] BEFsA g
2, A&d Bgol BolAA He BAFo| o} o
=AY Hde7] fsd AZTde gYHPSGL 2=
AGARgAo] B ATV BLs Ry 9o

B EPME B AENYDS V2 3o BAS
ARES(DCM)AIA B3 E 98 248 22E Ay
Hel ST neAy n3H ¥ AHHES YANAA
gasz Yol AN 75 ZRES § e T
9§ 1F® 2 DC-DC UHE AZE A%szn 2
R 5Age 2 S0 wad FESAY. 7N
gze) 2934 AxZ Power-MOSFETE AM43 4y
2 53 ojgaHe FPHe HEHAD.

2. @4 AYd 353 ¥ DC-DC Al

2.1 ﬁi?‘q’g_‘
1

F 3 [

gt of

" ?‘{: T n o e e
- i“ [
LX)
St jed D O,
ko Xon —in X o
Ly

L]

]iz:"‘s - Th
p2

y
q,:e, 3Rr
3
S

T

D,

a8 1. 200 dEAMelcieR FAE DC-DC v

JF

\

by '7: | }
g 2, cie Mok DFED ZF DC-DC AHHE

a9 12 Fdo AgHo 2 247 oz AFHIE
e ZFEH F3 AWEHE RodFn g 29 28 1
g 19 o)A 09 HENder FHE nFEH
1 AEe 2 @2 A HAA PR QJENM
Fagta FA0] 3 gANez AJNYE e
FX AdEY EZ2XE HogFm Yo A
A EZZAE AC/DC #8E B AFI=
B W2leg)E AEERA] G g 2HA(S, S
2 dgde 2HEYEE AFe velesy 98y 2
Fo 3 AWEHY 24X 71%E A /A 4
o, wetr] Faol AL gt & FRAgM 28K AFE
FaAE = glo] 7L EE AT, 29F &
27t AP LonR TEEHYE FY & U oW
PBESUT olel R2E #AMEHE E2d42=0DCM)
2 SRz 8 NAE 5 stk &3, A4

ot ki oo
ol
Rl oy

-1190~



H Y stz neA nHs R e A9x ¢
EHSy, So)oll A2 ZVS AHAEH(Cst, Co2)E ﬁﬂ'ﬁ"’q
"H’a‘ Al Zzbell dAsE 82X £48 29 & 2
£ IZ2THLE Hojgirt

2.2 H2 44

Atd 2E ¥ 3 @))% go] RAE AwE9)
AfA e 288 5= Bz 1FH 3"’ 2"_311393 &
HAA F A9 /2R Yy 448 F Axn =2
9 244 EFAREE Rz ZAYE 2dE 2R
(DCM)E &3 o wiadace] w Alel & o
A 28A(S, S2) 2 vole=(Di~Ds Dsi, Ds2)9 & -
= el aelx ZVS AHAE(Cs, Cs2)8 & - H A
o fiA T Rz EHEHD 19 45 F Ru9 3
2ead wE Zzhe] 29% FRRE(a~g)el disto
284 2GS, Sydl ArtHE FEAZ A ofof w
& 4 AAd JElue AAAHA AL 2 HF BHE
etz 9ok

JTF 1

AT

EnBak il

AR
[ 1
Lt Tk
=] I

(b) 3L Hejx] Hug

1F

A2

(a) #2E AWH

S8 3. FHotE Hze BuE =z
4 : i ]
S1
sz e
e ///""%\\;
Vst
Va2
lest % J(
les2 'T *
SENE
~_ | !
9 / \
{ b . :
r” ! - \J
Mode & b 4 d e f ]

a8 4. FEAEL 2 2o| HaHol o]B2LY
2.2.1 DCM 8X BeA 2rE A

39 3@)9) AR AL Vi (wh) = V,,sin (b
i AR, 2993 712Ede] RAE AYE(Lyol
s2E NARR(,, )= BeH o

.V sm(wt)
I ™ __TT 1)

JgARe FTHE hest 2ol g o] FojAn,

. D-v, - sin ()
TR ( lfa?uslinuélwt)) @
AANM, e= V,/V,

@ Foieed dEA"Y HEAs gy o] Y

W o

DV

Po= o, 7

al71A, y=—%-%+7ﬁ:}{7’r—m‘
Ed94 RE(DCMIE B3Nz & 9E
& £ 43 FeEle dgd 28 248 gEor g
Do <(1-a) 4)
¥2E AsEsL b 293 Fa49 9 FEy)
D=0472 IR F04E, 4 @We ULy 29 B
o
V,21.89V, 5)
HEL o8 FFEN 93 o] BHHEG
PF=E- 7% (6)
371 A,
=ama e Fas e e ()
¥%, 139 $HS(THD)E 4 (N9 Zo] F¥AL
THD= B - V1-FF @

2% 5% a s Ppdl Wsle we R2E d49Es] 9l
Ye&(ly)e] 2719 Wsg =4402 vein ek

3% 5. e Pl W3l ®E L9 Hg
2.2.2 3= HIA] uF3% A A9
g 29 AdYAE FEY dx By 2 s F

Fulge] 7t mEo JepdAAL szsiye YaA
Rty 48 & 1o ved FAds geoHEg &

2 mjo X

3te & B3-S AEsd
¥ 1 Sxgs oejo)
Reference Normalized
values values
Voltage E=Eq v'(z)=v(t)/Es
Current I=EJ/Zs i'(2)=i(t)/Is
Power Ps=E, - I, P'(2)=P(t)/Ps
Impedence Z=2/ LJ/C, A=R/Z;
Inductance L=L ao=Lo/Ls
. . bo:Co/C
Capacitance Ce=C bs=C/Cs. be=C/Cy
Frequency | f,=1/2a/ L,C u=fulf;

. _ z=t/Ts
Time Ts=1/fiw dz=dt/T,
Remark) fiw ' Operating frequency of conver
fr ! Resonant frequency of convert]
Ts * Operating period of converter
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Voltage : 50[V1/div, Time : 5[msl/div
Current : 15{A)/div, Time : 5[msl/div
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Circuit Circuit

Parameter Rating Parameter Rating
DC Link
trpue orase | o) Capacitor 20 uF)
" (Cy, C2)
o ZVS
Sv];let\c’il:g IRF740 Capacitor 187[pF]
(Cq1, Cs2)
Input Reactor 1.0[mH] Filter Capacitor 22000 1 F]
(Ly) (Co)
Resonant Load
Reactor(L) 26(mH] Resistor 15021
Resonant Resonant
Capacitor(C) 56[nF] Frequency(f;) 42(kHz]
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