Journal of the Korean Institute of Nluminating and Electrical Installation Engineers Vol. 17, No.1, pp. 86~93 January 2003

re

=417-1-13

;TP NF0 FE DC-DC HHEIS] BP0

(Characteristic analysis of the current type high
frequency resonant DC—DC converter)
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Abstract

This paper describes that the resonant tank type DC-DC converter consist of reactor and capacitor resonant
tank circuit for increased the output current. This circuit configuration is composed of the resonant tank circuit
used resonant capacitor and reactor and the capacitor connected in switch are a common using by resonance
capacitor and ZVS(Zero Voltage Switching) capacitor. Therefore, the proposed converter can reduce a switching
losses, noise, and voltage stress at turn-on and turn-off and has an advantage which is able to operating sately
in load short, because DC reactor is connected with resonance reactor in order to supply a fixed current with
low ripple from DC power supply.

The analysis of proposed circuit uses normalized parameters and characteristic estimation is generally
described the proposed circuit with the characteristics of power and output voltage etc. Also, design is based on
the characteristic estmations in each step. Hence, We conform a rightfulness theoretical analysis by comparing
a theoretical values and experimental values obtained from experiment.
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Fig. 1. The current type high frequency resonant
DC-DC converter
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Fig. 8. Output current characteristics

1% 8& b=0591 39, FHAFEAL
ST} 79 8l & 5+ Aol FHYANZE ALS
e AR/} Ak AS % 5 Aok
914 AR Y S ¢
st Ral7h ARl wet &
F ek et B oR &9 @%7} ke
o % gtk EF 2913 FAEE WA
ARE FAEE & 5 AUk

2

*

JE o m&Z n:i

_L.

o M mlo g

4. 2 A

user®] 712 AA Aoz gAY EdV], &9
A8 PWI7E T A8 25, Bl2ad S Falr B2
O|BEAAE 2AR sl HAel seAFE ot
7] 913 32 MdANEE BoiFa Qo

|step1] 125} Eerd0lv], 29 W2 P=arolW) 27 |

[step2] 1=03, =062 B4 : 194, 2%5 B2 |

714, el ZVS B mejste] AAstod

BAL - ded AT - YD - AdEE

A, C = 015 £ F1AA,

-0.15%x10 5=18.3[ uH]

2 T2
=18 [uH]
|stepti, = 97k 2%
fr= 77_ 2 18x 10~ xo.15x1o‘6
—96.9[ kHz]
=97 [kHz]
[step[f, = G0IKEE] 2% ]
Fu=t+ f,=0.62 - 97x10% = 60.14[ kHz]
=60 [kHz]
[step8[R = 66(2] 2% ]

R=2-2,=0.3x22.1=6.63[2]=6.6[ 2]

5 &

oe

HAE Fal Qold FASE X 20 Yehilz
AUk, TR TS FENIE B4 50%0]H, 9]
% Z )9 B TR Hlol o) F5A
37} PRM Ao}t 1% slod A9 e skdn,

29 9 ol2aide] ARAE A7) eI B
29] Bl2A4E AHgeld Ad E4F FIRR),
2914 FRHNVa, Vool A8 L BeiFa 9]
o

29 49) o2 9%3} 19 9¢) Ay shale) Hao]
Aol AATE & 4 Aok

o} v}, Fslr) A=03%1 76’*?", —0.62.‘1‘.‘3}’ 2L gk B o AIBO| AIRE AXIEA
- - . o - T
o AHsjeior k. Table 2. Circuit parameters for experimental
|step3[P'rex = 65 @4 : 19 63= ] gz | A¥ax | Az | 4924
sebele) | A&g | seele | 3%
[stepd|z = 221 2% | Eq 40[V] C 0.15[ . F]
7 EL-P(2)  40%-6.5 P Si. S2 | SKMI5IF R 6.6[21
s P =T 40 T e
Lai, La 1[mH] L 18[ ¢ HI
|step|L=18{ H], C=0.15( uF1 3t 3% ] C.Co | 75nF] f 97lkHz]

o - T "BAR=2N H17™ W12, 20034 18

o



ﬂ Y1

\ 1
™ \]ﬂ\\f
\[1J \

RS S EE ot

50f{V/div] 10[A/div] 5[ x s/div]
(a) fow=48kHz ( 1 =0.49)

[
/ - \J _\f -

S R, Bt S S F

50[V/div] 5[A/div] 5[ u s/div]
(b) fw=60kHz ( z=0.62)

2

50[V/div] 10[A/div] 5[ p s/div]
(c) fw=72kHz (x=0.74)

a8 9. BTHF, STHWAIE(Cy, C2) HYC|
ﬁlﬁ g |

Fig. 9. Experimental waveforms of i., Ve
and V2

6. 82 B

e

DC-DC ZHE32E A7 d3s]R = slof 32F
43t ASHE ol2Hos PEsted,

ATANE sopiY, GRE BRI
AHestel FAURE ZHAIROM, 2o okl
e FRAY S Aol & 5 0

E, 40253 4% ZVS SRS 4 <0674 B
3} =, A=0.35% A-$ ZVS 529l 1 <0520
A apsiel, Rapasie] mhE ZVS Qiefo] WS o
T AU, A=03% B # <0624 ZVS 7%
< AT, p>062004 e ZVS V15 E A BES
& % Tk £ B AE S 3N FaAs
ShehulEE E9lste] 71 eigla, ofel S4W7HE 7}

N3 HAHe] H2AAT WSk AAE Hgs
g ol§3iol WYL Wstol ol BahAT FUS Y
2 ehiz 982 FAsgch

\

References

(1) Kwang-Hwa Liu and Fred C. lee, “Zero Voltage
Technique in DC/DC Converter”, 17th Annual IEEE Power
Electronics Specialists Conference, pp. 58-70. 1986.

{2) ). A Sabate R Gean, M M. Jovanovic and F. C. Lee,
“LCC Resonant Inverter with Fixed-Frequency
Clamped-Mode  Operation”, Proceeding of the Virginia
Power Electronics Center Seminar, pp.131-141,
Septermber 15-17, 1991,

[3) Masahito Shoyama and Koosuke Harada,
“Zero-Voltage-Switching Realized by Magnetizing Current
of Transformer in Push Pult Current-Fed DC-DC
Converter”, PESC '93 24th Annual Power Flectronics
Specialists Conference, pp. 178-184, 1993.

(4] Wisam M. Moussa and James E. Morris, “DC and AC
(Haracteristics of Zero Voltage Switching PWM
Converter”, PESC '92 23th Annual Power Electronics
Specialists Conference, pp. 236-242, 1992.

(5) Wojciech A Tabisz and Fred. C . Lee, “DC Analysis and
design of Zero Voltage Switched Multi-resonant
Converter”, PESC '89 20th Annual IEEE  Power
Electronics Specialists Conference, pp. 243-251, 1989.

(6] Yoshinhiro Hatanaka, Masahumi Yamagami, “High
Frequency Inverter and DCDC Converter with ZCS -
VS Mode”, IEEE International Conference on Industrial
Electronics, Control and Instrumentation, pp. 237-242,
1991,

{7} Junming Sun, Hitoshi Konishi, Yoshio Ogino, Mutsuo
Nakacka, “Series Resonant High-Voltage ZCS-FFM
DC-DC Converter for Medical Power Electronics” PESC
‘00 IEEE 31th Annual Power Electronics Specialists
Conference, pp. 1247-1252, 2000.

8] Jae-Sun Won, Jong-Hae Kim, Gyu—Pan Cho, Dong-Hee
Kim, Chae-Cyun Ro, Min-Huei Kim Mutsuo Nakaoka,

Journal of KIEE, Vol. 17, No. 1, January 2003



“Current-fed Push-Pull type high frequency resonmant
inverter for wax-sealing”, IEEE [ECON-2000 Proc., in
Nagoya, pp.332-337, October/2000.

9) ). S. Won, G. P. Cho, D. V. Jung, D. H Kim, J. H. Kim,
C. C. Ro, “A study on characteristic estimation of ZVS
high frequency resonant inverter”, IEEE ISE 2001 Proc,
in Pusan, pp.891-895, June/2001.

(10) GyeHo Hwang, Seng-Stk Nam, Kyeong-Secb Ch,
Jin-Wook Kang, DongHee Kim, Chae-Gyun Ro, “A
(haracteristic Analysis of the Parallel Resonant DC-DC
Converter using ZVS”, Proceeding of the KIEE Summer
Annual Conference 2001, pp. 1026-1028, July/2001.

(1) G H Hwang, S. S Nam S. ). Bag, S. H. Ch, C. G,
Ro, “A characteristic analysis of the resonant tank type
DC-DC converter using ZVS”, The International
Conference on Electrical Engineering 2002 Proc,, in jeju,
vol. 11, po.754-759, July/2002.

g MO YBR=E7N M173 M1, 20039 18

s 954 - A58 4BY - AU

o XXt o

Y A ¥

19729 49 794, 19974 AU T Aol AEBetw)
9l 19099 ol oletd H7)Tabg BGAAD,
1999 ~ @) ) thetel d7)Fetu} vhababg,

2 T @k
19644 119 20914, 19009 FQul o) 97) 33
2. 10029 el Wty AT &

19921 29 ~1994d 69 (F) E&F 2H 1S
g dehe @7 F s E0hah. @4 4

A7l gt AW uls,

T YUexn

1950 119 2094, 1973 o) Fo) ArlTe &
Q. 19759 o) tistgl A7) F s SAAAD. 1987
id Kobetheh &A(dhA}). 19873 ~1989d @=37]1A+
2 ARAA A7 1999 59~2000 48 i@
718ts] A AAATE AHE. 20009 99 ~2001d 29
54l Kyushut] @, @3z - d714v|es) shg
A9 dAl P T A - GuFshE wg

& Y B

19619 59 2744 19839 Ay Fd dr)1Feta
£9. 19859 Fd ot 2713 FAGIAD.
19859~ 19004 (F1QUTEY FUAATL A9
74 10060 o) ddl W73 FA0D.
A gusu 2 AAGE Has

2t B B (ntamr)

19509 69 2094, 1974d Fddl Fq A7FSH
9. 1984d gl gy Ao A FYAHAD.
2000 e distel AZEsFd SARAh. dA
tFHsie A - AR - FARY S



