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(Analysis Characteristics and Design of a Current-fed High Frequency Inverter
with Separated Resonant Capacitor)
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Abstract

The current-fed high frequency inverter with separated parallel resonant capacitor is presented in this
paper. The analysis of the proposed circuit is generally described by using normalized parameter, and are
evaluated characteristics of the circuit

In addition, this paper proves the propriety of theoretical analysis in terms of the experimental
waveforms using the switching device MOSFET.

In the future, the proposed inverter will expected that it can be practically used as the high frequency
power source for induction heating ete.
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Fig. 1. Current-fed high-frequency inverter with sepa-
rated resonant capacitor
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Table 1. Normalized parameters

T

- [ Normalized
Parameter | Reference values | yalyes
Time T=1/fo | Z=t/T |

1 . bntl e=fo / fi

Frequency | fs= o LC

Impedance Zs=2\/ ,Ljhgjrﬁ A=R / Zs

Voltage Es = E 7&7'c(/zi)=Vc(;)/Es
Current Is =1 i"r(D=1r(1)/1s
B Power Ps = Es-Is 7 »P'(ZV)V=P(t:)l/P7;

nductance | Ls -L | ArLoL
Capacitance|  Cs =C | bn=C/Cr
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Table 2. Circuit parameters used for simulation anal-

ysis
[ Symbols Items value
E DCAH4[V] 50
Ld A F Y HE[mH] 0.12
L 21 e © 2 [uH] 0538
R 3t A e] 0.1
C, G WA [uF]
& &4 (bn)
bn=0 C 4.7
Ci 0
bn=1 C 4.7
G 4.7
bn=3 C 47
o | s

(221) 93



e

234 ZHM

]
mnr

€ g Tz AR F Qo

g 29 AHRESE X, W R VS Vatold,
Zeg 32 AHEAdE E 144 veld s
Sepi el =Yt YehE o3 2o

X _A.X+B-U
dz
Y=C-X (1)

A7IH X=[ii* VAV, UF=[1 0 0 o]
o).

l Mode I SW,, SW, ton (0 <Z <1/2)

B M
_Ax
0 0 ~ im0
0 _A4n A4r  _4x
j7 u “
A= X __b _ _x _bn 0 0
n (n+1) p (bn+l)
X bn
0 u (bn+1) 0 0 _J
B-=1-%%_000FT
pAn
C =[011 01 (2)

LMode HISWz, SE_BL(}/E <Z <1 )J

A = Mode 13 Y

_ ___ 4m “A T
B = | #,AnOOO]
C=[{0110]

719 Bzad o] 1R H7| dfE
Xg7}t H4e ¢35k Runge—Kuttag=) a4
Estd 3] AXE s 18 3¢ 2
B9 $XAA AHE £ AFEE et

a9 4E F 29 32 A5 gepefel 24 I8
A EH ol E91 Pspice® AME3t} Atz A
ot AR g JYehlz gtk

27t AXE 289 A7lE A Wil gle
U &8 FueE F1EE B F 800

re o dm

94 (222)

MRE DFM AHEQ SMoIAL &4

Wy emneeeeees
:

o4

V1Al

H
-1984
H
)

ises 12 15 s 505
o V(48 68) « IR)

2Wy-eoemenneen

iV} 1a)

(b) bn(C/C1)=1

160,005 168,05 720
20040 IR}
e

(c) bn(C/C1)=3

a8 4. MY, R oy
Fig. 4. Waveform of voltage(Ve) and current(iR)
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Table 3. Example of design

E=50[V], P=1[kW], z=1, 1=015
euit Cireuit
Se?atated Circui Value ircui Value
ratio (bn)|parameter parameter
C [«F] 47 R[] 0.1
bn=0 Ci [uF] 0 fs [kHz] | 100
L [uH] | 0538 Zs 0.67
C [] 47 R[] 0.14
bn=1 Cy [uF] 47 |fs [kHz] | 1414
L [uH] | 0538 Zs 0.95
C [uf] 47 R [Q] 0.2
bn=3 Ci [4F] | 156 | fs [kHz] | 200
L [uH] | 0538 Zs 1.35
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