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Characteristic analysis of the resonant current injection type high frequency
resonant inverter using ZVS
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Abstract - A half-bridge type resonant current
injection type high frequency resonant inverter
using ZVS(Zero-Voltage-Switching) used as
power source of induction heating at high
frequency is presented in this paper. This
proposed inverter can reduce distribution of the
switching current because of using the current
of serial resonant circuit to the input current of
the parallel one, The analysis of the proposed
circuit is generally described by using the
normalized parameters. the principle of basic
operating and the its characteristics are
estimated by the parameters such as switching
frequency and load resistance. According to the
calculated characteristics value, this paper
proves the validity of theoretical analysis
through the Pspice.

1.4 2

13% 3R AWEE ¥ 2/ S84 ot
A 4~ kHzolA n4%23t= MOSFET. GTO,
a8z SIT, SIThy, IGBT 53 2& Ay L uvey
293 &E o8 = Jige) H.I (1-4)
AP g 293 BxA ANE ndFFoz FFI
wet 32 W A4 JuUss, 283 Aa9 Charge
Dump$22 % dv/dt, di/dt 2EHX, EMI 24,
293 £49] F7t 59 A8 7k A Ec] 2AHY
A3 ok 2A °E FE3y] HF I wHer F
Ay Y¥g =g FAIoe P4 293 <A
AZAF7] A8l ZVS 2 ZCSAIY Fol Addxn gl
h.(5-8) MelA, B =RdMe A8 2e EAEE
2% 4 v H22A, FH9 AE A d=2d 3
J2E Nrtetn, ZVSUIEE =9Ete 294
-2 E Ao TAEE 2 &4 & ALY F
t IAAF £9Y IHHE 979 g2 1Y
(9) A7z 7T £ 329 e
43 Aeeg =gt HE dA ey,
AEL L x93t 294 F94 Tzt Ay 9@
Wele] ot 54H7E AT, ol2HM Y €
2 243537 98 e A Edo)d 9 PspiceE
3 2 54849 A3 L vin - AESYY.

2. 54 94

2.1 9274 2 =4

a9 1 8 =2N d7UNHEE AP 7VSE
8¢ FAAR 7YY 233 IWMHE Uiz 3

o dFUEEE FU9 Half-Bridge® 22333
2o B8 A J2E Frlstn F 293 (S5, S9%

L ol
flo oL

o of 2% o 1 130 10t
LR
n

* kK

* ok

Tel ezl

ed
H 4 oye 81 1—-1 Vez
c1:_T A - nK@ |
1 .
oS
Iez2
ha H
cz::T v - 2 A c:z__TV:’
- —4

a3 1. ZVSE ol 3R Ty 1Fat QHE
dol H82 ZVS ARAE(C,1, Cr2)E A 29
AN Al RS B - 0T £4& FY £ e F
2F4cg godg. 2AF A2A(S;, S2)e SIT.
Power-MOSFET, IGBT %9 273 AgE i
3 20 AR Jtedtn, 99 E ol =(D;, D)
£ 32 A vt Jelvds FEREY JFE F
#AF7 9% 522 A8Ed Ls 2 (G B CE
293 Az 2 224 waA AF g3 J2E F
Aarl A 3L ddEe AdAEH R, Ce #
2718 RAI(R-Lp)2 & B34 AWAECG, 4
A AAA 2] Z&ZQ AAM JERIE(EE) A
A B Q& AAHY, Csote FBIT. FI=E
5 719 RIAE FHAz, R Lpe =71
2aAY S/Hx3E Srteldu 28 Jepd,

a3 19 =29 ZVvsELS f x4 ¥IE B3stn
AE Adut B . o £Ho] WHAYER gonz ¥
3 2AIE FHt A Regddeozg AHe &
Aol g}, wrter &4 RIE FAE AL A 9
AR 2939 o8 ©-2= A 293 £4L AAY
H-2 Alde & 2903 &40 gA4d 27 oy, o
ole=go] AFE Azt wWE FYIHFELE 2dE =
AR AAlel AP AEHAE F7] G2 st=dojde
2 AL 71 = ¢v. 23 19 dFudI=E
e 2938 A24(S), S2)¢% (D1, D)9l & X T35
(S1, S2) ¥&9 ZVSE AWAE(C,hy, Co)d & -
Ao o M 2 o2 2HEHY 32 53 949
A 4709 3z JuE 28 & 5 . o] AWEHY F
e A (1)~ (5)9 e wFLoz BHE F Yot

dX’ — * * t.
S =aX+BU 1)
V'=C-X*

q7]}‘1 X*:[isw*(z), iL*(Z), ch*(Z), Vcl*(Z); VCZ*(Z).
V' (2). ve2*(2)] U=({1 00000 0], & 2= A",
B*, C& o3

- 1038 -



E 1 Tz a2t

. Reference - Normahzed
Values: S Values
Eq VC(Z)_—-VC(t)/Ed
I=E4/Z i(z)=1(t)/I,
TS‘V= Z/f;w Z= t/TSVV
fr=1/2;W Lbcb 4 =[.;‘u'/f;
Impedancel| Z,=2VL,/Cs A=R/Zy
~Power. Py=Es-1, | P(z)=P(t)/P
(Remarks)
fsw ¢ Operating Frequency of Inverter
T, : Operating Period of Inverter
Lb:L,Cb:Cp,Cs:CI =C2,C;=Cs1=Ci2
a=Cs/Cy, B=Ls/Ly, 8 =Co/C,
L=4r/u B, M=4x A/u, N=4dz/p
P=r/p, Q=n/2pa, R=n18/24

MODE 1 | MODE a |

0 o0 L L o0 0 L |
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c =({1 00000 0O

[MODE 2,3] MODE b |

0 0o L 0o -L o o |
0 -M N 0 0 0 ©0
P -P 0 0O O 0 O
A*= - 0 0o 0 0 0 O
Q 0 0 0 0 0 0
0 0 0 0 0 0 O
. 0o 0o 0 0 0 0 0 |
B (LO 0 0 0 o 07
C (10000 0 0
| MODE 4 | MODE ¢ |
0 o L 0o L -L o0 |
0 -M N 0 0 0 0
P -P 0 0 O 0 O
A*=] - 0 0 0 O 0 0
Q 0 0 0 0 0 0
R 0 0 0 0 0 O
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