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A Study on the Resonant Inverter
for Zero Voltage Switching

Yon-Tack Chung®*, Won-Chul Kim**, Ji-Yong Chun®, Jin-Ho Roh*c
% Dept. of Electrical Eng. Myong-ji Univ.
#¢ Dept. of Electrical Eng. Myong-Ji Junior College.

, Abstract
A novel 3¢ ZVS PWM VSI topology employing a simple
dc bus subcircuit that provides soft switching

commutations is proposed in this paper. The main
advantage of the proposed inverter comsutation schem is
that the dc bus subcircuit is activated only when
required, that 1s, when dictated by the respective PWM.
Detalled analysis is provided and simmulation results
are presented to verify the principles of operation of
the proposed inverter schea.
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Fig 1. Main circuit,
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Fig 2. Inverter gate signals.
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Fig 3. DC bus subcircuit operation.

re AR 71g7)e AL E-DVe 2R 284 So
7t =34 wojc} oy s Leo) ol 2)s) Ayt 2R
& AN MODE I} MODE Me) A9 &3 #a,
A% 29y 2AE VAER U 2ap7} £ B8}
7iof Yoyt A7k} Zlojo} gt} AHrir} MODE N 3
Ml asl @7 sfome MDE ¥ 77HE Soft switching
z7istolM A[EP] gisl AN st ojmtt ez
sjofMs Bty 4 UER S Aj3Po) L7sjojo} ¢t
th, M2 A% Soo] =¥Ajzof 1.1~1.38f2] Vinzke}
Clamp3tg & 4 Ut AANoe BE2AgA So2] &=
LANg 2YYoea sk 2 Beg YAYol 0
& #4 "oy Clamping A% KVine] Zkog Falelo] 20
th. wlelM B2 ~9)2] So7t £¥sta 2302 Asirei}
o ¥ goe pAxlel 3 of K 10 ZHUA FalEo}
zld},

4. AlEetold A3t

£ g elFdE dEe] sl HEASY) Yo =
9 to] A HinkS ) ABY FaY Aveie] FE
Hais}z] sish 2y sl g olgsilon) obg & 19 AP
U o) g3 Al gelo)d g S-Usisic)

N3 UYdL ¢ Lo =8 M)
ARG ASME ¢ Cc = 10 [F)

de gt
A 4@ 12

: 300 [V]

- 292] Sou) =BAI7F ¢ 3.5[us]

282 Ase} Cs ¢ 2.5[nF)

2571 A4 | b4 : 60 (2]

223 : 2.16[N-u]

2l 4 : 1800 {rpnl
¥ 1. Mgy A ol 2 A,

—1148-



IV 11

-3eeul
a9 4. Ue] 9 Al

- \\_,_/‘//
w

seconos

a8 5. UME AR,

T
a4 6. 1§27 FEAY AH A
Tuf (Nm]
20.1
1 i i 1 A A 1 J T
a8 7. Bea %4,
N  {rpm]

AWel s 4akF T 21717 g8t o] z3ice @
stom, Aty gk 254 dEsee A E F24)
%) e HAaelodM ofatt eldydd MFsido] 1%l
a2} 504 Mojaln], 7heiet 2[4 Ref P B2
7 RYto oAl Uve] A9 E&A5E Yo

25t FEANE72) 71854 457} Hsisle] ol Axgel
3148 Rungeuttat]-g o} -2slo] siMsigicon H{W 2
2.5 %do] 24 6,7,804M moyRc),

6. 4 &

# =FolA Soft Swtching Yol =gt PWM 3¢ VSIZ} A
otxlo] siM E|gith. FAY AHY(ZVS)E 2UE 292
AU Abgstol WAs &= NREAE Urisis) Fae
& ojgtlo] 2 {4 N E Y os dojRr) »
UuE fee Y FHS PN HRses] zieigo)
o e prle B0 P Pt os Er)sslolit, ¢
FENE2] 354 Aok UE dede] 39§ 498 5
of MM 2)Aa8) Mo £ 8o Y Hee iy,

{References]

[1] D.M.DIVAN, ™ The Resonant DC Link Converter ~ A New
Concept in Static Power Conversion” IEEE, Trans,
Ind.Appl. Yol. 25, No.2,1989.

[2] K.BORNHARDT " Novel Soft Switched GIO-Inverter Cir-
cuit” IFFE IAS ANNUAL MEETING pp 1222-1227 1990.

[3] D.M.DIVAN,G.VENKATARAMANAN ~ Design Methodologles
For Soft Switched Inverters”IEEE IAS ANNUAL MEETING
PP 758-766, 1988,

[4] D.M.DIVAN,G.SKIBINSKI "Zero Switching Loss Inverter
for High Power Application” IEEE, Trans.Ind. Appl.
Vol 25,No 4,1989,

[5]1 D.M.DIVAN, "Pulse Width Modulation with Resonant DC
Link Converter "IEEE IAS ANNUAL MEETING pp 984-990
1990.

{61 X.BORNHARDT,"New Possibilities for DC Side Commute—
ted Inverter Circult”,EPE Conf,Record,pp 549 - 554,
1989, .

[7] P.D.ZIOGAS "A Refined PWM Schem for Voltage and Cur
rent Source Converter” IEEE IAS ANNUAL MEETING, Vol
2. pp 977-983,1990,

—1149-



