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New Partial Resonant Zero Voltage Switching PWM High Frequency Inverter using
Induction Heating
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Abstract — This paper presents a newly proposed prototype of voltage-fed half-bridge partial resonant zero voltage
switching PWM inverter operating at a constant frequency variable power regulation scheme, which is more suitable and
acceptable for induction heated(IH) cooking appliances. This application—specific high frequency inverter circuit topology
using a new generation specially—designed IGBTs can operate under a principle of a fixed frequency ZVS-PWM strategy.
The operating principle of a new partial resonant inverter circuit is described on the basis of its computer—aided
simulation analysis, its including steady-state operating characteristics.
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Fig. 1 ZVS partial resonant high frequency inverter with a
PWM control function(circuit topology( I ))
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Fig. 4 The voltage and current waveform of switches S
and Spwhen the short-circuit operating mode,
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Fig. 5 ZVS partial resonant high frequency inverter with a
PWM control function(circuit topology(11))

O BE 3a

ANAE Col Ay Vart 0o HW, Bx =9 S
E thol =} wolo]z o] HEE Dyt
& RE 3ad otk Ed dE dolet Do EF
712 Fb 29A Qoll FE AEE AUFE

Ine7F 0] E w 294 QF A¥sta 2= 3bel &3tk
o] , B 291x] Spe= ZVS & 7CS "-Lo] Addr}
o) el sAE FUIHoR wEe, 9 6A & F AR
o] & At Aloe o é?. Fapol A A E & (Ton/To)

Trans. KIEE. Vol. 64P, No. 4, DEC, 2015

s wagond 29 492 WA & glow, B v
Fol At 2917 S, Sp7b Ml PWM Ao} & @,

[vla

ool I
: (LAY I L L

0 20 40 60 .80 100
Time [usec]

a3 6 32 EEZX|(I)e 2t zeY S & 1tE (P=4kW])
Fig. 6 The each mode operation waveforms of the circuit
topology( 11)(Pi=4lkW])

3 e Fsab] dEel ol
dujel QMElR LAY APl B4 Fas sz—_ 2
I =]

2] Sy, Sem Bl-2A] ZVS & ZCS, ®E-QIZAJd =
VS Absstnm 2914 &40 Fe 299d W)
1},

® 14 48 Ay

AW E R} v
% 59 FmeA 2z wisf MaE wsA7)

e Jege, a9 7 v
S 8,0 A} AFe FFL e Aotk

— 140
Z.200 ﬂ ﬂ 120 -
/ =
g off 0
=200 | 1-20
-400 1-40
;400 140
= 200 1205
Z200} ¥ v 120
-400 PR R N B N 1-40
20 40 60 80 100
Time [usec]

O3 7 29% St Spel Mkt MFel ntd
(et Sz 2= 0, P=570[W])

Fig. 7 The voltage and current waveform of switches Sy
and Sywhen the short-circuit operating mode,
Pin=570[W))

FE 7tE 8ol MESE0IXE MER FE3TE dTd 298 PWM 3o 2H{H 263



M7|1&s =2 X 64PA 43 20154 128

23 32 EEZX[(II)

|
| |
| |
: 1
| Al
Z A clout
| |
| |
| |
| |
| |
i

60[Hz] >t e
Ly | -[ i
1 W ) A )

Noise filter oo
Non-smoothing filter

a3 8 PWM Mo Y|sg 718l zvS R 32d 1Fo
SIME{(El2 EZ=ZX|(I)

Fig. 8 ZVS partial resonant high frequency inverter with a
PWM control function(circuit topology(Ill))

3} = Ul
o 29 994 2 BEZZA(1)F FY = ], R 2
BE 3, BE 4+ AYsta F/rE BRE 55 the3) 2ol &
43kt

O RES

ANAE Col A% Vool AF AYES 91, F 29
Al 519 AEE vole=rh = d wpolojs ghe] HER
Dio] =& EE 50 Fofztrh E3 thole = Do E=F 7
B ES S FE AEE ol £ dele= D AR
7t AR HW BA BE Lo] "rk olge] B%e F714
om W, 2y 994 ¢ F Akl Y At Al
= 4R Fael A AW E(Ton/ToE WA 5 3o
M, & =EodAe 293 S13 S7F B PWM AlolE
Eia=d

Mode 1 | Mode 2 | Mode 3a [ Mode 3b | Mode 4 | Mode 5 |

i
/

80
Time [usecl

a8 9 32 EEZX|()e 2 =Y A 0¥ (P=4kwW])
Fig. 9 The each mode operation waveforms of the circuit
topology(111)(Pi=4[kW])

264

Sl BEERAIDY 54< Aestd v 2o

O 7 29924 de= A AL A/ A Eg 9A
FeTh

@ 243 FIgoA A Ao 7hsstr] wEed o
o] W E e & FIk Zolo o7 gE M Fe]
A7) oly

@ =94 S, Sev ®-2A] ZVS & ZCS, ®-2 XA+

ZVSIE Apsetn 2914 Aol s 2946 vl4
4},

@ 14 = dhE= B T3 ZVS AvEHED 92 £
A= Aol WMeleh WE F-sk Mte] digo] rhesith
© =929 7pdgte]l 14 d3 du= B 3 ZVS

AW H R st

2% 89 I ReAM A4 i) WasE WEATIE A9 S,
o ®-2Al0] ¢kd3] ZVSHA ¢ dE H3 REsE UE
v, % 102 e B2 R=d o] 29 S Sp9
Aga AfFe #9& el Aot

— 300 —
> 200} A A |40
& 100 / / 120 ~
5] 0 10 2
=100 120=
200 [ 1
-300 40
=300 = — ‘ 1
5200 40
Qrof | i 20 5
S Op o
-100} 1/ :// 10—
- [ v
_588 o ’\ M 1-40
20 40 60 80 100

Time [usec]
O8] 10 29IR ST Spof Mefnt MFel uty
(ctet Sz 2= o, PR=570[W])
Fig. 10 The voltage and current waveform of switches S

and Sixwhen the short—circuit operating mode,
Pin=570[WI)

24 ZVS 9ot H|n HE

o=y
o
2ed
=

>
>
oo
i,
e
(0

I 1& Actet 2o HAFH AE

A sEuEE Jed Ao, ¥ 2%

F2ol 7hed dols vl et
a8)a ¥ 33 4= 7ZF A" v 229 IGBTO 2

= AEY AR ¥a

PWM Ao} 543 7ZV

o] e AT

E:d 1 A 32 me2folE
Table 1 Circuit design parameters

w
o2
12
tlo
I
o
—_
=
=
>
I
o
—
w
fo,
m

Zh wi ) #
Al TR ANAE C 0.20[uF]
A2 7 AAAEH Cy 3.00[uF]

ok Wi W o1 9.00[usec]

Az A A k 0.78




x 2 ZVS 7t g9 vl

Table 2 ZVS area compare

8] =2 AlH] & ZNS &2 7P kW]
S 2 1 0.25 7 045 20740
| 0.22 7 0.40 20740
]2 I 0.18 7 043 15 740
x 3 F A% dMetnt MFO| WAk vl
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voltage and current
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