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# # 5270678621 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS: CURRENT-FED RESONANT INVERTER / ZERO VOLTAGE SWITCH /

VOLTAGE-DEPENDENT PARASITIC CAPACITANCE / RESONANT GATE-DRIVE
PATTAMA CHALAPINYO : A RESONANT GATE-DRIVE USING PARASITIC-
CAPACITANCE AND INDUCTANCE.
ADVISOR: ASSOC.PROF. YOUTHANA KULVITIT, Ph.D, 85 pp.

A gate-drive for a high frequency ZVS current-fed resonant inverter was
studied. Driving power MOSFET at a very high frequency is generally impeded by its
own voltage-dependent parasitic capacitances. An approximated equation for the
input and output voltage-dependent parasitic capacitances is formulated. As the
rapidly changing output voltage of the inverter can adversely affects the operation of
gate-drive circuit through the Miller feedback, it is also included in the design of
gate-drive circuit. For ZVS operation, Miller feedback affects gate-drive circuit only in
the turn-off process. It may cause an impeding turn-off or momentarily re-turn-on the
MOSFET. A series-type resonant gate-drive is investigated. This thesis uses a
resonant inductor connected in series with the gate terminal of the MOSFET which
can charge and discharge the input parasitic-capacitance of the MOSFET with low
power consumption. The usable gate-circuit inductor is calculated by using minimum
and maximum values of the input capacitance of the MOSFET. The PSpice MOSFET
model was improved by replacing a constant gate-drain capacitance with a voltage-
dependent one. A 40-Watts 10-MHz current-fed resonant inverter was implemented

in order to verify the theoretical calculations.
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AwWINLAAALLsEAsTnddamauLasdanm Cop ANANNNT
C..=Cqp (2.5)

Fofivilszailaunau vise darfiuilszaiianas (Miller Capacitance) lunwnsdimnas

Ao o a o o = = = = Y
Nan E]Q_,I'E]EI'W\‘IEI\TEL‘LAT']'W@“HU%WM@@LWMW@QWNG@J\? geazdananaiatnuagm lElunnsg

wasuwlasaniue Aaglinanlaeazigenluwinodadn- 1

222 mstuiuasgnaNANNNgs

Tunsdutnneaiananungs dafiudszquelanialusaamninliinisduiinli

waamnnlasusanuzatssndaniuazfiasinlinislsyqiiraniailscquasdaiuilsza
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223 dsingnisaiiiaiaasd (Miller Effect)
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Ip
£ B D,

' CGD::T,'GD ZnVGs

G lg
+ o—=2——1 A (l) § R, vps

Vas CGS==liGS

- O O -

S

U7 2.7 uuudnaesnlinansannaantingnisailaneiuaiaivdsrqiiames

Tingnszuamedrenniuninudn (lua A) azls
iG = ja)CGSVGS + ja)CGD (VGS _VDS)

Vv = ja)(CGS +CGD)VGS —g
- JaCqp

Tingnszuaipedrenniunsuaan (lun B) azlé
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V, .
%"‘ OnVes Ja)CGD (VDS — Vs ) =0
L

_ JoR CopVes — 9, Ves R
1+ joR Cg,

* 'DS

ANNNT (2.7) WAz (2.8) gansngn i lunnsAnunnuian A NENR LSRN T U ic LAY

FaLfinlszq Ces waz Cop MAIANNIS

] ) 1+4g.R
L~ GD

i = jo[Ces +Cop (1+ 9, R ) Vs (2.9)

AINANNTN (2.9) AavAnnn@usAsaNyan1udinreaame Hdwuandlugili 2.8

G lgy <& D
+ +
EmVaGs
Vas Cas Cu R; Vbs
- ) ) 'S

317 2.8 uuudnasaasneamnuansdaliulseq Cop Tuglaessifivlszqiiaiaad

‘e fautlszailaiae? (Miller Capacitance) C,, =Cqp (1+9,R, )
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ATATNITDATUILEMIINITLLNENTELA MHAIRANNNTT (2.12)
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= m 2.12
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311U ANANDANEENIBINB AN A fivos AZNANMINANNITN (2.13)

In

f = 213
TMOS 27[(CGS +CM ) ( )

dsngnisaiiaaefiuiilugilassaddnylunisdutineamniacungs lnaay
! ¥ a t4 o % 1 o/ =3 1 09/1 ai/l
naliminanistleunduuuuay anavassiuaneeniiuiiulszaulasendnedamnnuazdn

WU Cop  taNTeNuNTI9a9LTNAWdNaa9na g e Bl g ursaduTinua g m 1

1
=

dl % 1 < a o‘d‘ [<1 Y o °
Lﬂ@wmmuﬂm@mammLiqiuﬂﬁmmwmmmy Lﬂu’&’]L‘V]EJ:LM“’Q\‘]‘MQZF]’]?‘VI’NWM?I@\‘]QQ@?

v
[ ¢ 1

Hawans anvisnalififaniaigodaannisaindanga



20
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Cop IWATBIUINAU Vas AxTUBETUAEALTEN AN NTaIeAs iU LU T uudaYy-

N3N (Quality Factor, Qgs)

(b)

U7 2.10 (a) wwuanaesaasuaaaldasasduriuuusTauuudaynss

(b) grldnwnirasasastuiiuuuslauuudiiefiuua i Ce HAAW
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ig(t)=C.e™ [( K, — Kla)cos wgt —(Kla); + Kza)sin coét} (2.15)

Vo = initial value of unit-step function of Vg

lgo = initial value of unit-step function of ig
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K; =Veso = Ks. K, = = ( = 3)’ a’GZa\/‘]’Qés -1
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Cpso = Drain-Source zero-bias capacitance [F]
PBps = bulk p-n bottom potential [V]

MJps = bulk p-n bottom grading coefficient
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