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## 5270673421 : MAJOR ELECTRICAL ENGINEERING
KEYWORDS: CURRENT-FED RESONANT INVERTER / ZVS / PARASITIC
CAPACITANCE / PARASITIC INDUCTANCE

NARUKOM SAKOONVILAIKIDCHARQOEN : A 10 MHZ CURRENT-FED
INVERTER FOR ELECTROSURGICAL UNIT. ADVISOR: ASSOC.PROF.
YOUTHANA KULVITIT, Ph.D, 79 pp.

This thesis presents a design procedure for a 10 MHz current-fed resonant
inverter using MOSFETSs’ parasitic capacitances as resonant capacitors of the load
circuit. As values of the MOSFETs’ parasitic capacitances are voltage dependent,
the drain-source voltage waveforms are heavily distorted from a rectified sine wave.
In the analysis and design of the inverter, The MOSFETSs’ drain-source voltages are
approximated by a combination of a constant and cosine function. The MOSFETS’
drain-source voltages are related to dc voltage of the current source by the principle
of volt-sec balance of an inductor. The principle of energy conservation is applied to
the high quality factor load circuit, in order to estimate load circuit inductance as well
as its maximum current. A 40 W, 10-MHz current-fed resonant inverter was
implemented. The inverter's efficiency of 73% is achieved. The maximum output
power is limited by either maximum current or maximum voltage of the MOSFETSs.
The results of theoretical calculations are in good agreement with the simulation

results as well as those obtained experimentally.

Department :  Electrical Engineering Student’s Signature

Field of Study : Electrical Engineering Advisor’s Signature
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Coss ARANAALALLSZqNI9RAN (Output Capacitance)
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NN743 AN M LU UR99995 1A A

1 v @ .
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T
V. =|vi)dt=-L-—L=V,=2V, = (3.4)
dc .([ () 2 7; P dLYTS,

ANANNTT 3.4 azLiiulfion Artanaasusanu v, aztlsauusesulnmng v, aunismineu

w9999t TauuLd 7, wazudsuniuiuauaensadnd 7, 1lesann aunagessaiiuilsyq

v v
| o

dld o | o dld [ o o
Wl Cpee NRAIUIUNNIAMUAAT T, WilTAuuIm v, MIUTLIBIATa9Lsaaulnpgg Ay

ANEDATDN v, AT uEiauaas vV, Aegilil 3.3

a

Vp o~

Vil L A L PN VNN

717 3.3 glduussdunsauneamnunusisaieidulalaintesdlsrney msdluni

ANLINTFART

o ¥ L 6 o ! 4 U

N3lsEannaLeIiu v, Aoslaladilaridu wananazdaeliianisadszunnianaen

o o 1 ¥ dl dl 1 o dl o
DI v, g9t lfianunsnlszannianinreinisnsziionnszuad narwinmileatin
TmsslnanisAuniannrenszuanilasuutlasey reanvenszua linsedinudng
o [ dl o dl o QI dg/ | o dl o (<1
ANHnzATIUgLN 3.4 NITUATRIFAUNUINALANTUANAIAGALHBUIIAY v, anaaTl
Auduasannsdutseaaliiinszua nausesuasaniamiianin ludaeueamnid

A A o § v P a oy i~ =

nazuaazdA1Avingy v, dinlinszuaiinauduwunidaduninannisi (3.5) lae veyn
o o o QI dgl o Y o QI o dl o a |
TUHINOANARIIAY v, HAWINHERINafiNTanssualwimlaatianasaulaniy
Auelie v, HAwindy v, Welalnilesduiipniugud uazussdunsansowmiantinaziiiy
Wertdulatd dounnsnlasunlasassnsuaseuAaaaasanseua nssaziilulalodweidu

supauTesnITIAR WAamlE A ianrunTuAtlugn 3.4 uariAtninannish (3.7)



/VDS vdc
Jde\ | g o |
st 5 & — =
i i
|‘_ Tr _'l
| Ts |
(n) (1)

U7 3.4 gthsasuazgilrauanizadnduaamnfauuinnzug
(n) gﬂ@”ﬂwﬂhwiﬁmeLfawwzmmw;ﬂm”quummzﬁﬁmzm

(1) giaauusABATaNadATuaznszualusiwlaatin A

A, T,
i =1 ——L+-2C 1 ;0<t< (T, -T)
dc
o T.—-T
e AiL:Vf’”( sl
de

. Ai
lde = [de +TLC0S[CUV {t_ (775‘ _7;)}]

27

(3.7)



28

3.2 WSIAUAANTDINNATAUNDSLADS
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dE. = q(v)dv =C(v)vdv (3.14)

dE, = L idi (3.15)
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AL | AR89 | AdWate | Qnaas ALY | AR89

V., (V) 2296 | 227 383 37.9 38.3 384
I (A) 0 0 0.341 0.38 05 0.524
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