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In order to integrate a soft—switching power supply on a chip, extension of operating
frequency of soft—switching power supply to a higher frequency was developed. In this
research, a novel protection circuit was developed in order to prevent destruction
of transistor due to extremely high switch voltage during the transient state. A
detection circuit was developed in order to acquire operating state of high frequency
soft—switching power supply to digital control circuit. A novel gate driving scheme
was proposed in order to reduce power dissipation at gate port of transistor which
becomes unignorable in the high frequency operation.

AT AERR
(AL 1)
I EEE & @t

200 9% 800, 000 240, 000 1, 040, 000
201 0% 900, 000 270, 000 1, 170, 000
201 1% 900, 000 270, 000 1, 170, 000

R

I
o 2, 600, 000 78, 0000 3, 380, 000

T == a1 0 I e
BrEo5R - A BEXREFLE - BExry hU—27 L%
X—U— R BEREE BEIKEE, ~/M 7>

1. WFFEBAR YW DT 5 RS 572Ny T U — O BB 2 i 13
IT gD =a— L2, 1C H—F, =& T2 EADERDIR, Ny T U — OB
X4 ARG T EOBEAEESRTNN Yy T ) —T WP 2 I X97IiE, Ny T U —ORE &



MESFEHEME EHICENEZHET HIED
OEAEIEE TRLTHEENZ/NSLT
HZENWEETHS, BETFRIEOHEE
ITZFDIZEAENETFRIEBARTHE S
TWAHDITTIERLS, B RIERICEDNE
ET AETOEIRBEIEOESY TH7R Y DESY
DHBEENTLEoTWDEZ 2T LD
LTV, BRI Ny?u—@%
B A RIEDEEST 2 HEOEIRELIC
B3 272D BIL D03, %%@bny
TR EEE CIXEREBE A% & 720
k7/v%§%7ﬁﬁﬁkbfﬁwfw
» I OBINTERRIE TRb
%o % ZESIFE DR LW B ER CILE
TR B RO EE ML E &b IZERE
O ENRIO REANRFETH D, I
A TR AR O/ NI RIZ o TEF R
RO/ ES, BIREIEE & Z It
ST/INUERRO END L) IZheoT-, &
PRIE & /LT DIITE R EE /S <
THZE L AAL v TF o T BIEOEERE RS
< LCHEIBEHE T2/ S T2 HERD
b BOIBENH LN LOIRE TV
Gy AA v F U T EIROBMEE B HCE & <
THZ LK OUNMULT HLER S D,
7R EEMEREBE R R < 72 B LRI/ N
TEDLHMEVNHI L LRCDOA U E—H
AT EACHBI L CREL R D0, &
WEREE I NSVMED L CE VWD Z
ERTEDLIDTHL, LLAA vF
JEBIFRICBWT, ZoEEREEEE< L
TEDEEINRNTNRD & D SN
bolc, ZHWEFEAAL v TFNE—FT5
BEFIZ A A v FOFEX ¥ R ZIZEZD
NTW R VX —N—F T L= xor
F—HELE L THEINTLEI LD TH
5o EZTAAL v FWIHEILIRIT L > TIE
%&%K?é:kmiofz4y%ﬁ&~
VAT BB AL v FEENT T
éiﬁmbfx4y%yaa%%@%#&

MBI SN TND, ZNEY T AL Y
ForHTE WS, ZDV T NAAL wF
78t 2 T/ IN E 3R 72 B R R 2
Eo ZenTEnE Ny T U —OBRER
MO, &R D/ NS FEIZAREIZ
72 5 T DR OHER S STV D,

2. WHEDRM
AHFFETIEAA /5&/753/)?%@1115)7/5@5(
BEA T~V LU ETCEIESED Z LI
@\E%i%%mEMLIC%yfwmﬁ
BHE & LTHDIADL Z ERTE DL ~L
FCThELTE, FOZ ik oTHUT
v TRIZ A F o 7 &ERRE (DC-DC =2
N—%) OFEBLE BRI 21TV, B8fF
JA B D A A S B 2R AR AR & e
fRLCTW<, TERAAL »F o 7 EROEME
JEREILE L TEA T ~VY THoT=, 2
AVTEMERIE S A << TR v F s
BFERPHEAEL TEIIENPREDLTLEI -
DTHDH, AWIEIE, EfhY 7 NAA v F
v TR A WD Z BT K o TE A
L EIVNENEAL LW EIEEE WD 2
LaRHE L TWD, ERRY T FAAL v F
VITHMREER ENIAAL v TN E = F T D
BEIC AL v FOBENE R INOAAL v F
EOHEXNEa &5 )M E -7
RS CTH D, A v TFNF—rFrT5
BEEIC A A v FBIENEa TH LD AL
vF U THEENREr LR FTEAAL T
EOMHENYa THDHIZOAL v F 7
ﬁ$ﬁ@ﬁﬂmﬁ&yof%) TSI D / NR T
FLESORHERSH D, TORD, Ew“&/
7 NAA v F TR R S & BRI
wfﬁﬁ4@¢%ﬁ@9%ﬁﬁwm&%z
LTS

3. WDk
AWFZEClE. V7 NAA v F o A
WA Z EIZE VPRI D HIXDITE W E)



TEERECAAL v FEENESE DL Z &I L
S>TAA v F U 7ERZ/NNULL, Bk
W2 IC Fy 7RI TLE D Z &% H
e LTS, Y7 MAL vy F o 7RSS
WD Z EICL > TRBEETHLEIR
FTRELLRWEIRE WD Z ENTE S,
EfkY 7 N AA v F o THEZHIAA v F
WE = F T HEEICAA v FOEBEEDN
Tah oA v FEEDEZINERES D
xRl B/IERERTH DL, ERY 7
hAA v F o RIS & BRIV
TREIFRENEEZIT 2 O BHER L E 26
ncTuns,

AR TIEIETERY 7 b AL v T THY
e % = JE R BN E L7 & XIS AET A RE
BRRRT D 2 LI Ko TEBEEREE~DR
M2y 7 2800 BR< o I EEEEMES
LRI OARIE R T 2 X VIR IZELY A Te[H]
BAEER L, T VX E ATREIC T 5 &
WD BT E R D T2,

4. ﬁwﬁ%

E RSB W IR AT EE DR
ﬁﬁ%%_;wk7/yx&#ﬁ%éné
WS ZENFENITEESNTNWASTZD
[B1EE OEFRFE, BRI RT3 5 2 L3 E
BTholz, LL, ENHICTHONWTIEE
TR SIUCTR B, ARBFZE ClElE
DOFFEE, BYRE O BRI 21T\ O REEHT
BB X ORGE R RIS T A —2 Rt LT,
ZORER. BMBRAMETRO 5 HTH AN
DX XY\ T 4 TICBAET LHLEARICE WY
— JBIENR N T U RRIIIND RSy
MY, FOLEXIZ T UV AENEES N
TWAEDOTIERWNE W) PHIESESD Z L
NCT&ETz, EAIMEFOEEIZK L TIE
ATVEHEITKRT 2 i iRE DR 2% A K
WDHZ LR RS ESD Z LR T
&, OBy bATREKEEITT a—7 2
ANDA L H I B ATRKE ARFL T

L2, FTa—27 aANVOEEHIEI Y AD
EIEDOEEBOEBITIZ bIvD T &35
o7, ARWFFEORE L. IEEE TENCON2010
¥ JLON IEEE International Symposium on
Circuits and Systems [ZBWTHFSFHKEL
1To7=, F7=. De #kIfmE#s% 7= DC-DC
AUN—=EDF L TFy TERDOLAT T R
AL O R A BRBIR TS IUN ST A K
DNTBWNTHE L,

E iR bEg
B ET— Ml
RLUEEROBEIENTHD HEIGRHE LT
B, DT — MaIZB T 51HEE
NZEHT 2 2 S idmEEE RISV TE
B L 725 T DM, 1EkT — Mt
2B T DIEEBINCOWVTEELL ITHRRS
NTZhehotz, Zliﬁ T, 7'— Mt
\CHER 2 AT Lzt B E AT L
kﬁa\%Smﬁﬁ%aUEW&%ﬂﬁb
TS AOHEEE ., HAOEhEE L, 5F
3 HRE ST IERE E A LA
—%%%Kﬁﬁé%ﬁﬁﬁ%ﬁ<mzé_
EMTELZEZHLMNI LT, 61
ﬁﬁ@”@kﬁ%FkiU%ﬁ4/t v
> AINEAL L2558 OB PER BT DV TR
ﬁ%ﬁ%ﬁ%%mbtoit E fRigiE s
DY v XY U ANIERRIE F ¥ o8
VH AT H S ARV EIRELERIC
€& X%V%/&T%ﬁ<@ék@%
KWHAET DHG 25 L A SBIE
ﬁ?é@%@%m%ﬁ@to_ngwﬁﬁ
722 D% Hl%. IEEE TENCON2010 35 J UF IEEE

International Symposium on Circuits and

UL 3 LRSS

SV TEIE S
B 5 WHRES K

Systems, FEXEIRF

WZRBWTHRE LT,

F o F TEIROVERER LD 7=, 1IMHz
D EBIENEZR O 7 1 X A FRIEEIZIB VT
T U4 VI R & R A B ERRE 2 HE LT,



ZOT VIR 3 T A [E] O
VSWR 27 CHNEKRTHT a7 T L5
LG LT — 2T VX NT—H L L
Tilgk & H L oL,
I HIZ, E RO A o E—F AN
EETHAMICENEZ MG T 2561, A
Vﬁ~ﬁyx®%mﬂuf%ékEﬁﬁ%
D NT Y AZMEIREENR 0D b
TUVRAENEEIND L F O BRNEE
TWbHeD, AfiiA v E—F v ADRWM:
EENZX L TH b7 U P AX D SR
WK D e REERIE DML D T, Z DR
B . IEEE International Conference on
Power Electronics and Drive Systems
(PEDS2011) {28\ T E fLEghEEs O H 71
DT Xa—TDEMA L E—H L ADE
B2 & 2 IR 7 A A FRAT LS SR 6D 7o i
RERE LT, /2. E BRI N7
AEHNDt ZEIZED T UURZ O
Eire— & E 7 77 LTI 5 EIE
WZBWTH A A— RER N7 YA HZIT
EEHZ D LICLY 7T TR &R
TEX5 L9 LzmEE#RSE L IEEE
International

Conference on Power

Electronics (ECCE Asia) IZBWTHREK LT,
F7o. E RIS OHINTE A F— RafAH
T EICKVAMA =X ADEM
PRI K @E R A EBIENIEE LTz &
Xl Es7 707 L, ZORFERNT T
A BN DI E T A T 2 Al 2 i
% L IEEE Annual Meeting of IEEE
Industrial Electronics Society THF L
770

5. LAREMIE
(BFFER A, WAy I B O R JE
ESy)

GEEsm=) (B9 )
1. Tadashi Suetsugu and Marian Kazimierczuk,
Analysis of transient behavior of class E

amplifier due to load variations

International Conference on  Power
Electronics and Drive Systems (PEDS2011)
pp. 600-603, 2011. (&HFAD)

2.  Tadashi Suetsugu and Marian Kazimierczuk,
Diode Peak Voltage Clamping of Class E

Meeting of  IEEE
Industrial Electronics Society, pp.
1318-1322, 2011. (&H#AEY)

3. Xiugin Wei, Hiroo Sekiya, Shingo Kuroiwa
Tadashi
Kazimierczuk, Design of class-E amplifier
with MOSFET linear gate-to—drain and
nonlinear drain—to—source capacitances,

Amplifier, Annual

Suetsugu, and Marian K.

TEEE Transactions on Circuits and Systems

I, Volume: 58 , Issue: 10,pp. 2556-2565
2011, (&EFAH D)

4. Tadashi Suetsugu, Active Voltage
Clamping of Class E Amplifier
International Conference on Power
Electronics — ECCE Asia, pp. 1749-1752
2011, (&EFHAY)

5. Xiuqin Wei, Hiroo Sekiya, Shingo Kuroiwa
Tadashi
Kazimierczuk,

Suetsugu, and Marian K
Effect of MOSFET
Gate—to—-Drain Parasitic Capacitance on
Class-E Amplifier, IEEE
International Symposium on Circuits and
Systems 2010, pp. 3200 - 3022, 2010. (&
mAED)

6.  Tadashi Suetsugu, MarianK. Kazimierczuk ,

Power

Power Efficiency Calculation of Class E
Amplifier With Shunt
Capacitance, IEEE International Symposium
on Circuits and Systems 2010, pp. 2714 -
2718, 2010. (&EHAD)

7.  Takeshi Yasukouchi and Tadashi Suetsugu,

Nonlinear

Simulation Analysis of Transient Behavior
of Class E Amplifier Due to Load Variation,
Proceedings of IEEE TENCON 2009, pp. 1-4
2009. (FEFHAH D)

8. Tadashi Suetsugu, Marian Kazimierczuk,

Analysis of Dynamic Frequency Response of
Class E Amplifier, Proceedings of IEEE
International Symposium on Circuits and
Systems, 2009., pp. 2866 — 2869, 2009. (&
mAED)
9. Hiroo Sekiya, Takayuki Watanabe, Tadashi
Suetsugu, and Marian K. Kazimierczuk,
Analysis and Design of Class DE Amplifier
with Nonlinear Shunt Capacitances, IEEE
Transactions on Circuits and Systems I,
Vol. 56, pp. 2362 — 2371, 2009. (&H

D)

(Fa¥E) GH51F)
Lo Az, e, RRIE, BEEOEM
BCRRE &5 Dk iR O NS EME DR




6

B OEREREESAMEEESS, 2011 4E9
A2t H (EHLL)
AN, VERREGRE . RIRIE, B R
B CEREN S B D RIE RS O FIEME DR
B OEREREESAMEEESS, 2011 4E9
A2t H (EHLL)

Masahiro Kawazoe. Futoshi  Akahoshi.

Tadashi Suetsugu, Peak Voltage Clamping of
Class E Amplifier Using a Diode, TERF
D EASRT - Ly br =g ARSI
HEgEU—27 a7, 2011410 A 22 H (&
7 L)

IWF ANE AR R KR IE, Dk
iEEs DD c WIROZEEIZ K DEE~DE
DY 2 b— g Ui, BRBERTEEIL
MISCEES 23, 2010429 H 256 B (&7 L)
JfE ZXR, RE A, KR IE, E R
B — N RT7 A T(E50H 3 milliic X
LHE—F 7, BRBERFS VNS ES
£, 201049 A 25 A (&EFE2L)
MR R EA - EIRRHE - KR 1E, CMOS De
FDC-DC a2 N—H DL AT U Ri&it, BEXR
BAMRFEE UM SRS 62 [BIEA KL, 2009 4
9H 28 H (&R L)

LI ik

(DA S

Rk
1 ]

1 (Suetsugu Tadashi)
K - TS - S

WF7eE 35 : 60279255

(2) WFFE55 14

2L

(3) L HENFIEA

2L



