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(57) Abstract: Provided is a driving circuit
for a power semiconductor element, which
can achieve a high-speed response to a volt-
age change (dV/dt) while reducing power
consumption and prevent the malfunction of
the power semiconductor element by a sim-
ple circuit configuration. The driving circuit
for the power semiconductor element is pro-
vided with a control circuit for performing
on/off control of the power semiconductor
element, a direct-current power supply for
supplying voltage between control terminals
of the power semiconductor element, and a
switching element connected between the
control terminals of the power semiconduc-
tor element. The switching element is turned
on when the power-supply voltage of the di-
rect-current power supply decreases or
turned on when the voltage between the con-
trol terminals of the power semiconductor el-
ement increases while the power-supply
voltage of the direct-current power supply
decreases to thereby cause a short-circuit be-
tween the control terminals of the power
semiconductor element.
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EWNMEEEZHEADL L, BHRAFERKZFMNBR>TH UL, T—LERIHE
EL. BEHAFERRFIBIET D EVSBENREST S, COMEEEE
THEHIC, ENALERZINA IRETT—F—IIv2BICAEEE
g 24E0HD. LHALAELNL, COAETES— FEBEBOERE
ENHEILLTWVRWMRETEEZEJ V. d t DEELNEMEhEE. BN
A+ ERRFDRA Y FUTHENREET STREMEL H D,
FERRFORBENZENETRBOTERN SHBET IEREHXDER
BERICENT, TERBEAZ, Y— FEBEROEREENEILITHET
2. $BRRTFORAYFUOITHENBRBET HELEHLET AAENDH D
o BAMIZE., ¥— BRI TEFERRTFOT—FEIT I vE EDMIC
EMEPFYURILFET (Field Effect Transist
or) FRENFYURILFET EZERT D, £L T, 77— MEEEIEIEBD
EBREENIL G EASHNIS — FEEN LR LGEIZE, PFYURILF
ETEREENFYURILFETZA0F3HIET, 7T—FEED LR ZHIR
L. $ERXRKXFORA v FUIHEORBELEILT S (BRI, FErXm
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(I T HERLEENDEESINS, COMBEEMBRT S5-HIZ. FIZE,
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HEEREIZDWTIEREINTULVEL,
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ERRER T, HEBAZMA LA L, EEEHJIV./d t [THLTEHREITE
ZL. ENAFERFTORIBESLEEEZE T OIENAFERZTORE
EERE{H5LDTHD,

RAZTRRTH-ODFE

CORRAICERLIBENAFLERRTFORIERE, ENAFERZFOL Y
Ao EGIEHT HHIERERE . ENRAFERETOSIEGTHEICEEEH#IGT
HERERE. ENRAFEARZTFOHEGEFRICERSIN-RA v FUI%K
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TIEIBRETHS.
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EnTWS, BEEIEER 1 00ICIE, ENAFERRFTHAHAIGBT 144
MENTWS, 1GBT1(E, HdIEREN-FTIAF—FEHBATNS,
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HLDT, HNEHLDHEES 21 >T. A VAMOSFET4E&UA T
FAMOSFETS5#%IH13 5, #>AMOSFET4ES—FEIG6EMNL
TIGBT 1O —MIfEHKESh, Z77AMOSFETSIXS—MERT7 %
NLTIGBT 1M —MIERINA TS, HIHERINAF VAMOSF
ET4%4>, Z7AMOSFETS5%4 79452 &IC&>T, 7— MER
6ENMLTIGBT 1D/ — MIEKREERN AN, IGBT 124295
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EAUTHIELICKST, F—FMEM7ENLTIGBT 1D45— MIHEK
EERNAN., [GBT1E247% 5,
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AAKETIGBT 10H#EGEFETHEIS —F—ITI Vv ARBICEEES
HBEL, EZOEREFEIX. I1GBT1AFTRETI GBT 1 DFIfEH

FHETHAT—F—ITZVvAMICEEEZH-ETHIEDTHS, [GBT 1
A REDZEICIE, HIEERIICK>TAHYAMOSFET 404>,
Z7BAMOSFETSEMNADELH>TVWWADT, IGBT 1D —+—I=
VARIZIE, E—DERERSDEREEICI >TEEENMMEN S, 1
GBT1DIZIVARICEE—OERBRIMNERINTHEY., I1GBT 1A
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EhTWd, dV./d t REMEFFLEIK10IE, /—<TU—F2%RFTH
BnFYURIJFET (Junction Field Effect
Transistor) 11, 8&U, IGBT1DIIvHEIMNST—F
BINFEERNTENSOEEHLT HEHITHITONEAAA—F12(2&>
THEREINhTWS, JFET11l&, IGBT1DO7F—F—IT2v4ME (B
AR ERZTOHEETHE) ICEKESA-RAA v FUOIHRFTHS, JF
ET11045—+ (HEHF) FE_OERERDEBAITH SEBEER
100MNDGNDIZ#EHKEN, JFET11DY—RFIGBT1NIIvVA
[CEfSh, JFET1T1DRLASVIEFAA—F 12N LTIGBT 1
DT7— MIEHRSINTWVD, F4A4A—F12F, JFET11IIHLTES
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F—br—IZvAMICIFEZEE—VeNHMEINTNS, D=, 1GB
T1OT—b,r—IZvAEEENLEFLZELTH, Y—F—I v EEE
FEEZIGBT1DOLEWMEEELUTICHMZAOMNANT, 1GBT1AEST
FoFBIEEHEN, T, JFET1 105 —F—Y—RBIZIZAEE-
VehHMENTHEY, JFET11DLEWMEEEVgs (o f f) DI
ME|Vegs | “BEBEE-VeDHEAE| Ve | FUEBIEET S LITE
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—A. EERE, Thbb, FEZICL-TEZOERERINERERE
METTHE, IGBT1OF— Iy AMICHMENSIEEE—Ve
DIEXME | Ve | METT S, ZLT. BEE—VeDIERE| Ve | A
FET11DLEMEEEV gs (of f) DiExE | Ves | KYETT
HEJFET11HAF TS, 2FY, ERBERTHIE_DERERID
EREENMETL-BEIZ. JFET1 10840956, CORER, JFET
11, IGBT 17— I3y RMZEEHRT S, CD=H. COKE
TIGBT1ICEREZEJIV. dtBHMENATEHEIGBT 1O —+EE
OEFMNMEIEN, 1GBTI1MBR>THA VT IREEZEHLT 5 EMNT
x5,

AEADENAFEARRTFORIHERTIE, JFET 11 Z28EHT 516
[CRIDBEEROERFZHITIMLENG L, HELGEBERMICES>T, &
EZEHdV./dtICEEATSIGBT 1DBREMELINETEENTES,
Ff-. EEBICEK, JFET11%280dV./d t BEMERLER1 0AIC
ERBRANDZEMNLEVDT, BBEE100DFEEEANZMASEEMNT
5, ELHIT, BEZOERERIODEREEMNMET L., BEE—V e Offxt
ElVe | MJFETT11DOLEMEEEV gs (of f) OIEXE| Ve
s | KUETFLEBATIFET 11440350, 8EREENIRL .
IGBT 1045 — +rRBADEFEDIL LIFROAL 5T, BIRRETEEN
REL, FA47—FDVANJICKEIRELBREEESIV. d t HEIMESh
HIGEICHLTHIGBT 1OREMEEHFLTE S,

AEBDWMEITRLIZd V.7 d t REMEFFLEEIER 1 O DEIRERE—FIT
HlY. EELEEI V. dtITEHREMEFLOBEEEZR-L TOAIRL,
JFET11%238FTAV-Y, ERFIBAICEEESIV.~d t DM
[C&>THIGBTI1ABRBELLEVEEDERSA VE— SV ADEREJIF
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METIE/ —U—FUFFELTIFET 11 ZHNA, ZOBEEEE
ELTOWAEERL, fIZET ATy avBMOSFETHICERATY
BLY,

UEDEKSIT, /—V)—FHRFZIGBT 17— +—IT I v2MHEIC
BT AL EVWHEHEAERER T, HEENEZMALN S, EELEE
V/d t IR 5EELENTRETHY . ENRFERRFORIER LR
RREZETHIENAFERRZTORIERRER/EI_ENTES,

EHED R EE

B2k, CORBEEERET H-HDEREOHRE2ICETIENAFLERSR
FOREERBROERZ T EHRRTHS, AEEOHEOENAFERRTF
DERBEERE, d V. d t BEERFILEIERICERIEIBE FH X - AN EED
MRE1 ERG D, ERBIREE. ENAFERRFOS— FRENKEL.,
J—R)—FFRFTHDIFETOERBENTET 5 &I BIEHESITHIG
LT, JFETOV—XRERZEIEL., dV./d t REMEFLERRICHKEN S
EREXRZCTIRERETHS. H2(250T, H1ER—DHFSERL
HDEF, A—FEEINITHEETEHILEOTHY., COZEITHBEDEX
[CEVWTHET IS ELETHS, -, PFHIZEEXITRN TV SERERDE
BiZ, HLETHRTH>TINODERHICRESIND LD TIEAL,

AEBDODHBEDI V. ~d t REMEFLEE I OICEWNT, /—<J—F >
RFTHAHIFET 11057 — FHEEEIEIER1 1 ODGNDITHEEKSN, J
FET11DRLAUNEAA—F12ZH4LTIGBT 10OY— ~CiER
SNDRIEIERDOHEN ERAKTHS, LT, dV./d t REMEFFLEER
BO0IZIL, BIERIREZHEHT HIERBIEADOnpn FI T2 13, 54
A—F14, BLTER15MNEBMENTWLS, npn b7 P41 31K
IGBT1D/—F—IZvRMEICERSN, JFET 1 1ITHRNSER
ZIBIRT S/ XV —FITDRA Vv FUIHRFTHS, JFET11DY—
RIFEM15FNLT, IGBT1DIZIvRICE/RINS, £z, JFE
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TIGBT 1@y —kIERShTWLS,

RIZ, BEEIEIRE 1 1 ODBEICDOWTERAT 5, EERKE, Thbb, &
“HERBERODEREEMNEILL-IRETIEH, JFET11EAILTH
U, npn k320021334 27&1Y, dV./d t RBIMEGLEEIEES O
RIZERETFTN G, RERE, I7hbb, FEFICLI>-TE-DOERER
ONBREEMNETTSE, IGBT1DHF—F—IIvAMBICHIMEND
BEE-VeDE| Ve | METT S, 2L T, BEE—V e DIEXHE
|Ve INJFETT11OLEMEEEV gs (of f) DIEXE| Ves
| KYETITBEIFET11HFT 0TS, COKBETIGBT V1IZEEE
EBidV./dtHhEmMmEhdé, IGBT1DHF—FEENERL, npn k
FUVARR I BDA—RIZERDTEN, npn bTUVRXE13H8F 2T B
o DFY, ERBRTHIE_DERERINDEREEMET LIKEETI
GBT 10%HnFREETHELIS— FEENERLZHZEIC, npn b3
VORB1BNF T H, ChITKY, IGBT1DF—F—IT 3y EEMN
Bk, IGBT1OS—FEEOLEN M IIGIESHh, IGBT 1HKRST
T HRBEEHLTES,

npn hIVPRF1BERFAI-CEIZKH>T, EEOME1ITRLIC
V. d t BRENMERFLLEIRR 1 OICEEARTd V.~ d t REMEBSIEEIEE 3 01N
ERMNEIESNEZNDT, [GBT1DF— FERENKEMEATH, IG
BT 1DRMEZLET A EAHKS, B, JFETT1DLEWMEV
gs (of f) DIEME | Vegs | & EROBENLARICEEFOAS
E—VeDEHE| Ve | FUIEBSERETIVLENHDIN, AEBOWMET
EFnpn kI UPRB1BDBF VT EIR—R—ITIyEEEEVbeb JF
ET11OYV—XICHMENE=H, npn b2 XE13DAR—X—T
SyABMEBEEVDL e DiERE | Vbe | EJFETT1DOLEWMEV gs (
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L. npn k3 UPRE13F%F— U FUERLTERLL, JFET T
1TDT—FORLLAY, npn bV RA13DaLYFPOR-—XIZER
HRAOEMEEKEL TLRLY,

LEDES3GHERICE>T, IGBT1DHF—F—I I yvAMIZ/—<Y
—FVRFTHAHAIFET 1 1DHFEEELIZGEICHEAT, npn k7Y
DRBN1BFITEH-TERMNMEREN S8, 1 GBT 1 DOFlEFF (F—
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this technical feature is not novel since it is disclosed in document
JP 10-285909 A (Toshiba FA Systems Engineering Corp.), 23 October, 1998
(23.10.98), paragraphs [0024]-[0037], Figs.1-5. 1Inconsequence, since
the common technical feature makes no contribution over the prior art,
the common technical feature cannot be a special technical featurewithin
the meaning of PCT Rule 13.2, second sentence. Therefore there exists
no matter common to all the inventions in claims 1-10. Thus, the
inventions in claims 1-10 do not comply with the requirement of unity
of invention.
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