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(57) Abstract: A semiconductor device including a semiconductor layer of a first conductivity type; a plurality of body regions of
a second conductivity type, each formed in a region extending from the surface of the semiconductor layer to a halfway portion of
the same in the thickness direction, and each spaced apart from each other in a direction perpendicular to the thickness direction;
source regions of the first conductivity type, each formed on the surface layer part of each body region and spaced away from the
edges of each body region; a gate insulating film formed on the semiconductor layer; and gate electrodes formed on the gate insu-
lating film. In the semiconductor layer, trenches extending between two neighboring source regions are formed by digging from
the surtace of the semiconductor layer, the inside surface of the trenches are covered by the gate insulating film, and the gate elec-
trodes comprise surface-facing parts, which face the surface of the semiconductor layer, and buried parts, which are buried in the
trenches.
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BRiEgE2 L (F—= v A2 )L21LE) (21K, V—REBIHBERS
nNTWd, V—RAEBI L, BREZER 2 ITERRMICEISha240
R—IL2 BICAVRHAH, A—Z I AR 21 FHAT, V—RMEEH148
FURTAIVE Y MEE16ICEESh TS, V—RXEBIIX, f-&2
E. Al ZEERELTETCERNSH D,

—A. BRLGVS, S i CERDER (S i CTEZXIVILET 2N
BRENATWAAlE RMBIOE) 121F, KLA UvEBIEBREIh TS,

V—REBINFEMEIN, FLA VEBICELLEEENENMS i KEE
T, 7—FEB17OER (F—+FERE) MHIEIESNEIEIZEY, SicC
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BEWNMIBEYESIRT B 1 SOMEE->THRND,
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HM20LEALTWVD, ZD=H, FrrLiE, Si CITERFIvILE1
2ORMM2 4HELZIFTTHL, FLUF18DEIE2 5HKVEM 2 6 {4k
[CEREhd, &>T. TL—F45—FEBVDMISFET%EA S
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Tz NERYS)IDD—FMEMN20Q/OBETHLIDITHL,
PEARYYa2DI—MERIFHN70Q--0~100Q/0THB DT,
H—rRy FAMLPERYSYIUNLKEES—FEB1 7251 ZETHE
BERALEBE. Y— FMEEEBEIZEAMISFETDRAA vy F U EE
TELEBEENLH D,

F—bRy RAaL5F—+EB1 7 ENEBMENLREIS— T4 U H—
SENLTEMEINDIZEITEY, Y~ MEBEBEICKIDRA Y FUIER
DEEZREBT HENTED,

T, KT 13, 300k e VUEDFEAIRILF—FE LV 4 X
10"3em 2RULED F—XETD 1A FVEANERITEYBEEIA TS,
ChIZEY, RT 581 SORBE., BEARMICIEK, AT 881 3(THIT
27— MEZRIRE16DESAMDPREEELTHRE1000ALUTDER
POPEFMMBEEMN1 X 10" 8cm 3 UTEHRD, RT B 1 3DRE
HOPRLHMMBEEZEZ1X 10" 8cm UTOREEICHIET LS LITKY

RT A1 SICHBENEFrRILICETRETOBRBE (FyrILE
BE) #RALIEDHENTE, VDMOSFETOAVIERFERET S
ENTED,

ZLT, ¥EFREE 1T, 7—FEB17HPEARY Y UNLHD
o NEARYDaUDEEEML, $94. 1eVTHD, Sl lL, PH
AU 2 DEEREKE. 895 1eVTHD, FD=H, ¥— FEIB1
TOMBICPEAR)DYaVERATAZILICKY, NEKRY LY EEF
BALE-ERELER LT, VDMOSFETOREEEZH1VEFEIEMN
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Fgf-. RT3 24 9 MEE 1 SORERITIE., PELTHMTHLA I H
S i Clid AEBRLLEICEFN TS,
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LIEEHBEETEFNATVAIEIZEY, A—Svo A4 L2 1DBRE
[CHMEFTHECTH, NEOY—R{EEH14FE554, PROKRT ¢
aVA MMEE15ICHLTYH, BERAGF—I v IVE 0 MERBHIL
NTED,

COFEBEREE 1T, B1EERGA—IvI3030 FE2B5-0D
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AIHYBEREEORETIRZIBICTIEANTHERNTHS. M4 A~R
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F=JbrRUDJav22R8bLUF18%FBOHRLTLIICHEIND,
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L. A—DOSBFEEMLI-LREOHALERT 5,

E3AICTRTHFEREE1TIE, FLUF18DRINY—XEH14D
FEEUBPSLODITHL, 1 4ISRTFEFREES 1 TE, FLUF
SDFRIMY—REHE14DRESLYBKREL,

HBEEREEI1ITEVNTEH, FrRLE, SIiCIEAXIVILETI 20
RE2 4HEEIFTHL, PLUF18DAE2 5K LVER?2 6 fHEIZE
BlEhd, &>T, MHILICK2A VEROEROBEREZEZ T, V&
MESHICEBT S ENTES,

BE., FLOF18MRESNYV—REH1A4DRS LY BIPESNFEE, D
FUBBAICTTRBEDHSICIE, FYyRILNMLUF18DEE?Z2 6(IH
STHEHEIN, FYRILEBBTEIEFAILUOF18DAIE25FLUVE
H26DZENENITH>TERMICEET S, £>T. FrRILIBEREL
THLENTE, 7 UVEBROISLLIBRERSGZENTE D,

B15F, AFAOEIERBERICRIFERZEENOTERTHS, K1
6l&. B15ITRTFEREEDOUIRI -1 IHFAEXMLEHERTH
H. B1 7% H1SICTRIFEREZEDUTMIRIII—1THIHBTHRXM%E
HEETH S,

FEBAREES 1, UTICHAT 88N DESHSVDMOSFET (Verti
cal Double diffused Metal Oxide Semiconductor Field Effect Transistor
) DI CEEHEZATLNS, B15IZRT&LSIT, EHOEILCIE, T@E
FBTIY RO RKRICEBESINTLS,

M16, 17I12RF&IIT, FBHREES41 (S i CHEREE) L. S
i CEMR (RTtd) LICEESN-S i CIEAX T vILEBA2%EAT
W&, SICIEFFIVIES 2(F, NEFRHYNF—ELTEThEI L



WO 2010/110246 24 PCT/JP2010/054938

[0063]

[0064]

[0065]

[T&Y, NEQOEERAZRLTWNWS, COEREBETIE, SiCITEXXY
YILVBA2DEZIF. 7 umTHY, SiCIEZFIvILEL42DONE
THMEEE, 1x1016cm3THb,

SiCIESFLVILEA 2DREMICIE. BHOART « 18I (U x/LIE
) SMAFIHEEINh TS, BRT B4 3, PROEERETL

DR T (B4 3T L CESLRMREEZE T TETICEVS &L S IR
ENTWD, COEBBRETIE, RT 854 3DFESIE. 5000A~6
500A (500nm~650nm) THd, £L T, RT s fEE4 3IF,
PERMMTHIA | D1BAAVEAKRICLYBRSh, BRTEH5—+
HBEAICDESHRADHREREELTHEEINT000A (100nm)
UTOHADOPERMMEEN1 X108 cm3UTTHIFMYERE IO
2714 ILERBLTLS,

BERT 18I 4 SOREIIZIE, V—REH4 40K T 15854 3DEHF
CHIREEITTERSINTLNS, V—XiEH4 4L, SiCIEFFIvIL
Ba2&YENBERMYHISEEICR—ELTEINEIEITEY, N+HEOD
BEMERLTWVND, COEBERETIE, V—XEH44DFRSE, #8925
0O0A (250nm) TH.

EYV—AEE 4 40RMICE, BERORT 2520 MEE 4 BHART «
M4 IHAEVSIAMII—EHREETTEREIATWS, ERTa224
O hEEASIE, V-REH44EFRESARICEBELTEREIATVNS, &
RT14a080 FMEFAGIE, AT 584 3 &Y L PETHYITREIC
F—E dshdlelt&Y, PHEOEEFERERLTNS, COERERE
Tk, RT3 2 9 MEHBASDFESIE, 83500A (350nm) T
Hb,

SIiCIERFIVILEA 2 LIZIK, 7 MEGE4 6 ATBRENATLS
o F—hiEBEA 61X, -EZIE S0, (BEYUaY) hbkb, H—
MEBRIE4B6DESIE, f-EXE, 9400A (40nm) THB,

F— MEBIR4 6 EICE, ¥— FEIB4 7HABREINATWS, ¥— FEIE



WO 2010/110246 25 PCT/JP2010/054938

471%, PRERHYTHEBAE5Xx1014cm-2~5x%x1015cm-20DEBH
AD F—XETF—E VI ShfzPEKRLYaonblid, 7— FEWEA4
7. ENMIBYAESY—REE4 4 (RT 48154 3) OREIZE>THIT
5hTW3,

[0066] F7-. SiCIEZXTvI/LE42LICE, BRERZELISHAERINT
W3, BREEZE48IZEY., SIiCIEAXIvILEL4 20KREMAT—
BiB4 7 ELEBICHBESATWLS, BREKEIREA 8IF, &AM, Si0,H
YA

EEREE4 8ICIE, &ERT3U42 9 MEE4 5 EMMT HEEIC, O
VB FR—ILA 9N EINTLNS, FIF Y FER—IL4 9, #—F
HBE46ZEBEL, BaVE Y FR—ILA9ANICE, RT3 % U ME
HAs5DEEELVY—RIEH 4 412HFBRTa089 FMEE 4 5DF
EDEANERA TS,

[0067] YV—R{EH44BLUVARTa042 9 MEE4SORAIZIHITDa2E2Y
FR—IL4 QRICERLEA L (322 FR—ILA9DEEL) GHHVICfE
MliitZE4 sOREALIZIE, TAMST i (FAY) BBEELUT i N (2t
FRY) BEBEEBLI-BEEBEEZE T OIS —I v I ARILEO0NERENT
W5,

EBiEgE48 (F—= v o AR/ 50) LIZIX, V—REHES5 1 1A
EhTWgd, YV—REES 1(E, BREEZE4 8ITHlish-Eav80
R—ILAQIZAYRAH, A—I YT AZIE0ZEHEAT, V—RXMEH44 8
FURTAIVE Y MEEASICEEShTNS, V—XE@BS 11, =&
ZIE, A ZEFEHDELTELEEMHENILE S,

[0068] B16IZRT&KIIC, V—REBMHBS 1 LICIEFH, RUAMSFES 2H1EES
hTW3,

£, BRLGWVA, S i CERDEE (Si CIEAFIvILEA 2N
BREShTWAAlERABIOE) 21X, FLA UEBATBREIA TS,

Y—REES 1 HAMEMEIh, FLA UEBICESAEZEENNM SR



WO 2010/110246 26 PCT/JP2010/054938

[0069]

[0070]

[0071]

BT, Y—FEB4TDEM (F—FERE) MHlEENEEITKY, AT
(5B A 3I2H 1T B — MERE 4 6 EOFRMEFEICF ¥ RILATREIAT
VY REBEEBS1EFLAUEBEDMEIZERNRN S,

Fr-. 1 5ITRT LS5, EMBRHZIE 4 8 LIZE, SEBEDERMIER
[CHF5T D7 — Xy FE3&, F— bRy FE3NLREUDT— T 1Y
H—54 LABREINTLS,

H— kR K5 3%, FEKXREES 1 O—RBITR-=EDDHRIZEE
ShTWBD,

T—rT740HA—5641F, =&AL 3KETbN, 7— /Ry F53H
BESNTWS—FREZORMDOMAREDETEWIFTICEYTLS
o BT—FT4H—54D—FEDmEIL, F— /Ry K5 3ITHEEEN
TWd, 7T— b7 4 0H—5 413, EBHEEES 8ICHEEIN-BEILS5
(B1788) 20LT, 7T—rEEB4 7 LBREINTLS,

T—brRYRE3B&LUVT— T H—54F, V—REEBS 11T L
THREZ T CTIEEMIZRT O A TNS, BRI, ERiERE4 8 L
[CHENT, YV—REBS5 1 &, Y=tV FE3BLUS—+T1s0H—5
APBEEINTOENRRZ, ¥— Sy F53B&US— T4V H—5
412 LCHIREZET TS TS,

F—by RE3ELUVY— T s H—541F, RALEEMENGLED
o MELLIE, ¥—FY REBBLUVT—FIT4 0 A—54E, V—RE
BS51ERLEEME. EZE, Al ZXTFEAELTELEEMEMNSY
5, V—REBS 1, Y=ty 53L&V —b+Ts0A—54MRALC
EEMHN L DIBA. BREKRZELI SOXALELICFOEEMHMI LA
BIEEREL., COBRENFI—=—25F52&IC&Y., V—REBS1, &7
— bR YRFE3BLUVT— T4 VA 4EBRTEIENTES,

NEARYI)a D —FMERMN 20 Q /OFETHLIDIIHL., PER
Jo)arni—MERIFH70Q-0~100Q/0CTHAINDT, ¥—k
Ny RFE3MBPEARYDYaUNLLES—NEWM4 725 ZRITIERME



WO 2010/110246 27 PCT/JP2010/054938

RALEGE, T MESEBEICEKOIMISFETORAYF U EELRE
LaBEnsHb.

H—bRy K53, —+EHA 7 ENEBMENLLRIT— T2 H
—54EZNLTEKINSILICEY., YF—MEBEERICKDIRA vF VYT
EEDOHMBEZERHT S ENTES,

[0072] H18A~KE18GIE, H16ICRTFEREEDHETEZIRICRTIR
XHGHERTH .

FEALEE41OHETETHE, B18AICTTLSIC, £, TEF4F
Uy LEREIZEY, S i CEIR (BRET) LIZ, SiCIEZFX vl
Ba2h”EEND, RIZ, 300ke VEILEDFEFAIRILF—ELV4 x
10"3em 2PEDRF—XETHD 1A A VENEICLY, SiCIERF
UXIEA2ORBEIZ, AT+ 84 3ZBRT H-ODPEFHMYTH
HA | BNBERMITEAN (10T3F) shd, RWT, BBAAVEAE (-
EAE, ABAFVEANRE) ITKY, RT 84 SORBEIZ, V— X8
A4 45T D-HDONELTHMYPYTHSPIAERMITEASTNS, E5IC
 BEBAFTUEANE (ERE, 4BAFVEANR) ITKY, AT 184
BOREEIC, RT3 Y MEBASEHAT 5-ODPETHMTH
HA I NERMITEASHS, Z0%, BE (EXIE 1750%C) IT&
BT Z—ILfThh, Si CIEZFIYILE4 2DKRBIIC. AT 1 8
43, V—RIEBA4BLUVRTsaU2 0 MEE4SHABREIND,

[0073] ®IZ, B18BITERT LT, BEILAICLY., SIi CIERAXLVILE
4 2MFRMEIC, F— MEZE4 6 AR LD,

FND#E, B18CIZTERT &S5IZ, CVD (Chemical Vapor Deposition : 1k
FRAEBE) EICKY, Y—rEBR46EIZ, RUDYaUNHEEIND
o RNWT, RYDYIVOERBEPRARY DY IVDOEBEREICELLEED
=6, "YU OHERIZ, B ((ROv) Ar—EVIshd, ZDB
DFE—E T, EAE, FAIRIILF—N30keVTHY., F—XE
M2x10'5m2THEIM A VEANKICKYERESNS, FLT, 74 K1



WO 2010/110246 28 PCT/JP2010/054938

[0074]

[0075]

[0076]

YIZ74B8&UTyFUTIC&Y, PERRY DY IVDOBBERBIRIRMIC
BrEIN, F—rMEGE46 LI, PERARYDYIUNLELES— FEIEA4
IhABHENE, — FEBA 7L —Z 0T ENBETOBRIZBENT
= FEBATORAITIE, S 0. MoHDEREEILES 6 HNEL S,

HNT, B18DIZRT&SIZ, CVDEIZKY, SiCIEAFXT vl
Ba2tiz, BREBEE48AHEINE, T—FEB47ORELODBER
FRILIR 6 6 1. BRIEEE4 8 & —KLT d. TD&R., T+ NIV IT T4
[C&kY., BEERZREA4 8 LIZ, LRI —UB 7HEHEEINDE, LDX
FXE—25 7%, BREBREE48IIHKITHa248 0 biR—IL4 9 EBET
REWAEXAT HEOEHEL TS,

ZF0#%. B18EITRT &I, LVRMIEZ—2U5T7H#IRAVICAWN:
TyFUIIc&Y ., ERRGEES 8IC, I3V FR—IL4 9D END

FLT. @18FIZERT&LDIC, RNYREKITEY, V—REEH4 4B &
VRT4avR 9 MEBA4SOREIZE TS89 h—IL4 QRNIZED
HWaLt (V29 bAR—IL49DEELE) BoVICEMBRIE4 8DRE L
2. TiBEUVT i NOMBEICHESNSZEIZEY, A—Z vV A5IL50
MR ENTWS,

TiBELEUT i NORKE (R/3y %) IZ51EHENT, B18GITTRT &S
[T, RNV BEITEKY, F—Z v I AR)LE0LIC, V—REMWBS 1K
Ehd, TO%, V—RAEBS5 1 LIT, BAMERYA I FRBREINE, %
LT, V—REES5 1O—FE/NNY FELTEHSEEHIT, TOREAM
R4S FABRBIKRESAER, BAERYA S FOXF2T7H8MThND
o CHITEY, BHERIA I ARSI FES2E4Y, B16ITFRT
FEKREE 4 108 O5ND,

LEDESIC, $EREB41I1E, Si CIE2XIvIILE4A2E, S
CIERFIYIEA 2ORBEICERBICHSN-ART 15854 3 &,
AT 1 fEE 4 SORBEIC, KT B4 SORBLEMREEIT TR



WO 2010/110246 29 PCT/JP2010/054938

[0077]

[0078]

[0079]

[0080]

f=V—RMEH4 4L, SIiCIERFXIYILES 2 LTSNS — M
BiR46&, T—MERIR4 6 LICHA SN, RT (B4 3DAKEY—

AMEE 4 4 EDOEDEBAIHAT E7— FEW4 7 LEHATLS,

FLT, RTsfE4 31F, 300k e VUEDFIAIRILF—ELUV4
X10"3ecm 2PEDRF—XETHD 1A AT VEANEICLYBREIATINS
o CHITEKY, RT s 18H 4 SDORER. BEARMICIE, RT 584 3I1TH
(T2 — MMERE46DESAMDHPREEELTLHRET000AUTD
BADPELHMMEEMN1 x 10 8cm 3LUTERD, RT B4 3DE
BIHOPRERMMEEZEZ1 X108 cm2LUTOREEICHETIZLICE
Y, RT 184 BICHEEINEF Y RILICBITAEFOBEE (Fyil
BEE) ZMLIEEHTENTE, VDMOSFETOF VEBRZEERT S
ZEMNTED,

ZLT, ThoDFBREES4 1T, ¥— FEB4 7HPEARY YO
oA biEdH, NERY DY IDORERBBEE, ¥4 1eVTHSD, T
L, PEREARYDIDOHEEEME. 5. 1eVTHD. TD=H. 7
— FEBATOMBIZPEARY DY VEREATAIEICEY, NEKRY S
JavEBRALEBRELEELT, VDMOSFETOREZEE##1VE
FHIENTES, TOHRR. MISFETHATDKRETY—RAEES 1
ERLAVEBBEDHMZERND FLA V) —VBREBRT DI ENTEDS

Tz, T—FEBA4 TOMBTHAIPRKRY S )IVIE, BASX 1014
cm 2~5%X10"5cm 2DFEEAD F—XETF—E T En-PERY
vyavhibihd, F—XE%5x 10 4cm2REETEHIEICELEY, 7
—rEBATDL— MEMAKRELHY T ELDEHLETES, T, F—
AE#5Xx1015cm2RTETBHIEICKY, ¥— +EWES4 7D BLRY
— MERIE4 6 PICIEAT 5 LEHLTE, TOMLRMERT H7—+E
B4 7ERTAEEAIEDETD) -V DREEFLETES,

B19d. AFEADE4EREBEITRIFEREEOEXNLETERTH



WO 2010/110246 30 PCT/JP2010/054938

[0081]

[0082]

[0083]

5, K201%, E19ITRT YR — 1 ZH T2 HEEFEEDEX MM
EETHD,

FEEREE6 1, B19ITRT LT, UTICHHAT 2RI LLEDV
DMOSFET (Vertical Double diffused Metal Oxide Semiconductor Fi
eld Effect Transistor) M/ CEZE#HIEA TS, BEHDOEI/ILCIE, F@E
FBTIY RO RKRICEBESINTLS,

FEAREEG61 (S i CHEREE) 1. M20ITR7T&5I1T, SiCcHE
R (RRET) LICEBSNES i CIEZX I v LEG 2%BA TS,
SIiCIERFIVILES 21F, NEFHYN R—EL TSNS EITLY
. NEQEZERZRLTWNS, COERBHETE, SiCIEXIFIvILE
62NDEXIE, 7 umTHY., Si CIELAFIvILEES 2DONERHY
BEF, 1x10'%cm-3THb,

SIiCIERFIVILEG 2MORBEICIE, BEHDART 1t 6 3 M A5
[T Eh TS, ERT 56 3L, PROEEHETRL., thORT
PHI 6 SITH L CHEELHRZEEZ (T TETICEUS &S ITHREATNS,
COEBEHMETIE, RTsEH6 SDFESE, 16 500A (650 nm)
THb,

ERT 4 A6 SORBEICIE, V—R{EEH 6 40K T 1 i 6 3DERK
ERHIREZEFTTEEEINATVNS, V—REEH641E, SiCIE2FT VL
E62&YELNBELRMYMMNTEEICR—E IINdIEITLY., N HOE
BRAERLTWS, COEMBMBETIEH., V—XEH6 4DFESE, 89250
OA (250nm) THd, LT, V—REHEG6 4L, NEFHEMTHS
P (DY) DBBAAVEANKRICIYBEEIN, TOREANODFERSHMN10
OA~2500A (10nm~250nm) DEHITHEITBEINERHMMEE
M1 x1020cm 3~5x1020cm 3 THDIRYIRABORHMMEETO
2714 ILERBLTLS,

&YV —REE 6 4 ONAIZIF, EHROART 38 MMEE6 5, KT
1 $EE 6 INBUSARIC—ERREZEITTEREIATWS, ERTsa



WO 2010/110246 31 PCT/JP2010/054938

29 MEE65IE. FERICENT, V—REEG6 4IZRYBEFEFLA TS,
BRTAa329 FEEHIG6 51, V—RMEEHG6 4ZFIARICEREL THA
ENTWD, B RTAIV2 Y MEEGE6S5E, RTABEHE63KYELPRR
HMHARREICF—E I ENdILITLY, PHROBEHERLTLS,
COERMBHETHE, RT3 0 FMEE65DRSE, $¥3500A (3
50nm) THd., LT, RTr 324V FEEH6 51X, PERHMTH
HA I DBEAFVEANERICEYBEEN, TORENODESIMNS500A
~1000A (50nm~100nm) OEBARICHEIFTEHPERHMMEEMN2
X1020cm=3~5Xx1029cm 3THY, RENSLDFESAT000A (
100nm) UEDEAZIHEITHPEAMMEEN2 X 1020cm 3LUFTT
HEARY I RABOFMMEETO I 74 ILERALTLS, ChITLY, RT
4AVEY MEEGSICHEITAREMNODREAS00A~1000ADED
SDTFE. AILAS i CITHT IEBBRLULIZEFEN, RT232489 FEE
6 5IZHTHRAMNSDFEIMNT1000AULEDERIZIE. A I NS i CIC
XY HEBERBTTEENTL D,

[0084] S iCIEARFLYILE62LIZIE, ¥— MeBIEG 6 M EESh TS
o F— MEBZEG6 6%, 1z&AIX. S i 0, (BE>UaY) MhHiED,
F— hMEgES6 6 LIZIER, ¥— FEB6 7THEREINTNS, ¥— FEIE
671, &L, F=TFrRUSD Yoy (NERHELEPERMEHMN
F—EvdasntzR)L)av) hohid, 7—hEEE6 7, EWLIHEY
B5YV—RAfEH6 4 (RT 86 3) DREIZE>THRITLNATWS,

[0085] Ff-. SiCIEAFXLvILEG 2 LITIE, EBREERIEG SHABKINT
W3, BHEiERIE6 8IC&Y., SIiCIEAFXFIvILE6 20KRAMNY—+
BBE67LELICHBESINT LD, EBREEEEG 81X, F-EXE, S i O0.M
YA
EREIES 8ICIE, &ERT 3429 MEEG6 5 EMMT HEEIC, O
VB RR—IL6 9N EINTLNS, FIVF Y FE—IL6 9K, ¥—k
tZE6 6 #EEL, £8aV% 9 FAR—IL69AIZIK, KT, % 9 B



WO 2010/110246 32 PCT/JP2010/054938

[0086]

[0087]

[0088]

HesnEEELUVY—RIEHG6 4(12HFERTa08Y FEE 6 5DE
EDEANERA TS,

V—REHG6 4B &LURTa2 Y MEH6 SOXRAICHITHIaLEY
FR—IL6 QRNICERLEA L (3229 FAR—IL6 9DEEL) HHUVIfE
FliieZE6 sORELIZIE, TAMST i (FAY) BBEELUT i N (2t
FRY) BEBEEBLI-BEBEEZE T OIS —I v I AZILT7OMNERENT
W5,

BiiEZEE6 8 (F—I v AR 70) LIZIX, V—RAEE7 1 1R
EhTWgd, YV—REBE7 1(E, BREERZES sIckiah-£av80 +
R—ILB6 QICAVRHA, Z—Z VI ARIILT OFHAT, V—REEHG4HE
FURTAaUEY FMEE6SICEKEENTVS, V—REB7 11, =&
ZE, AN EZEFRELTELEEN GRS,

V—REB7 1 LIZIE, RUMS FET7 20 EBEA TV S,

£, BRLGWVA, S i CERNDEE (Si CIEAFIvILEE 2M
BREShTWAAlERABIOE) 21X, FLA UEBATBREIA TS,

YV—REB7 1 HMEREIh, FLA VEBICESAEZEENNM SR
BT, Y—FEWEB6 7TOEM (F'—FERE) MFlfShd I LIz&Y, KT
(5B 6 BITHBITEHY — MMERIEEG 6 EORMIAFEIZF v RILHBEREINT
U REBEBT71E LA UEBEDBIZERNRN S,

T, B19ITRT LS5, EMBRKZIKG 8 LIZE, SEBE DERMER
[CHFE5T D7 — Xy F73&, F— bRy F73NLERUYBDT— T 1Y
H—7 4 EDBBEEINTLS,

F—hRy R731E, $EBFEE6 1 D—AIRICA - E=EI DD RICEE
ShTWa,

F—br27420A—=741F, ERE, 3REFION, ¥— Ry K7 3H
BESNTWS—FREZORMDOMAREDETEWIFTICEYTLS
o BT —bFT4H—T7 4D—FRDmHEIE, T—F/Xy F7 3ITHEKESH
TWd, Y— b7 0H—7 41%, ERERZEG 8T sh-ERET (K



WO 2010/110246 33 PCT/JP2010/054938

[0089]

[0090]

[0091]

TEY) EALT, F—FEB6 7 LESA TS,

F—bRy F73BLVT—rT4oH—741&, V—REE7 1(xL
THREZ T CTIEEMIZRIT O A TVS, BRI NI, ERiERES6 8 L
[TEWT, V—REB711E, T— Xy F73B&UVTF—rTa 2 H—7
AMBRENTWEWRRZ, T— Xy F73B&KUS— T 0 H—7
412 LCHIREZET TS TS,

F—by R73B&UVS— T 0 0H—7 41F, ALEEMENGLED
o MELLIE = FXY R73BLVT—FIT40A—74&, V—RE
B71ERLEEME. EZE, Al ZXTFEPELTELEEMENSY
5, V—REB71, ¥—brRXYR73B&EUS—bI710A—740AL
EEMENSGLDBE. BRHEZE SORARELICFOEBHMEMN S
LIEEMHRL., COEENI—=27FH52&IC&Y, V—REB71. 7
—rRXYR73ELUVOT—F T4 H—TA4FEHET I ENTEDS,

B21A~K21GE, B20II T4 EREEQHETEZIRICRTIE
XHGHERTH .

FEALEG 1OHETETHE, K21 AICTTLESIC, £, TEF4F
Uy LEREIZEY, S i CEIR (BRET) LIZ, SiCIEZFX v
B62hEENE, RIZ, 1TBAAUEAKRIILY, SIiCIE2FT Y
LB 6 2MKREEIC, RT 156 3EMAT 5-ODPELRHMY (F& X
(E. A1) NERMITEA (10T3F) Shd, RWT, BEAFVEAE
(FzEARE, ABAFVEANR) ITKY, AT 4586 SORERIZ, V—
ARG 4 ZHHT 5-ODNELHYTHSPAERMITEASINS, &
S5IT, BEAAVEAE (FERIE, ABAAVEANRE) ITKY, RT 58
6 3DKRBEIC. RT3 2 0 MEE6 5EWT 51D PERHY
THHA | NERMITEASTH S, TDHE, B8R (;&EAIEX 1750%0)
[CKBT7——ILHBThN, Si CIEAXIYILEG 20KRBEHIZ, KT«
B 63, V—RHEHG64BLURTaIU2 Y MEEI6 SMABRIND,

RIZ, B2 1BIZERT LT, BBIEAICELY, SiCIEAXLvILE



WO 2010/110246 34 PCT/JP2010/054938

[0092]

[0093]

6 2MRMIC, 7'— MEBIE6 6 BRI D,

FD#E, B2 1CIZTERT&S51Z, CVD (Chemical Vapor Deposition : 1k
FRERE) EICKY., F—rEBIE6 6 LI, KU JarvhHiEshd
o RNT, RYDYIVDOBBERBE F—TrRYDYIVOHBRBICELS
5B, 1 AVEANEIZKY, RUDUIDDHEREIC, B (REV) B
F—Evdand, LT, Z# bIVYTST4BLUVTVFUTIT&Y,
F—=ZrRUS Yo DBBEBRNERRMICEESA, ¥— MMEBIE6 6 LIC
 F=FbrRYD YOS ET— FEEE 7RIS, T— FEE
6 7MHINF—_V T INBIETOBEEIZENT, ¥— +EB6 7DXR@AZIE
.S i 0, HBERBILIR7 5NELD,

RNT, @2 1DICFRT&IIT, CVDEIZKY., SiCIE2FT vl
fB6 2Lz, BREKIEG SAREIND, Y—FEB6 7TOXRALOBER
BRLIE7 513, EMERIR6 8 &L —KikT 56, TDHR., 7+ VI T T4
[C&kY., BEEZKEG6 8 LIZ, LR M-V 760 BHEENDE, LDUX
FXR—27 61, BREERZIEG 8ITHTHa2429 F—IL6 9EBKT
REAEXAT HEOEHE LTS,

ZF0#%. M2 1EICRT &I, LPRMEZ—2T7 6 FIRAVICAWN:
TyFUIIc&Y ., ERREESG 8IC, I8 FR—IL6 9N END

ZLT. B21FITRT&ESIT, RS BEICEY, YV—REE6 4B &
VRT4a0B 9 FMEEB6 5DREZHITDa0EY rik—IL 6 9RIZED
HWarLt (29 bAR—IL6 9DEELE) G VICEMBRZIEG 8sDEREL
2. TiBEUT i NAJRIZEBSNSZEITKY, A=y P ARILT70
MR ENTWS,

TiHEUT i NOFEEICSIEHONT, B2 1GITRT LT, R E
FRIZEY, A—Z YV AFILTOLIS, V-REBT7 1A EREEINE, ZD
%, V—REB7 1 LIT, BAUERYA I FRERSINE, ZLT, V—X
BEWB7 1O—8E/NY FELTEHSEB-HIT. ZORBAEMER) A = KA
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[0094]

[0095]

[0096]

[0097]

FERMICBRESINTZE, BAERIA S FOF27H/THbNE, ChiTkY
CERERVASIEARYSAZIRET72ERY, M20ITRTHEFREE6
108505,

LEDESIZ, $EEREEG61IE, Si CIE2XIvILE62E, S
CIERFIYIEG 20RBEIERMICH SNV —XMEEHG6 4 &,
SiCIEAFIVIEG 2MFKREERICY —X{EHE6 4 &BHEL TGERMIC
BRENIzRTsa2029 FMEEHIG6 5 E, V—REHG64B&LUART Y
24 NEEG 5 LICE S THRENTA—SI v I AZILTOLEERFZTLS
o FLT, RTrav4 9 HEE 6 SOREBEICIE, PEFRHEHMTHSA |
MS i Cld T EBRLLEICEFNTILNS,

RT4a248%9 HEE6 SORBHIZPEFHMMAS | CIZHT HEAER
LI EHBEETEFNATVAIEICEY, A—S v o A4 IL7 ODBRIE
[CHMEETHIECTH, NEOY—R{EEH6 411554, PROKRT ¢
aVAYD MMEE65ICHLTYH, BERAGF—I v IVEI MERBEIL
NTES,

COHEREES 1 TR, F1EERGA—IVIIVEI &R
DENBRFETHD1=0, HEDS | CEEREB LY LEEICET ST
AFBLUEHHEEREBRTEIIENTE S,

Fl-, COEBBETIE, RT3 042%9 MEE6 5DRANSDFEEA
500A~1000ADIWHIZ, AIAS i CIZHTIEBBRULIZEEN
ARTAAVEY FMEHESDREANSDRESNAT1000ALULEDESITIE
. AINS i CICHRTIEBBRRGETEEATNS, RT3 0 MMEE
BE5NDKEAMODEEMNT1000ALLEDEAICA | NBAFITEENTINT
H, TOBEGA I NI EY FMEROERIZEST 5 LiFg0, LA
2T, ZD&SBEVBRICETA | ZEEEIIF—EVITEHIEITED
|EAMNENMN, S i COREICET SR FELUHHEO S 5K 5EFBAE
5hTW3,

Ffo. RT,224 9 MEEI6 S5, EBBRAAVEARICLIYBREIND
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[0098]

[0099]

[0100]

[0101]

o BERAAVEAZTHNIE, RT430489 FMEB6 5ORENODFS
M50nm~100nmDEBHIT, PEFHMMES i CITHT HEERUL
[CBZITEATEIENTES,

-, V—RAMEE6 4DREBRICHETEINELMYEEMN1 x1022ecm-
3~5X1020cm 3DEEANICHIHENTNSDT, NBEDY—XMEE6 4
(TR HIEERGA—I v 2029 FEHRICBLENTES,

LlE, READOEMMBBICDODWVTEHRALELA, FRAFSE SITHDOERKR
BETEETDIZELTED,

FEZE FE1BLUVE2EFEBRETIE. FLOF 1 8RB EINT
WA ERY EIFEMN, FLOF 18I, EWNNIBYES V—XMEE1 4
BIZ1 DEEENTWTEHEERL, =20, FLUF 1 80MEHEEENEC
EIC&Y, FYRIVIBESSICIERT DI EMNTES,

T, RT 18 (13, 43, 63) BLURTsa2Y MEE (1
5, 45, 65) OEFEOHOPERMMIEL, A I ICERLT, ol IER
F (B%GE) THoTH&KLN,

T, V—REE (14, 44, 64) OBEOE=-OONERHESIE, P
[CRR5F. tOVIERF (As (EFR) BE) THoTHLL,

EBITFER,. A= YO AR (21, 50O, 70) &, Ti/TiN®D
BEEEZALTLALDICBESNG L, FEXE, Ti, TiNJ Ni
AL, Ta (BY4)L) , TaN (Blk328)L) (W (BUTRTY)
BEUWN (BIEZRVTRATY) OEMLERINSG 1 EOMHENSEHE
BEEZALTVTEIVL, ZOHEINLSBRINDIEHEFEOEMHMN A
LPEBEHEEL-BEEEBEZALTLTE &L,

Fl-, FEEKEE (1, 31, 41, 61) ITBLT, FREKXHHDE
ER (PR, N&) Z#REL-BENSFASIATH KL,

T, FEEEE (1, 31, 41, 61) OEKE, S i CERICERS
TS0 (YJav) ERTH-TH &L, ZDHFE. S i EREITE, F
BERBELTODS i TIEAF D VILBIERESINS,

\\\
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[0102]

[0103]

[0104]

T, HY—MMEBIE (16, 46, 66) [, S i O, LNDIMEBEMH TR
BEhTH &L, T4h5, XH#BRAL, VDMOSFETIZRLY., ¥—
RBEOMMELTS | OLLNDREMHMERALIZVDMISFET%&
ZAFEREEICERATEIENTES,

S 5IT, AFBAIEX, 1GBT (Insulated Gate Bipolar Transistor) F7-
(XS JUMOSFET (Super Junction Metal Oxide Semiconductor Field Ef
fect Transistor) ZEA AL BAKEICHEHAT S L TE S,
5K Tt 451

RIZ, AFERZE, EEFIE L CLEHICEDWNTHRAT S, FFEHRE,
UTOERHFIZE >TRESNDHDTITALY,
<ZEMHl1~12EICEEFE 1>

FUBRBEIUVRLA VY=Y EROERNREZIRT 57012, EHEH
1~12B&ULEH 1 ZUTOREYERELT -,

[ErEH 1]

IFPRFYvILEEZEIZEY., S i CEIREIC, NERHEYEEMNT x 1
0'5cm 3THAHS i CTEFX T vILEEHMA L=, LT, 8300ke
VOFAIRILF—BLIU7Xx103cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
MR (KT« MRl ZWmAiLi-

ChIZEY, @2 2I0RTFHMMEETO I 7MILERT 5P REENG
bz, hHsL, COPHEBERIE SiCIEAFXFTvILE4 2DFKEAM
5800A (80nm) UTOHMAITHEITHPEFHMMEEMN1Xx1018¢
M 3UTTHLIFMMEETOTI7MILERBLTLS,

[l 2]

IFPRFYvILEEZEIZEY., S i CEIREIC, NERHEYEEMNT x 1
0'°cm 3THAHS i CTEFXLvILEERA LIz, LT, 8300ke
VOFEAIRILXF—ELUE6Xx10'3cm 20 F—XETD 1A A VEA
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
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R (RT « 8B ZERRELT-
CHIZ&Y, I23ICRdFMYMEETO I 7 ILERT 5P RELEMNE

Sbnt-. ThHhbb, COPEMEFIE. SIi CIEAXTvILE4 20F@D
S5800ALUTDEHAICHITAPEARMMEEN1Xx108cm3UTTH

[0105]

AIAHMEETOI7A4ILERB LTS,

[EHEHI 3]
IEAXSv)LEEEICEY., S i CEIREIC, NERMYEENT X 1
0'5cm 3THAHS i CTEFX T vILEEHMA L=, LT, 8300ke
VOFAIRILF—BELIUEXx103cm 20 F—XETD 1A A VEA
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
PR (RT s fEED) EWMAELT-
[0106] ChickY., @24ITRIFHMMEETOI7MILEHT HPEEENG
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPEAMYMEEMN 1 X10'8cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[E5Ef 4 ]
IFAFIvIILEEEIZEY, Si CEIREIZ, NBERHMPEREMNT x 1

0'°cm 3THAHS i CTEFXLvILEERA LIz, LT, 8300ke
VOFAIRILF—BELU4x10"3cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
PR (RT s fEED) EWMAELT-

ChIZEY, M25ICRITHMMEETOTI7MILERT 5P REENG
bihtf-, IHE, COPREEIE. Si CIEZ2FPvILE4 2DFKRAM
5800ALUTREAIIEITHAPEFIHMMREEN1X108cm3UTTH

[0107]

AIAHMEETOI7A4ILERB LTS,

[SE7E4 5 ]
IFAFIvIILEEEIZEY, Si CEIREIZ, NBERHMPEREMNT x 1

0'5cm3THAS i CTIERAFX I vILBREHHLI-, #L T, 340ke
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VOFAIRILF—BELIU7Xx103cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
fElE (RT < 8B ZEWMRILT=
[0108] Chic&kY. E26ITRIFHMMEETOTI7AILERT HPEEEMNG
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
5800ALUTREAIIEITHAPEFIHMMREEN1X108cm3UTTH
AAMMEETO T 74 ILEBL TS,

[EHE516 ]
IEAXSv)LEEEICEY., S i CEIREIC, NERMYEENT X 1
0'5cm 3THAHS i CTEFXTvILEEHMA L=, TLT, 8340ke
VOFAIRILF—BELIUB6x102cm 20 F—XETD 1A A VEAN
EIZEY, SIiCIESXRDYILEDORERIZ. Al ZF—EVI L, PE
fElE (RT < 8B ZEWMRILT=
[0109] CAhIT&Y, B2 7ICRIAHMMEETO I 74 ILEFT 5P RUBEIS
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPEAMYMEEMN 1 X10'8cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[ 7 ]
IEAXSv)LEEEICEY., S i CEIREIC, NERMYEENT X 1
0'5cm 3THAHS i CTEFXTvILEEHMA L=, TLT, 8340ke
VOFEAIRILF—BELIUEXx102cm 20 F—XETD 1A A VEA
EIZEY, SIiCIESXRDYILEDORERIZ. Al ZF—EVI L, PE
fElE (RT < 8B ZEWMRILT=
[0110] CZAhiIT&Y, B28ICRIAHMMEETO I 7M1 ILEFT 5P LUBEHIS
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPERMMEEMN 1 X108cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[E7EH18 ]
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IEAXSv)LEEEICEY., S i CEIREIC, NERHMYEENT X 1
0'5cm 3THAHS i CTEFXTvILEEHMA L=, TLT, 8340ke
VOFAIRILF—BELU4x103cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
fElE (RT < 8B ZEWMRILT=

[0111]  ChickY, M2 9ITRIFHMMEETO I 7M1 ILEHT 5P REENG
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPERMMEEMN 1 X108cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[EHEH1 9]
IEAXSv)LEEEICEY., S i CEIREIC, NERHMYEENT X 1
0'5cm 3THAHS i CTEFX T vILEEHMA L=, LT, 380ke
VOFAIRILF—BELIU7Xx10"3cm 20 F—XETD 1A A VEAN
EIZEY, SIiCIESXRDYILEDORERIZ. Al ZF—EVI L, PE
fElE (RT < 8B ZEWMRILT=
[0112] ChickY. @S OITRIFHMMEETO I 7M1 ILEHT 5P EEEMNG
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPEAMYMEEMN 1 X10'8cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[ 1 0]
IEAXSv)LEEEICEY., S i CEIREIC, NERHMYEENT X 1
0'5cm 3THAHS i CTEFX T vILEEHMA L=, LT, 380ke
VOFEAIRILF—BELIUB6x102cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
fElE (RT < 8B ZEWMRILT=

[0113] ChickY. @S TITRIFHMMEETO I 7M1 ILEHT 5P EEEMNG

bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN

5800 ALTOMAICHEITHPEAMYEEN1X108cm2ATTH
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[0114]

[0115]

[0116]

AAMMEETO T 74 ILEBL TS,

[EHEH1 1]

IEAXSv)LEEEICEY., S i CEIREIC, NERMYEENT X 1
0'5cm 3THAHS i CTEFX T vILEEHMA L=, LT, 380ke
VOFAIRILF—BELIUEXx103cm 20 F—XETD 1A A VEA
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
fElE (RT < 8B ZEWMRILT=

ChiZ&Y, @321 RIFHMMEETO I 7M1 ILERT 5 PREEMNG
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPERMMEEMN 1 X108cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[EHEH1 2]

IEAXSv)LEEEICEY., S i CEIREIC, NERMYEENT X 1
0'°cm 3THAHS i CTEFX T vILEERMA LIz, LT, 380ke
VOFAIRILF—BELU4x10"3cm 20 F—XETD 1A A VEAN
HIZEY, SIiCIEAXIYILBOREBEIZ. AlZF—EVJL, PHE
fElE (RT < 8B ZEWMRILT=

CHIZ&Y, IS IITRTFMYMEETO I 7 ILERT 5P REEMNE
bitz, $hbhbt, COPEBEHEIE, SiCIEFFIvILE4 20FEN
580 0AUTREHACHITHPERMMEEMN 1 X108cm3LUTTH
AAMMEETO T 74 ILEBL TS,

[# V]

EiEfl 1 ~1 20RBENMEFEAL T, AFKAOEERECFRLIEE (B
15ITTRYHEIE) NS | CFRERFEZEMRL, £S | CHEREEICBIT
HMOS FETOFA VERZEHRANT-, TOHERZ, RIS 4(CRBATTT &
EH12, B354 35 7TrRT,

COHERNSL, BMOSFETOA VEMMNO. 5QLYELEWNI EMNE
fREnd,



WO 2010/110246 42 PCT/JP2010/054938

[FRIEEE]

EHEG1~1 208 BEMEEAL T, ARAOEBMEICRLIEE (K
16ITRTHEE) OS | CHEREBELFMERL-, ZL T, &S i CHEK
EBICEWT, V—REBEEEML, FLAVEBEBIZT10VORLS VERE
VAdZEMLT, TmADKLASAVERI dATRNEEZSDODMOSFET®
T—hrEE (BEERE) 2~ 1z, TR Z. RIS 4IIRBATTT L E
£, BI36(2457TwRT,

[0117] CO#HEEMNS, EMOSFETOREEZEEMN2. 5V&UIFNI EHE
Y (R
[RLA ) —0ER]

EiEfl 1 ODWEMEERAL T, ARADEEMEIZEHRLEE (K16
TIHEE) OS i CHEREEZER LIz, LT, S i CHEREEDER
EN25CHELV200CHOIKET, ¥—+EE (F—+—V—REERE)
VgsZHRICEAELFEF., FLAVERE (FLAV—YV—XRBEEFE) Vd
sEELRIET, FLAV)—VEBRIJZAELz, TOERE. 37
(295 7TwRY,

[0118] CO#EEMNS, S i CHFEREEDEEN25TELUVU200CHELS
DIFAETEH, FLAVEEVdsNT1000VEUTOERET, FLAV—
DERTIADBNTHSENERESINS,

[ L5 1]

EiEfl 1 ODWEMEERAL T, ARADEEMEIZEHRLEE (K16
TIHEE) CEBEOBETH-T. NERYS Yoy (NEFRfMELTD
P (JY) M1x1020cmB3ULEDREETEENINEARY YD) M
AT —  NEBEETSHS | CREREELTEHLI, ZLT, SicC¥
BREBEOEREMN25C, 125°C, 150°C, 175CHEKLV200°CH
BIRET, ¥—FEE (F—+b—V—XEERE) VgsZHRICEAELI-FF
. FLAVERE (FLAV—V—XMERE) VdsZZEILEHET, FLAY
J)—9 BRI JEAELz, TORRE. I3 8ICUFTTHRT,

NN
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[0119] Co#ERML, S i CHFEREENDEEMN125C~200CTHHEEITIF
. FLAVEEVd shHINTH>TH, LBHREL LAV -V ER
1 dARNDZENEFEINS, £, S | CREREENDEREN25CTD

BTH-TEH, FLAVEREVIsH400VERBRDE, LEBMREN
FLAV—OBRI dBRRNBIIENEBREEIND, LT, B3 7ITRT
HREEISITRIMREEZLURKIT B LITKY ., FEEF 1 0DEEYMEE
LTS i CHXEREETIE, LLBHI10DS | CHREREBELLELT, K
LA —0BBRTdBVKBIEBSA TSI ENEREIN D,
<l 1 3B L VB 2~3>

RT3 0 MEBIZHT A —Z 90 A2 )LD 039 MEROIEKE
AL Z5EAT 57012, FHEGI1~1 2B X ULEEFA 1 ZUTOREYEREL
T=o
[ 1 3]

ITEAX VY ILBEEIZEY, S i CERLIC, FHMESEHLS I C
ITERFOYILEEBR Lz, £LT, 4BRAAFVEAZEICLY, SiCT
E2* v ILBORERIZ, Al ZF—E>S L, PHEE (KRT0a324%
MBI EBELIz. BERICBHTAEAIRILE— F—XE. A | RED
BRIE (E—VRE) . XDEBYTHS,

[0120] 1 E&H

FAIRILFE—:180keV
K—X&:3x1014cm~2
E—YEE: 2. 26x10'%cm—3

2 H

FAIRILF—:120keV

F—X&8:4%Xx101'"cm-2

F—S EE: 3. 156x10'2¢cm~2
3EH

FAIRILF—:60keV
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F—X&:2%Xx101'5¢cm~2
F—SEE: 3. 08x1029¢m~3
4 ExH

FAIRILF—:30keV
F—X&£:1X10'5cm~2
E—YEE: 2. 69x1020¢cm—3

CHIZKY, IS 9ICRTFMMEETO I 7 ILERT HPHEENEDS
Nz, Thbhb, KEF 1 IICHRLPHEEHIE. ZORANSDFREIAS500
A~1000ADRIIETHPEAMYMEEN2X102°cm3~5X 1
020cm=3ThHY., RENLODEINT1000ALULEDHAIZETEA |2
EMN2x1020cm BT THIRY I ABOFMMEETO I 7/ILESR
LTWh%,

[0121] #L T, ANy RZEITEY, PTHEEOKREIC, Ti/Ti NOEEBEEZE
BTBA—Z VO ARLEBBELIz, TiBOERSE, 250ATHY. T
i NEDESIE, 1300ATHS,

[LLEx45 2 ]

EiEfl 1 3DB/BELEKIT. TEAX D vILEREICEY, S i CERE
[T, FHMEEFELRNS i CTEFFRIVvILEBEBEL., TLT, 48B4
FUEANEICEY, SIi CIERFLVILEDORBEIZ, Al ZR—EVY
L. PRl (ART s34 FEED ZRALE. ERIZBTAEAIRIL
F—, F—X&E, A | EEOBXE (E—2EE) . ROEBYTHD,

[0122] 1E&H

FAIRILFE—:180keV
F—X&£:1X10'5cm~2
E—YEE: 7. 54x10'%cm—3

2 H

FAIRILF—:120keV

F—X&8:1. 3x10'5¢cm~2
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[0123]

[0124]

E—2EE: 1. 02x1020¢m—3
3EH

FAIRILF—:60keV

K—X&:9%x1014cm~2

E—2EE: 1. 39x1020¢m—3
4 ExH

FAIRILF—:30keV

F—X&8:4%Xx101'"cm-2

E—2EE: 1. 07x1020¢m—3

CNIZEY, B4O0ICRTAHMEETO D74 ILEFT HPHEENES
ntf-, Ilhabhb, LEH 2 1THRLHPHEEIE. TOFRSAFRADREIZE T,
AlRBEN2X1020cm UTTHIR Y RBORHMEETO I 74
ILEHLTWS,

ZLT, ANYBRZEITKY, PHEEOREIC. Ti /T i NOEEBBEZ
BTBA—Z VO ARLEBBELIz, TiBOERSE, 250ATHY. T
i NEDESIE, 1300ATHS,

[ L5 3 ]

LB 2 DISGE ERBFELEEHET, SI CIERX LY ILEORBIRICP +4E
HBEERELIE, FLT, ANy AREIZEY., PHEEOFRETIZ. Ti T i N
DIEEBEEEAIT DA I VI AR EBELIZ, TIiEOESE, 250
ATHY. TIiNEDESIZ, 1300ATHD., TNk, $1000°CH
=R THUNE (PDA) #1To1=,

(2229 bEE]

EEHI 1 3ELULLEFI SDEBEMICHENT, TLMEIZEKY, PHElE &
A—Z WO ARNLEDIEY FEEERANT,

BEHRMICIE, EBEVICHENT, PHEEEIC, 4 DDE1~F4DF—3
VPARINE, FE1DA—ZS VI AZLEE2DF—I VI AZILEDHED
BN T10OUmMTHY, BF2DA—I I AZILEEIDA—I v I A4
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[0125]

[0126]

[0127]

EDRIDERN 20 umTHY ., BIDA—I VI ARZILEBEBIDA—Z Y
DAZINEDEDERNI 0O umTHALIITHAE LIz, £FLT, E10OF
—SYDARNWEE2DF—Z v I AL EDRIOESRE R, B20D4—=
YPDARNEESDA—ZS VI AZIEDEDERERELUVUEINA—=
YDABIEFEADA—ZS YD AFILEDBDERTEREZREL. Thod
ESEROAEREENS, a9 MERFEH LT,

EiEHl 1 SOBEMITHEITEHIE Y MEIE, 1X10°4Q - cm2~2
X10°4Q - cm2THoTz. THITHL., LBHISDEEMIZHITHa4
J FMEfUE, 5X1073Q - cm2THo1-, COER. EEH 1 IDBEY
TlE, BB SDEEMELEL T, 2429 MERD 1 U EDEIERE
MEBRINSEZENERINT,

[1— V4]

EiEfl 1 3B LVLES 2~ 3DBEDITH T, PHEELIC, 4DDEFE
1~BADA—I VI ARILE, E1DA—ZI VI ARINEE2DF—Z Y
DAZINEDEDERN 1O UMTHY, B2DA—ZI I ARIILEELEID

—I YV ARNEDHEDERN 20 umTHY., EIDA—Z VI A%l
EFADA—Z VI AZINEDEDERMN IO UMTHS L S ITHE LT,
ZFLT,. B1DFA—Z VI ARINEF2DF—Z VI ARILENGELERE
XD —VHEEREAR-, TOHRER4S 1I1IR7T, COBERMLS., EHEH
1 3DEEMTIE, LEHI2~3DEEMEY L. | —VEELREIEZT
L. 7—X v IRMEMERA TS I ENERE SN,

AFEADEBREICDONTEHMICEHRBAL TEA, T o ERFEAD I
MABRERALNITHOHICAVLGNE-ERGIIZEET, KEREII LD
BEARGIIBRE L THRRINEIRNETIELEL, AXEAOBHE &K UEEHITRMA
DFERDEFEIZCE>TOHBRESND,

-, AEAOBZEMBREICEOD TR LUE-EBRERE., AFEAOEHRETHE
HEDHLEDIIEMTED,

AHFEE. 2009 3A2 5 HICHAERHFTICIRESn-%FE200

NN
or
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[0128]

9—-074558%5, 20095481 7HICEFAERFHFTICIRESh %
fE2009—10132188&kU2009%6AH4BIZEAEHHFTICIR
HEIN-4FE2009—-1348228ICHIELTHEY. ChoDHEENE
RREZZICSIAICEYBARAENDGEDET B,
FEDHEA

1--FBEEE, 47— kYR 5 F—FrTgA— 12--S i
CIERXIYIE, 13- -ARToMEE., 14 V—XMEH, 16—+
wgE, 17— +rEB, 18- FLOF, 19 -REXMAEE, 201
BE, 21 F—ZI VI ARIIL, 24 (SICIEFXIVILED) RE
.25 (FLUF®D) BlE, 31--FBEREE, 41 -FBREE, 42
S i CTERFIVILE, 43--RT a8, 44--V—RGEEH, 46
F— MagE, 475 — BB, 53 -5— kYK, 545—+Dg
VH—, 61--FEBEFEEE, 62:-Si CIEZFXIVIE, 63-RT~«
fBi., 64--V—REE. 65 HRTsIVAY MEE, 70 A —3 VY
AR, C--HfitL
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[FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

kD& H
F1EBRDOFERB L,
HREFEREORAN CEIARDRBEICESEEIZ., FILES

FREERXRTHHFAICEREFEIT T SN-E2EZTHOEHDO AR
T4 fEE L,

BRT 4 EBDORBERIZ, BIEEART « EBOEREMBREZET TR
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Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Refer to (extra sheet)

: As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The invention according to claim 1 is not deemed to be novel with
respect to the inventions described in Literature 1 (JP 05-347414 A
(Mitsubishi Electric Corp.), 27 December 1993 (27.12.1993), paragraphs
[0043] to [00611, [0073]1 to [00751, [0097] to [0099]1; fig. 1 to 5, 13,
20) and Literature 2 (JP 11-103057 A (Toshiba Corp.), 13 April 1999
(13.04.1999), paragraphs [0123] to [0129]; fig. 42 to 44), and therefore
has no “special technical feature.”

Therefore, the group of inventions described in claims 1 to 24 have
no “special technical feature” linking them so as to form a single general
inventive concept.

In accordance, the group of inventions described in claims 1 to 24
do not satisfy the requirement of unity of invention.

Next, the number of inventions described in the claims of the
international application will be reviewed.

As stated above, the invention according to claim 1 is not deemed
to be novel with respect to the inventions described in Literatures 1
to 2, and therefore has no “special technical feature.”

Therefore, because there are no “special technical features” common
to the invention according to claim 1 and to inventions according to
independent claims (and their dependent claims) other than claim 1, there
are at least two inventions described in claims 1 to 24, grouped into
claims [1 to 8] and [9 to 24].

Further, “the special technical feature at the time of invitation
to pay additional fees” common to the inventions according to claims
9 to 13 and 23 to 24 is that each is a semiconductor device provided
with a semiconductor layer comprised of SiC, wherein the upper limit
of the impurity concentration is determined for the portion of the p-type
region (body region) where the depth, using the center of the thickness
direction of the gate insulating film as a reference, is 100 nm or less.
On the other hand, “the special technical feature at the time of invitation
to pay additional fees” common to the inventions according to claims
l4to22isthateachisasemiconductordeviceprovidedwitha semiconductor
layer comprised of SiC, wherein the surface layer portions of the p-type
second impurity region (body contact region) contain p-type impurity
greater than or equal to the solid solubility limit with respect to SiC.
The common feature between the invention according to claims 9 to 13,
23 to 24 and the invention according to claims 14 to 22 is at best only
that there is a semiconductor device with an n-type region (source region)
and a p-type region (body region, or body contact region) existing on
top of a semiconductor layer comprised of SiC. This common feature is
described in fig. 5of Literature 4 (JP 2004-031471 A (Matsushita Electric
Industrial Co., Ltd.), 29 January 2004 (29.01.2004)), so it is not novel.
Accordingly, this common feature is not a “special technical feature”.

Therefore, claims 9 to 24 describe two inventions, grouped into claims
[9 to 13, 23 to 24] and [14 to 22].

In conclusion, claims 1 to 24 describe three inventions, grouped into
claims [1 to 81, [9 to 13, 23 to 24], and [14 to 22].

Form PCT/ISA/210 (extra sheet) (July 2009)
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