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(57) Abstract: [Problem] To increase transistor voltage resistance in a semiconductor device and a production method therefor.
[Solution] A semiconductor device having: a first conductive type source area (20) formed on a semiconductor substrate (1); a first
conductive type drain area (21) having a first impurities concentration; a second conductive type first area (3) formed in contact with
the source area (20); a first conductive type second area (5) having a second impurities concentration lower than the first impurities
concentration, formed in contact with the drain area (21), and comprising a joining surface (J) that joins the first area (3); a groove
(1a) formed inside the second area (5), between the drain area (21) and the joining surface (J); a first insulating film (2) formed in -
side the groove (1a) and comprising a recessed section (2a); a second insulating film (11) formed upon the semiconductor substrate
(1) between the source area (20) and the groove (1a); and a gate electrode (13a) formed upon the second insulating film (11) and in -
side the recessed section (2a).
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TEBBY 5,

RIS, EI8ICRT DI, #BHRERTDOLEICESDLYAMNE1056%
ERY %,

ZLT, BES5DOLYRMNETOSATRZICLASS, MEIRILF%E2
30keV, R—XE% 1 X 10"%2m2~5X10%m2&d B TnHRUEEESE
Bn(low) ICpBIRHEME L TRV ZA A VFEAL, B2 OpBl%EE 7 2K
9%,

BB, BREOAFVFEANILIYE2DpBMRIE 7 2L TH LU,

ZO®EIC. nBUYREESREN(Low) ICERTHEHRINZMS KNSV X4 OREE
EXE%AEHTHLDIC. ESDLIYAMNETOLZ5IZTHMITRIICLAD
SnEERE LSRN (Low) ICPBURA MM ZE A AV FEA L. 53 Opi%EE 8 =K
G5, TOEZXDAAVEADERBGIFFICREINAZRVD, FIAIE IET
ZIFHEI32keV, R—XEH 1 X 102%m2~2X108m2c/ROVEFAL
%,

DA FVFEAERT Lk, BE5DOL YR MNET 05 IEREINS,
RIS, BQICRT LIS, #BHRERTOLEICEEDL YA MNE106%
ERY %,

ZLT, BEODLIYRMETOBATRZICLANAS, MEIRILF%ES

OOkeV, R—XE%A 1 X10"2m2~5X108cm2¢& 3 2R METpEUEE TSR

i
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Hp(low) ICnBIRHE LT Va4 4 VFAL. B2 DnBEE 9 2T
5o

[0061] 7d, EHEOAFVFALYE2DOnBIBEIFEIEZTAL TEH LW,

[0062] ZDEIC, pEUYEEERZp(low) ICER TR INDMS NS> I X4 DEE
BEZAH T 27HIC. FEODLIRAMNRETO06%Z5[EH{EEITRIICLAN
SpREREEMRE (Llow) ICnBEARAMMZ A AV FEAL. EI3OnBEE 1 0 %2
Y2, CDEZTDAFVFADFKHERFFICREINQWVD, HIZIE, 10&E
TRILFEAE32keV, R—ZX8%1X10%2%m2~2X108Bcm2tdBEHETY
VEXALED,

[0063] CDAAVFAERT LIE B6DLIYRANMNET 0 6IKBREIND,

[0064] JR\WT. TO0IKTT£HIC. ERFEIHTEREEZT1000TC, 4
HEFEZ 1 OMBEEE TR THEFRER1 220E L, 352 OpilasE 7
EH2DOnBIREI O DK 2 DAY A SERIEIE S,

[0065] &F7c, ZDRLIBICLY B2 DpRRE 7 &5 2 DnB%H 9 D& 4 DAL
MTOT7 74N TO-RERY, F2DpBUMHE 7 A0V TILITHD & FHIC
. B20OnBIEE I Y T ILICAR D,

[0066] 7d. ZDRWIBICEL > THRIL 7258 3 OpRltaE 8 &5 3 OnBlfHE 1 0
FLEORICEWTHTREZARY %,

[0067] ORI BT 1TICHRT LIS, ¥ EHERTOLICETDOLYZAMRET107
WG D, BETDOLYRAMNETO07IEET1DET a0 LAICEA107 a
ZEZATHEY., HZHEANO107 allAOHO2OFERERIIEIETDL IR
ME107TEDLNS,

[0068] LT, WAO107a%ZBLTEI1DE1 alNOET1DIEFEE2Z R4
TyFrI92HIEIRIYETDOREE2ICMI2 a 2RI 5, CDRS
ATYFUVITHERTDIYvF U IHARELTUE BIAIE REHA 1 Sscem
DCFHRE, HREHD8 O OscemDArARE, FREN 1 OscemD0,HR & DR
BHADH %,

[0069] 7, MZER2 aDKRETILFICREINAWN, AEFEFETIE, FEFKE
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BR1TORET xDSP M2 aDFEIax 0. 2un&dd, £/, H1
DE1atMF2ad&<2DAET1 e, 2eALTOERb &, AmT f. 2
fRTOERcZVWINH 0. 2 unild b,
[0070] 7B, CORSATVFUIOE £10E 1 allAOED DX ERER
TOXRAT xIFZETDLIARMNETO7 THREINTWSOT, HigxmE
XWZCDRZAZYVFUITTHIRA=I%EZITDI &R,
[0071] C DRI, BETDOLIYARMNET O 7TIEREINS,

[0072] RIS, BT 2SR LIS, FEKRERTORE 1 x 28T S &I

&V, LDMOSFEEIEOY y JERBEIIOE 2 ICE2DFRE1 1 & LTE

I OnmiZE DRBRLIRETVKT 2,

[0073] RWT. E13ICHRTEIICE2DHGET 1TOLEICESDODLY R MNET

O08%zWHMTdH, ELT. FE8DLIYRAMRET108%ZTRVICLANS, nBl

EEESETN(low) & pEUE S E4EEp(low) ICHITAE20MBGET1 1527 vig
BRTOVIY NIV F VI LTRET D,
[0074]

ZDEIC, BEDLIYAMNETO08IFREINS,
[0075]

FMNT, B14ICRTLDOIC, FERERTORA 1 x 2BURERILT 2
ZEILE Y nBYEREEMEEN(Low) & pBHEEEE P (Low) D& < (T35 3 D
IR 2& LTEBLIEZ 5mDEI ICHET 5,

[0076] &, COBBIETIE2DMEIET 1 DEREELIBRT 576, £330
IR 1 2135 1 OMEREET 1LY EEL D,

[0077] ORIC, E1 5ICRIMEBEEZRSD2EFTCOIRICDOWTERRAT %,

FY. B2OMBERT 1 EB3DMHEET 20/ 2D EEME2 am&I1IC
VDETRY ) AVEEZ 1 80mOEIICHKT S, LT, TOR) Y

[0078]

AVERENY—=V T EICEY, LDMOSTEIBIICE 1 DS — R EE1 3
aZRd 50 EERIC,

AYy JERBEILICERDE2 DS — NEE 1
3bEWKT %,

[0079] ZhoDy—MNEBDIS, E1OF—NEHE1 3 ald,. £108EE3 &

B2DMEEBOLDERZDLEOE2DHZEET 1OLEE, ChH5DMEE3,. 50D
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
[0086]

BOpnEAEIOLDE2 DHFEET 1 D LEEICTERIND, BIC, FOE1
DY —NEWHR13ald, F20MFIET 1HSMEB2 aWICEHRT LIS
BRI N,

BE, EBORY—=VITlE. E1O5—NEBT13atE2045—h
BElR13bTEOLNTLWARVWERSDE2 DMFIE1 1 &E3DIEEET 2%
REIND, ZLT. REINTICEEFET 2B 20MBEE 1 1 &5 3 Dtk
B12i F105—rEB13a»E205— EBTI3bDTFTH—t
MRS L THEET 5,

ZOFITIE, MEB2adflim2 f &ETOS5—MEE1 3 aDflEm? 3 f
EQNE—ERICHZDD, UZAE1 3 F2Z0HOE2DHEEIRE2 ODFRE 2
X EICETEREIETE L,

FMNT, BT 6IKRT LI, ¥ERERTOLEICEIDL YA METO
Q%W L. BODLIYAKNETO09ZTRVICLANSFEHREMN 1 ITnEY
e LTRZA A VEAT D, ik, LDMOSTEIKI, nBSEESE
wn(high), RUnBREEMHEEN(Llow) D& <1, R DnB Y — X7 nE
NLAVEBO—8BE L THEETZnBIIIRT 2 ary 1 48R INS,

DA A VFEANDERBEIFRFICREINLRY, AREMETIE, MEIRIL
¥%15keV, R—XE% 1X10%m2~1X10%m2tTERUETIDAF
VEANEIT D,

Fle. TOBHITIELDMOSTRIFI, nBEEEMRIEn(high), RUNBUKEEMRE
N(low) DB R ICARFICNETIZATFYYa v 145ERLTWED, ThHo
BT AICNBEI TV 2T a v 145 LTEHLL,

ZDRIC, FEODLYRAMET09IFREINDS,

RIS BT TICRTEDIC, ¥ EHRERTOEICETODLYZAMED 1
O%FMT %, TLT. B1O0DLIYRMNETT10ETRVICLENSEE
HRER 1 ICPBEI M E LTCBF, 21 VEAT DI EICL Y, pBEEEESE
(high) & pBUEEERGp(low) DB L ICPBIT VRT3V 1 5 5FHKT S

]
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]
[0096]

DA FVEADERBIIFICREINGWVWA, AEEFETIEIMET RV
¥%80keV, R—XE%1X108Bem2~2X 1 0%m2EFTBAEHMETIDAA
VEANEIT D,

BB, ZOPITIRPRESEEMEE(high) & pBEEEMEEP(low) D& < ICH
BRRICPBIT VRT3 v 15 2ALTWED,. ThoDOMRIFICH < ICpB
IHVRAFovavIsaEFEHRLTE LWL,

ZDEIC, FETODLIYZKNET 1 0EREINS,

RIS, BT 8ICART LIS, LDMOSHRIZIE OY y ¥ BIEBMEZIIOE ~ ICHE
BIEZTHR L. TOWBEEEZT Yy FNvITBIEICLYETOT— NEB
13atHE2045—bEE1 3bDELDAIEICKHEEEY 1 KA —L16
ELTHEY, ZOMEIEIE. FIAIECVDETERINEBE ) A VETHS

MWT, BT 9IRS EDIC, ¥ERERTIOLEICET TOLIYZ MR
1T1%2EEKL. E1TT1TOLYARNRT 1127 LA SFEHRENR 1
WCPBIARHEME LTARO V24 F VEAT D, ThilL Y, pBEEERE(h
igh) & pEUEEESEEp(low) DELXDE20DH — MEH 1 3 b DEIC, pRIT
V2702 av1 b4 YLRBREDIREY —RMBIFH1 8 LpB KL A ViR 1
QLMK IND,

Fro. LDMOSEBEIICE W TIE, B2DE 1 b OEIC, pREOE 1 OHEE 3 IC
ENE5 X 57-HDpE Y v TR 1 7THEKIND,

DA F VEADRBIIFICREINGL, AEBEMETIE. DRI FRIL
¥%bkeV, R—XE% 1X10%m2~5X105cm2edTERHETIDAAY
FAETD,

B, ZOBITIFLDMOSTEIKI, pBF/EEMEp(high), RUpBIKEFEMRE
p(low) DE L ICARFICA AV FAZT>TWBEDN, ThH5DEFITHIZITA
TVFEANET>TEHLL,

ZDRIC, ETTOLIYZRNET 1T 1EREINS,

RWT, BI20ICRTEDIC, ¥EFRERTOLICET120L YA MR
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

12% KL, E120LTVARNRET12%2TRA7ICLENSFEHRENR 1
ICnBIRHMYE LTY Va4 VEAT D,

ZNICEY, LDMOSEEZIICEWTIE, F1DF—FER1 3 aTEDNT
WRWERD DO BHENR 1 OREIC. F20BK5ICHIT 5L Y TR
ErEm<, MOnBIIRT Yo av 145N LTE2DEEL ST 5
ML A Vg2 1 BRI 5,

BIC, B1OEBT abpnBEEEIEENLTRLAS VB2 1 &RHAT 5ER
DOFBHEER T OR@ICNE Y —2EF 2 0B R I N D, OBy —2
201k, TOREONEMIVIRTY av 145N L THE 1 DEE3 &
92,

—A. Yy VERBIFINICEWTIE. nBFEEEBEN(high) &nBEEE
ZEEN(low) DEAXDE2DT— FEWE1 3 bDREIC, nBIZT VX7V a3V
A5YHLEREONEY —BEEH20&nB KL 1 VHEE2 1 EATERINS

T, AIRICBT 24T VFEADOREE L TE, FAIAE, MEIRILF
15keV, R—XE1X10Mm2~5X10%m?&HALES,

B, ZOFITIFLDMOSTEIKI, nBIFEEMREn(high), REnBKEFESRE
n(low) DE L ICARFICA AV FAZT>TWBEDN, ThH5DEFITHI < ITA
TVFEANET>TEHLL,

BIC, ZOFITIE, LDMOSTRIFIICHE T BnBiDY —R4EIF 2 0 LpBlD 4 v
TR T7TEEE20ET bADE 1 OREEE2 TETHNICOBELTWLWSA
. INSDBEEEDBET ZEEIINICREINLL, FXIE FE20E1
bAFRETICY—RBEH20& 9y THEIFE1 7 EEHEWIET D LD ICH
BL. INSOEBORTMOESTY —RBH20& 5y THIF1 7 &%
EJMICOBELTH LW,

CZETOIRRICELY, LDMOSERIBIICEWTE 1 DS — NEMHE 1 3 a, nB
V—REFH20, RUnBIRL A V52 1 Z®AMSKS 222430
DEXRBENTRT 5,
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[0104]

[0105]

[0106]

[0107]
[0108]
[0109]

[0110]

[0111]

[0112]

Fre, OV v VEIBMIFINICEWTIE. E1~F4DMSKZ T4 31
~3 4 DEFBENERT D,

DI, BIRUVE2OMS VIR 31, 321 KA DHE2DIER
1 11d, BE3RUVELDOMSES VY433, 34MMEABE3DIEEE
T2LYEEWN, £2T, F1TRUVE2OMSKS I 2431, 321F, &
SRUELDNSAS VI R4 33, 34ICBF2LYEBVNT— NEETER
g5 ENTES,

ZOT7— FERIEFICIREINAWVWS, AEBFMETIEE 1 RTE 2 DMOS
NSV R43 1, 32ICANMNTH5—MEEZLVEL, EI3IRUVESL DM
SSIVYURH33, 34ICEHIMT 25— EREZ 1. 8VET 2,

ZDRIC, FT120LYZRNET 1 2IEREINS,

RIS, M2 1ICATHEBEZ S22 ETOIRICDOWTERRAT %,

9. LDMOS4EISI& OY y VEREHIIOR 2 ICINL MNESDOESRSS
BEZANYHETEKL. BREBICLY ZOEMAREBEEZY)IVER
ISIETEEY VYA RB22%2HMT %, TDRIC, MBEMEYA KD+ —
W1 6DEETRRISEE>TVWIEMAREBEEZVI Y hT v F I LT
fRET B,

RWT, LDMOSHRIgIE Oy 7 OIRFAFIID R < ICEREMEIR2 3 & L TC
VDGRICLYBBES ) OVEREEZERT 5, TOE. BEBKEIE2 32/ —=
YOLTEIOAVAY I M E—IL23 a%FKL, E1OAVY Y MR-
23 aWNICETIDIAVIVINTST24%5FKT %,

FB1OIAVIINTST24DEHRICELTIE, E10aV9 0 hE—IL
23 aNEBEMBEE2 3O LEICTILV—BE LTFIVIEREERLLTF I VIR
E&EZDIBICRNRY ZETHERL., BICEDLICCWDETY VIV RTVEER
RY 2, TOH%, BEBREE2 3O LORDBRIN—[EEIVITATVEE
ZCMPAETRREL., B1 DIV I MNE—IL23 aRICOAHRTI—RES VT
ATVEBEEEIOQAVIINTS 24 LTHRT,

RIC, ZOHET1OAVI I NTST24 EBEREE2 3O LICEREER
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[0113]

[0114]

[0115]
[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

BEaERL. ZOEBEEERZ/ XY —=—VJ L TER25&T 5, ZTOEE
BERELTUL AIZE, P20 LE280eBRBEEEZ A/ ¥ET
LG,

B22ik, ATRERT LABRCSTA2TAMTH> T, LEZOH2 1
2 2DXT—XHRICHE D WERICHES T 5,

B22ICRTEDIC, LDMOSKS VO RABEIFBIOET1 DS —MEHR 1 3 a
EIEBETHFRTH> T ZTORRMEDO—BRAMER2 a NICERI N D,
ZLT, ZOMEB2 ald, FTEHETE 1 OMEE2 ORAICHET %,

T/, 231, B2 20XR-X2FITHOMEHRTH D,

B23IKmdL2IC. B1OSF—MERT13asB205—MEB13b
DERXDEDBEMBEIE2 3ICITFE20IV9 I bER—IL23 b A EERIN
%, ZLTC, B20AVH U hE—IL23 bRICIE. BROFE1DIVH Y
NS 24 LA—IRTE20AVIINTST26 D EHRIN. E20D
OAVA I MNTS 265N LTETDOS—MER13atE205— MNER
13 bl —NEENEMINDS,

BLEICE Y, AEEMEICHR D EEFREBOEAREBENTKT 2,

B2 4. FOXEEHEBIMEADLIMOSES VT4 3 0DHLAMERMT
H5

M2 4ICTRT LIS, AEBHETIE, E208EE5RTH>T. FLA
V2 1 EEAEIEOBOFBHRERTICET azHR L. TOE1 al
ICE 1 ORI 2 2T 5, BIC. 1 OMKEKR2ICMER2 azPl LT
ZOHRICET DS —NEHR1 3 a%iRitd,

CDEDRMEB2 a7 WEl 1 DFITIE, ¥— hNEB4 20 TFICEWTE
RENENTZ20OABEML THMELBE LI B 27HIC, STHC L 2HKES 3
R L T,

EZHN. MEZALIFEINEZEES I ZES LTE2DMW|FL &4
— MNEB4 2 EOFEBMBENY TEDZE, FYRIVTRIDZDEZEDENY
ICRE L AMERLOMRIBE>TLED,
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[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

[0128]

Fle, WHRIEA 3B TNITEZENLYENYMES ALY 240, E
PRICITHEIRIR 4 3 IISTIR DR T ORHERIE & RFICKR T 570, #ZiE4
SOEIAZFEI A& TOLRLHRMTHS, BIC, EEIES 3 5EL<
§ 57O, STIRDRFOBGEEES (LA TR THRZEL 3EHRLEDT
&, TREBMEZZEVO BENSELTLE D,

INICH L, AEFEFETIE, B1OBEE2ICMEB2 aZzRLTED
hICETDS—NERT 3 a%kikiTd, TDORH, 1 0MKEE2DEI%
ZBELEY, E1OF—MEBT14aDTFICHEREBEETRLIZYETES,
B1DH5—NEB1 3 adiEil1 3xMSHEIBERENEFT EZDEEMT S
MRE, BZBODLENY DHMREERDIENTE D,

ZIZT, NLAVHEK, M2 a DFIPEBED/NNSA—FIKET D
EEZOND,

AFEFEBEHIE, CNOSDNRNSTA—FILE>TRLAVIENED L DICE
L0 %EREL 7,

25k ZOREEIICHEALAFEETINOMERTH S,

B, M25i1IC8WT, M24 THRALAZDEALERICIEIR2 5IC8HT
SOLAULFSEML. UTTEZOHNAZERT 5,

B25iICWTIE. FLAVIEICEEZSZA T/ X—F&LTa~
e ZBIRLTWS, ThHEDNRNTA—Fa~elFRDLDIICERZIND,

a  FEAERTOXRA 1 xHSR->MER2 a DFX

b:FE1DET aDBAEDOILY—REFH20FYDHAIET1 e &, MEB2 a
DRIED>BY —R4EH2 0FY ORIE2 e & DR

c:EBETDET aDfAEDIERNLA VEFE2 1FYORAIET f &, MEB2
aDBEDIE RLA VEEH2 1FYORIE?2 f &OREE

d : $EHKER1TORE T xHSR-72FE1DE 1 aDFEX

e :FETDET aDEREMER2 a DEEE DREFR

Fleo LIMOS kS v IRI DR ERTIBRICIE R L A VIEDARICRonAE
#Hb, RonAlE, NSV I RIDF EHRonE ST RIYDEBEERBAE D
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BELTERZEINSG, A—DODRLAVIEABTH2ZDOONIVIRAIDD
5, ZVIEHRRNDPNIWVWRS VORI DERF ¥ RIBEELSTHIENT
X5 HBEEBANNDE KBRYRnAE NI LR D, &> T, RonADNIWIF
ERSVIRIDURIEVNEWVZ D,

[0129] LAUFTld, EEBDORL A UEEHICZI DRonADEEFEEL 7=, 728, Ron
ADEHICHERYT 54 V#EHRon& LTIE. RLA V42 1120, TVOER
EEIMLARETRS YV RIEAVICLIZEZDY—Z—RL 1 VEDE
MEEHA LT,

[0130] (51 OFEE)

FAETIE, LEDRIT a 2R A ILELI B, BB, allADNRFTA—
& b~dIEROMBICEE L7
[0131] b : 0. 2um

c:0. 2um

d:0. 35unm

DEEXEDRLAUTHEDRERERZH26 (a) ICR-T, BB, 26
(a) DTS 70OMERIE EEEDRIT a%KR L, MBI NL 1 VIHEERT,
T2, ARZDEFTRINDRUEIMER2 a NBRWIFEDIETH 5,

[0132] ®26 (a) IKRTEIIC. RLA VHEGES a CBHBICKRELTE Y
BT as0., 2unDEZIILRKEEE D,

[0133] F/, Bl arOundkWHR, D0, 26 unl FTOEEIC, ME
2 afBRVWEBEELBRLTRNLA VIENEL 45,

[0134] ZDZELH, LDMSKS VI XH30DRLA VIREERD BITIE, RS
azO0unlEO. 26 umlA T, LYUFELIFO0. 2untdhidLn e
N LM ER T,

[0135] —A. BI26 (b) l&. RonADIBERRETRINTH D, b, B26 (
b) O LEBDRIT azx L, HtdhIRonAZRT, £/, K26 (a)
ERBRIC, BIRZTORISIMEB2 a BRWNFEDETH 5,

[0136] E26 (b) ICTRT &L DIC. RonAILEX a EHICER T 5, & >T. RonA
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[0137]
[0138]
[0139]

[0140]

[0141]

[0142]
[0143]

[0144]
[0145]

[0146]

ZARB L TLDMOS h 5 P R4 3 0 2/ MREE T BICIERT a 20BN FEL
FTHIEEL,

B2 7F. EEORFLAVIEERonAE DEERTH %,

M270777I1CiFE B26 (a) OE—V%2xkMLEZE—IDNIENS,

B28~H30IEk, TNNARYIalL—FIlL>TERDHEERZEDM

BEEZRELTEONERTH D, FEICELTE. ¥—FEEZOV. V—
ABEZOV, RLAVEEZ3IOVE L,

ZDO6, M28IFFEIaz0unst LEEXIIELNELEOTHY., [VEB
2azKLBWBEDHERTH 5,

CDGEIE. B1OT5—MEERT1 3 a&nBlDBE2DMRIFKE &HE 1 D
B2ICE>TRELRBTCHNTWS, LT, F1OS5— I EER1 3 apZE
ZEDLZMR LIKITHEENM /NI K. ZZZEDLIEE 1 OMEIE 2 DiE< ICI5H
LTWwW3,

—H. B291F, BXa%x0. 2unk LAEZORRETRIHNTH S,

B29ICRTLDOIC. COHBEBIERMM2azWA LI ETHETIDS— b
EME1 3 anFE20MEFEIEDLKEH, F1O5—FEB13ads—Fh
BEICI>TEZEINAKREKIHLETFONS, 1 5DLDITERINO
2umDEZFICRLA UTIENEO ONEDIE, TDLDREZEILOILKIC
LBEDEEILND,

F/o. M30IE, FXa%x0. 3unt L ZTOHRERTIHTH D,

ZDFGE. BZEILDOLEAY OHHEIEE 2 ODIFE LA LU THE A, =
MAAICTTLIIC, BE1OMBRE2OTHEICSVWTERIEFLTVWDHE
HARND, Thid. BT azR LELEDICE 1 OBZEE2/MEL QY.
FE1OF—FEHB13aD13x (HM2488) hOoHIERNSE 1 DIk
B2 THOONTICE2DMHEESICEIELLLDEEZOND,

CDEIICERDPEFRTIERNL A VIHEDETEZBL, 2T ZOHE
26, RLAVEEOAEEVWDERDNLIFIREIT azBEISESTHDIE
FELLABWIESBHLNE RS,
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[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

K3 1RUCE321F, TNAMAYVIal—9IlE>TERBESHTEZEE
LTHEONEETHD, STEICELTIE. ¥—hEEXEA25. 6V, V—RERE
0V, FLAVEEZO0. 1VE L,

DI, B3 1IEEFEIaz0un& LAEEZIC/EONELEDOTHY., MER
2azKLBWBEDHERTH 5,

ZOEGEIE. B1OMERE2DTEICEVWTERMLERLTWS, D&
IIHEET D&, ERPZHIEBERPKRELARDZ LD, FSUIRIDFY
KA LS L TRonASEERLTLED,

—5. B321F, BIa’x0. 2unELiEE0ORRETT,

ZDGEIE. K3 1ICHBIFTH20ELBR L TEROILEIMIIFHIIN, F10
WEE2OTEICERDSEPRLTWVWS, COIDICERDPEFTIE NTY
VRIDF VEMMMERT B,

CDFERHNDL, BT a%z0. 2unBEDOHEEREETEZIETII VIR
YDA VEMEESL, STV IAIDRONAZERTE D ENPELNER
27,

(552 DEE)

ANEETIE. HI25ICRLERNRIA—Ya~eDOIEEMb 28K~ ICE
X7,

BH., bUADNS A —%a, c. dIZRDEICEEL %,

a:0. 2munm

c:0. 2um

d:0. 35unm

DEETDRLAUVHEDRERREZE3 3 (a) ICTRT, 486, M3 3
(a) OV Z70MEMIE LEEOBRbZRL., MEHINL 1 ViHEZRT,

K33 (a) IZmT&EIIC. RLaUEEERDb ICEBREICKEFEL TS
Y, EEbA0. 1 und&IILHRKIEE E D,

BB, ERbAOuUnDEZEFETDF—MER1 3 a&FHE2DMHEEL &N
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

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

2. I:I Claims Nos.:
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3. I:l Claims Nos.:
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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:

In order that a group of inventions set forth in claims comply with the
requirement of unity, it is required that a special technical feature for
so linking the group of inventions as to forma single general inventive concept
is present, but a group of inventions set forth in claims 1-17 are linked
with one another by only the matter set forth in claim 1.

However, the above-saidmatter cannot be a special technical feature, since
the matter is disclosed in the prior art document 1 (JP 2008-182106 A) and
the prior art document 2 (JP 2005-183633 A).

(Continued to extra sheet)

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

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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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. 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.:
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Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
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Continuation of Box No.III of continuation of first sheet (2)

Consequently, there is no special technical feature among the group
of inventions set forth in claims 1-17 for so linking the inventions
as to form a single general inventive concept.

Consequently, the group of inventions set forth in claims 1-17 does
not comply with the requirement of unity of invention.

Next, the number of groups of inventions which are so linked as to
form a general concept, namely, the number of inventions set forth in
claims of this international application is examined.

There is no special technical feature among the group of inventions
set forth in claims 1-17 for so linking the inventions as to form a single
general inventive concept as said above.

Consequently, at least two inventions, whichareclassifiedintoclaims
1-9 and claims 10-17, are set forth in claims of this international
application.
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