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(57) Abstract: Provided is a semiconductor substrate that
has: a base substrate, the surface of which is entirely or par-
tially formed of a silicon crystal plane; an inhibitor, which is
positioned on the base substrate, has an opening that reaches
the silicon crystal plane, and inhibits crystal growth; a first
crystal layer, which is positioned on the silicon crystal plane
exposed from the opening; a pair of first metal layers, which
are positioned on the first crystal layer, and are disposed by
being separated from each other; and a pair of second metal
layers, which are positioned on the first crystal layer, and are
disposed by being separated from each other. There is an in-
tersecting relationship or a twisted positional relationship
between a first shortest line that connects the pair of first met-
al layers, and a second shortest line that connects the pair of
second metal layers.
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THEIHREL. MOBAOIKMNEYT 25 1 HREDLICEXI nthDFE
mMEEL. WOERBEEHEBE IOEHBRTE. 2ILIKALTEL, K-
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pt—GaAs (BETHMEE A ILER) . TIVIETHSEn— |
nGaP (nBlA YYD LAYIL)Y) . YTIIvIETHEn —Ga
As (BTHMREnBEAYIALER) . TIYvHAVI I MNETHDnt—
InGaAs (RFHYBEnBAYYI LAY ILER) 2FRTEIE

SV, BEBEFELTCHETIHBTARMTES, DY, HBT&L
T n*—GaAshHbLRRZYTIALIYE. n—GaAshbizdILI¥y
B. pt—GaAshHLdR—2XE, n— I nGaPhbidIIviE.

Nt—GaAshHLRBEYTIIVIE n*— I nGaAshHRBIITIY
AV NBEZDIETETDHBTHEST OIS, thOBEEFEFELT
HF ET (hetero-Field Effect Transistor) FHAEISFS5N 3,
DBAO1 04 bICMET 25 1 ERE1 06D LICHOBRENFEL
BWERHH D, IOBEICKEK., F1HERET1 06 ZRBMRTOELEEE L
THdW, REZIE BE1HERBE1 06 DBENEZTHMMERTOEANICLY
BAEL. F1ERB1068FvyrIVERBFET (Field Effect Transist
or) UK TES, CDFEDHEIFHRE106ELT. GeBLUVpEG

>
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eMBIFohnd, F1HERE106%2p8Ge T 5IET. BEBIRTFEL
TpBFETHERTE S,

[0036] AR—ZAERT102DS i ICnF¥RILBOMOSFET (Metal-Oxide-Sem
iconductor FET) #FHK L. £ 1H#RE106THEGellpFvRIED
MOSFETAFEKLT. CMOSFET (Complementary MOSFET) %A #EK
§H5EETED, ZOBE R—AER102EDOnF v RIEMOSF
ETEETHERBE106 LD pFvyRIVEMOSFETER—ILHRTENE
MIOAICLYBEICERINTELL, #EERTFELTCCMOSFET%.
R 2%BE. F—ILHERFECMOSFNSAZX (CMOSFET) &ME/
oy JILEBTEDDT, TNARENILLTERFELY, F, K-
FZTECMOSTNAREFEE LIy MEERICENRS I & TStV
H—TLADEKTED, GehbRIKR—IFBRFECMOSTNNAIRED
AT, R—ILRFERKICERIERIE/LGeBZ pFvRILELT
Wb ZENTES, GeldpBFxv ) 7OREBE GV H, CMOSTF
NAZEEEETEIEDNTEFELYL, IHICCMOSTNS RIIEHE
BENTHDH, ITFFE LW,

[0037] AEENRT (& XIECMOSFET) &, GenbhRdER—ILKRFELE
RRETHNYS 2%B6. Ge DR L UCZDEROME, BRICERI N
TWBEEEIHRT (& AEFR—ZERLET102EDOnF+RIEMOSFE
T) PBNLEEBITRIILVERDBRETITONDZZEMNMFELWL, &
DEDBRR—IBRFERBRFELHAGDLELT A RAERWE I ET,
WIANy FFEIZISALTWS ZENTES,

[0038] &, FAO104 allfiBIZE1HERE106&. BAO104 bICE
THETHEREI106&IEFE, A—DODIEYFIVvILERIZICKLYRRICKE
MINEEDTH>THLIW, ETHEREEBE106ZA—DIEYF vILK
RIBICIYRARKICKER TSI E T, "—IVRFELCREFEFEKT S
TRZERETE, REJIRXRMN2ERTIIENTES,

[0039] FEHERIOO0ICENIE, BE—DN—EMR1 022, R—ILFRFE.
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NS VORIV EDRENRTEAEEBIETE S, LEZRREKR—ILRFHOLDES
ENSUVIRIEDRBRT CRIETDEORARICAVWSIENTES, £
RBULAER—IRTOERIE. BE—DOR—XER102ICEBETEHIENT
X%, £, HSICRTR—ILRTFERN I VI RIZORHRTFOBHZE
—DOR—ZERT1 0 2ICERET DI ENTE S,

[0040] (EHEHI)

SYAVEROLEICEEY ) AVEABRBILERICE > TRA L. B )
AVEBILZ74MNIYIS 74Ty FU7EERVWTC, 30umd (180
RIN3BOumDIEAW) OBEOEZMK L, BHKFEAOICT umDEIDG
eBEIESFIUVIRRAICLIYFE L, GeEZ800TC&£680TC
D2EBEDT7 Z—ILERYIRT YA JILT_—ILETI OEAPE7=—V Lk
o IBIC, TIBEAUBHORZEBEBZEEREEICLIY., ZNENT
i BlE100A, AuBIZ2500ADEXTERLE, 2BE%./(Y—=
YL, FERAEBEMEEBERM LI,

[0041] B6E. ERLER—ILRF2LEAISBERLABHMBEEETHE, AD
SUCIE., FERHAEBTHY., BELUDIIRHEBTHSZ, ThETIhD
EREIR. EWI8umBhTW2, B71F, FRLER—ILRFOERE
ERMETHD, a3y NFRHFRIEIEEINT, 7—Iv IV ORUEIEETE
Teo ERL7eR—ILRTFZR—IVAIE LER, BmEN2. 00£0. O
5 [Qm] . R—ILEHEHMN0. 060+0. 005, BEEHN3I03£13
[cm2/Vs], F¥YTPHBENT. 0x0. 1X102°0 [cm-3], TH
27,

[0042] ZF7z. UTOHEICELY, R—ILRTEHEBRTFELTDODCMOSFET
ENR—ERICE/ VDY VICERINETNA ABNRETES, §4bL5
. ST EREDO—ZICNnF ¥y RXILBEMOSFETA2FHLAEEREZEREZEL.
HERREEZS | O, N SRMBEETED, 74 NIV IZT74EERVWTp
F¥ RIVEMOSFETAFKY 2EM. BLVR—ILRTEFMT DERM
DS i0,ZzREL. S i ERFAZBHIETHOZKNT 5, EHR%ZCV
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[0043]

[0044]

DEBICtEY hL., GeH,ZREH & LTHAOIKGe ZFIRKR L. MWTH
RmBZMALEIEET7 I EITI. R—ILRFEERITREIBIDOG efa
RBICIIHEBEICLVEREZHKT 5, —H. pEMOSFETZHMTRE
MODCefmRDPDLICT — MEBEBE 0 BILEZMH L. ¥R FZERIET
BiRd b, UEICEY, F—LHBEFECMOSHKEFEERA—HERLIZE /Y
DY JIKHHRTE S,
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BHICMET 2%6ICINAT, B10ERBICE2DERDOHEICEDMD
BEIMNELT, E10ERIPE2OERLICEENICMNET 25565 H
75, £/, AOKIYERT Y ) IVEREEIE. AOOKESBOD Y 3
ViEREAEET,
= D&

100 HEEHERKR, 102 R—2HK, 102a 2YIaVES
104 PAEH, 104a BO. 104b BO. 106 H1ERE.
108 #@mE. 110 E1£EE. 110a FBIREHR 112 &H
2E&BEE. 112a F2REE 200 HEHKHER, 202 FE2iESH
B. 300 +&HFEMR, 302 HRE. 304 EHRE. 306 HfEE



WO 2012/120871 14 PCT/JP2012/001506

[E5KIR1]

[E5KIR2]

F5RIR3]

F5RIR4]

[E53KIR5]

[E53K1R6]

FEk DEIH

REDEEEIE—EHA) I VEEETHEIRN—AEHRE,

AIEEN—REROEICAEL., AIgY ) A ViERmEICET 5MO%
BL. HRONKRZEET HHEERE.

AIEEAOICLYBEH T 218V ) AVEREOLICMEYT 28 14
mE &,

FIEEE 1 HFREDLICMNEL. EWIEH L TERELE—FDOE 12
BE&.

FIEEE 1 HFREDLICMNEL. EWIE L TERELE—FDE2:
BEE. ZHL.

AIEE—NOE 1 EBEDZENETNEZ/IE 1 KRERE, RIS—ND
F2EBEODETNTNZR/IAB2REMEDL. XOHEMRKR, i,
RUNDAEERICH D

HBHRER,

TEANS R7FIRE 1 faREOHRIELIFTHY .

AIEEEE 1 RAEMOAEEE, EEAANS RAFIREE 1 HREDHE 13
AROAIEEFL <.

IR 2 REROAMIE. LRI L RIS 1 HREICEITD
AIE 1 WAREELIE2HAROAAEELW

2 KIE 1 ICEEE D FEHEMR,

AIEESE 1 FEREN., pHFBHKRTHD

2 KIE 1 ICEEE D FEHEMR,

BIECE 1 HEREN., Si, Ge,_, (0=x<1) BERSB

2 KIE 1 ICEEE D FEHEMR,

RIS 1 HEREL. FiE 1 eBEXRAIRE2:BE & DEIC

I 1 | = VELEMF BRI ORI E2HERBELZILICET S

2 KIE 1 ICEEE D FEHEMR,

FBERIR T ICEBHROFEREREE T 2FBHEETH> T, FILS



WO 2012/120871 15 PCT/JP2012/001506

[E53KIRT7]

[E53KIR8]

[E5KIR9]

1fEmEZx v PREEELL. AIE—HOE12EEZ—NOEE
RABEE L, Ri—NOFE28BEE —HOMUEBE T 5HK—IL
RTEET DL EREE

AIESPEEHAD. RIR A —ILRTFOMEY HRIRHOE FELRSMUE
IO %ZE L.

RIS OBOICAIE S 2RI E 1 RE LS.

RIS DOBEOICAE S 2RI E 1 HREBEZEHEBE I 2EERT L
. ZEHICHEL.

BIER R — /IR T ERIGHERT &N, FILEEAROLICAEY DE
RCHEICERINTWDS

FEKIE 6 ICREEDOFEHEE

AIESPEEHAD. RIR A —ILRTFOMEY HRIRHOE FELRSMUE
IO %ZE L.

AIEEMEDFAOICAES 2RI E 1 fam/E

AIEEMEDFAOICMKES 2FIEE 1 ftmEB D LIS I N tDias
=Nl

RIS DEREEEEB L T 28R T L. 23 HICHL.

BIER R — /IR T ERIGHERT &N, FILEEAROLICAEY DE
RCHEICERINTWDS

FEKIE 6 ICREEDOFEHEE

REDRIME/IF—BAL ) AVEREA THEIRN—IAEKREICHE
HEFRT DATY TE,

RIECPAEMIC, RIEEY ) AVREREIGEY 2RO0ZKMT 2T Y
TE

AIECROICLYBH T DRIV ) IVEREIC. F1ERELZIE
X VIVEREICEYERTE2ATY T&,

AIECEER B LURIRE 1 eREBOLEIC. EBEZHEYT 2T
v T,



WO 2012/120871 16 PCT/JP2012/001506

[E5K1R10]

AIREBEZN\Y—ZV 7 LT, —HOXTERAEEE — WO
BBEFRT DATY TE&,

=B Y HHBUHRERDEES T,

RIS —NOFERAEBE —WOREEE TN T DTy TICH
WT, RIR—NOFERAEBOEZNETNOERZHIERDOHTAE
. IR NOMRBEEBOENETNDOERZ B IERDAAE E, H
LM%k, T, RUNOMERRICL T, —xOEERAEEE —
N DREER & KT B

FERIE O ICREH D EHRERDEE T %,



1/5

WO 2012/120871 PCT/JP2012/001506
[E1A]
112 104 110
) ) )
\ ( \
N
| e
A/
1. e
: 7
: 7o
104 —1 106 —+ -112a 1104
e
R I I S
7 \
s 110a
_/
(\ : (\ (\
110 104 112
100
102a
|~

[

102



WO 2012/120871

[E42]

2/5

PCT/JP2012/001506

104 104a 104
\ 2 1?2a \
102
(53]
106
134 134
\ \ 1022
N el
104a—
[

102



3/5

WO 2012/120871

[Eg4]

102a

PCT/JP2012/001506

200 102
[E5]
302
306 108 306
106 110 304108 304
104 104 ) 104
— —
104a /// 1046
/ (
102a 102



WO 2012/120871 PCT/JP2012/001506




5/5

WO 2012/120871 PCT/JP2012/001506

[E47]

0.1

L ] -
WO OO OWOLHWBO OO OO ® OGO OO P OIS OITBO O™

%bu‘. [mA]
o

-0.1
-100

0 smecsmccme :-. emeccee

100




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/001506

A. CLASSIFICATION OF SUBJECT MATTER
HO01L21/20(2006.01)1i, GOIR33/07(2006.01)i, HO1L43/06(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

HO011L21/20, GO1R33/00-33/26, HO01L27/9%92, HO01L29/82, HO01L43/00-43/14

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2012
Kokai Jitsuyo Shinan Koho 1971-2012 Toroku Jitsuyo Shinan Koho 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2010-239130 A (Sumitomo Chemical Co., Ltd.), 1-10
21 October 2010 (21.10.2010),
entire text; all drawings

& WO 2010/103792 Al

Y JP 2007-302444 A (Asahi Kasei EMD Corp.), 1-10
22 November 2007 (22.11.2007),
paragraph [0066]

(Family: none)

Y JP 6-077556 A (Asahi Chemical Industry Co., 1-10
Ltd.),

18 March 1994 (18.03.19%4),

fig. 1 and the explanations thereof; paragraph
[0024]

& US 5453727 A & EP 0548375 Al

& WO 1993/002479 Al

Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“p”  document published prior to the international filing date but later than being obvious to a person skilled in the art

the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
26 March, 2012 (26.03.12) 03 April, 2012 (03.04.12)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/001506

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 6-163399 A (Matsushita Electric Works, 1-10
Ltd.),
10 June 1994 (10.06.1994),
entire text; all drawings
(Family: none)
A JP 6-061141 A (NEC Corp.), 1-10
04 March 1994 (04.03.1994),
entire text; all drawings
(Family: none)
A JP 11-026835 A (Toshiba Corp.), 1-10

29 January 1999 (29.01.1999),
entire text; all drawings
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




R A

EpEHEES PCT JP2012,/001506

A.
Int.CL

FEROET H0HONE (HEERFIE (1 PC) )
HO1L21/20(2006. 01)i, GOIR33/07(2006.01)i, HO1L43/06(2006. 01) i

B A 21T o ooy B

A E1T o IR/ NRE R (HERF03 (T PC) )

Int.CL

HO1L.21/20, GO1R33/00-33/26, HO11.27/92, HO11.29/82, HO11.43/00-43/14

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. BES 5 LD L5

B SCEROD B 5

BF DY — % BIASCENG RO—IMOEINEET S & &3, FoMET AEFOESR = e TE ) e

Y JP 2010-239130 A ((E A AL #k4) 2010. 10,21, &3¢, &K &Wo| 1—1 0
2010/103792 Al

Y JP 2007-302444 A (BALRRT L7 F o =27 A4 2007.11.22, | 1—1 0
B [0066] (77IVU—7L)

Y JP 6-077556 A (BAbEk T 24 1994. 03. 18, 1EOFDH | 1—10
AT, B2 [00 2 4] & US 5453727 A & EP 0548375 Al & WO
1993,/002479 Al

W CHIOREEIC L STAFIZE S TV 5, ™ RF U R T 7 3 U ST A B A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

BRIBE D H 5 R Th - T, BEEICHRD TR

DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

x|

FEpRA 252 T L2 H E S RE S O R EH
26. 03. 2012 03. 04. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) 4L | 3841
AARE®NTT (ISA/JP) K —T
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EIFEES 03—-3581—-1101 F#HE 3498

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= SR Ak EpHpEEs PCT,/JP2012,,001506

C (Bi&) . BEd 2 LR8O b5 3k

SIS D RS 5

BF Y — BIASCING RO O AT BT 5 & &3, F o BT A ETo RS wEREO S

A JP 6-163399 A (IX T THSH) 1994.06.10, &2, &% (7% | 1—10
TU—7L)

A JP 6-061141 A (AABSHASH) 1994.03.04, &3¢, 2K (77 | 1—10
TU—7L)

A JP 11-026835 A (BER A Z) 1999.01.29, &3¢, 2K (77 3 1—10
U—721)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

