wo 2012/161265 A1 || JI ¥ A1 000 O A

12) FEFBAENICE DV T AR S -ERERE

(19) tH R AN A AE >
e % ||II|II|||I|I|||I|I||I||I||II|I|||I|I||I||ILQIIIII:IEIEIIIIIIIIIIII|||I|I|I|||II|||I||II|
g 10) EffARHES
43) ERARAB :55
WO 2012/161265 Al
2012 & 11 A 29 H(29.11.2012) WIPO | PCT
(51) B4R (72) ERE:; BLU
C30B 29/52 (2006.01) C30B 29/08 (2006.01) (75 EHEB/HBEA CGRKEIZDOWTOHA): XkHF HE
C23C 16/42 (2006.01) HOIL 21/205 (2006.01) (NAGAL, Takehiko) [JP/JP]; T 3058568 RIEE D < £
C30B 25/02 (2006.01) HOIL 31/04 (2006.01) £§1 oA 14‘:%_ W1 - I;l;;&’éﬁ 2 QEE&?%%%%
= T #8 B P Ibaraki (JP). 1 1
@1 ERHEES: PCT/AP2012/063352 (KONDO, Michio?fJP/JP]; ??(?58568 fﬁtﬁﬁ'%o)zli
(22) ERHRER: 2012 £ 5 A 24 H(24.05.2012) gg 1 ZE}T;'}?W hRE2 %E%ﬁﬁ&iﬁkﬁé
_ - A P Tbaraki (JP). 7 %= (NOGE,
(25 EFRHBEDOE:E: B35 leos%) [JP/JP]jL? 5|;(;70052 %Iﬁ%‘[ﬁg Bﬁ'ﬁé 1TH
B DO EEE: iE 11%44 RA B —2T 46 a—
@6 ERXHO A% I S I 3 S aiin
(30) BEET—4X: Tokyo (JP).

1

4%F8 2011-115630 2011 £ 5 A 24 H(24.05.2011)  JP

HEAN KEZREETOIEEREIZDONT): #iT
TBUE NEER MR AR AT (NATIONAL INSTI-
TUTE OF ADVANCED INDUSTRIAL SCIENCE
AND TECHNOLOGY) [JP/IP]; ? 1008921 R &R+
REREHNE-TEIE1 il TokYO (JP). I—=
D R=NTa T “/’(’/\ > & Rl & %L (Corning
Holding Japan G.K.) [JP/JP]; T 1070052 IR ER AKX
FRI1ITE118448 FRA2—T+4
6 & Tokyo (JP).

(74

(8D

KEA: RH #=, # JIDA, Toshizo ct al); T
1050004 RIRHMERFEITE1EFE105 &
FHEJL3FE Tokyo (JP).

BEE ETOBVRY., £ TOEEOENRK
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,

BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EF, EG, ES, FL
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,

[(fEH]

(54) Title: METHOD AND APPARATUS FOR PRODUCING SEMICONDUCTOR THIN FILM CRYSTAL
RADEZH  FEREEEROREFER L UVEE

(34

[E1]
e
B e
———
1
af FRABRLELE |
— /
O
X 'l
&
—
Tk
270 6 pp = HAawwen 7
Al e
A= " /m:@ 2
Sepug— 17
Enm 3
EE Y AHAR Bynssoﬂ
W13 HIFGAD WRREOK
{/ FF > / 5 cC |
AT ) AA
e 5t @ ——
HH
RHEED
ARo—
i FebrnT 13
s L ONEERL S — 12
sy 18 We\ B

19z gp  BiEE—5— 14
GeHARLR Fpfto SHoRA APELA g 4 Enmmao
(ARE 1) KK wEg S

I Hag 4 20

AA  Substrate transfer rod
BB RHEED gun
CC Substrate installation port

Mass flow meter
Gas blowing opening
Interlock

® o

DD Compressed air valve 9 Arcylinder
EE Ar introduction port 11  Substrate
FF  Check valve 12 Substrate holder
GG Valve 13 Gate valve
HH Pressure gauge 14 Substrate heater
] GeH4 cylinder (Ar diluted) 16 Thermocouple
JJF, cylinder 16 RHEED screen

z 17 Shutter
KK SiH, cylinder o 18 Window
1 A for p thin film 19 Pressure regulating valve
2 Deposition chamber 20 Vacuum pump
3 Preparation room 21 Heat shield
4 Gas cylinder 22 Insulator
5 Pressure reducing valve

(57) Abstract: A method for producing a semiconductor
thin film crystal which forms a semiconductor thin film by
supplying gas onto a substrate, the method characterized
by depositing an SiGe or Ge single crystal or polycrystal
on the substrate using as a supply gas monosilane (SiH,),
monogermane (GeH,) and fluorine (F»), and an inert gas
that dilutes them, wherein the volume flow ratio of the
monogermane relative to the monosilane is 0.005-1, the
flow ratio of the fluorine is 0.5-4 in a volume flow ratio,
the substrate temperature is 350-650°C, and the pressure is
13.3 Pa-1.33 kPa.
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