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Fig.3 Raman (1=325nm) spectra for sample before

and after dry oxidation at 1000C for various oxidation

times
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Table 1 Data of Ge composition and strain in the
SiGe graded buffer layers obtained by Raman spectra
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Fig.4 AFM images show the surface morphology of
SiGe films after oxidized for 2h (a),4h (b) and 6h (¢)

1. 9nm, 2 Be A7 55 F- 18 43 A A SCIE 5 % i, 48 {6 6h
Ji o B 2% TEDRDRS B2 34 R 2 3. Anm. O T i — 5 F
F% 9% BC A B 1 A8 Ak RN 2E 33 A B 1 7 A oy BIKE AL
FIRE e L3 322 SI0, J5 B F 6 B 1Y Secco i il
W2 15nm JE 19 28 2 DL R AT BB 19 UL 22 . X 41
1k 2 Fi 4h BIFE S A BN M ZE B AL B EE 2R 5.5
X10"em™?; i A fk 6h J5 . BE & 1 5 5 4 0 3
JnEl 1.2X10°cm ™ *. R B4 1L 2 A1 4h B S ALK iR
FI AN L 7 7 0 BRI 32 B LA E 7 A Y 7 A AL 4
R 5 O LA 2 A O 1 - T 43 A A SCK T I B
FEUH PR RLRE BE /DN s Y S A ) 3 i &2 6h )5 A4k
T3k B AR AN, I ) %% Hy 2 T e O RN 2 3B 0 1 7 AR
DL Si-Ge A HOR B T 78 S AL 2 B b AR

g e — A A R i I B T A — AR ST
4 Z5ig
ARCHE i 1000C F 3k A A 4 45 19 2 By B A

Sio.ss Geo.12 )2 - il & AL EE 2% /N F 1.2 X 10°em ™%, 3%
T HLRE B2 3. 4nm, R Ge 41733k 0. 3 #Y SiGe b
BRGz vh )2 . Gk 0 AN [ A Ak R [R) B A R AT X B A3



1940

* o5

(L

% 28 &

Mra W1« Ae A AR th B Be. # Ge 413 19 SiGe J=
JIRE TR VAR BC 00 i 14 7 A AL % D 2 LR s 2
A I TR) 96 IR Wt 3 2 2 5 o7 B A 7 2R AN R
AR VL S Si-Ge B4 Bk B T .

S

(1]

2]

[3]

[4]

[5]

Tezuka T, Sugiyama N, Takagi S. Fabrication of strained Si
on an ultrathin SiGe-on-insulator virtual substrate with a
high-Ge fraction. Appl Phys Lett,2001,79.:1798

Colace L, Masini G, Assanto G, et al. Efficient high-speed
near-infrared Ge photodetectors integrated on Si substrates.
Appl Phys Lett,2000,76:1231

Grutzmacher D. Si/SiGe quantum cascade structures. Inter-
national Conference on Molecular Beam Epitaxy,2002
Fitzgerald E A, Xie Y H,Green M L,et al. Totally relaxed
Ge,Si1- layers with low threading dislocation densities
grown on Si substrates. Appl Phys Lett,1991,59.811

Linder K K,Zhang F C,Rich J S,et al. Reduction of disloca-
tion density in mismatched SiGe/Si using a low-temperature
Si buffer layer. Appl Phys Lett,1997,70.3224

[6]

Lo]

[10]

[11]

[12]

Hekkberg P E, Zhang S L, Heurle M F, et al. Oxidation of
silicon-germanium alloys: 1 An experimental study.J Appl
Phys,1997,82(11) :5773

Min B G,Pae Y H,Jun K S,et al. Formation of a Ge-rich
layer during the oxidation of strained Si;-. Ge..J Appl
Phys,2006,100:016102

Di Z F,Zhang M, Liu W L,et al. Relaxed SiGe-on-insulator
fabricated by dry oxidation of sandwiched Si/SiGe/Si struc-
ture. Mater Sci Eng B,2005,124.:153

Schimmel D G. A comparison of chemical etches for revea-
ling(100) silicon crystal defects. J Electrochem Soc, 1976,
123(5):734.

Shimura T,Shimizu M, Horiuchi S,et al. Self-limiting oxida-
tion of SiGe alloy on Silicon-on-insulator wafers. Appl Phys
Lett,2006,89:111923

Balakumar S, Peng S, Hoe K M, et al. Fabrication of thick
SiGe on insulator (Sip.2 Geo.sOI) by condensation of SiGe/Si
superlattice grown on Si on insulator. Appl Phys Lett,2007,
90(19) :192113

Groenen J,Carles R, Christiansen S, et al. Phonons as probes
in self-organized SiGe islands. Appl Phys Lett,1997.71(26) :
3856

Preparation and Characterization of a SiGe Buffer Layer by Dry Oxidation”
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Abstract: An ultra-low dislocation density of 1.2 X 10°cm #,95% strain relaxed, compositionally graded SiGe layer formed
by dry oxidizing the strained Siy g3 Geo 12 alloy on Si (100) substrates at 1000'C was prepared. By comparing samples with vari-
ous oxidation times,the relaxation mechanisms of the strained SiGe layers during the oxidation processes were analyzed.
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