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(a)after growth of high temperature Si buffer layer; (b)after growth of low temperature Ge dots; (¢)after growth of medium

In situ RHEED monitoring patterns during samples growth

temperature SiGe layer; (d)after growth of high temperature SiGe layer

K R 07 o R WL R T A 45 R
K2 s, | 2 BRIE Ge BT A E LM,
5 7 300 nm X 300 nm. W& 2(a) A LLFH T K
/N ) BT TSR R AR Ry S AR
20~50 nm Fl 2~6 nm JLH KN . & F S5 E M7 X
10" em %, K 2(b) HKIR Ge & F 4 A K SiGe 4F
FEZ R AE A FHAEE R 10 pm X 10 pm. M E
2(b) AT W, , SiGe AIE J2 e 17 F- 4% , F T MRS FE ol 1. 9
nm. AFM W g & w542 46 5 I 42 RHEED W i

iR — . EWET SO, B R TE I B T
SiGe EFm MY Cross-hatch JE4.
2.2 MTHMHK

Kl 3 AR Ge B F 22 P2 EA K SiGe J2
BT HER X LR AT I (004) Xt Bk T AT (224) JE X FR
MR 2. A 3 T LU B« B 45 it 4 25 %0 niy g 4~
T BRI AT S IOk BOST RTS8 TE B9 AT S 04
(—2000 arc sec £k H SiGe 4MEZE , T Ge &
FAE KM ONT 5 nm), HRXRD %4 £ 3] Ge &



ESRUE I

RIS 5 45 « fik i ik B0 TR AT I F) A1 AEE A= K 11

[nm]

B2 kmJEsH AFM
(a)Ge BT HZEMZ; (b)SiGe )2
Fig. 2 AFM images for the samples

(a)Ge quantum dots buffer layer; (b)SiGe layer
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Fig. 3 HRXRD rocking curves of SiGe films with
symmetric (004) and asymmetric (224) Omega-

2theta measurements
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Fig. 5 The schematic diagram of lattice structure of SiGe/LT-Ge/Si

(a)lattice structure of bulk Si, SiGe and bulk Ge; (b)lattice relaxation of Ge grown at low temperature on

Si; (o) lattice complete relaxation of SiGe layer and lattice contraction of Ge layer in the situation of SiGe

layer grown on low temperature Ge layer
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Optical microstructure of the etched SiGe sample by

Secco etchant
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Epitaxial growth of strain relaxed SiGe layer on Si substrates

CHEN Chengzhao, LI Yun,QIU Shenghua, LIU Cuiqing
School of Physics and Electronic Engineering  Hanshan Normal University ,Chaozhou 521041,China

Abstract: High-quality strain relaxed SiGe layer with a low dislocation density has been fabricated on a Si
(100)substrate using low temperature buffer layer by ultra-high vacuum chemical vapor deposition system.
The microstructure and morphology of the samples were investigated by high-resolution X-ray diffraction,
Raman spectra and atomic force microscope, and using a diluted Secco etchant to reveal dislocation
content. The results show that the thickness of the SiGe epitaxial layer grown on the Ge quantum dots
buffer layer at a low temperature of 300 °C with a thickness of 380nm. The relaxation degree has reached
99% , while the dislocation density is less than 1 x10° em ™~ without cross-hatch morphology. A root mean
square surface roughness of less than 2 nm is achieved.
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