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Fig.1 Cross-sectional SEM images of strained Si
part indexed by the circle in Fig.1(b).
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Fig.2 AES profile of Si and Ge atomic concentration
for the uniform SiGe layer

Figure 1(a) is the magnified image of the corresponding

RERE 545 2 RO AT 50, v LS S 4190 7% SiGe 2 1)
2 43 5 PR A ) R A A e

4 SRy SR 7 S ABE o B A 30 1 By AR RE AR S 1
FWTEH. N6 T 7 i 4143 78 Ak B B o HLRES B 119 5
M, Xof L T Ge 443 2848 (& 4 Ca)) Fiii A2 (& 4
()OI LIS, B 4(b) ., 4 4 W25 SiGe 2
Ge 4 43 2R Vi 78 nT LS S AR G 11 3 1 SR RS B

§ Si substrate
10000 . .
3 Uniform SiGe
= C
E L
2 1000k
12} =
g F
= - Graded SiGe
100
10— JA L 1 L " AAM 1
686 688 690 692 694
20/(°)

B3 X BT 260 34 2k
Fig. 3~ X-ray double-crystal diffraction 20-w scan

curve of the strained Si
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Fig.4 Surface AFM images of strained Si with an abrupt Ge mole fraction SiGe buffer layer (a) and with a

graded SiGe buffer layer (b)
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Fig.5 Optical microscopy image of the strained Si
surface etched by Schimmel solution
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Fig.6 Raman spectra of the strained Si in compari-
son with a bulk Si reference
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Fig.7 Schematic of dislocation distribution in SiGe
layer without graded SiGe buffer (a) and with a gra-
ded SiGe buffer layer (b)
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Fabrication of Strained Silicon Using Reduced Pressure
Chemical Vapor Deposition Process”

Wang Jing', Liang Renrong. Xu Yang, Liu Zhihong, Xu Jun, and Qian Peixin

(Institute of Microelectronics, Tsinghua University, Beijing 100084, China)

Abstract: Strained Si/uniform relaxed Siy o Ge,.; /graded relaxed SiGe/Si substrate is fabricated using reduced pressure chemi-
cal vapor deposition process. The surface roughness and dislocation density are effectively decreased by optimizing the Ge
grading rate in the graded SiGe buffer layer and the SiGe epitaxial process. Compared with samples without graded SiGe
buffer.the surface roughness (root mean square) of strained Si with the graded SiGe buffer is improved form 3. 07 to
0. 75nm. The dislocation density is about 5X 10*cm™?,and the strain in the strained Si cap layer is about 0. 45%.
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