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Luminescence of Strain Compensated Si/ Sio.c2 Gev. 35
Quantum Well Grown on Sio.7s Gen. 2s Virtual Substrate

LIAO Ling-hong', ZHOU Zhi-wen', LI Cheng', YU Jin-zhong’, WANG Qi-ming’
(1. Xiamen University, Xiamen 361005, China; 2. State Key Laboratory of Integrated Optoelectronics ,
Institute of Semiconductors , Chinese Academy of Sciences, Beijing 100083, China)
[ Abstractl In this paper, band structures of strain compensated Si/Sy,Ge (y> x) quantum well grown on Siy, Ge,
virtual substrate was design to enlarge the conduction band offset up to 100meV for improving luminescence. The fully strain-
relaxed Sig 75 Geg.os virtual substrate was prepared by inserting a low-temperature Ge islands layer in ultra-high vacuum

chemical deposition. The root mean-square surface roughness of the virtual substrate is less than 2nm. The lum inescence of

the strain compensated Si/ SiGe quantum well on the virtual substrate was investigated.
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Table 1 Parameters used in calculation
Param eter U nit Si Ge
a nm 0. 54309 0. 56575
a. eV 4. 18 2.55
=F eV 9.16 9.42
ay eV 2.46 1.24
b eV -2.35 - 2.55
Ao eV 0.04 0.3
Cn GPa 165.8 128.5
Cp GPa 63.9 48.3
:Siy, Gey ( ):a(x) = a(Si) + 0.200326x
(I - x)+ [a(Ge) — a(Si)]x212], Sip, Ge,
Fe A
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Fig.2 Schematic bandgap of strain-compensated quantum wells
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Fig.5 Photoluminescence as a function of the tem perature
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