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Type-1Il SiGe/Si Multiple Quantum Wells Grown
on Relaxed SiGe Virtual Substrate

LI Daizong, HUANG Chang—un, YU Zhuo, CHENG Bu-wen, YU Jinzhong and WANG Qi-ming

(State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductors,

The Chinese A cademy of Sciences. Beijing 100083, China)

Abstract: A relaxed Sio.76Geo.24 virtual substrate and thereafter 5 periods of Sio.7%6Geo.2¢/Si Multiple Quantum Wells (M QWs)
have been grown on a graded Sii- :Ge: buffer with UHV/CVD system. The sample has been in situ annealed during the growth
of the graded buffer., which decreases the possibility of dislocated nucleation in the next SiGe layer due to the decrease in the
residual strain. The dislocations are confined effectively in the graded buffer, however, the SiGe uniform layer and the SiGe/
Si MQWs are free from dislocations in the cross-sectional Transmission Electron Microscopy (TEM) image. A peak of
0.961eV has been observed in the photoluminescence (PL) spectra, which is ascribed to the NoPhonon (NP) transition of
type=Il Quantum Wells (QWs). Due to the spatial separation of electrons and holes in type-Il QWs, the band bending occurs
with the increase of carrier concentration caused by higher excited power. When the excited power increases to a certain value,
the electrons of light mass will transit or tunnel to the bending conduction band of SiGe layers. As a result. the intensity of

NP from type-Il QWs will decrease and that of the relaxed SiGe layer will inerease, as has been observed in the PL spectra.
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