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Growth of high quality Ge epitaxial films on Si substrate by low
temperature buffer technique

ZHOU Zhiwen' , HE Jing kai', LI Chengz, YU Jir dqong3
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518029, China; 2. Department of Physics, Xiamen University, Xiamen 361005, China; 3. State Key Laboratory on
Integrated O ptoelectronics, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Higlr quality and thick Ge epitaxial films are grown on Si substrates utilizing the low- tempera
ture (LT) buffer technique by ultrahigh vacuum chemical vapor deposition (UHV-CVD) and are charac
terized by atomic force microscope, X-ray diffraction, and Raman spedroscopy. T he results show that the
LT Ge buffer is rough due to the three-dimensional islands formations, but the misfit stress is nearly
fully relaxed. Fortunately, the rough LT Ge surface is effectively smoothed by subsequent growth at ele
vated temperature when the LT Ge buffer is thick enough and the compressive strain is largely relaxed.
Finally, the 210 nm Ge epitaxial film with smooth surface ( root-mearr square roughness of 1.2 nm) , low
threading dislocation density (5% 10° an™?) , and sharp and symmetric X ray diffraction peak (full width
at half maximum of ~ 460 arc se¢ is achieved on LT Ge buffer with thickness of 90 nm.

Key words: Ge epitaxial films, low- temperature huffer technique, surface morphology, ultrahigh vacuum
chemical vapor deposition( UHV- CVD)
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