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Fig. 1 SEM diagram of section of epitaxial films at 500 °C
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Fig. 2 EDS elemental spectrum of section of

SiiGe, buffer layers
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Fig. 3 XRD spectra of Ge thin films at different

substrate temperatures
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Fig. 4 Raman spectra of Ge thin films at different

substrate temperatures
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Table 2 Fitting results of Ge thin films at 375, 400 and 500 C

" WAV /em™ FRIFT A a.u. R Y /em™

375 C 400 °C 500 °C 375 C 400 C 500 C 375 C 400 C 500 C
1 275.2 276.1 275.2 164.1 604.7 88.5 68.8 30.7 0.3
2 283.1 286.7 297.6 21.8 143.5 1214.5 12.2 8.8 21.6
3 299.1 298.0 297.2 5.9 1329.9 1894.1 7.2 4.8 6.7
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Fig. 5 XRD spectra of Ge thin films at different

annealing temperatures
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Fig. 6 Relation between grain size and 1(111)% with

annealing temperatures
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Fig. 7 XRD spectra of Ge thin films at different annealing time
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Fig. 8 Relation between grain size and I(111)% with

annealing time
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Fig. 9 XRD spectra of Ge thin films at different

substrate temperatures
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Table 3 1(111)%, 1(220)% and grain size of Ge thin
films at 300, 400 and 500 °C

WIREEC  1(11D%  1(2200% &k /mm
300 6.65 73.29 89.40
400 57.41 25.12 30.60
500 74.51 12.20 33.70
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GROWTH AND CHARACTERIZATION OF Ge THIN FILMS WITH
GRADED Si,..Ge. BUFFER ON Si SUBSTRATE BY
DUAL TARGETS MAGNETRON SPUTTERING

Zhang Hang, Chen Nuofu, Yang Xiuyu, Xu Jiaran, Chen Meng, Tao Quanli
(College of Renewable Energy , North China Electric Power University , Beijing 102206, China )

Abstract: Ge thin film with graded Si,-.Ge, buffer layers were prepared by dual targets magnetron sputtering on Si(100)
substrate, The Ge film was annealed with rapid thermal annealing (RTA) equipment. Ge thin film was characterized
using X-ray diffraction (XRD), Raman spectrometer, scanning electron microscope (SEM). The results show that the
interface of epitaxial layers is clear; deposition of germanium film critical crystallization temperature is about 375 °C ;
Under the annealing condition of 800 °C, 110 seconds, germanium films present Ge (220) preferred orientation growth
when substrate temperature is 300 °C, germanium films present Ge (111) preferred orientation growth when substrate
temperature is 500 C , analyzes the reasons for those results and determine the best process parameters is 500 “C
substrate temperature, 800 “Cannealing temperature and 110 seconds annealing time, under this condition germanium
film Ge (111) orientation reached 74% , and its grain size reached 41nm for subsequent instead of single crystal
germanium as multi-junction concentrated battery substrate material provides a effective foundation.

Keywords: magnetron sputtering; germanium film; RTA; Si..Ge, buffer layers; preferred orientation growth





