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Characterization of B-doped Hydrogenated Amorphous
Silicon Films Grown by Plasma-Enhanced
Chemical-Vapor Deposition

Woo Chul Jung - Jae Shin Lee
School of Materials and Metallurgical Engineering

< Abstract>

B-doped hydrogenated amorphous silicon(a-SiH) films were deposited on glass
substrates using plasma—enhanced chemical~vapor depostion(PECVD), The films were
chraracterized with X-ray diffraction, Raman scattering spectroscopy, infrared
spectroscopy, and UV transmission analyses. With an increase in gaseous doping level,
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[BoHsl/[SiH4], in the range of 3x10™ to 5x10 2, the volume fraction of microcrystalline
phase in the film was increased while the optical energy bandgap(Egux) and the
electrical resistivity were decreased. With increasing substrate temperature from 100 to
400°C, however, the hydrogen content and the Egoyx decreased. But the volume fraction
of microcrystalline phase showed a maximun at 250°C.
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Fig. 1. Deposilion rate vs. gaseous doping level.
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Fig. 2. XRD patterns of B-doped a-Si'H films.
(GGaseous doping levels are indicated on the figure.
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Fig. 3. Raman scattering spectra of a-Si:H films
grown under various gaseous doping levels.
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Fig. 5. Hydrogen content in the film vs. gaseous doping level.
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Fig. 6. Optical absorption spectra of a-Si*H films.
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Fig. 7. Optical energy gap vs. gaseous doping level.
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Fig. 8. Electrical resistivity vs. gaseous doping level.
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Fig. 9. Fraction of crystalline phase vs. substrate temperature.
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Fig. 10. Hydrogen content in the film vs. substrate temperature.
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4. 4 &

BuHs, SiHy, Ar €% Zehzutg ol g3te] f71% $lo] A" e 2uae 38
Ak 71458 &9 [BeHel/[SiHAE 319x107°~5.1x107 M Slol X, 7] B L =S 100~400°C

HelolM 244 WaAs1aA Harg gtnte] B A4S *hﬂ” Ax ggn o BAES 99
S8 RFFEIE SbEe whel wete] 2arg e Zrlslda, BEbE wope 7
stk ol B4vb dEdEd F2o FASL & }Rl?. il s LIH A%FEE S7HAA
7] WEo® A ®ch whube) B A& AL H S0 Zrtske)] wpal Fastchrl akA A o
=g 2 A7 (BHel/[SiHao] 7x10°Y o) BAmge mgaAs molr @
A, 7IREEZE TIhge) wheh 4atd e Arddid), ok JBeRIt T
e} 4 0] vhok AEBare] zhAsle] 2 AU Z718147) Fog AzhEo

—169—



12

1.

494 - ol A4l
FaxEd

K. Takahashi and M. Konagai, Amorphous Silicon Solar Cells, John Wiley, New
York (1986). '

H. Sakai, Solar Energy Materials and Solar Cells 34, 9 (1994).

R. A. Street, Hydrogenated Amorphous Silicon, Cambridge Univ., Cambridge
(1991).

E. Bertran, J. L. Andujar, A. Canillas, C. Roch, J, Serra, and G. Sardin, Thin
Solid Films 205, 140 (1991).

R. Banerjee, D. Das, A. K. Batabyal, and A. K. Baura, Jpn. J. Appl. Phys. 28,
1320 (1989).

M. Sumiya, M. Kawasaki, J. Kocka, and H. Koinuma, Jpn. J. Appl. Phys. 34, L97
(1995).

Y. Hishikawa, M. Sasaki, S. Tsuge, and S. Tsuda, Jpn. J. Appl. Phys. 33, 4373
(1994).

M. K. Chuy, J. S. Byun, H. B. Jeon, K. H. Lee, M. Park, K. C. Park, J. Jang, H.
R. Park, D. W. Kim, and K. S. Yoon, Proc. 1994 IEEE First World Conf.
Photovoltaic Energy Conversion, Hawaii, 547-51 (1994). '

10. J. H. Jang and K.5. Lim, Tech. Digest Jap.-Kor. Joint Sem. Photovoltaics,

53-60. (1995).

11. J. P. M, Schmitt, Thin Solid Films 174, 193 (1989).

12

13
14

15

16

17

18

19

20

21

. W. R. Runyun, Semiconductor Measurement and Instrumentation, McGraw-Hill,
New York (1975).

. R. A. Street, D. K. Biegelson, J. C. Knights, Phys. Rev. B24, 969 (1981).

. Z. Igbal, S. Verprek, A. P. Webb, and P. Capezzuto, Sol. State Comm. 37, 993
(1981).

. J. D. Joannnopoulos and G. Lucovsky, The Physics of Hydrogenated Amorphous
Silicon I, Spinger-Verlag, Berlin (1984).

. H. Shanks, C. ]J. Fang, L. Ley, M. Cardona, F. J. Demond, and S. Kalbitzer,
Phys. Stat. Sol. B 100, 43 (1980).

. J. Tauc, R. Grigorovici, and A. Vancu, Phys. Stat. Sol. 15, 627 (1966).

. J. C. Knights, Jpn. J. Appl. Phys. 18-1, 101 (1979).

. C. C. Tsai, J. C. Knights, G. Chang, and B. Wacker, J. Appl. Phys. 59, 2998
(1986).

. J. N. Lee, B. J. Lee, and B. T. Ahn, Fabricaltion and Chracterization of
Advanced Materials, ed. S. W. Kim and S. J. Park, MRS Korea, 1131-6 (1995).

. F. J. Demond, G. Muller, H. Damjantschitsch, H. Mannsperger, 5. Kallbitzer, P.
G. LeComber, and W. E. Spear, J. Pysique 42, C4 (1981).

—-170—



