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Table1 Iron concentration and resistivity of B-doped
polycrystalline silicon sam ple.

] Vs Fe i pe gkl Fe ik o %
FERTE I <3
(ppmW) (1018/cm?) (Q em)
SF17.7 25 0.4 3.4
57 4.29 50 0.8 3.8
S 13.29 300 4.8 5.5
SF 330 500 8.0 9.5

3. XRERATiL

REZESHHYRBEMRRED LA SI(B), AT ARFES (R =42.8410.29
meV) A 52 A REM L, LR E BRMFIA LT THTRY, H2RRP D
Si% L HRPLES RN TR SRR RNZERBE. HRERAESE D 4 # Pon M
Py RITMESHIERLE. -

LR R B AL Bi(BYh Y Py RIMHFHEANNELADAM A SHEKT, 3R
Si(B)FE4¥ S KHERM, T=15K, A RSN No.SF17.7, Fe /% 26 ppmW,
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Fig. 3 Optical absorption in the region of

excitation spectrnm of boron acceptors for
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Fig. 2 The spin-orbit split valence band of a factor of 6 in the ordinate scale.

silicon with associated acceptor siates.
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Table2 Binding energies ¢f the final states concerning the main
excitation spectrum lines of boron acceptors in silicon.

(a: the present measuremens; b: the calculated valne in Ref. [4])
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the lines reported in Table 3.
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Table 3 Peak position of toron aeceptors and excitation spectrum
lines for the spectra reported in Figs. 3~5.

R BE 1 2 3 4 6 6 7 8 9
B E (em-l) 2452 278.5 309.3  320.2  334.2  840.4 345.2  351.5  353.1
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FAR INFRARED ABSORPTION SPECTRA IN B-DOPED
POLYCRYSTALLINE SILICON
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ABSTRACT

Far infrared absorption spectra in P type B-doped polycrystalline silicon with a
variable concentration of iron (25 ppmW to 500 ppmW) have been studied by means
of Fourier transform spectroscopy measurements in the range of 230cm ™ ~620cm™!
at 15 K. Lines related to the presence of B in Si and due to the transitions from the gr
ound state to excited states associated with P,y valence band have been detected and an-
alyzed. It is shown that the decrease of intensity of optical absorption in ths region of
excitation spectrum of boron acceptors versus Fe content may be considered as the first
optical absorption evidence of the formation of Fe-B complexes and accumulation of
the Fe at the grain boundaries in polyerystalline silicon. Abgorption measurements on
local vibration mode of the carbon at 607cm™ containing variable amounts of iron

lhave been carried out and discussed.




