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Table | Chemical Treatments.

Treatmment Composition temp. / time
(’C)  (sec.)
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Fig.1 Schematic drawing of the HF vapor etching

chamber.
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Fig.2 Si-2p XPS spectra from silicon surfaces.

(a)HF dip. treatment, (b)HF vapor treatment and
(c)HCI treatment.

Table 2 Atomic concentration of silicon surface

and native oxide thickness:.

atomic concentration (%)
d §+012
Si O C F (nm)
HF dip. 85. 6 6.9 7.5 0.0 0.02
H F vapor 81.8 8.4 7.1 2.8 0.02
HC | 56. 4 32.3 11.3 0.0 0.30
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Fig 3 Deconvoluted Si-2p XPS spectra from thin
siliconnitride films. (a)HF dip. treatment, {b)HF
vapor treatment and (¢)HCI treatment.

Table 3 Si-2p peak area ratio after thin silicon
nitride growth and calculated Interface oxide and
nitride thickness

Si-2p area ratio (%)

dSlO! dSbN
Si SiN Si0, (nm) (nm)
HF dip. 17.8 72.0 10,2 1.36 5.12

HF vapor 27.5 60.9 11.6 1.06 3.76

HC I ] 13.0 76.2 10.8 1.82 5.74
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Fig.4 Deconvoluted Si KLL Auger electron spectra
exited by Bremsstrahlung X-ray from thin silicon
nitride films. (a) HF dip. treatment, (b)HF vapor
treatment and {c)HC! treatment.
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Fig. 5 SIMS depth profile of thin silicon nitride films. (a)HF dip. treatment, (b)HF vapor treatment

and (c)HCI treatment.
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Table 4 Equivalent oxide thickness calculated

from the C-VY characteristics.

thickness

(nm)
HF dip. 5. 60
H F vapor 5. 25
L—H Cl 6. 08
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ABSTRACT

Ultra thin silicon nitride films have been
necessary in high density memory devices as a
dielectric. In order to investigate the effect
of the silicon surface states on initial silicon
nitride growth process, 1 have used X-ray
Photoelectron Spectrometry (XPS), Secondary lon
Mass Spectrometry (SIMS), and Capacitance-Voitage
(CG-V) characteristics. The results clearly show
that the fluorine on silicon surface give
influence to initial siliconnitride growth. The
presence of fluorine delays low pressure chemical
vapor deposition (LPGVD) silicon nitride growth
as well as restraining native oxide growth at the
silicon nitride/silicon substrate interface.
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