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Table 1 Ion implant conditions

Substrate In”{plant Energy/ DosEé N‘“ai‘é R,/
ion keV cm cm nm
Si0,/Si PNa’t 84 8.1X10" 5.0X10" 200
Quartz glass *Na™ 30  3.3X10'" 6.6X102° 50
Quartz glass 'HY 40 3.3X10™ 6.6X10* 500
Si wafer 'HT 25 L.1X10™ 5.3X10" 300
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Fig. 1 SIMS depth profile of ?Na implanted (84
keV, 8.31 X10"* cm™?) into 500 nm SiO, film on Si

Primary beam O,% 15keV 20 degrees, with 3 keV
neutralizing electron beam
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Fig. 2 SIMS depth profile of **Na implanted (84
keV, 8.31X10" em™?) into 500 nm SiO, film on Si
with (dashed lines) and without sample cooling con-
dition (solid lines)

Primary beam Cs* 4keV 60 degrees, with 1keV

neutralizing electron beam
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Fig. 3 SIMS depth profile of **Na implanted (30
keV, 3.3X10" cm ™ ?) into quartz glass with (dashed
lines) and without sample cooling condition (solid
lines)

Primary beam Cs™ 4keV 60 degrees, with 1keV
neutralizing electron beam
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Fig. 4 SIMS depth profile of 'H implanted (30
keV, 3.3X10" cm™?) into quartz glass with (dashed
lines) and without sample cooling condition (solid
lines)

Primary beam Cs™ 8keV 20 degrees, with 1keV

neutralizing electron beam
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Fig. 5 SIMS depth profile of 'H implanted (25
keV, 1.0X10"™ cm™?) into Si with (dashed lines)
and without sample cooling condition (solid lines)

Primary beam Cs™ 15 keV 20 degrees, without neu-
tralizing electron beam
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Sample cooling effect in SIMS depth profile analysis of sodium and hydrogen in
glasses. Yasuo Havasai and Kiyoshi Marsumoro (Research Center, Asahi Glass Co.,
Ltd., 1150, Hazawa-cho, Kanagawa-ku, Yokohama-shi, Kanagawa 221)

Analysis of Na and H depth profile in SiO, matrix using secondary ion mass spec-
trometry (SIMS) has been investigated. In general, migration of an analyte species,
such as alkali elements in insulators, can occur during SIMS analysis because of the
formation of an electric field and/or the thermal heating. This phenomenon distorts the
depth profile, so that it is difficult to evaluate an accurate concentration distribution of
elements, especially Na and H. In this study, use of the sample cooling during analysis
has been found to eliminate successfully these migrations, since the mobility of elements
decreases by the cooling. Furthermore, it was recognized that the detection limit of H
was improved by the cooling because of an improvement of the vaccum in the analysis
chamber. The developed technique can be applied to sodium silicate glasses to give
more accurate depth profile. 4
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