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Depth Profiles of Potassiurn Concentration in Silicon

Exposed to Potassium Beams of Very Low Energy
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Si (111) surfaces were exposed to neutral potassium atomic beams of very low energy (a few tens of meV),
poduced by passing through a mechanical velocity selector. Potassium concentration in the Si specimens was
depth-profiled by the use of an ion microanalyzer (IMA). Since the primary ion beam of IMA was found to
cause the potassium adsorbed on the surface to migrate into the substrates much deeper than usually expeeted,
prior to IMA analysis the substrates were cleaned with pure water to remove potassium from the surface. Potas-
sium concentration of some samples thus treated was significantly higher than the background to a considerable

depth (approx. 1 gum). The results also indicate that the potassium atom migration into Si crystals seems to be

enhanced by increasing the velocity of incident potassium atoms (up to 400 m/s).
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Cross Section

Fig. 1 Profile of a crater produced by the scan-stop method.

Table 1 Conditions of sample preparation and IMA analysis.

Selected Incident Water IMA
No. velocity flux ratio rinsing analysis
1 not selected 0.12 no
2 288 m/s 3.7x103 no I=2.7x10"% A/cm?
4 300 m/s 3.5x10-% no
4 250 m/s 3.5x10"® no P=2.7x10"*Pa
5 200 mfs L2320 10-2 no
6 not selected 0.95 yes
7 not exposed yes I=7.4%x10"5 Ajcm®
8 13-400 m/fs 4.1x10"2 yes P=4.0x10"%Pa
9 not exposed yes
10 not selected 0.095 yes I=3.4%x10"% A/cm?
11 7-200 m/s 4.0x10"2 yes P=1.3x10"1Pa
12 not exposed yes
I: primary current density of IMA
P: vacuum pressure in IMA
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Fig. 2 Depth profiles of potassium concentration
in silicon. The shadowed region denotes, the
background concentration.
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Fig. 3 Results for samplcs cleaned with
pure water as compared with that for
the one not cleaned (filled circles).
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No velocity selection of potassium
beams was performed.
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Fig. 4 Depth profiles of potassium concentration
in the silicon samples cleaned with pure water.
Potassium beams were velocity-selected.
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