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In SIMS analysis of insulator surface, charge up on sample is one of the most serious problems.
Recently, to solve the problem, a new method, combined with electron hombardment induced
conductivity and the formation of an electrical conductive path, has been developed. This methed
has, however, some unkown factors, e.g. charge reduction mechanism. The purpose of this study
is to make clear the charge reduction mechanism by comparing the new technique with the con-
ventional electron-beam flooding method by using a quartz specimen,

Basically, the charge reduction mechanism of the new technique is almost the same as that of
the electron-beam flooding method which uses secondary electrons produced by electron-beam
flooding. Formation of an electrical conductive path contributes to the adjustment of the excess

or deficient suface electrons.

By using the new method, it is possible to analyze insulators with

a smaller prove size when compared with the analysis by the conventional electron-beam flooding

method.
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Table 1 Sample preparation condition.

Sample 1 Condition
{a) Mica is interposed between specimen holder and specimen
(b No film is evaporated onto the sample surface
(e} Gold film approximately 10 nm thick is evaporated conto the sample surface
(d) Aluminum film approximately 20 mwmn thick is evaporated onto the sample surface
{e) Aluminum film approzimately B0nm thick is evaporated onto the sample surface
() Aluminum film approximately 80nm thick is evaporated onto the sample surface
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PFig. 3 A typical change of the 35i* secondary
ion energy distributicn.
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ACCELERATING VOLTAGE OF ELECTRONS CkV}
Fig. 4(a) Relationship among accelerating

voltage of electrons, secondary ion energy
and ®Si* intensity. Mica was interposed
between specimen helder and specimen.
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ACCELERAT ING VOLTAGE OF ELECTRONS (k)

Fig. 4(b) Relationship among acecelerating
voltage of electrons, secondary ion energy
and ®Si* intensity. No film was evaporated
onto the sample surface,
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ACCELERATING VOLTAGE OF ELECTROMS (kW)
Fig. 4(¢) Relationship emong accelerating
voltage of electrons, secondary ion energy

and ®Si* intensity. Gold fllm approximately
10nm thick was evaporated onto the sample
surface.
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ACCELERATING VOLTAGE OF ELECTRONS (Kkv)

Fig. 4{d) Relationship among accelerating

voltage of electrons, secondary ion energy
and *Si+ intensity. Aluminum film approxi-
mately 20nm thick was evaporated oato the
sample surface.
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ACCELERATING VOLTAGE OF ELECTRONS (V)
Fig. 4{e) Relationship among accelerating

voltage of electrons, secondary ion energy
and %5i* intensity. Aluminum film approxi-
mately 50nm thick was evaporated onto the
sample surface.
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ACCELERATING VOLTAGE OF ELECTRONS (kV)
Fig. 4(£) Relationship among accelerating

voltage of electrons, secondary ion energy
and *Si* intensity. Aluminum film approxi-
mately 80nm thick was evaporated onto the
sample surface.

%L 10*«;
: E
;" ‘M%%M
';, Iﬂz‘; E‘ ! "i IL&[M W
E’_’ 1o o 5) } | Y!
F A
2y 30 2l
SECOMDARY |ON ENERGY (keV)
Fig. 5 A typical ®Si* secondary lon energy

distribution at high electron accelerating vol-
tage.
AT EEE, VS REREEL T S E
LT, #0fifi%z Table 2 &, mvd— &8

812 %

H{3E (108l

Table 2 Charge reduction range with
each sample condition.

Sample | Charge reduction range (kV)
{a} 0. 44
(b) 0. 65
(c) 0,94
(d} 0. 91
(e) 0.92
(£ 0. 97
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