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Much data on sputtering vields under the bombardment of non-reactive ions such as Ar*, Ne®
and other lons is avaibable, at present, but not for the sputtering of the samples in secondary
ion mass spectrometry (SIMS) analysis. In the analysis, chemically active primary ion species
such as O2*, Cs" and O~ ions have been used widely, and thus the primary ion species are im-
planted into the sample surface layers, As 2 result, the mixing layers (compounds}, composed of
primary lon species and sample elements are formed during the subsequent spultering processes.
Therefore, from a practical perspective, it is necessary to measure the sputiering yields of the
target having a different constitution from the original under chemically active ion sputtering.

This paper presents the sputtering vields of 3i (¥s) in an oxidized SiOg layer, and the Si sub-

sirate, sputtered by cesium {Cs) and oxygen {Qs) ion beams.

The guantitative sputttering yields

were measured from sputtered crater volume after sputlering, and from sputtering rate under ion

bombardment.

The values of Ys for 3i0: layer during Cs* and Os* bombardment at 15 keV measured by sput-

tering rate method were respectively 1.3 and 2.4 atomsfion,

and 5.4 atomsfion respectively.
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Fig. 1 An example of crater shape to obtain sputtering yield utilizing the etching crater

volume.
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Fig. 2 Crater shape in the bottom to obtain sputtering yield.
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Table 2 Operational conditions for depth profile measurement

Ton species

Ozt } Cs*

Ion energy (keV)

12‘15;17§12§15 13

Primary ion Ion current (nA) 200 130
Beam diameter {pm) 60 | 120
Incident angle {°) 45
Secondary ion Ngi*, TIM*  NSi-, TIM*

* Total lon Monitoring cut put
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Fig. 4 Sputtering crater depth vs. sputtering Fig. 3 Etching crater depth vs. sputtering time
time in the Si0Oz layer for Si0z-3i sample. in the Si substrate for SiCp-8i sample.
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Table 3 Results of the measurement of sput-
tering rate under various experimental condi-
tions
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Table 4 Sputtering yields measured from both
etching crater volume and sputiering rate un-
der various experimental conditions

Sputtering rate
Vs (10" nm/s)

Primary ion

Ton species Ion(keex{;:)rgy . 510z layer 1Si substrate
12 3.1 2.7
O 15 3.4 2.9
17 3.1 2.7
1z 5.6 5.2
Cs* 15 6.1 5.9
18 6.8 6. 4

Ton current density: 9% 1075A/cm?
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Fig. 7 Scanning electron microscope (SEM) images of the bottom
and the side of Si0:-3i sample crater alter Cs* bombardment,
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Fig. 8 Decrease in depth profiling resolution caused by tailing of primary ion beam,
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