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Most aspects for sputtering using a focused ion beam (FIB) can be interpreted from

the general knowledge for ion sputtering. But there are a few aspects which is

peculiar to FIB. For example, the etchingrate is determined not only by ion dosage,

but also by a scan speed of ion beam. We describe here about a sputtering by FIB

including general and special aspects.
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Fig. 1 Diagramof ion probe diameter Dp vs. ion

probe current Ip (Sakaguchi et al ref. [2]).
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Substrate  (atoms/ion) (u m3/nC)

C(Diamond) 2.7 0.18
Si 22 0.27

Al 29 0.3

Ti 3.3 0.37

Cr 1.3 0.1

Fe 39 0.29

Ni 2 0.14

Cu 34 0.25
Mo 1.2 0.12
Ta 28 0.32

W 1.2 0.12

Au 141 1.5
MO 1.3 0.15
Si02 0.6 0.24
Al203 0.3 0.08
TiO 1.1 0.15
Si3N4 05 0.2
TiN 1.2 0.15
Fe203 0.8 0.25
GaAs 2.1 0.61

Table 1 Calculated values of sputter vieid Y

and measured values of sputtering rate S for
var ious substrates for Ga+ at 30 kV. Referred

from Orloff et al[3].
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Fig. 3 Etching rate as a function of scanning
Fig. 2 lon induced sputtering yields vs. frequency, f for Si and FeNi. The 1/f equals
energy (Ar+ ions, Si target). After Matsunami to the dwell time per pixel. After Sakaguchi et
et al. ref. [4]. al. Ref. [5].
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Fig.5 Relative sputter yield vs. angle of

incidence for Si, obtained from the model of
ref. [6] is compared to the 1/cos2 6 dependence
calculated from the known macroscopic yield on
After Santamore et al.,

angle incidence.

ref. [7]
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Gas Aluminum | Tungsten Siticon Silicon
Chemistry Dioxide
XeF2 None 7~ 10 7~12 7~10
Ci2 7~ 10 None 7~ 10 None
Br2 8~ 16 None 5~6 None
Table 2. Etching enhancement by gas assist

Enhancement is the ratio of hole depth per dose with

gas to that without gas (ref.[8]).
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