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Fig. 1. Instrument-dependence of RSF for boron:
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Fig. 2. Instrument-dependence of RSF for Cr:
A smaller instrument-dependence case.
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Fig. 3. Impact-angle-dependence of RSF for B, Siand Cr:
Comparison between RSFs measured with quadrupole-
based instruments (A2-A4) and those with magnetic
sector-based instruments (full symbols).
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Fig. 4. Impact-angle-dependence of RSF for Zn and In:
Comparison between RSFs measured with guadrupole-
based instruments (A2-A4) and those with magnetic
sector-based instruments (full symbols).
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Fig. 5. Impact-angle-dependence of RSF for negative
ions: Comparison between RSFs measured with
quadrupole-based instruments (A2, A3) and those with
magnetic sector-based instruments (full symbols).
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Table 2. Relative sensitivity factors in GaAs

O,"-beam/ positive-ions

Reference; As

B’ Si’ Cr

Mn" Fe” Cu’ Zn" In”

Cameca RSF 7.0E+20 5.1E+20 9.3E+18 3.1E+19 6.8E+19 7.4E+20 4.7E+21 3.9E+18
N 19 9 19 19 19 17 9 15
RSD 27% 32% 27% 50% 24% 37% 46% 26%

Hitachi RSF 1.6E+21 3.8E+20 1.6E+19 4.6E+19 2.2E+20 1.5E+21 4.6E+21 2.9E+18

N - 4 2

4 5 4 4 2 4

RSD 46% 5% 30% 52% 43% 35% 78% 45%

Atomika RSF  1.9E+20 1.0E+20 8.9E+18 1.4E+19 3.3E+19 2.3E+20 4.6E+20 1.5E+19

N 4 2

4 5 4 4 2 4

RSD 38% 22% 27% 32% S30% 36% 26% 31%

Cs’-beam/ negative-ions

Reference: Ga

Si- In Te

BAs SiAs InAs’ TeAs

Cameca RSF 2.7E+19 1.4E+22 9.9E+17 2.3E+18 1.7E+18 1.2E+20 1.3E+19
N 19 9 18 9 9 9 9

RSD 49% 25% 31% . 26% 27% 28% 37%
Hitachi RSF 5.4E+19 3.2E+22 1.9E+18 :

N 5 2 4

RSD 70% 1% 49%
Atomika RSF  1.4E+19 5.0E+17 5.7E+17
N 2 2 2
RSD 74% 49% 27%
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Standardization of Secondary Ion Mass

Spectrometry

Y. Homma

NTT Science and Core technology Laboratory
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3-9-11 Midoricho, Musashino-shi, Tokyo 180

A status report is given on activities of SIMS
standardization. Asa VAMAS project, SIMS round
robin tests have been conducted using bulk GaAs
samples uniformly-doped with various impurity
elements. The first round robin was done in
1986-1989 with 19 participants in Japan. The
second one was during 1993-1995 with 12
laboratories from Japan, UK, USA, and Germany.
More than 30 data sets of relative ion intensities
have been obtained for B, Si, Cr, Mn, Fe, Cu, Zn, In,
and Te in GaAs. Relative sensitiviiy factors both for
positive and negative ions are derived for several
types of SIMS instruments. The effect of the
primary-ion incident angle has been examined
using quadrupole-based instruments and shownto
cause the instrument-dependence of relative
sensitivity factors.

In ISOTC201/SC6, quantification using
uniformly doped malerial is given priority over
depth profiling in the standardization of dynamic
SIMS. A working group has been established to
conduct boron quantification in silicon using
uniformly doped materials. Resistivity-based
boron-doped silicon samples are used as the
secondary reference materials, which are calibrated
against the NIST boron-implanted certified
reference material. Correction for the mass
fractionation effect between '°B and *'B was found
to be indispensable to use boron-ion-implanted

reference materials.
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