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It is very difficult to obtain the accurate Auger depth profile when two or more Auger peaks
are overlapped. Then, we have applied a peak separation method making use of non-negative
least square curve fit including peak shift correction to the Auger depth profiles of
GaAs/AlAs, and it gave an excellent results. On the other hand, factor analysis has become
popular method to the spectral analysis including peak separation. Then, we have compared
them on the peak separation for the Auger depth profile which include the overlapped peaks.
The resulting Auger depth profiles are excellent agreement one another. However, factor
analysis sometimes gave a negative concentration. Then, the non-negative least square curve
fitting is superior than factor analysis method for practical use.
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Fig.2 Measured Auger depth-profiles of
AlGaAs/GaAs. Ga region:45-58eV, Al
region:58-78eV. Ga and Al peak were
overlapped.
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Fig.3 The spectrum of samples.
Solid line shows after 5 minute
sputtered spectra and Dotted line
shows after 25 minute sputtered
spectra.
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Fig.4 Analysis of variance in full-region

(32.5-77.5eV).
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Fig.5 Concentration profile determined
from 1st(solid line) and 2nd(circles)

B, HE5E, Z0OE*FE1IZFRT,

Intensity

30 40 50 60 70 80
Energy (eV)

Fig.6 Result of target conversion of

1st component. Solid line was full-range

1st component and circles were result of
target conversion. Value of target con-
version is GaAs:4.5704 and AlGaAs:6.3406

components.
Table 1 Analysis of variance in full-region(32.5-77.5eV).
Igenvalue Variance Contribution (%) Difference
2.964x10" 0.893300 89.33 -
4.358X10" 0.093350 98.67 9.34
1.148X 10" 0.026480 98.93 0.26
7.390x 10" 0.025790 99.19 0.26
6.423 X 10" 0.001188 99.31 0.12
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Fig.7 Result of target conversion of

2nd component. Solid line was full-range
2nd component and circles were result of
target conversion. Value of target con-
version is GaAs:0.4423 and AlGaAs:5.1716
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Fig.8 Analysis of variance in As-region
(32.5-44.5¢eV).
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Table 2. Analysis of variance in As-region(32.5-44.5¢eV).
Igenvalue Variance Contribution (%) Difference
1.598 %X 103 0.985100 98.51 -
9.025X10%* 0.008889 99.39 0.88
1.626X10% 0.003149 99.70 0.31
9.720%X10° 0.001517 99.86 0.16
2.342X10° 0.000788 99.94 0.08
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Fig.9 Concentration profile determined
from 1st(solid line) and 2nd(circles)
components.
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Fig.10 Result of target conversion of

1st component. Solid line was As-range

1st component and circles were result of
target conversion. Value of target con-
version is GaAs:5.9085 and AlGaAs:5.1315

Bons~Ns MVORE, £ 1ES. £
2L DICEBVW—RERLE (4 2%
1B =0.3723 ¢ 2% 2 %45 =0.3628),
3.2.3 AlGa i (45.0~77.5eV)

FA Lo THON-2SEEE (121
) OREEEERIHEAr— VT O

~214 -



Journal of Surface Analysis Vol.6 No.2(1999) T.Kitada,T.Harada and S.Tanuma AES Depth-profile...

Intensity

[
o
[$)]

o

36 40 44
Energy(eV)

Fig.11 Result of target conversion of
2nd component. Solid line was As-range
2nd component and circles were result of
target conversion. Value of target con-
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Fig.12 Analysis of variance in
AlGa-region(45.0-77.5eV).
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Fig.13 Concentration profile determined
from 1st(solid line) and 2nd(circles)
components.
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Fig.14 Result of target conversion of

1st component. Solid line was AlGa-range
1st component and circles were result of
target conversion. Value of target con-
version is GaAs:5.0035 and AlGaAs:5.8671
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Table 3. Analysis of variance

in AlGa-region(45.0-77.5eV).

Igenvalue Variance Contribution (%) Difference
1.363x10% 0.806800 80.68 -
4.208 X 101? 0.175500 98.23 17.55
1.136x 10" 0.005364 98.77 0.54
6.316X10% 0.004519 99.22 0.45
4.257X 10 0.002648 99.48 0.26
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Fig.15 Result of target conversion of

2nd component. Solid line was AlGa-range
2nd component and circles were result of
target conversion. Value of target con-
version is GaAs:0.9957 and AlGaAs:5.8875
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Table 4. Result of target conversion.

GaAs Aly5,Gag 75AS
1st Component 5.9085 5.1315
2nd Component 0.8292 5.6293
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Fig.16 Resulting Depth-Profile
by Factor Analysis.
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Fig.17 Resulting NNLS analysis. Solid line
shows after 15 minute sputtered spectra
and circles show calculated intensity using
5 minute spectra and 25 minute spectra.
Each factor were 0.53 and 0.39.
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Fig.18 Resulting Depth-Profile
by NNLS.
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Fig.19 Error ratio after Fitting Calculation.
open circle:result of FA

close circle:result of NNLS

Error value of NNLS were smaller

than those of FA.
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[R"] = [D] X [Q']
c*1 = Q1"

%Kmﬁ,mﬁ%%@%&%&@%qﬁ,Em%méﬁ5ﬁﬂ%$mé.:ﬂ%,
=4y PEBATFITIEWD . [RT], [R], [TIOBRIERDEIIZHE-THS,

[R] = [R'] X [T]

ZD[T i, [E]k, FNFNAHICT BIZHERRY MV EDERR/NILE B LD R/
_REFETERTA. FOER, [TIZRDEHIZLTKT 5.

[T] = (277" X [R7] X [R]

T, RIGFEEANRY PV THD, BONLEBRNI MLTIOEBREN-25
LT KD B,

[C] = [TI' X [C]

CORBRPOENFRDORSHABERNT T 7 7 A VHBLNS.
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