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Principal component analysis (PCA) and multivariate curve resolution (MCR) were applied to
TOF-SIMS data of a polyethylene glycol (PEG) and poly(methacrylic acid) (PMA) mixed polymer sample
coexisting with Si wafer, contaminants and impurities. PCA and MCR have complementary featuresin re-
gard to deciding the significant number of components and separating the pure component spectra. As a
result, PCA provides useful information for elucidating the existence of characteristic components and es-
timating the number of components for MCR. On the other hand, MCR is useful for separating the pure
component spectra and estimating the origin of each pure component. Combination of these multivariate
analysis methods is expected to be applicable to TOF-SIMS data of a wide variety of samples including
unknown constituents.
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Fig. 6 Images of components by MCR with no scaled and
scaled data. (a) No scaling, (b) Poisson scaling.



Journal of Surface Analysis Vol.20, No. 1 (2013) p. 2-7

PEG PMA TOF-SIMS
a
( 0?0 080 - M CR
- Comp. 4 (1.97%) | K Comp. 2 (4.08%)
Ca om0 | TOF-SIMS
goo 8.5 SH || CHs0
(b)
ore Comp. 2 (13.42%) ij K | Comp. 4 (8.86%) 4.
o Ca 2
ion fe TOF-SIMS PCA MCR
il I =)
0.00 — L 0.00
PCA
Fig. 7 Comparison of spectra obtained by MCR between no PCA
scaling (a) and Poisson scaling (b). () No scaling: Comp.4 Poisson scaling
(1.97 %), Comp.2 (4.08 %), (b) Poisson scaling: Comp.2 MCR
(13.42 %), Comp.4 (8.86 %). The peaks marked with circles
were enhanced after preprocessed with Poisson scaling. 2
Fig. 8  Poisson scaling TOF-SIMS
MCR PCA
MCR Fig. 2 MCR
TOF-SIMS MCR
3 Si wafer S
2 Ca PMA
1 TOF-SIMS
Na 4 K PEG
() e O
2‘: Comp. 3 (58.48%) | 7 g Zsz Comp. 2 (13.42%)
060 Si 050 Ca 5
500 (CoHy : )

N CsHs
»CaHo

50 100 150 200
m/z

100
m/z

200 0

(© (d)
120 Comp. 1 (9.14%) Zsz K  COmp.4 (8.86%) |
100 Na o5
L g0 ||eCszO
5 om g0
~oa0 s oo C;H,0 C,H,O
020
020 - 010 f“lzl/.ycctHgoz

100
miz

150 50 100

m/z

150

Fig. 8 MCR results after preprocessed with Poisson scaling. (a)
Comp.3 (58.48 %), (b) Comp.2 (13.42 %), (c) Comp.l
(9.14 %), (d) Comp.4 (8.86 %).
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