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Recently, the applications of TOF-SIMS have expanded into a wide variety of organic materials, because the sensitivity of

high mass molecular ions was improved dramatically. However, it was very difficult to determine the chemical formula from

the measured mass above 7,/z 200. The ambiguous peak identification was a significant problem in TOF-SIMS. In order to

determine the chemical formula as well as detailed chemical structure, we developed the TOF-SIMS instrument equipped

with Tandem MS (MS/MS), and applied it to analysis of various organic materials. In this article, we will introduce this

unique instrument, and demonstrate the results of the spectra analysis using MS/MS.
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Figure 1 TOF-SIMS spectrum of contaminated surface. The

mass region around 7/z 282 was expanded.



Table 1 The list of possible chemical formula when we
assume that the peak consists of H, C, N, and O.
Formula Mass Deviation
[m/z] [%10° m/z]
CsH:NO 282.27949 5.51
CHzN, 282.29073 - 5.73
CsHaN, 282.27816 6.84
C1oH;0 282.29206 - 7.06
C;H;N,O 282.26692 18.08
CisHzsN, 282.30330 -18.30
CisHz,N; 282.26559 19.41
CeHysNy5 282.25887 26.13
CsHs,0, 282.25568 29.32
(a)
ES2 ES1
{ ;
Egh . .
Detector
LMIG
Extraction
electrode
Sample
(c) Detector

(MS2)

Detector
i (MS1)

Wi FEPHRF S TE

22 INFLILL X =T 2 MS/MS OBIE

¥ 9, itk o TOF-SIMS 2 #& (PHI nanoTOF II) @
W& % Figure 2(a) (IR $. 7SV A L L 72—RA 4+ >~
ZRRIERENCRS 5 2 &, BURERE A H kA A VA%
HENE, TOTRAF V2| ERARBWIZEND T T
AR L, kA & HPBRIEERICEET 2 F TOHE
HOFENI L) AL LRTIRMZEZFH L CEEHEL
v, HEARY MVESS. B2 S sz 2k
A F PFZARNVF AR A e ROz, FUE
HTHMRATREMEAE U578, ISR T 3 20F®E T I
5 4 (ES1, ES2, ES3) 1%, T V¥ —404i % 45
M DENI X > CTRET LRITIMEL R T 28 2 %

oW, —kAF OV AE OV AOREIE, BUE
(b)
Detector
ES2 — ES1 (MS2)
\ A\
a | y 4
CID cell Linear
T 6 TOF
= ¥
ES3 Precursor Detector
selector (MS1)

LMIG

Extraction
electrode

Sample

Figure 2 Tllustrations of (a) conventional TOF-SIMS instrument, and (b) newly designed TOF-SIMS instrument with parallel
imaging MS/MS. (c)Overview of parallel imaging MS/MS.
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Figure 3 (a) MS' spectrum obtained from a clean PET (polyethylene terephthalate)surface. (b) MS? product ion spectrum
obtained from protonated PET monomer ion (#2/z 193).
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Figure 4 (a) MS' and (b) MS’ spectra of unknown organic sample. MS? product ion spectrum was obtained by choosing /2 201

as the precursor ion.
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Figure 5 The result of chemical structure analysis of MS®
spectrum shown in Figure 4. The unknown peak
was found to be a diphenylphosphine oxide
(DPPO).
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Figure 6 (a) MS'and (b), (c) MS® spectra of plastic surface. MS? product ion spectra were obtained by choosing (b) /2 304 and (c)
m/z 481 as the precursor ion, respectively.



Table 2 The results of compound identification from MS?
spectrum analysis.
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