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TOF-SIMS, Q-SIMS and XPS Analyses of the Changes of
Organic Materials Caused by Ion Beam Irradiation
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Damages caused by ion beam irradiation during S-SIMS measurements of polymer samples such as polyletrafluorosthylene
(TEFLON), polyethyleneterephthalate (PET) and polycaprolactam (NYLONG6) were investigated by using TOF-S5IMS, Q-
SIMS and XPS. Intensity changes of each secondary ion species vs. ion dosage were analyzed from the view point of chem-
ical structures of the samples. Changes of surface chemical structures due to ion bombardments were also investigated via
curve fitting and quantification of the observed XPS spectra, The results were discussed with the aid of semiempirical MO
calculations, which proved to be useful for the qualitative interpretation of the chemical state change analyzed by XPS and
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the origin of the major peaks in the S-SIMS spectra.
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Table 1 Experimental conditions.

TOF-SIMS (-SIMS
Mass Spectrometer Physical Electronics | Physical Electronics
TFS 2000 3700
Primary Ton Species | Ga~ Xe*
Acceleration Voltage) 12 kV 3kV
Beam Current 780 pA ~1 nA/cm?
(as DC current)
24 pum O~240um 0 3.5 mm X 6 mm
Repetition Rate 10 kHz
Pulse Width 13 nsec
Neutralizer 20eV ~10eV
~ 40 nA ~15 uA
(as DC current)
XPS XPS
(monochromatic) | {non-monochromatic)
Electron Analyzer | CHA Double Pass CMA
X-Ray Source
voltage 14 kV 15 kV
power 150w 300w
target Al Mg
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Fig. 1 Dose profiles from {a) TEFLON, (b) PET obtained by TOF-SIMS as a function of 12 keV Ga* ion irradiation.
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Fig.2 (a) XPS intensity change of Cls and O1s as a function of irradiation dose of 3 keV Xe* ions. (b) Changes of
spectral intensity ratio corresponding to C=0 and C-O states obtained by high resolution C1s and Ols XPS
spectra as a function of irradiation dose of 3 keV Xe™ fons.
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Fig. 3 XPS intensity change of Cls, Ols, and N1s as a function
of dose with 3 keV Xe* ions.
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Fig. 4 Chemical bond orders of (a) PET and {b) NYLONG obtained by semiempirical MO calculation (AM1 ver.6).
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