[N THIN]

o X

AL TN R

FEFIYE Vol. 19, No. 7, pp. 469-474, 1998

TOF-SIMS [Z K VR A 2% 1) JUEE A F )L (PMMA)
HEHILPOBONEZRA A RBEOEIT'

RBREETA - B - 2 FiLF
ERE— St —FHE T TR
S EEERIFRATIRE @ 243-0435 MEHIRGEAT R4 8 705-1
FFNSAY S Ty A $R) @ 253-0084 AR # I RS 370

SERAFEHER © 920-1164 IR SR AR
e IR RS T AR & 180-8633 IR RO T L A LA 3-3-1

{1998 4£ 3 A 31 EAF ; 1998 4E 4 f 23 HIB#E)

Investigation of the Secondary Ion Intensity from Poly (methyl methacrylate) (PMMA)
Surface by TOF-SIMS

Yasuhiro NAGANUMA, Masayasu S0GA, Takahiro HosHI®,

Kazunaka ENDO™ *, Yuji IcHINORE® * * and Masahiro Kupo™* *

Kanagawa Industrial Technelogy Research Institute, 705-1 Shimo-imaizumi, Ebina, Kanagawa 243-0435
*ULVAC-PHI Incorporated, 370 Enzo, Chigasaki, Kanagawa 253-0084
**Department. of Chemistry, Kanazawa University, Kakuma-machi, Kanazawa, Ishikawa 920-1164
#**Department of Applied Physics, Seikei University, 3~3-1 Kitamachi, Kitijyoji, Musashino, Tokyo 180-8633

{Received March 31, 1998 ; Accepted April 23, 1698)

Intensity changes of secondary ions from Poly (methyl methacrylate) (PMMA) with ion bombardment has been in-
vestigated by time-of-flight sscondary ion mass spectrometry (TOF-SIMS). The “dose profiles” of several ion species,
which were recorded as intensity variations versus primary ion dose, were observed. It was found that the profile have
varicus tendencies aver a range of ion dosage from 10% o 2 X 10" ions/cm® By using a high mass resolution TOF-
instrument, the closely located mass peaks such as C:Hy* and C:H.O" at 43 amu were found te show different intensity
change for different ion dosages. The relationship between the observed secondary ion intensities and bond breaking
was discussed with referenced to the bond orders obtained by a semi-empirical MO calculation. It was found that the
secondary ion formation reflects the bond strength of the analyzed polymer and the stability of the formed ions, and that
the rearrangement processes may also have some influences on the detected jon intensities.
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Fig. 1 TOF-SIMS spectra from PMMA cbtained at a primary ion dosage of 1 X
10" Ga"ions/cm? (a) positive and (b) negative ion specira,
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Fig.2 Dose profiles of the positive ions from PMMA ob-
tained by TOF-SIMS.
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Fig. 3 Dose profiles of 43 amu (a) and 55 amu (b) peaks in
the positive TOF-SIMS spectra of PMMA obtained at
high mass resolution.
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{a) Chemical bond orders
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Fig. 4 Calculated chemical bond orders of a PMMA trimer

{a) obtained by semi-empirical MO caleulation (AM 1
ver. 6). Relations between the bond scission and the
chemical structures of the ion species: (b) positive
ions; (c) negative ions.
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