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Time-of-Flight Secondary Ion Mass Spectrometry (TOF-SIMS), which has an advantage that can acquire
structural information of chemical species existing on very near surfaces of substances, is one of the most
useful tools for surface analysis of organic materials. However, since TOF-SIMS measurements are nor-
mally carried out in high vacuum environment, in some cases, we have actually measured unwanted condi-
tions differed from original surface states where one would like to obtain, or can not obtain reproducible
results, due to so-called “vacuum damage”. In such cases, sample cooling technique provides an effective
mean. In this report, some example about ToF-SIMS measurements on organic material surfaces are pre-
sented, reducing a "vacuum damage" and keeping reproducibility by using a sample cooling technique.
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Fig.1. Positive ion ToF-SIMS spectrum of polymer film surface. m/z =15, 27, 43: Fragment ion from film substrate. m/z =327:

[M+H]" of Additive.
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Table 1 Changes in the relative ion intensity from the additive
at room temperature measurement.

Parking time in

UHYV befor lon intensity Reltaive ion
measuremant intensityc)
(min) Total”  Additive”

0 626306 5323 8.49x107
10 629658 3652 5.80x10

a) m/z = 0.5~2000

b) m/z =327

c) (ion intensity from additive)

(relative ion intensity) = 7 = .
(total ion intensity)
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Table 2 Changes in the relative ion intensity from the additive
at -100°C measurement.

Parking time in . .
Ion intensity

UHYV befor Reltaive ion
measqre)mant Total® Addi- intensityc)
(min tive®
0 721552 5585 7.74x107
10 712685 5468 7.67x10°
a) m/z = 0.5~2000
b) m/z =327

(ion intensity from additive)

©) (relative ion intensity) = (total ion intensity)

4. BHYE DOZhEAL & SWEEFE~DILH
BBV TRE DT FEIMEEERICHITH S
N5, SEEBICBW I ELER L L, o
ZEOREIZRETEHZENRROLND.
AMETHO TV D EEIZIIMHAIC AT AR AT

=
=
% 5, 0B-08 By o
E 4 QE-03 Qoo
@)

§ 3.0E-03 -7 Lo A
© 2.0E-03| ONo Temp. control
+ <-80°C
] i
é 1, Q513 % -120°C

0. 0E+00 ' '

0 10 20

Parking time in UHY beformeasuremant

30 40 50 60
{(min)

Fig. 2. Changes in the relative intensity of additive as a function of parking time in UHV before measurements.
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Fig. 3. Overview of cooling system.

Temperature (°C)
]
(=7 ]
o
T
‘

40 60

Cooling time (min)
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Fig. 5. Day variation of the measurement results shown by ion intensity in a same lot sample. a)m/z = 0.5~2000. b) m/z = 327.
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Fig. 6. Day variation of the measurement results shown by relative ion intensity in a same lot sample.
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