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Measuring the Depth Profile of C in Ta Thin Films by SIMS
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Factors influencing the secondary ion yield and depth resolution in the SIMS depth profiling of
carbon in the tantalum thin films have been investigated. The highest .ion vield of C has been

achieved with ™TaC~ by using Cs*
topography during Cs”

primary ion beam.
ion sputtering were observed,

However some changes In surface

We found that the extent of the changes differed depending on implanted C* doses and that
the depth resolution became lower as the quantity of dosed C increased.
These phenomena are supposed to be due to that Ta crystals became amorphous and carbonized.
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Table 1 Sample preparation

Sample No. i Quantity of dosed C

0 (as deposited)
5 E 15 atoms/cm?
1E18 atoms/cmé
5 E 16 atoms/cm?
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Table 2 Analytical conditions

Primary lon Og* Cs*
" Vi 12keV | 8, 13, 18keV
Beam Diameter” 100 um 100~200 .m
Sample Current 0.4pA 0.1pA
Raster Area 500 pm(] 500~1000 pm[j
Incident Angle (&) 45 deg. 20~45 deg,
Detected Ton C*'Si*Pa*  Si~Ta~TaC-
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Fig. 1 Depth profiles of C, 3i and Ta in sample
No. 2 by using 12keV 45° O:* beam.
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Fig, 2 Depth profiles of Si, Ta and TaC in
sample No, 2 by using 13keV 45° Cs* beam.
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Fig. 3 Depth profiles of C, Si and Ta in sample
No. 4 by using 12keV 45° Oo* beam.
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Fig. 4 Depth profiles of Si, Ta and TaC in
sample No. 4 by using 13keV 45° Cs* beam.
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Fig. 5 SEM observation at the crater bottom
of sample No. 2 bombarded with 12keV 45°
(2" beam.
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ig. 8 SEM ohservation at the crater bottom
of sample No. 1 bombarded with 13%keV 45°
beam,

Fig. 7 SEM observation 2t the crater bottom
of sample No. 2 bombarded with 13keV 45°
beam.
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Fig. 8 SEM observation at the crater bottom
of sample No. 3 bombarded with 13keV 45°
beam.

Fig. 9 SEM observation at the crater bottom
of sample No. 4 bombarded with 13keV 45°

Cs* beam.
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Fig. 10 Relationship between depth resolution
(T4 T2) and accelerating voltage of primary
beam.
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Fig. 11 SEM observation at the crater bottom
of sample No, 2 bombarded with 8keV 45°
Cs* beam,
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Fig. 12 Relationship between depth resolution
(Ty/Tz) and incident angle of primary beam.
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Fig. 18 X.ray diffraction (002) pesks of
sample No. 1 and Neo. 4.
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Fig, 14 Electron diffraction patterns of sample No. 4 {a)

Surface, {b) Interface.
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