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Abstract In this study MeV Si self ion implantations were done to reveal the intrinsic behavior of de-
fect formation by excluding the possibility of chemical interactions between substrate atoms and dopant
‘ones. Self implantations were conducted using Tandem Accelerator with energy ranges from 1 to 3
MeV. Defect formation by high energy ion implantation has a significant characteristics in that the lat-
tice damage is concentrated near Rp and isolated from the surface. In order to investigate the energy de-
pendence on defect formation, implantation energies were varied from 1 10 3 MeV under a constant
dose of 1x10'%/cdd. RBS channeled spectra showed that the depth at which as-implanted damaged layer
formed increases as energy increases and that near surface region maintains better crystallinity as ener-
gy increases. Cross sectional TEM results agree well with RBS ones. In 2 TEM image as-implanted dam-
aged layer appears as a dark band, where secondary defects are formed upon annealing. In the case of 2
MeV Si* self implantation a critical dose for the secondary defect formation was found to be between 3
% 10*/cat and 5x 10'*/cnl. Upon annealing the upper layer of the dark band was removed while the bot-
tom part of the dark band did not move. The observed defect behavior by TEM was interpreted by
Monte Carlo \computer simulations using TRIM-code. SIMS analyses indicated that the secondary defect

formed after annealing gettered oxygen impurities existed in silicon.
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Fig. 1. RBS channeled spectra for as-implanted sam-
ples according to ion energy variations, 1~3-MeV Si*,
at a dose of 1x10'/cnf.
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Fig. 2. XTEM micrographs showing the isolated damaged region as a dark band for the samples implanted with ion
.energy variations, (a) 1 MeV (b) 2 MeV and (c¢) 3 MeV, at a dose of 1x10"/cnl.
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Fig. 3. Energy loss as a function of implanted energy
calculated by TRIM-code.
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Fig. 4. Defect distributions in silicon implanted by 1~3
MeV at a dose of 1x10"*/cnf using TRIM~code simula-
tion.
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Fig. 5. RBS channeled spectra for as-implanted sam-
ples according to ion dose variations from 5x 10'S/cnt
and 1X10'%/cf using 2 MeV Si~.
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Fig. 6. XTEM micrographs for the as-implanted samples using 2 MeV Si* at a dose of (a) 3x10"/cif, (b) 5x10'Y/

o, (¢) 1x10%/cnf and (d) 1% 10'¢/enf respectively.

Fig. 7. An HRTEM micrograph for thé sample implant-
ed with 2 MeV Si* at a dose of 1x 10'*/cnf taken from
the damaged region.
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ed with 2 MeV Si* at a dose of 1Xx10'/cni taken from
the surface region (Notice that near surface region
maintains good crystallinity).
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Fig. 9. XTEM micrographs showing as-implanted dam-
age(left) and secondary defects(right) formed by 1000
C~-60min. annealing for the samples implanted with 2
MeV Si* according to ion dose variations such as (a) 3
x 10"/crd, (b) 5% 10"/cnf and (c¢) 1x 10'/cni.
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calculated by TRIM-code.
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Fig. 11. An XTEM micrograph showing interstitial
type rodelike defects for the sample implanted with 2

MeV Si* at a dose of 1x10'%/cni after 1000°C~60min
annealing.
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ple implanted with 2 MeV Si* at a dose of 1x 10”’/cni,}
after 1000°C~60min annealing.
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