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8 - oA o] 2FYA] AxAFY YA P dx2] AFo] double crystal X-ray o} wha
TEMZ AM8-3te] 75 <dch 3MeV P o] 2429)% Al2]&2] DCXRD 24 A3} zAlet Z}lol| b}
A We Hyeke Z718tgich HRTEM 4 A3} o %] o] £5:9]4] A& T 2o 3jubsln
Rp #-ell AF=o] dsich =7 o] 23] Adeie) A¢EL dark band®) Fez EAslglon «
Ae]A] o] A AL o] F o2 RE YA Ho] BAE et 3MeV P, 1X10%/em?e] A0 2 0] &Fq]3)
AelE Al el dx]efe] o X-ray rocking curve ¥4& %31e] dxa) 257} 550C ol 4] 700C 2
F7betel whel 2A) uy-e) FHo wWdako] 7X107 el 29X107* 0 & zhadte] EE g E3
550C dxelgt Al 24 PO HE~15um Aol =& WERo] WA AEsle]on o xa)
TEE 700C 2 37kt A AAHAE o) &7904 AAY AXAFEE 700C A elA) 60° 4 9]}
<112) =t 2ok A3 1000C A4 (110) Wake] HYFT2 dxje] A6 ajet e 7}x|
Zoge] o)A R WMEs gt el o] 2Fel s R o2} A P TLAAE ok}
g Al ofg AA7} folskR] ekotrh

Abstract — High energy ion induced damage and its annealing behavior were investigated using
double crystal X-ray diffraction and cross sectional transmission electron microscopy. Results of
DCXRD for 3MeV P implanted silicon indicated that the total lattice strain increases as ion dose
increases. HRTEM observations confirmed that as-implanted damages are rare near the surface
region but are concentrated around Rp. In a TEM image as-implanted damage layer appears as
a dark band, where secondary defects are formed upon annealing. X-ray rocking curve analyses
indicated that the maximum lattice (+) strain decreases from 7X10* to 29X 10 * as annealing
temperature increases from 550C to 700C, for 3 MeV P' implanted silicon at a dose of 1X 10%/cm?.
Especially near the surface region, small amount of lattice strain was observed from the surface
to ~15um after annealing at 550, while it disappears by 700C annealing. Primary defects by
implantation changes into secondary defects with various morphologies according to annealing tem-
peratures such as 60° dislocations and {112) rodlike defects at 700C , and {110} dislecation loops
at 1000C . Once secondary defects are formed, they were stable and were difficult to be removed
by thermal annealing in the case of high energy ion implantation.
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Fig. 1. A typical DCXRD rocking curve for a bare Si
sample.
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Fig. 2. DCXRD rocking curves for Si samples implan-
ted with 3 MeV P at doses of 1X10%/cm*~1X
10%/cm?

(a) 1X10"/cm® (b) 3X10"/cm® (c) 1X10%/cm?
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Fig. 3. DCXRD rocking curves for Si samples implated with 3MeV P at a dose of 1X10%/cm? (a) as-implanted
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Fig. 6. XTEM micrographs for Si samples implanted with 3MeV P at a dose of 1X10%/cm? (a) as-implanted

(b) 550C -30 min.-Anneal (c) 700C -30 min.-Anneal
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Fig. 12. DCXRD rocking curves for Si samples impla-
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