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Abstract — We have studied on the effect of thermal annealing on the dopant diffusion and the
recrystallization in the As™ or P* implanted amorphous silicon layer. The specimen was annealed
in conventional furnace anneaiing in order to eliminate the damage induced by ion implantation.
The junction depth is considered to be shifted to deeper site due to the transient enhanced diffusion
of dopants during the process of thermal annealing, The diffusion of dopants during the furnace
annealing was measured using SIMS and SUPREM IV simulation. The recrystallization of amo-
rphous silicon layer, formed by ion implantation was studied by Raman experiment.

1. M

rh

341

p'n shallow H§E P37 flalde dubder
B ¥ BF.'ol2 %% AM8-3tx o1l n'p
ki Ll "’r“"JE]‘_ 2ree v e, A =2 shallow §& 2HE7] 91814 As” R P ol 55
719l 248 zuld vl 2z1e] A)zfel] lo] A AHERI 2], o} E o] &Eof vl E3] Btol
zﬁﬁ& Kazelr), o] Fg] wie rHEoR & FYAlele= =& Fikxe} Ade dAloqd sy
HEZ Ff3le= wyo g 714 de] o] 451 gl shallow A3-e #Ashed %2 oJggo] dddm
golo}, 1A AelE 7] AxbEel ool e gloH 3] o] o] XEL 10¥— 10" cm *#]

o=



342 Fo3 % -

dosed A Ae]E 7]5+-& )44 (amorphous) %
B2 nhEvH4] oleldk v A A& Hds] o
He|gez zte] ZHgHresidual defects)e]l 719
e F& Ay Aoz AHEA SN recrystalliza
tiom) A1 = AoH5]. zeful o]z’ Az b4
Fok F¥E ESdESe] HAabulk 2 gad
T oleng A sl st o} sHakA|He
F slef o} gt o]H Al o] Fl® wA Al
22 WHAste} FubEs R 9lE S il Y o)
2} Aol g 5452 XTEM(Crossectional
Transmission Electron Microscopy)[6], RBS(Ru
therford Backscattering Spectroscopy)[ 7], X-41 &
A[8], bt #3338 SIMS(Secondary lon Mass
Spectroscopy)(9], 5ol &Jal A AF= o= gt} ol
S Fell o)A} o] 2 A AL o wh B
vla A A8 & Fteshe GHe A e A B
5ol Holrpa o] FYEl WA Ao HA
del AbgEez] L glrh

B i Ade dXed o olejdt w)zAl
2|2 AAAs e} Ao BE 9] £ ¢HE
418 SIMS® SUPREM 1V simulation-& ©] 83}
Av-stdet. ek gput #53 AL olEsto] A3
glofl mE o] 9i%l Ase AAA IEE =4}
CigA=

1o ax

2. AlEuH

Aol b8l AlH-E p-type, (100)3F2] A2 &
deolxlzr nAgE 6~8Q-cm ©l%T} o]
d3t7] Aol A2 dlols 2ol zped Absiat-g
shebAql 2E Aol 2jsled AlAsgic) o)
31> Table 114 *3 AL2ejr] proj2e] H¢
ol ] 85keV, == 1X10¥cm *&, As'o]-29]
£ 140 keV, 1X10% cm 28 F9l8lgic} o] =
UFe AE 2HE v|AASA7 7)o FHF ofo]
At o)u o] A=l 33kg ubr] 3l glA}
beamell W4} A EE 7°HE 7] &) o] FlE
AR A7|R HollA 25 2 AI7HE W 3kA) 77}
dzje] sttl SIMSel 98] 3¢1Al depth profi-
ling®} SUPREM IV simulation 2#-& v 3lo 2 x4
dAe] LEe} A7be] F9I% ¢ HEY SHale) n)
A= dFE AT o] Rl A8 AAA

4N

1

Faralaetsl A, A3 A A 35, 1994

B A

-

T - BT - Y

Table 1. Implant sequences for various samples stu-
died in this work

Implant parameters

Sample No Ion Energy dose(cm Impla(né )Temp
1 As' 140keV  1X10% =30
2 P 85 keV 1X10" =30
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Fig. 1. SIMS and SUPREM IV simulation depth profiles for As’, P* implant in Si showing the as-implanted

profiles.
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Fig. 2. Raman spectra for ion implanted Si(100) at
various thermal annealing temperature T..
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Fig. 3. Fitting results for the peak centers and widths

together with the calculated bond angle de-
viations.
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