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Abstract - The implantation effects of various dopants, such as P, B, As, performed before the solid
state reaction between sputter-deposited Ti film and ion implanted Si surface on blistering occurred in
the TiSi, film has been studied varing dose amount and implantation energy. The size of blister and the
number of blister in the TiSi, film were increased with increasing dose amount independent of dopant
impurities. However, the sample implanted As showed the largest blister size and the highest blister den-
sity among the samples investigated. It was also found that the problem due to the blistering in the TiSi,
film became more serious as the implantation energy was decreased. The effect of the ion induced dam-
age on blistering could be confirmed by the fact that the number of blister could be reduced by post an-
nealing afater ion implantation. The reduction in the number and size of blister was enhanced as the
post annealing temperature was increased.
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Si single crystal doped by BF, ion implantation. a 0k
g 0 2 4 6 8 10 12

Implantation Dose / 10" (cm'2 )

Fig. 3. Variations of a) average diameter and b) density
of blisters formed in the TiSi; film with ion implantation
dose for dopants of B, P and As.

37)¢} AAUEE Fig 3o LERA. o] A= o]
259 3 Aol A2l o WU BE dose &
Z7MA AL blister7} A E R ekofrl Po] A$E 1X

10" A uFAIELG 31, Ase] A 5x 107 Ol’\}-’] dose

Fig. 2. A cross-sectional SEM micrograph of a blister. o| A whAlElg e} zF dopanti& blister W= dose7} B
$42 F715a Ase) A97h 28 ¢ & Ao
£ 30keV, 1xX10%cm’o 2 A5 40nme Tig % ol 2F 9 B Ti Z2RFA o 900 A 3087 A E
5t 1 RTAE 3 79 wHA3 blistere] 248 UERY 3 A% dopant® 2 o] 259 doseol| whE blister2] =
o, b= Ael@slols slol BF, o|&%S T0keV, 719 AAUEE Fig 4 VEhigich. Fig. 35} 48 )
1X10%em’o 2 AAE2 50mme Tig FEsla ] Bl AAH O blisterdo] o] F Ti %
RTAS 21X #9o] B4 blister®] ¥ hebd o] dafelo] olsf WAls] 22¥$ & 5 Utk Do-
.ok el Aol Gt MFEel B wdel  pans] 0|7 F AZE Heiel 4715 damages
UebdE o 5 gleh olE dvler duddle] wadt AEg A A& Fig 59 e TWgko] 24

Apzle] Fig. 20]th. ESCAe] o3t @4 ZAwtst ¥ 2 damage7} A3 Aol go] WA Floltt. Asel A
Aol ol A Ay At ghpe] A Agjabol vt @4 $ TWgko] oF 730 ool A} 4 gjato]r=rtol blister7}
52 gahat Tio] 2ol 2 EAlskaL l&ol &AH Ut Ak ok Bo] A 1x10%em’e] F e o] &F

0] 25¢] dopant¥ 2 o] 2-F¢] doseo] whE blistere] QoM = dAjel g5l &AIge] blister7} ‘?:_}/‘2} 3R] o

Journal of the Korean Vacuum Society, Vol. 4, No. 3, 1995



290 g
1 . T

CE ]
[ a4 —6—B ]

3 08 | ) B :

3] —@— As

B

m

‘s

o}

b7}

g

.ﬂ

a
0 2 4 6 8 10 12

Implantation Dose /10" (cm'2 )

~~

wg 20 T

g 15 )

i

~

5}

=

m

S

oy

g

8 0 2 4 6 8 10 12

Implantation Dose / 10 (cm'2 )

Fig. 4. Variations of a) average diameter and b) density
of blisters with ion implantation dose in the TiSi, film
formed by interdiffusion between the Ti film and silicon
annealed at 900°C for 30 min after ion implantation of B,
P and As dopants.
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Fig. 5. Variations of TW intensitics of silicon surface
with ion implantation dose for B, P and As dopants.
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