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= g Composite target(MoSi; ;) 0.2 HE Mo-silicide® A, ¢44 4HadE 9o P, BF,
E4#E(5x10%ions/em?) 3 A Held 9ol P BEE&E(5X10% jons/em?) & o]-& F8l3tH of2 &
B2osodx 2£4938(RTA)SE D X8 v 600-1200C £ =77ro]A 20327 88ttt Mo-sili-
cide?] B4 ¢ B429 A%XL 4-point probe, XA AR N, SEM, SIMS, a-step& EF& ZAs4 ot
800Ce A H8 MoSi7} ¥AEY dxa 2= Z718FE ¥ AP E 2te AA I} MoSi, &2
A7} o] FojArh I Ay F9 @AY H&Fd dAY HeZoA Mo-silicideF o2 B&
2o iy ke Ao GAsA guth.

Abstract Molybdenum silicide films have been prepared by sputtering from a single composite MoSi; s
source on both P, BF; respectively implanted (5% 10' ions/cm?) single crystal and P implanted (5x 10"
ions/cm?) polycrystalline silicon substrates followed by rapid thermal annealing in the ambient of argon.
The heat treatment temperatures have been varied in the range of 600-1200C for 20 seconds. The prop-
erties of Mo-silicide and the diffusion behaviors of dopant after the heat treatment are investigated
using X-ray diffraction, scanning electron microscopy(SEM), secondary ions mass spectrometry(SIMS),
four-point probe and a-step. Annealing at 800C or higher resulted in conversion of the amorphous
phase into predominantly MoSi, and a lower sheet resistance. There was no significant out-diffusion of
dopants from both single crystal and polycrystalline silicon substrate into molybdenum silicide layers

during annealing.
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Fig. 1. Flow chart of experiments.
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Fig. 2. X-ray diffraction peaks of Mo-silicide as a
functién of RTA temperature

(a) P are implanted into single-Si

(b) BF, are implanted into single-Si

(c¢) P are implanted into poly-Si

&8(P, BF)S U3 749 SEM wws
Ae 29 39 (a)s (b)ol JehUh P
BF, ¥¢2% 7Y@ 3% =% 800THA
MoSi; #lo] 457 AN&ste] RTA &% %
7het @A ARYPol AAst: U, =3
Hel TEeo] & 1200CANE ZAHY
g 4L F=83 2 4 ded, o X

B R o

ray 34d Ao & dxlstz Yvh FAE
MoSi,2] 2AE dAL &8 FYHA &

e RSO Mtz 7Y 44 A do.
a9 49 P 258 Bad e
# 49E 19 33 wEd AL BUUA
W Ay dess) AYUAAY =



378 ARG A2 A5E (1992)

as-depo. 800°C

10001C 1200°C |

_1000Cc 1200°C

Fig. 3. SEM cross section of Mo-silicide as a function of RTA temperature
(a) P are implanted into single-Si
(b) BF; are implanted into single-Si
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Fig. 5. SIMS profile of Mo-silicide as a function of
RTA temperature
(a) P are implanted into single-Si
(b) BF; are implanted into single-Si
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Fig. 6. SIMS profile of Mo-silicide as a function of

RTA temperature where 5 x 10" ions/cm? of P are
implanted into poly-Si
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Fig. 7. Sheet Resistance of Mo-silicide as a func-
tion of RTA temperature where 5% 10" ions/cm?
of dopants are implanted into both single-Si and
poly-Si
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