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%= B 3uE Zejile)t Aol A2L HAE o, Y5 (columnar) I YAHY (granular) oHZA Si % #IAA Si 71w
o Co w7} (Co monolayer) = Co/Ti 3% (Co/Ti bilayer) & A28t} ¥ A7 CoSi2) FAHIARE wlmsle] 7] A
R CoSi, Pl dALAHA | n|a]= 52 AFs ). 900TCNA 600272 F& dA=3}HE o, 7HE AP
Vg8t A 7)ol AYe] Co/Ti o13eg AHE-ahH dx{akAAdo] A H ST}, ol Hubsly 7ARF 7|# Si xd+ 3R Co
gt 2 qs, 2Ao] FUsty AwHe| Fhak CoSivt AAFHNUZ] WEelth. CoSi,o] AIA 713 T2 Uxks dAY
27] ¢ 449 A=lKjolue 24 FUXNF Do A Hebgelsiot

Abstract For the formation of cobalt polycide gate electrode, CoSi; was grown on columnar poly-Si, granular poly-Si
or amorphous Si by depositing either Co monolayer or Co/Ti bilayer and its thermal stability was compared to study ef-
fects of the substrate crystallinity and the silicide formation method. When specimens were rapidly heat-treated at
900 C up to 600 seconds, using amorphous Si or Co/Ti on all substrates improved the thermal stability. This was attrib-
uted to the uniform chemical composition of initial CoSi; and its smooth interface with the substrates, induced by
smooth and clean Si surface and delayed Co diffusion. The main factors determining the thermal stability were found
to be composition uniformity and smooth interface of CoSi. intially formed at the early stage of the heat-treatment.
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. The changes of the sheet resistance as a function of
RTA time. The RTA temperature was 900 C : (a) Co monolay-
er and (b) Co/Ti bilayer.



PR R TR L2
CoSiy(111)
Si(111) $¥200) CoSiy(220)
Si(311)
J w\ CoSiy(311)
I Co/col poly-Si

k... Co/granular poly-Si

{

Co/o-Si

———

.

Co/Ti/col poly-Si

vt Co/Ti/granular poly-Si

clelt
!

iu____wu":;'md;;ﬁ LEOCo/ri/mSi
29

Fig. 3. XRD patterns of specimens RTAed at 900 ‘C for 200
sec..
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Fig. 4. AES depth profiles of granular poly-Si : (a) Co monolayer {60 sec.), (b) Co monolayer (300 sec.), (c) Co/Ti bilayer (60 sec.),

and (d) Co/Ti bilayer (200 sec.).
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Fig. 5. RBS spectra : (a) Co/granular poly-Si (20 sec.), (b) Co/
granular poly~Si (600 sec.), Co/Ti/a-Si (20 sec.), and Co/Ti/a-
Si (600 sec.)
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Fig. 6. Surfacial SEM micrographs of specimens RT Aed at 900 °C for 200 sec. : (a) Co/granular poly-Si, (b) Co/a-Si, (c) Co/Ti/gran-
ular poly-Si, and (d) Co/Ti/eSi.

(©)

(b)

Fig. 7. AFM images of specimens RT Aed at 900 C for 200 sec. : (a) Co/granular poly-Si, (b} Co/Ti/granular poly-Si, and (c) Co/Ti
/a-Si.
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Fig. 8. Cross-sectional SEM micrographs of specimens RT Aed at 900 °C for 60 sec. :

poly-Si.
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