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Abstract Silicide layer structures, agglomeration of silicide layers, and dopant redistributions for the Co/Ti bilayer
sputter-deposited on the P-doped polycrystalline Si substrate and subjected to rapid thermal annealing were investi-
gated and compared with those on the single Si substrate. The CoSi. phase transition temperature is higher and ag-
glomeration of the silicide layer occurs more severely for the Co/Ti bilayer on the doped polycrystalline Si substrate
than on the single Si substrate. Also, dopant loss by outdiffusion is much more significant on the doped polycrystalline
Si substrate than on the single Si substrate. All of these differences are attributed to the grain boundary diffusion and
heavier doping concentration in the polycrystalline Si. The layer structure after silicidation annealing of Co/ Ti/doped
- polycrystalline Si is polycrystalline CoSi./polycrystalline Si, while that of Co/Ti/(100) Si is Co- Ti-Si/epi- CoSi./(100)
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Fig. 1. The sheet resistances of the Co/Ti bilayer silicides on
single and polycrystalline Si substrates as a function of anneal-
ing temperature

A Si7|Be) A$- 420°C BTl A vehte 2 M=
8] #|g}o] o FkA Akl Co,Sigh CoSiz} o] 2544 xg
AU} o 2271 F7hel wet v o] of w2 <k
HAkal CoSi,E v 7] Wi o 2 7=t

a3 Sizl#e A% LPCVDHel st Sizhs &
gt £ =HE P & =38 FAolA 2 el wa} =t
FZo) B2 Holr} Ak F, o] 5ol oJ3t] =3}
gl oleFd Folz F2taF e} vprtA 2 vl A
A we= F4A- (columnar) & ZWZ FA8AE
POCLEAtel 95l £ als 7 tolle & a3 AFol
Sie)] AAAAo] dojubAl Hoh'® add] ¥ Aol At
23 o}dR Size] AT POCLEA Y ¢l EHE

£ =33t ng AAHYPA} Folo] st FAL o
A F2F5 7P wak olug} o= A ARG e]
oy Heojrhk 2 EE Cozt Aejsfel=st daje) TA
Z Fahak dzkel Cozt b2 A Sio) ZAYAE w=t ¢4
Hog Fibksta, 1 A Adejate] =3} wkg-o] B-UstA
dojyt e 7o 2 AztElch 12 Axjel whAlelA] o]e} 7
o] WA Ao|7} AT AL olejqt dlel 7)Udk 7o
2 A7t} 53], o)23 Ade X HFGA A A
g)abo)= o] ut 29l gate oxided) rA Aol WL 3L

v} Zct

Sun3 Wong 5'*'W& whEAN oAA Sizls 9
Cogt Ti A2rtel=g HAT o FEAe] Al |
28 BFUF ubSol ofsle] ute] g-3o] el gate
oxided] ¥R Adel A=l ety Bk v} qlo}. 2ejER
Aejatol =g HAR F o) kA& ZAEEY] ' 2 A
2] FAE IR A AE FgAT, 2™ 164 &
A0l 700°C9 800°C Alolo) LEH A Hrbole
3 Q2] 259 Frldl adet A fAA Sizk wA
o) atol7} AR o] ARE AL AA SiolA Bop 2A
A7} EAste obAA SiolA wHe) $3lel o AdkAl o
oju}r] W Folth. RAA Sieh obAA Sizte olF A

rlr



A - o] FF A -

o

‘ -4 --Single Si
' —#—Poly Si

4.5 -

!

N w
(AT BN &% NN ) B

Roughness (rms)

pry
—= o

i

|

\

i

|

i

<
w

no 600 700 800

Silicidation Temperature (C)

Fig. 2. The Rrms of Co/Ti bilayer on single and polycrystalline
Si substrate
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Fig. 5. The SIMS depth profiles of the Co(150A)/Ti(100A)/
polycrystalline Si sample after RTA annealing for 30sec; (a) as
~deposited and annealed at (b) 700C
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