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% B  self-aligned silicide (salicide) AZA] CoSi;] A Ad AAE F7] $18led Cos} Si Afolof] WAF42E Y&
Co/HET4/5ie) ARjrto| =izt #4& T3 ok Hf 94| Tis} nl7AR o]2idt $52 A 5 9o}, §+4, Co/Hf 1%
% salicide ERARA2AE7F ATH o2 vEex)7] Y#A= spacer oxide $loll F2¥ Co/Hf o]FHo] WA o kA sl ghch.
o2 ¥t iAol A £ dFNHE Si0; 713 sl F23 Co @433} Co/Hf ©[F%E 549X 9 Cos} Si0; 79 AHH Co
JHEE Si0, 7k2] Ao AEuk-g-o 3] 2AFs ). Co ® U337 Co/Hf 0152 717 500°C 2} 550°C o4 43¢ *
AAge] FAsA F7bst7] Aztstgisd], o]Ze Co 2| Si0.9448] AP AE Fol7] $15lo] A= o}, o] o Co/
Hf9] 7% gx2)% Hfol 9o Si0, 71ghe] 4% Eaiglo s Hf 4k3tEo] Y=}, HEA o] gl HISL 59 JFEL
AR A gghet.

Abstract Silicidation of the Co/refractory metal/Si system in which the refractory metal is used as an epitaxy promot-
er for CoSi, has recently received much attention. Hf can also be used as an epitaxy promoter like Ti. On the other
hand, the Co/Hf bilayer must be thermally stable at high temperatures for a Co/Hf bilayer salicide transistor to be fab-
ricated successfully. In this work the interfacial reaction of the Co/SiO; and the Co/Hf/Si0; interfaces were investigat-
ed when the Co single layer and the Co/Hf bilayer on the SiO; substrate were rapid-thermal annealed. The sheet
resistances of both the Co and the Co/Hf bilayer increased substantially after annealing at 500 and 550°C, respectively,
which is due to the agglomeration of the Co layer to reduce the interface energy between the Co layer and the SiO.
substrate. In the Co/Hf/SiO, system Hf oxide was found to be formed as a result of the reaction between Hf and SiO,

but a conducting material such as HfSi, was not found after annealing.
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Table. 1 Sheet resistances (£2/0]) of Co and Co/Hf structures on SiO,

as depo. 330¢C 420°C 500C 550°C 600°C 700°C
Co/Si0: 20.9 10.3 10.1 >10,000 - >10,000 >10,000
Co/H{/Si0, 42 - - 8.5 >10,000 >10,000 >10,000
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Fig. 1. The XRD spectra of Co/Si0; sample after rapid thermal
annealing for 30sec
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Fig. 2. The ternary phase diagram of (a) Co-Si-0 and (b) M-3i
-0 at 700-1000¢C"?
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Fig. 3. The AFM surface morphology and standard deviation of
roughness of Co/Si0O; samples as a functlon of various annealing
temperatures
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Fig. 4. The XRD spectra of the Co(28nm)/Hf(8nm)/Si0. after
RTA annealing at various temperature for 30sec
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Fig. 5. The XRD spectra of Hf/SiO, sample after rapid thermal
annealing for 30sec
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Fig. 6. AES depth profiles of the Co(28nm)/Hf(8nm)/Si0, sam-
ples (a) as-deposited, and RT A annealed for 30sec at (b) 600°C
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Fig. 7. The AFM surface morphology and standard deviation of
roughness of Co/Hf/Si0. samples as a function of various an-
nealing temperatures
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