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Abstract Ti film of 10nm thickness and Co film of 18nm thickness were sequentially e -beam evaporat-
ed onto Si (100) substrates. Metal -deposited samples were rapidly thermal-annealed(RTA) in the N, en
vironment at 900°C for 20 sec. to induce the reversal of metal bilayer, so that CoSi. thin films could be
formed. The sheet resistance measured by the 4-point probe was 3.9 £/0. This value was maintained
with increase in annealing time upto 150 seconds, showing high thermal stability. The XRD spectra iden
tified the silicide film formed on the Si substrate as a CoSi; epitaxial layer. The SEM micrographs
showed smooth surface, and the cross-sectional TEM pictures revealed that the layer formed on the Si
substrate were composed of two Co-Ti-Si alloy layers and 70nm thick CoSi; epi-layer. The AES analysis
indicated that the native oxide on Si substrate was removed by Ti at the beginning of the RTA, and then
that Co diffused to clean surface of Si substrate so that epitaxial CoS5i, film could be formed. In the case
of RTA at 700C, 20sec. followed by 900C, 20sec., the thin film showed lower sheet resistance, but
rough surface and interface owing to CoSi, crystal growth. The application scheme of this CoSi: epi-
layer to VLSI devices and the thermodynamic/kinetic mechanisms of the CoSi, epi-layer formation

through the reversal of Co/Ti bilayer were discussed.
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Fig. 1. The changes of the sheet resistance as a

function of annealing temperature for 20 sec.
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Silicide Formation Activation
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