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My research focuses on the development of metal semiconductor technology with low contact resistivity which is divided into two parts: ALD-Co silicide (part I) and ALD-
Co germanide (part II). Part I, ALD-Co silicide is found that most excellent contact resistivity of 1.0 x 1073 Q-cm? can be achieved due to enhanced crystallinity in CoSi, phase
by RTA at 750 °C. Based same RTA temperature to compare PVD-Co silicide, ALD-Co silicide exhibits reduced contact resistivity by 76 % and it is mainly due to the
optimized interface roughness between silicide and Si substrate that makes less roughness induced scattering effect. Part II, ALD-Co germanide was formed by RTA and LTA,
respectively which explored its impact on the characteristics of CoGe, on n*-Ge. Compared to RTA, LTA exhibits a nearly epitaxial film and a low contact resistivity of 1.3 x

103 Q-cm?. The promising results can be attributed to the low thermal budget with significant thermal gradient/shallow heat distribution of LTA, proving the eligibility of the
contact technology beyond 5 nm node.
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Fig. TEM image of ALD-Co based silicide formed by RTA at (a) 750 °C and (b) 800 °C. Fig. (a) cross-sectional TEM image and (b) Ge, Co and O mapping by EDS analysis of Co
germanide/n*-Ge formed by ALD Co with LTA of 0.1 J/cm?.
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Fig. XRD patterns of ALD-Co based silicide Fig. Contact resistivity of PVD-Co and ALD-Co Fig. Atomic concentration for Co and Ge across Fig. Contact resistivity of Co germanide formed by

formed by RTA at various RTA temperatures. based silicide formed by RTA at 750 °C. the whole germanide/Ge structure by EDS line ALD Co with LTA of 0.1 J/cm? or RTA of 600 °C.
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Fig. Comparison of AFM topology of Si surface after stripping Co silicide formed by PVD and Fig. XRD patterns for ALD-Co based

Fig. XRD patterns of germanide formed by
ALD Co with RTA at 750 °C.

germanide/n"-Ge by RTA at 550/600/650 °C. ALD Co with LTA of 0.08 and 0.1 J/cm?.
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