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A Transmission Electron Microscopy Study of
the Initial Stage of NiSi, Nucleation on the (001) Si

Sang Ho Lee-and Jeong Yong Lee
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ABSTRACT

In this study the initial stage nucleation and growth of Ni silicide on (001) Si by evaporation

and furnace annealing havé been 1nvest1gated by transmission electron microscopy. The

pressure was 10 Torr during evaporation and ‘annealing. And the annealing temperature to

produce NiSi, was 800C.

From the evaporated filfn NiSi, nucléus has grown into Si. Substrate with an epitaxial

orientation relationship. Interfaces betweén NlSlz and Si were A~ type {111} interfaces and {100}

NiSi, interfaces were also dbserved at the 1n1t1a1 stage of nucleatlon Ni silicide grew into Si

substrate, but the nucleus partly grew into the evaporated film, w1th no facets, from the nuclei

in the Si substrate. NiSi, nicleus with i1y hablt planes was also observed.

Key words: Ni silicide, transmission electron mitroscopy, nucleation, orientation relationship,
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FIGURE LEGENDS

Fig. 1. 'High—rgsolution TEM micrograph of as-deposited films.

Fig. 2. SAD pattern of the second phase, projected along [110] direction, after 5 min annealing at 800°C.
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The bright field image corresponding to the pattern Fig. 2.

Plan-view TEM micrograph of annealed sample at 800°C for 15 min showing NiSi; nuclei.

Plan-view TEM micrograph of the nucleus that has {100} interfaces.

Cross-sectional TEM micrograph, projected along [100] direction, of annealed sample at 800°C for 15 min
High-resolution TEM micrograph of nuclei in Fig. 6.

Plan-view TEM micrograph of annealed sample at 800°C for 40h showing NiSi; nucleus.

SAD pattern of Fig. 8.
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