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Evolution rule of microstructure, crystal grain size and
surface roughness for Be films grown on K9 and Si(100) substrates
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Abstract: Be films grown on K9 and Si(100) substrates were fabricated by an evaporation deposition method. At the
same deposition velocity, the growth morphology of Be films grown on the K9 substrate is different from that grown on
the Si(100) substrate. Whereas, both of them have the similar evolution rule with the increase of deposition velocity,
which changes from an equiaxed grain to a fiber grain, and then to a coarsening equiaxed grain. XRD and XPS analyses
indicate that the Be films grown on different substrates at different deposition velocities consist mainly of HCP structure
a-Be phase, and all of the Be film surface is oxidized. For the amorphous K9 substrate, the preferential growth orientation
of Be film is always exposed to (101) crystal face. While, the grain orientation of the Si substrate is diversiform, a special
crystal face can be shown at a certain deposition velocity. For the Be films grown on K9 substrate and Si(100) substrate,
their variation trend of roughness R, is similar at the same deposition time. Both of them increase sharply with the
increase of deposition velocity, and then enhance slightly. The Be films with an equiaxed grain is very smooth, while the
surface roughness of the fiber grain and coarsening mixed grain is very large.
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Fig. 1 Relationship between growth velocity and evaporation

temperature for Be films on different substrates
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Fig. 2 XRD patterns of Be films grown on K9 and Si(100)
substrates: (a) K9 substrate; (b) Si(100) substrate
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Fig. 3 Morphology evolution of Be films grown on different substrates at different deposition velocities: (a)—(f) Morphologies of

Be films grown on K9 substrate; (g)—(1) Morphologies of Be films grown on Si(100) substrate: (a) K9 substrate, 1.0 nm/min; (b) K9
substrate, 2.0 nm/min; (c) K9 substrate, 4.5 nm/min; (d) K9 substrate, 7.4 nm/min; (e) K9 substrate, 12.3 nm/min; (f) K9 substrate,
21.4 nm/min; (g) Si substrate, 1.1 nm/min; (h) Si substrate, 2.3 nm/min; (i) Si substrate, 4.8 nm/min; (j) Si substrate, 7.9 nm/min; (k)

Si substrate, 15.0 nm/min; (1) Si substrate, 25.3 nm/min
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Fig. 4 Relationship among roughnesses of Be films grown on

K9 and Si(100) substrate with deposition velocity
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Fig. 5 AFM of Be films grown on K9 and Si(100) substrates: (a) K9 substrate, 1.0 nm/min; (b) K9 substrate, 21.4 nm/min; (c) Si

substrate, 1.1 nm/min; (d) Si substrate, 25.3 nm/min
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