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Defect Formation in Epitaxially Grown Silver Films
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Abstract

Formation of crystal defects which may occur during and after the vacuum deposition of
silver films on rocksalt substrates were studied by electron microscopy. To obtain defect free

films, various evaporation conditions, such as evaporation rate, substrate temperature, substrate

treatments and annealing of films were examined,

Stacking faults and micro-twins are dominant defects in silver films,
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(a) (b)

Fig. 1. Electron micrographs of Ag, evaporated at a rate of 5004 /min. at 300°C

(a) and at a rate of 500 A/sec. at 300°C (b).

(a) (b)

Fig. 2. (a) Ag film evaporated on the untreated substrate at 320°C.
(b) Electron diffraction pattern.



(@) (b)

Fig. 3. (a) Ag film evaporated on the water-vapour treated substrate at 320 °C.
(b) Electron diffraction pattern.

(a) )

Fig. 4. (a) Continuous Ag single crystal film in (001) orientation containing high density
microtwins and stacking faults. substrate temperature, 370°C. (b) Electron diffraction
pattern of (a) showing the extra spots due to double diffraction for {111} twins and

stacking faults(S).
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Fig. 5. The extra spots due to double diffraction for {111} twins in a f.c.c. crystal. Beam along {001}.

Fig. 6. Electron micrograph of epitaxial Ag film evaporated at
350°C and annealed at 500°C for 1.5 hrs., showing 3-fold
{010 stacking faults(S) and dislocations(D).



