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Optical, structural, and photoelectric properties of Mg,Si films formed on silicon
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The morphological, structural, optical, and photoelectric properties of Mg,Si films with
thicknesses of 496 nm and 682 nm on Si (111) silicon have been researched. The presence
of a minimum in the oscillatory transmission spectra at a photon wavelength of 270 cm’
showed that both films contain grains with Mg,Si composition. It was found that both
Mg,Si films are characterized by Volmer-Weber islet growth. With a smaller film thickness,
incompletely fused faceted grains with an area of 0.12 to 0.48 um’ are observed, and with a
larger thickness, a continuous film with a certain density of dips and consisting of small co-
agulated grains with an area of 0.02 to 0.06 ymz is observed. From the X-ray diffraction da-
ta, it was found that both films are polycrystalline with crystal lattice parameters: 6.3392—
6.3536 A for a film with a smaller sample thickness and 6.3440-6.3498 A for a film with a
larger thickness. The analysis of the VAC in the resistor instrument structure based on
Mg,Si films showed that in the voltage range from -5 V to +5 V they are close to linear and
symmetrical. At the same time, with an increase in the displacement of both polarities from
0V to 1.5-2.0 V, the resistance of the films decreases exponentially, and then decreases al-
most linearly, reaching saturation. An analysis of the photoresponse of MgsSi films with
aluminum contact pads in the wavelength range of 420—1200 nm showed that the type of
spectrum and amplitude depend on the displacement on the illuminated contact. For both
films with a negative bias, the spectra have a bell-shaped shape with maxima at 860 nm
(thin film) and 750 nm (thick film) and different photoresponse values, which is maximum
for a solid film. With a positive offset on the illuminated contact, the photo response spec-
trum decreases by 3—4 times. This behavior is related to the heterogeneity of the generation
of electron-hole pairs in films in continuous and discontinuous (intergranular barriers) and

the difference in their separation by the electric field of the Mg,Si/Si heterojunction at two
types of displacement, followed by their extraction into the Mg,Si film. In general, it can be
concluded that Mg,Si films behave like semiconductor photoresistors.
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