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[Abstract] Mg films with different thicknesses (360 nm, 400 nm, 440 nm, 480 nm, 520 nm and 560 nm) were
deposited on N type of Si (111) substrates ( resistivity p is above 1000 Q * cm) by magnetron sputtering, and the
Mg, Si films were obtained by subsequent annealing. The fork finger Ag electrodes were coated on the Mg, Si thin
film by silk screen printing, and photosensitive resistors were formed by sintering. The crystal structure, surface
morphology, spectral response characteristicss I-V characteristics, bright resistances and dark resistances of the
obtained samples were characterized and analyzed by X-ray diffraction (XRD), scanning electron microscopy
(SEM), spectral response test system. semiconductor device analyzer and light response test system. respectively.
The results show that the single-phase Mg, Si thin films are successfully fabricated and Mg, Si(220) diffraction peaks
are strong. Increasing the thickness of deposited Mg films, the diffraction peak intensities of the sample first
increase and then decrease, and the surfaces of obtained films show good continuity and compactness; In the
wavelength range from 900 nm to 1200 nm, the photosensitive resistor shows good spectral response characteristics.
The photocurrent intensity reaches the maximum and then decreases, which is the best at 480 nm of the Mg
thickness. The I-V characteristics of the samples always keep good linear relationship, which conform the
characteristics of the photosensitive resistor and good ohmic contacts. Under the light irradiation with the intensity
of 1 mW/cm? and the wavelength of 1100 nm, bright resistances and dark resistances increase and then decrease
with the increase in the thickness of Mg film. The photosensitive resistors have better sensitivity and the ratio of

dark resistance to bright resistance is 1.43X10° when the thickness of Mg film is 480 nm.

Keywords: magnetron sputtering, Mg, Si thin film, film thickness, photosensitive resistor
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