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Abstract Pulsed laser deposition was utilized to grow MnS thin films on c-sapphire substrate using a KrF
excimer laser at growth temperatures that ranged from room temperature to 700°C. The results of X-ray
diffraction (XRD) and UV-visible spectroscopy were employed to investigate the structural and optical
properties of the MnS films. While the growth rate decreased as T increased, the overall quality of the film
improved. The highest quality MnS film was obtained at 700°C. Variations in the Tg resulted in the MnS films
exhibiting different growth mechanisms. The oriented (200) rocksalt MnS film was grown at room temperature.
In the case of higher Ts, 200~500°C, the films consisted of mixed phases of rocksalt and wurtzite. The main
structure of the films was altered to (111) rocksalt when the temperature was increased to in excess of 600°C. This
behavior may very well be the result of elements such as surface energy and atomic arrangement during the
growth process. The optical band gap of the obtained o-MnS film was estimated to be 3.32 V.
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Table 1. Properties of polymorphic MnS

o
;

stable

metastable

o-MnS (rocksalt)

B-MnS (zinc blende) y-MnS (wurtzite)

Lattice Constant (A) 5.224

a=3.979

2615 c=6.447

10° Qem

Resistivity (p) p-type

Seebeck coefficient (S) 850 uV/K

Mobility

10 cm?/Vs
()

Hall -
Coefficient

10%cm’/C
(Rw) ¢

2.8 eV (optical gap)

E, 3.2 eV (direct gap)
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Fig. 1. A variation of the film growth rate as a function of
growth temperature.
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Fig. 2. 6-20 X-ray diffraction patterns of MnS thin films
grown on ALO; (0001) substrate at (a) room temp., (b) 200,
(c) 500, (d) 600, and (e) 700°C.
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Fig. 3. X-ray rocking curve of a-MnS (111) thin films grown
on ALO; (0001) substrate at (a) 600°C and (b) 700°C.
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Fig. 4. UV-vis. spectra of the MnS$ thin films grown on ALO;
(0001) substrate at different growth temperature. The inset
shows a plot of (hv)? vs. photon energy (hv) for the MnS
films grown at 700 °C.
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Fig. 5. A schematic illustration of the atom configuration relationship between sapphire (0001) plane and (a) a-MnS (100), (b)

y-MnS (0001), and (c) a-MnS (111) plane.
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