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Structural and Optical Characteristics of
ZnS:Mn Thin Film Prepared by EBE Method
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Abstract

ZnS:Mn thin film was made by coevaporation with Electron Beam Evaparation(EBE) method. And
structural and optical characteristics of ZnS:Mn thin film were investigated by substrate temperature,
annealing temperature and dopant Mn. When ZnS:Mn thin film was well deposited with cubic crystalline
at substrate temperature of 3007TC, its surface index was [111] and its lattice constant of a was 541A.

Also, When ZnS:Mn thin film was well made with hexagonal crystalline at substrate temperature of
300°C, annealing temperature of 500C and annealing time of 60min, its miller indices were (0002),
(1011), (1012) and (1120). And its lattice constant of a and ¢ was 383A and 1241 A respectively.
Finally, hexagonal ZnS'‘Mn thin film with dopant Mn of 0.5wt% had fundamental absorption wavelength
of 342nm. And so, its energy bandgap was about 3.62eV.
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Table 1. Sample Numbers of ZnS:Mn Thin Films
by Substrate and Annealing Tempera-

x 1

ture.
Sample [Substrate [Aunnealing [Annealing
No. Temp. [T] {TempIT] iTimelmin]
S-05 50
S-10 100
S5-15 150
5-20 200
S5-25 250
S5-30 300
5-35 ° 350
A-30 300 300 60
A-40 300 400 60
A-50 300 500 60
A-60 300 600 60
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Table 2. Sample Numbers of ZnS:Mn Thin Films
by Dopant Mn.

Sample No. Dopant Mn{wt%]
D-1 0.1
D-2 0.2
D-3 0.3
D-4 04
D-5 05
D-6 0.6
D-7 0.7
D-8 0.8
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Table 2. Lattice constants of cubic ZnS:Mn thin
films.
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Fig. 4. Lattice constants of hexagonal ZnS:Mn thin films.
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Fig. 5. Optical absorption spectra of ZnS:Mn thin
films.
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Fig. 6. Plot of (ehv)” by incident photon
energy for ZnS:Mn thin films.
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