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Microstructural Dissection of Zinc Sulfide Thin Films

Liu Zhaohong  Chen Mouzhi  Sun Shunong Liu Ruitang
Lin Aiging Deng Cailing Xiao Xifeng
(Dept. o Phys., Xiamen Univ., 361005 CHN)

Abstract; The zinc sulfide DCEL thin films doped with erbium, prepared by thermal e-
vaporation with two boats, are analysed with XRD and XPS technologies. The structure state
information of ZnS powder and thin film sufface is obtained. The factors influencing on the
quality of microcrystalline thin films are discussed as well.
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Tab. 1

(a) Unheated powder; (b) Heated twice pow-
der;

(c) Thin film surface
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The XRD parameters of different ZnS powder and thin film’ nm

Unheated(a) Thin film () B-ZnS Heated twice(b) a-7ZnS
hkl dep lop/lo dop Iylo da 1o/ Do hkl1 deg I/ Io  dea Iad/ o
(1000 0.3302 92 0.3310 100
(11 0.3117 100 0.3114 100 0.3123 100 (002> 0.3117 100 0.3129 84
(2200 0.1910 52 0.1914 15 0.1912 51 (101> 0.2921 46 0.2920 87
(31> 01630 32 0.1639 13 0.1633 30 (102) 0.2272 14 0.22734 28
(1100 0.1909 53 0.101 03 81
(103) 0.176 3 45 0.17642 54
(112) 0.1630 60 0.16303 47
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Tab.2 The size of crystalline grain in different ZnS powder and thin film/ nm

20228, 120 20 247. 50 2 2256. 500
Samples hkl Sizes hkl Sizes hkl Sizes
Thin filn surface (11D 54.6 (220) 10. 57 (31D 6.43
Heated twice powder (002) 167.59 (110) 206. 31 (112) 227.85
Unheated powder 11D 16.3 (220) 17.55 (31D 18.32
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Tab.3 Relative densities of Cis. O1s in different ZnS %

Ci/ eV O/ eV
ZnS
(a) (b (e) (a) M (o
Unheated powder 5.59 3.54 3. 08 3.70
Heated twice powder 10. 60 1.75 0. 86 2. 06 1.34
Thin film surface 14. 18 6.57 1. 81 .62 19.73 2.85
15 nm from film surface 7.57 0. 92 0.18
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Fig. 2 XPS spectra of Osin ZiS:
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(a) Unheated powder; (b) Heated twice powdes
(¢) Thin film surface; (d) 15 nm from film surface
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