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Structures and properties of vacuum-evaporated Zn
thin films with various seed layers
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Abstract

The effect of the constituent elements and their composition of the seed layer on the properties of
the evaporated Zn thin films was investigated. It was caried out by .the analysis of the preferred
orientation and the grain size, and the corrosion characteristics. Seed layers were prepared by
evaporation of Al and AlCu respectively, and here the Cu content as additives of the source materials
of seed layers were designed 5 a/o to 20 a/o. The values of full width at half maximum (FWHM) of
the (002) x-ray diffraction peaks of Zn decreased by increasing the amount of the additives on Al seed
layer, as a results, the grain sizes also decreased. In order to characteristics of Zn thin films
evaporated on the various seed layers, electrical resistivity changes with a function of time at the
temperature of 40°C and the relative humidity of 80%, as a result, the relative resistivity changes were
increased by decreasing the grain size and the FWHM values of (002) peaks of Zn.
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Table 1. Quantitative analysis results of Al and
Cu for seed layers

aimed analysed

note " ",
composition composition

MO Al only Al only

M1 5afo Cu- Al 24 a/o Cu - Al
M2 10 a/o Cu - Al 4.0 a/o Cu - Al
M3 20 a/o Cu - Al 122 a/o Cu - Al
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Table 2. Characteristics of the seed layer elements

and Zn
92 | Bond Cell Electrical
24 at .
a2z 4+ | length | Parameter | resistivity
(A) | (A) (A) [ ¢ 2-cm
Al FCC| 125 | 284 4.05 265
Cu|FCC| 135 | 256 3.61 1.7
Zn | HCP | 135 | 267 | 2.66(4.95) 5.9
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Fig. 2 X-ray diffraction patterns of evaporated Zn
thin film
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Table 3. The values of the FWHM values of the
(002) peaks of the Zn thin films evaporated
on each seed layers

note seed layer FWHM (deg)
MO Al only 0.3305
Ml 24 a/o Cu - Al 0..3651
M2 40 a/o Cu - Al 0.3652
M3 122 a/o Cu - Al 0.3871
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Fig. 3 FWHM value changes of evaporated Zn
thin films with the Cu content of the seed
layer
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Fig. 4 Relative resistivity changes with aging time
under the condition of 40T and relative
humidity of 80% for evaporated Zn thin
films on the noted seed layers.
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