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Potential application of ZnO thin film in the
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Abstract: ZnO thin film is a new type of wide bandgap oxide semiconductors, it has excellent physical
and chemical properties. It has potential applications in the low-light-level image intensifier. It was found
that ZnO thin film can be used as the buffer layer to fabricate GaN UV photocathode with high
performance by the investigation on the lattice parameter of ZnO material. It was indicated that ZnO thin
film could be used as the negative-affinity (NEA) photocathode itself. Once the p—type ZnO obtained, it
was more benefit for the formation of NEA photocathode. Furthermore, according to the Monte Carlo
simulation results, it was shown that the stopping ability of ZnO thin film on positive ions was stronger
than that of traditional AlL,O; ion barrier film. So ZnO thin film can substitute for Al,O; thin films and be
used as the ion barrier film in the third generation low-light-level image intensifier. It is also found that
ZnO can be used as the dynode due to its high secondary electron emission and suitable resistivity.
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Fig.1 Band diagram of an intrinsic ZnO semiconductor after

Cs/O activation
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Fig.2 Operating principle of the third generation low-light-level

image tube
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Fig.3 Ion range of carbon ions in ALO; thin film
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Fig.4 Ion range of carbon ions in ZnO thin film
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Tab.1 Characteristic of secondary electron emission

of materials

Material S, E,/eV
ZnO 8.0 677
ALO; 3.1 350
Si0, 5.0 429
MgO 6.0 525
CaO 7.7 537
BeO 4.7 850
CaF, 7.0 522
SrO 7.5 742
LiF 6.6 561
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