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Fig.1 XRD patterns of the ZnO films grown with
different flow rates of N, eluting gas
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Fig.2 I-V character of the ZnO/Si heterojunction
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Table 1 Characteristics of deep levels at various prep-

aration flux in the samples

Carrier gas Flux Energy level

Sample N./N
P /slm /eV Ve
E,=Ec—-0.15%20.60 1.34%

S2p 0.86
E,=Ec—-0.47£0.07 3.39%
Ei=Ec—-0.13%20.02 1.01%

S2a 1.4
E,=Ec—-0.43%£0.05 5.10%
E1=Ec—0.09%0.06 1.99%

Slp 1.7

E;=Ec—0.41£0.07 8.71%
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Fig.4 PL spectrum(curve a) of ZnO/p-Si film de-
posited by MOCVD and Gauss fit spectra(curves b, c,
and d)
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Fig.5 PL spectra of samples S2p, S2a, and Slp at

room temperature
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Luminescence and Recombination Centers in ZnQ/Si Films”*

Liu Cihui’, Yao Ran, SulJianfeng, Ma Zeyu, and Fu Zhuxi

(Department of Physics, University of Science and Technology of China, Hefei

230026, China)

Abstract: D”h luminescence of ZnO films deposited on p-type Si substrates grown by MOCVD is reported. After annealing in

air at 700C for lh,the photoluminescence (PL) spectra, the I-V characteristics, and the deep level transient spectroscopy

(DLTS) of the samples are measured. All the samples we measured have the rectification characteristic. The DLTS signals

show two deep levels of E; and E,. The Gauss fit curves of the PL spectra at room temperature show three luminescence

lines,one of which is attributed to the excitation emission. The donor level E; measured by DLTS and the other two emission

lines, which are very close to cach other,have a close relation with the location state donor ionization energy E,,and are

thought to be from neutral donors bound to hole emission (Dh). Moreover, the intensity of the PL spectra decreases while

the relative density of E, increases,showing that E, has the properties of a nonradiative center.
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