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Research of zinc oxide quantum dot light-emitting
diodes based on preparation of chemical solutions
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Abstract: Zinc oxide (ZnO) quantum dot is a kind of wide direct band gap semiconductor nanoparticle,
with many advantages, e. g. , larger exciton binding energy.environmental friendly, quantum effects,
which has attracted a number of attentions. Recently, the ZnO quantum dots prepared through chemi-
cal solutions was applied more actively in the study of light emitting diodes. The review describes the
achievements in the field of ZnO quantum dot light emitting diode in recent years. We concentrate on
the current achievements and problems of the ZnO quantum dot light emitting diode of various struc-
tures, and the development trend of ZnO quantum dot light emitting diodes in the future.
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Fig.1 (a) Normalized absorption spectra and a sec-
tion of PL spectra corresponding to excitonic
PL for the four samples of ZnO colloids diffe-
ring in size; (b) Normalized full-size PL. and
PL excitation spectra of ZnO colloids. (The
average size of ZnO NPs is 3.7 (1), 3.9
(2), 4.1 (3), and 4. 4 nm (4). PL excita-

tion spectra were taken at A=520 nm), ['*
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Fig.2 PL (solid line) and absorption (dashed line)

spectra near the band edge of various ZnO
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Fig. 3 Typical structure of quantum dot light emit-

ting diode device
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GaN and ZnO with MgZnOF*
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Fig. 5 Room temperature EL spectra of the LEDs
employing the 4. 5 nm QDs, 5. 8 nm QDs
and ZnO film as active layers under the injec-
tion current of 0. 9 mA. The inset shows the
emission photograph of the 5. 8 nm ZnO QDs
LED"*
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Fig. 6 (a)Current density - voltage (J-V) charac-

teristics for the fabricated LED device; (b)
Electroluminescence spectra of the fabricated
ZnO - graphene quasi-quantum dot LED de-
vice with applied voltages from 11 V to 17
V; (c¢) Band diagram of the fabricated LED

device, respectively'*!
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