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Study of structure and optica properties of Cu-doped ZnO
nanofil ms prepared by RF magnetron sputtering
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Absgract : ZnO films doped with different Cu concentration are prepared on glass substrate by RF
magnetron sputtering system. The structural and morphology of the samples are investigated by X- ray
diffraction(XRD) , atomic force microscopy (AFM) and scanning electron microscopy (SEM) , and the
stressin the ZnO thin films is analyzed. The results show that all the samples have a strong diff raction
peak and high preferential orientation in the (002) crystallographic direction. Three peaks have been
observed from the PL spectraof the all samples, 395 nm(3 14 eV ,violet) , 446 nm(2 78 eV ,blue) and 488
nm(2 54 eV ,blue) . It isconcluded that the violet peak may correspond to the exciton emisson, the blue
emisson corresponds to the electron trandtion from the bottom of the conduction band to the acceptor level
of zinc vacancy ; the optical test showsthat the optical band gap Ey are decreased within the increase of Cu
doped in ZnO, the band gap decrease from 3 26 eV to 2 99 eV gradualy. It is as found that the
transmisson rate is decreased rapidly when the Cu concentration isincrease.
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Tab 1 The crystaline sze and stress of different Cu
contents doping on ZnO films

B/° o Crysdline  Lattice Sress
FWHM/ dzé nm  oongant/ nm / GPa

A (pure
Zn0) 34 467 Q 369 234 Q0 519 80 Q 380

B(1% 34200 Q256 kB3
C(2% 34219 0562 150
D(3% 34417 0342 255

052393 -1 468
052541 -2130
052009 0251
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Fig2 SEM patterns of different Cu doping
concentration on ZnO films

2 2%Cu Zn0O EDS
Tab 2 EDSof ZnO films deposited under 2 % Cu

contents measured at room temperature

Weght  Error Atom Error
Elfir:nt d % % Formua O)/n;)nd
O K 22 69 +Q81 4987 +1 78 (6] 22 69
S K 10 36 +Q 31 12 97 +0Q 39 S 10 36
Ca K 318 +013 279 01 Ca 318
Cu K 411 +040 228 Q22 Cu 411
Zn K 59 66 +162 3209 +Q 87 Zn 59 66
Tota 100 00 100 00 100 00
3 3%Cu Zn0 EDS

Tab 3 EDSof ZnO films deposited under 3 % Cu
contents measured at room temperature

Hement _Weght  Error Atom Error Gompnd
Line % % Formula %
O K 14 59 +Q70 3891 +1 86 (6] 14 59
S K 519 +Q 32 7.88 +Q 49 S 519
Ca K 182 +023 194 025 Ca 182
Cu K 521 +Q79 350 053 Cu 521
Zn K 73 19 +174 4177 +1 14 Zn 73 19
Tota 100 00 100 00 100 00
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