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Ga-doped and P-doped ZnO Films Grown by MOCVD
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Abstract; Gallium-doped zinc oxide (ZnO: Ga) and phosphorus-doped zinc oxide (ZnO: P) films
were separately prepared on Al,O, substrates by metal organic chemical vapor deposition (MOCVD)
method. The microstructure, electrical and optical properties were studied by X-ray diffraction
(XRD), scanning electron microscopy, Hall effect measurement, the room temperature photolumi-
nescence (PL) spectrum, respectively. The n-type ZnO films with a carrier concentration of 1 x
10" ¢m ™ and p-type films with carrier concentration of 1.66 x 10'® ¢cm ™ were obtained. SEM ima-
ges showed the films had highly oriented columnar structure. PL spectrum displayed p-type ZnO

films showed good optical qualities.
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Fig.3  Variation of ZnO films in resistivity, mobility and

carrier concentration for Ga doped concentration.
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Table 1 Hall data of ZnO films for different P doping tem-

peratures
PR, SR SR TRE TR/ HARHA/
C K (em™) (em® - V7' esTH) (Qem)
30 n  1.139x10' 1.59 285.9
40 p 1.662x10'" 0.235 1602
50 p o 9.484 x10° 0.632 1 040
60 n 4.496 x 10" 0.582 2 383
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