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Characterization of arsenic doped p-type ZnO thin film
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Abstract -Arsenic doped p-type ZnO thin films have been A 61.32 cmz/Vs"ﬂH 2537 cm*/VsZ a5tk Ed T EA
realized on intrinsic (100) GaAs substrate by RF magnetron o] ngeolA pEoZ MHAETE 4 F Uk

sputtering and thermal annealing treatment p~Type ZnO exhibits FTaxg ®@ oA yebg D"’ Ak BAS AFs) 9849
the hole concentration of 9.684x10" . resistivity of 2.54x107 ¢ FdAe A F£o wabe] gty PL 2Ag A#egch 2Y 1
cm, and mobility of 2537 cm /Vs. Photoluminescence (PL) < 11 KejA9g A2 PL A4E BoAF1 ot 298 1(@)dME
spectra of As doped p-type ZnQO thin films reveal neutral 3.3877 eV, 3.3611 eV, 3.3267 eV, 3.3437 eVollA peake] ©ZH}.
acceptor bound exciton (A%X) of 3.3437 eV and a transition o5& Zt7t z{ AAlE AT (FX), %"‘é Y XE dGaE éi}
between free electrons and acceptor levels (FA) of 3.2924 eV. (DOX) 49 AAE L8 JAAE 2F (AX), AFaHAet g 2
Calculated acceptor binding energy (Ea) is about 0.1455 eV. A e ?i"? (FA) o 93 23 peako ® ﬁ“’-‘aﬁdE}BQ] ’La
Thermal activation and doping mechanism of this film have been 1(b)4 Faxe] = uinte] PL &4 Aol M 33437 eVl 9%
suggested by using X-ray photoelectron spectroscopy (XPS). 3 A% peake] $AEA BAHY OB, 32924 eV 3.2346 eVl Al
p-Type formation mechanism of As doped ZnQ thin film is more Ao A2 FA peak? =y JAlH 44 Ho] (DAP) peakol
related to the complex model, namely, Asz-2Vz, in which the #EE
As substitutes on the Zn site, rather than simple model, Aso, in

which the As substitutes on the O site. ZnO-based p-n junction

was fabricated by the deposition of an undoped n-type ZnO layer

on an As doped p-type ZnO layer. (a) as-grown Zn0 on GaAs (100) 1K
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