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Fig. 1. Properties of LNO monolayers (z = 0.07) with varying thicknesses: (a) Variations of carrier concentration, mobility and res-

istivity of films with different thicknesses; (b) optical transmittance characterization of films with varying thicknesses; (c) plots of

hv vs. (ahv)?; (d) relationship between optical band gap values and film thickness.
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Fig. 2. Properties of LNO films with varying Li-doping levels: (a) XPS of LNO films focusing on Ni 2pyy; (b) relationship of carrier

concentration, mobility, and resistivity of LNO films to Li doping levels; (c) optical transmittance characterization of the films;

(d) relationship between optical band gap values and Li doping levels.
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Fig. 3. Structural characterization of heterostructures: (a) XRD (001) linear scans of LNO/LSSO and LNO/LBSO heterostructures;

(b) cross-sectional bright field image and (c) energy dispersive X-ray spectroscopy image of the LNO/LSSO heterostructure; (d), () RSM
results for heterostructures; (f), (g) FFT patterns of (f) LSSO and (g) LNO.
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Influence of thickness and doping-dependent properties of Li-
doped NiO thin films on rectification effect of pn junction

WANG Lei ZHOU Tong HUA Enda’ LIU Zhongliang
LI Bing LIU Qinzhuang*

(Anhui Province Industrial Generic Technology Research Center for Alumics Materials, School of
Physics and FElectronic Information, Huaibei Normal University, Huaibei 235000, China)

( Received 5 December 2024; revised manuscript received 27 January 2025 )

Abstract

Transparent conducting oxides (TCOs) are crucial materials in optoelectronics, but p-type TCOs are less
studied than n-type TCOs. NiO, for typical p-type TCOs show promising potential applications in transparent
optoelectronic devices. In this study, Li,Ni; ,O thin films with varying thickness and Li doping levels on
MgO(001) substrates are successfully fabricated using pulsed laser deposition. The results demonstrate that
increasing both thickness and Li doping level will reduce the resistivity of the films, with the maximum optical
bandgap observed at a thickness of 50 nm and 3% Li doping level. Based on the control of physical properties
through film thickness and Li doping, the p-type Li,Ni; ,O with the largest bandgap is selected to construct
transparent electronic devices with n-type La-doped ASnQOj films. The I-V tests confirm the rectification
properties of the heterostructures, successfully demonstrating the formation of pn junctions. This work expands

the potential applications of transparent electronic devices by integrating p-type NiO with n-type ASnOs.
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