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Enhancement of Electroluminescence from TiO,/p *-Si

Heterostructured-based Devices Through Boron-doping of TiO, Films
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Abstract; TiO,/p* -Si and TiO,: B/p " -Si heterostructures were formed by sputtering TiO, films and
boron-doped TiO, ( TiO,: B) films on heavily boron-doped silicon (p*-Si) substrates, respectively,
followed by annealing at 600 “C in O, ambient. In contrast with the TiO,/p " -Si heterostructured de-
vices, the TiO,: B/p* -Si counterpart exhibits markedly enhanced electroluminescence (EL). It is
derived that the doped B atoms in TiO,: B films enter into the interstitial sites of TiO, lattice after an-
nealing at high temperature, which introduces excess oxygen vacancies. The increase of the concen-
tration of oxygen vacancies due to B-doping leads to the enhancement of EL from the TiO,: B/p " -Si
heterostructured devices because oxygen vacancies are the light-emitting centers of the TiO,/p " -Si

heterostructured devices.
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Fig.1 (a) XRD patterns of TiO,: B and TiO, films. (b)
Concentration depth profiles for the components in

TiO,: B films measured by SIMS.
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Fig.2 (a) Raman spectra of TiO,: B and TiO, films. (b)
Comparison on the first E, mode peaks in Raman

spectra of TiO,: B and TiO, films.
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Fig.3 I-V characteristics of TiO,/p " -Si and TiO,: B/p " -Si
heterostructured devices
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Fig.4 EL spectra of TiO,/p*-Si (a) and TiO,:B/p*-Si (b)
heterostructured devices at different injection currents.
The top-right insets show the Gaussian deconvolution of

EL spectrum at injection current of 30 mA.
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