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> Si, GaAs, GaP: Relatively narrow bandgap of less than 2.3 eV
> FTTHRFE(R Si, Ge, C (Diamond)
» 4H-SiC, ZnO, GaN: Wide bandgap of about 3.4 eV
> EEHM+EER
> Ga,0;, Diamond, AIN, MgO, : Ultrawide bandgap of wider than 3.4 eV

III-V: GaAs, InAs, GalnAs, AlGaAs, AllnAs T— o Saresi
GaP, InP, GalnP, AlGalnP. GalnAsP Sandsap.Fy () ; . N

Electron mobility, 4 (cm?/Vs) 2000
5 5 Breakdown field, £, (MV/cm) 03 0.6 3 8 10
(iaN, AIN, InN, BN, (]aInN, AI(IZIN., AlInN Dielectric constant, £ s 9 X 9 : 9 10 55
Thermal conductivity k (W/cmK) 15 0.55 6 0.23[010] 10
Baliga (Euk) gﬁzlmﬂl

II-VI: ZnSe, ZnTe
Guo et al, Review of Ga,0,-based optoelectronic devices, Materials Today Physics 11, 100157,
2019

IV=IV: SiC N FE Y v 7 T EE = RFHOEET 1

ERE+EIK: ZnO, Ga,0,

Thermal stability of InN Epitaxial growth of InN by Microwave —excited MOVPE (e

Guo et al., J. Appl. Phys. 73, 7969 (1993) Guo et al., J. Appl. Phys. 75, 4927, (1994)

-
.

— Guo et al., Appl. Phys. Lett. 66, 715, (1995)
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growth of Al In, .
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Guo et al., Thin Solid Films 343-344, 524 (1999).

Epitaxial growth of AlInN by Microwave —excited MOVPE ¢

Guo etal. J. Crystal Growth 146, 462 (1995)
Guo et al. Jpn. J. Appl. Phys. 34, 4653 (1995)
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Growth of GaN by reactive sputtering Growth of InGaN by reactive sputtering

Guo et al., Journal of Crystal Growth, 237/239, 1079 (2002). Guo et al., Japanese Journal of Applied Physics 49, 081203 (2010).
Guo et al., Journal of Vacuum Science and Technology (A), 22, 1290 (2004).
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Guo et al., Thin Solid Films, 483, 16 (2

Guo et al., Vacuum, 80, 716 (2006).
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Fig. 4. Optical transmittance spectra of AIN grown under various RF
powers.
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» Bright green emission (548 nm) can be observed by naked eye from Ga,OEr/Si
light-emitting devices (LEDs).
» The driven voltage of this LEDs is 6.2V which is lower than that of ZnO:Er/Si or
GaN:Er/Si devices.
» Ga,0; contain more defect-related level which will enhance the effects of

recombination, resulting in the improvement of the energy transfer to Er ions.

Chen et al. and Guo*, Appl. Phys. Lett. 109 (2016) 022107

Guo et al. , Thin Solid Films 639, 123 (2017).
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Characteristics of thulium doped gallium oxide films grown by pulsed
laser deposition

Qixin Guo *, Kazuo Nishihagi, Zhengwei Chen, Katsuhiko Saito, Tooru Tanaka
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XANES spectra of the Fu doped Ga;0s films grow at different

Summary

»Wide bandgap se1n1conuct0r§ are promising for
applications in solid state lighting and next-

generation power electronic devices.

»Characterization by using synchrotron light is
powerful for revealing structural, electronic, and
optical properties of advanced thin films.
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