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Abstract: To explore the virus inactivation efficiency of AlGaN based LED with different light emission wave-
lengths fabricated on high-temperature annealed (HTA) AIN templates, 7 groups of AlGaN based LEDs were fabri-
cated with emission wavelengths varied from 257 nm to 294 nm, and the inactivation efficiency for Coxsackie virus
was explored. The experimental results show that the threading dislocation density of HTA AIN templates can be de-
creased to 1.33%10” ¢cm™, which is beneficial for fabricating AlGaN based LED. The Coxsackie virus inactivation
rate is more than 99. 90% for the AlGaN based LED with central emission wavelength between 257 nm and 278 nm
under the experimental conditions (inactivation distance of 2 ¢cm, UV irradiation time of 30 s), while the Coxsackie
virus inactivation rate only reaches 99.47% and 96. 15% for the LED with central emitting wavelength of 288 nm and
294 nm, respectively. According to the above results, AlGaN based LEDs with emission wavelength between
257 nm and 278 nm are suitable for application in virus sterilization field, while the LED with wavelength longer than

288 nm has poor efficacy in virus sterilization under the experimental conditions.
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Fig.1 (a)The (0002) plane XRC of AIN template W/O HTA. (b) The (10-12) plane XRC of AIN template W/O HTA and AIN

template W/O HTA. (c¢) SEM result of dislocation etching pits on the surface of HTA AIN template using molten KOH/

NaOH etching
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Fig.2  The AFM results of 150 nm AIN epitaxial layer grown

on HTA AIN template (a) and AlGaN/AIN superlat-

tice structure (b). (¢) Schematic diagram of the basic
structure of LED. (d) The corresponding SEM cross-

sectional results
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Fig.3 (a)Normalized EL luminescence spectra of AlGaN based LEDs with different central emission wavelengths. (b)Light out-

put power of LEDs under different operating currents
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R1 2cemAARFEREKLED ATHRIES R E
Tab. 1 The irradiation intensity of LED with different wave-

lengths at 2 ¢m

RN R mm GG IR/ (mW em™) 4 I 5 /nm
257 0. 89 10.6
265 0.90 11.1
269 0.93 11.8
274 0.8 10.7
278 0.89 9.7
288 1.10 12.2
294 1.12 10. 5
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Fig.4 The Coxsackie virus inactivation rate of AlGaN based
LEDs with different wavelengths under the experimen-
tal conditions
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