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Fig. 2 Circuit diagram of test principle
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Fig. 6 Radiant flux variation of LED with the temperature
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Research on photoelectric characteristics of deep UV-LED based
on automatic temperature controlled spectrometer system

LIN Dan, WANG Qiao, WANG Junjun, HU Jinhua, LU Hanlun, LIU Ningyang, CHEN Zhitao
Guangdong Institute of Semiconductor Industrial Technology sGuangzhou 510650 ,China

Abstract;: The effect of temperature on the photoelectric parameters of AlGaN-based 274 nm deep
ultraviolet LED (UV-LED) was investigated. The test results based on the automatic temperature-
controlled deep ultraviolet spectroscopy measurement system show that the working voltage of the deep
ultraviolet LED and the substrate temperature are negatively linear in the range of 25~100°C, and the
temperature coefficient is about —8.79 mV /°C. Larger temperature coefficient may be derived from the
lower doping concentration of p-AlGaN in deep UV-LED. Through the trasient and steady-state operating
voltage test and combined with temperature coefficient, the thermal resistance of the deep UV-LED is
calculated to be 20.8 ‘C/W. The thermal resistance corresponds to the thermal conduction path between
the chip’s PN junction and the pin of package. As the temperature increases, the stability and
monochromaticity of the peak wavelength of the deep ultraviolet LED are better. The radiation spectrum of
deep UV-LED is composed of three components: UVA, UVB, and UVC. The UVA and UVC decrease
with increasing temperature, while the UVB increases with increasing temperature. The component of
UVB may be derived from the secondary radiation of epitaxial layer materials with low-Al composition,
which absorbs the quantum well light emitting to light up. The results show that temperature has an
significant influence on the operating voltage, thermal resistance, and radiation spectrum of deep UV-LED
LED. Accurate measurement of relevant photoelectric parameters requires precise temperature control.

Key words: UV-LED;temperature coefficient;thermal resistance;radiation spectrum



