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Study on the method based on integral width for determining junc-
tion temperature of LEDs
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(Key Laboratory of Optoelectronic Devices and System of Ministy of Education and Guangdong Provice, College of
Physics and Optoelectronics Engineering, Shenzhen University, Shenzhen, Guangdong 518060, China)

Abstract ; This paper proposes a new method measuring LED junction temperature based on spectral inte-
gral width method,and conducts theoretical analysis and experiment research. This method is mainly di-
vided into three processes:spectral data acquisition, calibration function measurement and junction tem-
perature measurement, First,in order to reduce the measurement cost and improve the accuracy, LED
spectral data are collected under normal working current,and a calibration function with a linearity of
more than 0. 99 can be obtained by using the spectral integration width at different temperatures and the
value of a selected reference state,and the junction temperature under any state can be measured in real
time through this calibration function. Second,in order to compare the accuracy of this method for meas-
uring junction temperature, this method and the industry mainstream forward voltage method are used
for monochrome and white LLED respectively. The measurement results of the self-designed junction
temperature measurement system based on integral width method and the T3Ster instrument of Mentor
Graphics Company in the United States are compared. The maximum deviation of junction temperature
measured by the two methods is 2. 1 °C ,which is within the acceptable error range. The experimental re-
sults show that the integral width method has the characteristics of high efficiency, convenience and low
cost,and has a certain application prospect.

Key words: light emitting diode (ILED) ; integral width; junction temperature; spectral distribution; self-
heating effect
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Fig.2 (a) Schematic diagram and (b) device diagram of junction temperature measurement

system based on normalized integral width
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Tab.1 Normalized integral width of monochrome LED at different temperatures

T/C 10 15 20 25 30 35 40

50 2 60 6 70 75 80 8
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Biwe/ i 2664651 26,9635 27.25522 27,587 38 27, 92800 28, 228 36 28. 58086 28,950 54 29, 23574 29, 61072 29, 90152 30, 40380 30, 74783 31,086 14 31, 41926 31,754 48
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Tab.2 Normalized relative integral width of monochrome LEDs at different temperatures relative to the reference state

T/C 10 15 20 25 30 35 40 45 50 95 60 65 70 75 80 85
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Tab.4 Comparison of two methods for measuring power LED junction temperature

LED R-LED G-LED B-LED W-LED
k/CT! 16.029 13.073 14.501 11. 841

R -Squre 0.9996 0.9988 0.9989 0.9985
T; (proposed)/C 49. 4 57.2 68.8 73.5
Tievm/C 51.2 55.3 70.4 75.6
Difference/C —1.8 1.9 —1.6 —2.1
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