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Abstract: Aiming at YAG white LED generated by blue-light excitation phosphor, a set of junction
temperature measurement system based on characteristic spectral parameters is designed by using
conventional visible spectroscopy and temperature control system through analyzing spectral trough
characteristics. The measurement process is divided into two parts: the measurement of calibration
function and the measurement of arbitrary state. Firstly, the relative luminescence spectra at different
junction temperature and normal driving current are measured by spectrometer, and then the relative
spectral intensity at the spectral trough is analyzed. Considering practicability and cost reduction, normal

working current drive is adopted, but the self-heating effect of LED driven by normal working current can
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not be neglected in the fixed reaction time of spectrometer. Therefore, the selected reference state
method is used to make the difference between the relative luminescence spectral intensity at each
temperature and the reference state point by point to get the corresponding difference value. At the same
time, in order to reduce the temperature deviation introduced by the temperature control system, the
corresponding junction temperature difference is also obtained by making the difference between each
temperature and the reference temperature. Experiments show that the calibration functions of junction
temperature difference and luminescence spectral intensity difference of LED with high and low color
temperature have high linearity, and R® is above 0.99. Using the calibration function, the junction
temperature of LED can be measured at any state. Finally, the junction temperature data of high and low
color temperature LED obtained by the proposed method under different conditions are compared with the
measurement results by T3Ster instrument of Mentor Graphics Company. The maximum deviation is
2.82%. Within the acceptable error range, it shows that the proposed method is completely feasible and
has certain practical value.

Key words: Relative spectrum; LED; Trough;Junction temperature; High color temperature; LLow color
temperature
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Table 1 Relative strength of spectral trough of WLED with high color temperature at different temperatures
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Table 2 The difference of relative intensity of spectral trough of WLED with high color temperature
at between different temperature and reference state
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Table 3 Relative strength of spectral trough of WLED with low color temperature at different temperatures
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AT;/C —20 —15 —10 —5 0 5 10
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Table 4 Comparisons with the results of Graphics’ T3Ster instrument

High color Low color High color Low color High color Low color
Measuring method temperature LED temperature LED temperature LED temperature LED temperature LED temperature LED
(light up 20s) (light up 20s) (light up 15s) (light up 15s) (light up 60s) (light up 60s)

Junction temperature
measured by 82 90.9 75.5 83.9 119.8 112.7
this method/C

Junction temperature

measured by 81 90.7 76.3 81.6 121.5 110.8
T3ster/C
Deviation degree 1.23% 0.22% —1.04% 2.82% —1.39% 1.71%
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