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Abstract: Only 15% - 20% of high power LED’s power changes into light, and the rest becomes waste heat. In order to
improve the result of development in high power LED, a measurement system is needed to prove it. Based on the
requirement of JESD51-1, a constant environmental temperature is necessary. In this project, we designed a T. E. Cooler
Test Board with Thermoelectric Cooling Module, which can be controlled in constant temperature by the T.E.C.
Controller, letting the generated heat pass through the LED chip (die) to the T. E. Cooler Test Board without any
difficulties. We also put a pressure on the LED by using thermal interface material between LED and T. E. Cooler Test
Board when we measure the LED sample. TJO is the initial temperature before heater power is applied; TSP (Tempe-
rature-Sensitive Parameter) is the voltage drop across a forward biased diode, which is the difference between VF0 and
VESS. VFO is the initial voltage with measurement current, and VFSS is the voltage in measurement current after high
power is removed; K factor is a constant parameter in the same LED. We can use the relationship between TSP and K
factor to find out the changes in temperature AT. Having these three different parameters helps us to calculate the
junction temperature.
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Figure 1. T. E. Cooler’s system structure schematic diagram
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Figure 3. M easurement circuit diagram
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Figure 4. Waveform measurement procedures
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Table 1. Supplies of LED’s current specifications
= 1. N LED RIS

LED #i#% e E HLI 2% HL
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3W 700 mA 38V~45V
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Measuring LED’s circuit diagram
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Figure 11. The complete system equipments for measuring TJ
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Figure 13. The second sample of LED (2W)
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