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In an attempt to search for new promising phosphors for use in LEDs, a solution based combinatorial 
chemistry method involving high throughput synthesis and characterization has been employed. Besides this 
conventional combinatorial chemistry, a more advanced screening strategy, which hybridizes combinatorial 
chemistry and computational optimization such as genetic algorithm, was employed. Multi-objective genetic 
algorithm was also employed to pursue both the optimization of materials property of concern and the 
minimization of experiment inconsistency, which has been known as one of the most problematic drawback of 
combinatorial material science. Quantitative structure activityr elationship (QSAR) modeling was also employed
to make the results from the combinatorial screening more understandable. 
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In this paper, thermal evlauation of high power LEDs under the pulse driving conditions are presented. A 
theoretical model based on the analogy between the thermal and electrical RC circuits. The thermal performance 
of LED packages driven by pulse input was calculated using the RC network extracted from the transient 
thermal measurement. The junction temperature fluctuation band decreases witht the frequency at certain duty 
cycles. The saturated average junction temperature rise linealrly increases with the duty cycle at certain range of
frequencies. The predictions were verified by the real time junction temperature measurement using the peak 
shift method at pulse conditions. The theoretical model was flund to be very useful and applicable to the 
evaluation of the thermal performance of LEDs driven at the wide range of pulse conditions.
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