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Comparative Study on Heat Dissipation Performance of

Two Thermal-Electric Separation Substrates”
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Abstract:On the base of thermos-electric separation concept, FR4/Cu substrate and FR4/AIN substrate , which
were expected to be high thermally conductive, were fabricated and then mounted with 13 W Osram S2W LEDs
employing SMT technology to prepare LED modules. The LED’s junction temperature was evaluated employing
junction temperature tester with the temperature on the bottom side of the above mentioned substrates fixed constant
by semiconductor refrigeration temperature control platform. The LED’s thermal power was obtained by measuring
their total power values and radiant power values using DC Power and integrating sphere respectively. After that,a
comparative study on the heat dissipation performance ,characterized by module’s thermal resistance in relation with
LED’s junction temperature and thermal power, between FR4/Cu and FR4/AIN substrates was performed. It was
found that FR4/Cu substrate presents a slightly better heat dissipation performance than FR4/AIN substrate does.
That is when FR4/Cu substrate and FR4/AIN substrate were used as heat dissipation substrate respectively, the
junction temperatures were 49.72 C and 51.32 C and the thermal resistances were 2.21 C/W and 2.31 C/W
correspondingly.

Key words : thermoelectric separation ; LED ; module ; FR4/Cu substrate ; FR4/AIN substrate ; junction temperature ;
thermal ; heat dissipation
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