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Abstract Recently, people are seeking the lightng source which consumes less energy and has no pollution

Light Emittng Diode (LED) has the advantages over the taditbnal lanps n the future The lm inous effr
ciency of blue-light chip and the conversn efficiency of phosphors detem ne the bm inous efficiency of white
lght LEDs The thesis expermentally demonstrates bm nous efficiency of laige-area hgh-power blue- light
LEDs W e siudy he high power blue LED and discover the nflience of temperature and currenton lm inous
efficency. W hen operatbn temperature increases fran 327 K to 380 K, the lght efficiency of LED decreases
20% . The temperature risng the radiaton at the potentialwell decreases so as to decrease the m nous effr
ciency. W hen operation current ncreases fran 5S0mA to 350 mA, the bm nous efficiency of LED decreases
35%. The current ncreasng the more nonequilbrium ekctron diffuse out of the potentialwel] so as to de
crease lum nous efficiency. Enhancing the heat d issipaton efficiency and ncreasing the w dth of potential well
can mprove the bm inous efficiency LED should be working under the lin it temperature and the saturated
current LED canwork at high current rehtvely when the themal dissipatbn is good The heating generation
will decay the lghting perfomance Thereforg te themal disspation controls the devebpm ent of the LED
and he goalofour nvestigation is to hcrease the efficiency of the themal d ssipation. A good packaging techr
nology is the way to solve the heat dissipatbn problem. But it is a challenge to develop this technology n the
lim i ted space of LED. The purpose of heat disspating technology for LED is to decrease he work ng tenpera
ure of LED's chip It is necessary to reduce the themal resistance of LED package The efficiency and reliab
lity of sold state lightng devices depends strongly on successful themalm anagemen} because the unction
tanperature of the chip is the prim e driver for effective operaton A s the pow er density contnues to ncrease

he integrity of the package electrical and themal interconnects becane extremely mportant

Key words LED, km nous efficiency tanperaure current potentialwel] diffusion
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