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Thermal characterigic analysis o high-power L EDs by gructure functions

ZHANG Ha-hing, LU Yi-jun™ ", CHEN Huanrting, L1 Ka-hang, GAO Yulin,

CHEN Zhong, CHEN Guo-long

(Department of Physcs,Xiamen Universty ,Fujian Engineering Ressarch Center for Solid state Lighting , Xiamen
361005 ,China)

Abgract : The cooling trandent temperature curves of high-power L EDs are measured by dectritica
method. The cumulative and dfferential structure functions are extracted from these curves to andyse
therma red stances and therma capadtances of dl regmesof highrpower L EDs with numeric computar
tional method. It is found out that cacuated and measured vaues of various meterids are essentidly
corformable. The sarmpling resol ution of 14 sof trandent data and high repetition assure the veradgty and
rdiahlity of experimenta resut. Subsequently ,therma conduction capakilities of three dfferent meta
core printed drcuit boards(MCPCBS) with high-power L EDs are compared by this method anditisds
covered that bergquist’ s MCPCB has the best therma conduction cgpahility ANT s MCPCB takes sec-
ond place ,and the comnon MCPB is the worst. S the structure functions are powerfu toolsfor ther-
md characterigtic andydsof high-power L EDs.
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1
Tab.1 Comparison betwen calculated and measured value of
thermel resisancesand thermal capacitances about various material's

Parmaters Al203 Cu dug Al plate
1.9
L/ mm 0.08 - 1.42
0.9
7.065
Al mm? 1 ——_ __ 309.79
25.700
O[W- g (cm- K)] 3.025 3.395 2.391
MW/ (m- K] 50 264 203
Calculated 2.42x10°4 0.124 1.052
Cin/ [W - & K]
Measured  2.24x10-4 0.112 0.917
Calculated 1.60 1.15 0.02
Rin/ [ K/ W]
Measured 1.32 1.37 0.36
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