> S M
366 1 ot - - il Vol. 36, No. 1
20164F 1 ACTA OPTICA SINICA January, 2016

AlGaInP # LED%:‘;&IK’HJ#&“ P S HF
73”512 %ﬁﬁ(l Elj ﬂt\h’/%\ E%]%l Eéﬁﬁ%l*

i ﬂi%f&%t&%ﬁ‘ﬁ%*ﬁ%‘mm%%@mﬁ%ﬂjﬁﬁﬁ%%%Eﬁ‘s‘é%%, A K 130033
o [ B2 R 2%, dE 3T 100049

TE RO (LED) G F S R 8 T B AR B2 00 S it i 25 IR Ao i, R T X6 LED Bl B4R 31088 3 il — 3R 91 S )5
W, " EE B AR LED S BE 51088 i TAE R o) S5 M, 5 2 3 il A MR IR o HIGHA ) U ) 249 LED f80R4: 5108 7 T A M e
15 B DG EE H FR , J2 LED B0 B 58s Fr A ) 45 2o % v R R i D 1 TR B 2 — o A B TT 40 9 3 00 B % AlGalnP #4
LED Sl M5 @57 1 A BROCAL AL, SRl 48 1 SRR e 57 | A Rl 43 AR S 2 PR B 7 ik o R AS A B T AE ik
ML R AR B, SRS BT RN 3x3 BT AR I B 2 (43R BE 3 43 A1, DA B TR RE B ] AR AR R . O TG BRI S R
FCRPERE T T — Rl AR DTG DL 53 BT T FATES K 0T [ 5] T B2 43 A 145 T

KGR LA R A BRI RO TR R 1 BGIT; AlGalnP

RESES TN383 MEEARIRAD A

doi: 10.3788/A0S8201636.0123001

Thermal Analysis of AlGalnP-Based LED Microarray

Li He"” Liang Jinggiu' Liang Zhongzhu' Tian Chao'
Qin Yuxin' Lii Jinguang' Wang Weibiao'
'State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun, Jilin 130033, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The accumulated heat of light emitted diode (LED) microarray chip at work will result in an excessive
junction temperature, which causes a series of adverse effects on the LED microarray chip, severely reduce the
reliability of LED microarray chip and even cause permanent damage. Heat dissipation is a key factor that restricts
the improvement of working performance of LED microarray, making it an urgent problem to be solved in the
manufacturing process of LED microarray chip. A finite element model of AlGaInP-based LED microarray has been
built, and the way of modeling, meshing and applying of the boundary conditions has been introduced. Temperature
distributions have been analyzed respectively when a single unit and 3x3 units are driven by a pulse current. In order
to improve the heat dissipation performance of LED microarray, a structure of heatsink has been designed, the
influence of the heatsink on temperature distribution of microarray has been analyzed.
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Fig.1 (a)Light—emitting unit and (b)cross—section of light—emitting unit of AlGalnP-based LED microarray
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Table 1 Materials parameters used in simulation

¢ I(J/Kg-K) K /(W/K -m) p /(Kg/m®) H/um
Au 1323 301 19320 2
GaP 434.4 77 4130 7.2
AlGalnP 337 8.2 4200 1.2/0.8/0.8
GaAs 327 46 5318 90
Pi 1100 0.3 2700 90
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Fig.2 Finite element model of AlGalnP-based LED microarray
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Fig.3 Current pulse shape Fig.4 Schematic diagram of path P
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Fig.5 Temperature distribution along path P at 1, 5, 10, 15, 20 ms
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Fig.6 Temperature distribution of LED microarray at(a)10 ms and (b)20 ms
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Fig.7 Temperature distribution along path P at 30 ms, 40 ms, 50 ms, 60 ms, 1.97 s, 1.98 s, 1.99 s and 2.00 s
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Fig.8 Temperature—time curve of central position of the active layer
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Fig.9 Temperature distribution along Fig.10 Temperature distribution of
path P at 1.97,1.98, 1.99, 2.00 s LED microarray at 1.99 s
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Fig.11 Temperature—time curve of central position of the active layer
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Fig.12 Temperature—time curve of central position Fig.13 Temperature distribution of LED microarray
of active layer after adding a heatsink structure with heatsink structure at 1.99s
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