%30% % 2 Vol.30,No.2
20104 6 A RESEARCH & PROGRESS OF SSE Jun., 2010

LED

LEE BHEL H EH LM

( ) . ,100124)
2009-01-19 , 2009-03-16
LED , LED
. InG aN LED . :
. LED
. AlG alnP 1w LED InGaN LED

1 mm><1mm s

s ’ ’

:TN 312" .8 tA : 1000-3819(2010) 02-0308-05

Research on the Thermal Resistance and Junction Temperature
of High-power LEDs

MAO Defeng GUO Weiling GAO Guo SHEN Guangdi
(K ey Laboratory of Op to—electronics Technology, Ministry of Education, Beijing University
of Technology, Bejjing, 100124, CH N)

Abstract: In this paper, the junction temperature and thermal resistance of different color
power LEDs were measured at different drive current by forward — voltage method. The colors
include red, orange, green, blue and white. The results show that the junction temperature and
thermal resistance of different color LEDs increase as the driving current rising. The thermal re—
sistance of blue and white LED based on InGaN materials rise quickly at the low driving current,
after the current is more than the operation current, the thermal resistances increase a little bit
slowly; and those of the other color LED increase almost the same speed. When the driving cur—
rent is the same for the same power LED, the higher the thermal conductivity of LED heat sink
materials, the lower the LED junction temperature. Comparing with the forward-voltage
method, the infrared thermal imaging method is used to measure the junction temperature of 1 W
blue LED. The results show the datum of the two methods agrees with each other-.

Key words: junction temperature; thermal resistance; drive current; power LED

EEACC: 4260D

* ; 863 (2009A A 03A 1A 3, 2008A A03A 192) ; (2008ZX 10001-014)

e : E-mail: guow eiling@ bjut. edu. cn



2 : LED 309
LED 1w s In—-
g = GaN  LED YAG
: 3 S RERSAN
(Power light-emitting diodes)
1994 ) 25 €, 100
LED , ( mA 1A, 100 mA
LCD ) .
3.1
LED >
(Haitz) 1 25 T, 1 W AlGalnP
., LED 10 1710, LED 1
20 LED , 1W AlGalnP LED
t LED , ,
2l LED AlGalnP LED LED
R LED , , LED 10. 28 €
. LED -w! 15,05 € -w ', LED
9.85 ¢ -wW ' 13.25¢-w '
i LED , LED
LED s
, AlGalnP LED LED
1 TR LED &ENE Fi*
2 25 €,1 W InGaN
) LED
, ( ) ,InGaN LED
( /W K/'W) R LED
LED 10.02¢ -w ' 21.57 €-w ',
LED, pn s pn 155,
15.0F
: Ti, LED st o
= ]xg(s) — —-—g::nge
= 13.0f "
( ) . 1245: /.,././'/.
£ 120f
= 115F
R s & 110f /
10.5F
s 10.0F
o5 : o
0 200 400 600 800 1000
I/ mA
1 AlGalnP LED
. Fig. 1 Thermal resistance vs drive current for 1W Al-
2 9:\"’%27'?’&‘ I‘-!Y:Ilj GalnP red and orange LED
, 13.74 ¢ -w 17.68 € -w ',
LED, 1 W InGaN LED 1 W Al- LED LED
GalnP LED 1W 3W 350 m A ,
InGaN LED,

1w I mm><1 mm 3w

D



310

30

22 —:
20 -:
( LED “; 18
)’ ’ . 16 i
& ]
< 14
> < qp
( 10
)v B 8 1
0
3 InGaN LED
i — Fig. 3 T hermal resistance vs drive current for 1 W In—
2F —u—Blue GaN white and blue LED
sl —e—Green
% 16} P
[$) 14: / 16 3W white LED
< 151 -; 12
10+ ) o o 9 8
0 200 400 600 800 1000 i: 4
I/mA ) L ) )
00 200 400 600 800
2 InGaN LED T/ mA
Fig.2 Thermal resistance vs drive current for 1 W In- @
22 -
GaN green and blue LED L
20 +
. 18¢ —
3 25 €.1 W InGaN S Ll
LED o 14}
LED LED YAG : 3 S n2f
, \ YAG 10f
1w LED , LED 8 [ o
6 1 i I 1 1
’ 0 200 400 600 800 1000
, I/mA
(®)
4 3W LED
) , 4(a) Jayas— 4 (a) 3IW LED
ing he 25 € 3W LED ;(b)3 W LED
[3]’ 4( b)
3 W InGaN LED Fig. 4 (a)T hermal resistance vs drive current for 3 W
LED white LED tested by America lighting Research
Center; (b) Thermal resistance vs current for
3 W white LED
4(a) 100 800 mA ,
g€ -w ' I5€-W ',
. 4(b) 7.5€-w! 3.2
-1
9T-w, . LED 1 25 T, 100
OO0 mA AL vy LED



2 : LED

311

R LED
s LED
, (
) ; LED
GaN
25 175 € 2.50 W/(em - K) 1.75
W/ (em - K)'; 25 125
, GaN 2.0 W/(em = K) 1.6
W/(em - K) ,
LED > LED ,
LED
ol LED
1 1w LED
Tab. 1  Junction temperature of different color LEDs in

different drive currents

Color Red  Orange Green Blue W hite
I/'mA T({€ Tye Ty/€ T,/€ T/¢€
100 26.81 26.95 2874 27.53 27.69
200 29.13  30.11 3527 34.45 3531
300 3217 33.06 41.47 38.99 43.23
400 36.71  38.37 47.42 44.89 48.53
500 39.37  41.93 51.93 51.89 55.9
600 43.32 46.15 57.33 59.66 63.29
700 47.36 50.77 63.5 67.76 69.34
800 52.93  55.71 71.26 77.23 80.33
900 57.85 60.89 78.43 87.3 86.%4

1000 62.58 67.74 85.33 96.72 94.12
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