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Influence of MCPCB’s Structure on Heat Dissipation

Performance of LED Lamp

QIN Diancheng, LIANG Kewei, CHEN Aibing, XIAO Yonglong
( Guangdong LED Package-Used Heat Dissipation Substrate Engineering Technology Research Center,
Rayben Technologies (Zhuhai) Limited, Zhuhai 519180, China)

Abstract: Four types of solutions were proposed to meet the heat dissipation requirement of angel eye automobile head-
light, with junction temperature tester and thermocouple employed to measure the LEDs’ junction temperature and the bottom
side temperature of LED mounted metal core printed circuit board (MCPCB) for the comparative study of their heat dissipa-
tion performances. It was found that surface mounting technology (SMT) welding solution presented a better heat dissipation
performance than riveting solution did, and thermoelectric separation MCPCB beat regular MCPCB to dissipate heat
generated by LEDs using SMT technology. When the ambient temperatures were (25+1) and (90+3) “C respectively, the
heat dissipation effects of the four schemes are as follows: LED mounted on 0.4 mm thermoelectric separation MCPCB using
SMT method > LED mounted on 0. 3 mm regular MCPCB using SMT method > LED mounted on 1.0 mm regular MCPCB
using riveting method > LED mounted on 0. 3 mm regular MCPCB using riveting method. When the ambient temperature was
(25£1) °C, the above four types of heat dissipation solutions resulted in junction temperatures within the limit temperature
of 135 °C. But when the ambient temperature was (90+3) °C, only LED mounted on 0.4 mm thermoelectric separation
MCPCB using SMT method produced the junction temperature below the limit temperature of 135 °C.
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Fig. 1 Structural schematics of angel eye automobile headlight
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Fig.2  Structural schematics of different MCPCB: (a) regular
MCPCB; (b)thermoelectric separation MCPCB

RAFHRAY 4 FIECATT 22 WL 3, Hh ] 3a J2& 0.4 mm &
Pt 3B MCPCB )%, 180 A [&13b J2 0.3 mm J5
5l MCPCB #4275, idoh By [ 3¢ J2& 1. 0 mm S35
MCPCB #4272, £ C; K 3d £ 0.3 mm i@ MCPCB
BT R, idh D, Bk 4 FhOr %R, LED STERANS N
Luxeon C, TNHH3 W, BRI 12V, #4372
JEEES Hy 35 wm, B MCPCB S48 2 )2 o [i] — Fh b
B, FHREECH 4 W/ (m - K), JBEEH S0 pm, P4
2:0 MCPCB 482 AR 0.22 W/ (m - K), JEEJE
A 50 pm,

3 X I

3.1 LBERRUEEE
JEAPEL: 0.4 mm JEHAHL 52520 MCPCB, 0. 3 mm J&3%
i MCPCB, 1.0 mm JE3%i@ MCPCB, LED (%5 LUMI-
LEDS LUXEON C, #ARSHUNE 1 FR) . B8 . G5,
g8 % 45 . J17% LEDT-300B 45 a8 . Omega T
TIBREL AR | /NED SMT FHHL . S5 L,



57 ZMNAE . R EEREE X LED HGA P RE #9520 719

B3 REIREEATIE: ()0 4 mm JEHHE X MCPCB JREJ7%E, (b)0.3 mm JEEE MCPCB SRS, (c) 1.0 mm JEH
i MCPCB #5/7%, (d)0.3 mm JE¥%3 MCPCB #1455 %
Fig. 3 Heat dissipation solutions for angel eye automobile headlight: (a)0.4 mm thermoelectric separation SMT welded MCPCB solu-
tion, (b)0.3 mm regular SMT welded MCPCB solution, (c)1.0 mm regular riveted MCPCB solution, (d)0.3 mm regular riv-
eted MCPCB solution

R 1 45E% 85 CH LUXEON C A3k LED MERSH R MARIE
Table 1 LUXEON C white LED’s basic parameters and its typical values at 85 C

Forward CRI ( color Forward

Parameters Power/W L Flux/Im Wavelength/nm
voltage/V rendering index ) current/mA
Values 3 3 70~90 350 93~116 480~634
3.2 X SR E R (25+1) Je (90+3) C | MR 35% ~

FIFH/INES SMT KEEHL B8 20 0K 0. 4 mm RS 65% . 1HIN 0.5 A, FIFHH R A& Bh 45 1R 6 LED
3 MCPCB #10.3 mm J59%58 MCPCB 5 LED 41 LED 8¢ Z53E(7,) 2EAT I, [ImE, )45 Il & 7 5o 2
4, ek A M B o RGP LEE 5000 1.0 A S 0.75% 1 Omega T B AL {5 5 MCPCB JiE ¥ Wi i
0.3 mm JZ55# MCPCB 5 LED 41358 LED #8541, JForich  (T7,), W4 Fs, wafIi] T,-T, 3P4 7 S HcA R g
C M D, ZM EIA/JESD51-1 K2 GBT 24824-2000 45k, 7% IS,

Temperature measurement point on

MCPCB bottom side for rivet scheme

Temperature measurement point on

MCRCB bottom side for weld scheme

Fl4 KR LED AT MCPCB JEFIREENIR . MCPCB 8145 7% (a) F1 MCPCB #4305 % (b) MRS
Fig. 4 Bottom side temperature test of MCPCB applied in angel eye automobile headlight: temperature measure-
ment point of rivet-bonding MCPCB (a) and weld-bonding MCPCB (b)
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Fig. 5 Angel eye LEDs’ junction temperature and corresponding bottom side temperature of MCPCB under different am-

bient temperatures employing four types of heat dissipation solution: (a)(25+1) C, (b)(90+3) C

F2 IEBREHN(25£1) CH 4 MEHAETH LED &R R 3T M
B MCPCB JEEBB B

Table 2 LEDs’ junction temperature and corresponding bottom
side temperature of MCPCB when ambient temperature
is (25+1) C
Temperature/C A B C D
T, 78.35 95.41 103.03 109.49
T, 60.64 58.95 65.75 64.79
T,-T, 17.71 36.46 37.28 44.7

*R3 IREBEEH(90+3) CH 4 FEIH AT R TR LED &8 R A&
i MCPCB JE&BREE

Table 3 LEDs’ junction temperature and corresponding bottom
side temperature of MCPCB when ambient temperature
is(90£3) C
Temperature/°C A B C D
T, 117.92 145.25 145.71 150.7
T, 101.31 108.21 103.21 104.41
T;-T, 16.61 37.04 42.5 46.29
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