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LED TV Backlight module thermal analysis and optimization

Student : Chin-Chun Chang Advisor : Wu-Shung Fu
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Abstract

LED is the alternative light source developed in recent years
of TFT-LCD industry,. it 'has the.advantages of small size, light
weight, etc. And more in line with the environmental demand of
mercury-free. However, due to the efficiency of LED has not yet
attained the i1deal, more than 70% of input energy are converted
into heat. It will directly affect-the LED optical properties
of brightness and wavelength, and causethe deviation in display.
Therefore thermal issue of backlight modules is one of the main
reasons that LED still unable to widely application in TFT-LCD
industry.

This article focused on the thermal state of large-size
TFT-LCD backlight module used LEDs and proposed a set of TEC
cooling system. Real-time monitoring the backlight module
temperature and the feedback system can dynamically adjusted the

module temperature and maintain at a steady state.
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R 0.303 0.297 500
>4 +0. 015 +0. 015 500(Min. )
0~ 0.3037 0.2978 557.6
180 ~ 0.2789 0. 2926 460. 8
Zie | —0.0248 -0. 0052 -96. 8
% ——= - -17. 36%
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P1 P2 | P3 | P4 | P5 | P6 | PT | P8 | P9
0 22 22 | 21.7| 22 |22.2| 22 22 | 22.2 ] 21.9
10 | 36.8 | 38.3 | 34.6 | 37.7 | 40.4 | 38.3 | 35.5 | 36.3 | 33.2
20 | 47.1 1 49.8 | 43.5 | 48 |52.1 |48.8 | 44.2 | 45 | 40.8
30 | 54 | 57.3|49.5 | 54.6 | 59.5 | 55.6 | 49.8 | 50.5 | 45.7
40 | 58.7|62.2 | 53.5 | 59.1 | 64.3 | 60.1 | 53.6 | 54.2 | 48.8
50 | 61.7 | 65.5 [ 55.6 | 62 | 67.5| 63 | 56.1 | 56.6 | 51.1
60 | 63.8 | 67.7 [ 57.8 | 64 | 69.7|64.9|57.8|58.4 | 52.6
70 | 65.2 | 69.1 [ 58.6 |65.3 | 71.1|66.2|58.9|59.6|53.6
80 | 66 70 |60.2|66.2|72.1|67.2|59.7|60.4]|54.4
90 | 66.5 | 70.5 [ 60.3 | 66.7 | 72.6 | 67.7 | 60.1 | 60.8 | 54.9
100 | 66.8 | 71 | 60,1 | 67| 72.94 .68 | 60.4|61.2| 55
110 | 66.9 | 71.2 {260.2°167.2 | 73. 1+ 68.2 | 60.5 | 61.2 | 55.2
120 | 67 | 71.2.( 60.2 | 67087»73.2 | 68:34°60.6 | 61.2 | 55.3
130 | 67.1 | 74:8| 60.4167.3 | 73.3 | 68.3.]60.6 | 61.3 | 55.2
140 | 67.1 | 71.8 | 60—+67.3 | 73.3(.68.3 | 60:6 | 61.3 | 55.2
150 | 67 |71.2 [ 60 |67.2|73.3 |68.2|60.5]|61.3]55.1
160 | 67 |[*71.1 |[59.6 | 671 4 73.2|68.1|/60:3 | 61.2 | 54.9
170 | 66.9 | «71 . | 59.8¢ 671731 }68.1 | 60:4 | 61.2 | 55.1
180 | 66.9 | 711} 60 {67.1.] 73.2 [ 68.1 160.3 | 61.2 | 55.2
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4 2-6 Hw g kv R R BRI

0 23.2 23.3
10 40. 8 36.5
20 52.0 44. 6
30 59.5 50. 2
40 64.5 53.9
50 67.7 57.1
60 70.0 58.8
70 71.4 59. 8
80 72.3 60. 3
90 72.8 60. 7
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3.1 ki

ERFOTARG FERE L B B kS - SRR WTA L - L TEC A4
oS o FH WREFE frens sV WOpIEC R R T v A2 ] ko §C e g pRk2
HAEACER R AL (AR &3R5 50C) > 4 v gk [10,11,12,13, 14, 15]
# avf|* thermoelectric cooler ¥ #-sc & & re 87 #ae 2 B f 4 chgd | > b
TEC /4 4r i, BB R ™ 2 A& F U2 o 0t 3 V¥ By e B R4
BAE > HFLFIEARAR P He 2 LED A2 £ 0¥ ik $REJGRF S PFHE
v LED % it B R %k > § LED SR EFHRE W@ g 2 d T0C" % 50CH - 2 2
B # A 10~20% @ A £l e B g8 L EEE 3 £3nm 2 f]?uLED et 3T AR

module #7& Feef' 38 . B-F 1 JEFE hgeeedl o

3.2 TEC m =

TEC (Thermoelectric.eooler) #1 % 3k /4 % » A d L Eqhrrle & s frg s >
B2 A1H - 7 RF o fodui (T 2 2O H RS PR ek [16]

Bl 3-1 3£ TRABHTTLE - BLATHRITRALAELL } TABBEE
AT AHAE > B¢ B F SRS Ao NAI 2 EaE - 5 3 3
AWIELASMAE  Fh i ERRAOR o FRFS FLEIEMEER 2
AR S  EREE L8 R S REDRBE mEL e L E
WoF A RS N o

TEC AR ™ & 5 = & » &~ % & Seeback effect (A B su?c/&) ~ Peltier
effect (34 f *t3c/&) - Thomson effect(iF & &»cfk) > £ 5 = A T #E ko

SEBEELIER
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(1) Seeback effect (& B so»cf)
SR GERRTE ABEFIREAM AL R L FAAEET S
-~R BRI FIEREFARERMF ORI EAL - T LR
i R ond R Rl MR R B o
BB BT R LN AN RIS T A
Hprgqe g W) * Seeback effect k2|2 o
N NS e

Spg =Sa-Sg
=(AV/AT) (3-1)
where S : seeback effect

(2) Peltier effecta(FaF o)
78 f Rl 5O B SIRIBE F R e HR B R & TS S chdd
B i B s 1 il BRACR) -3 i HAE LU R R R A i
B g A2 - @R S ApSiA b n B — B A R e T g o
78 f kR BoREG

Peltier coefficientzag-=J5 /e (3-2)

#-Peltier effect & * ** P 412 NA| X EHMpF > €5 7 o i * 3

2o 4B 347 o gL Fd TR A NAZE BF G BT S

BENBERIRRBEARLF BTN el AT ERIR S a4pE o
AAcBl 35 4T c R Fd P ynr PAIXERE - pIA G o BT R A
PR Ba i R AT HEAERFEAEREML AT SRR
AR ETHFREERLF > ET 2 od P ATERL S w40k o

P AR NS RS BT FRRY > AP RA
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“.l

T T T > BT AR RG2S e 4oB) 3-1 Srw 0 @ Jlag A -
YL e o RESFRRE > U TF RO o L RRE
F IR BRI & FA gk o
(3) Thomson effect(iF & & »< /)
PH-LFELDE - PR TR R g R BIRBE R

W2 A B SO RFEL 5 F S Ao Ac Rl 360 B o3 R eh

TE

Thomson coefficient B =Jq /(Jg xAT) (3-3)

3.3 FlinAr

o B i A2 B 3T -

3.4 7y HiE
(Dwdr 2 g * ¢ Epm 37 vt TV & 47 > 3B 3TONFO2S -
(2) % ke :
i * iy LED > 4155 LH-2220JT3-RGB1-C11-01 £ 1536 %f > & * 2
PR ORI A AR E T AR B39 s ER R -
(3)TEC Systenm :

# - =2 TEC Module =M@ 3-10 #77r » #& * — %f TES1-127. 05 i3] &

~F

(demxdem 5 5 & 0.42cm)fr— B 5 (8cmx8cm 5 5 /& 2cm)#E fe— &
feg 2 (10emxTem; 8 & 2cm) » % — BE B G RITEAF o b B2 iR
OO Sk v 0 B2 304 e B 4 thermal pad BE & > TEC System % i@

* 4 2 TECModule » %% **# £ #e® g > 4B 3-11 #77 ; E R LRI
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FFEZ2e EAER (et s)
()3 L R E R (Bep )
3.6 > 2
(DaFRAEIARER (Bels)
O rlikFE : CA-210
O& B> 5 -
a. ¥k T F goR R .
b. £BT &Ko L HRCA-210# 8% 3 f-md > ¥ -
C. p Bl paf (4 dATE AL Biplat el B A R B E ¢ R TR o
d. # IE5A dageds— X 0 B 2 BRG] Sl o
) FFLe ERATH (BE2T5)
O% B % % : Yokogawa DX2000:8 & 3e4- 2
Q&> 5
a. B BIA i B2 25 BLA-B]3- 1347 » #A T % MPLH F R & Bl Ek o
b, #fte £ F I ERT 5 F o
C. p Wikt (4 dgAc F 4B R T edrile F R AR T
d. # [goA 4Biedsk— = » E T8RP o
(3)aF Lrpp B R 2R (Baps)
OQERRE - EARHER
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b. #fre L8 BT RRT 54 o
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% 4-1 ¥R R B2 RIS

= ¢ B X IRy 2R
0 0.3011 0.2982 555. 1
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P1 P2 | P3 | P4 | P5 | P6 | PT | P8 | P9
0 |22.6]23.5(22.9]23.3]23.622.9|23.0/23.2]22.2
10 | 35.5(38.2(32.9|37.9]40.3|33.6|353]36.4]31.3
20 | 43.1 | 46.5 | 38.7 | 45.6 | 48.4 | 39.3 | 41.8 | 43.3 | 36.4
30 | 46.4 | 50.5 | 42.4 | 47.7 | 52.4 | 43.0 | 44.8 | 47.1 | 39.7
40 | 46.9 | 52.0 | 44.3 | 47.9 | 54.2 | 45.1 | 45.5 | 49.0 | 41.8
50 | 47.0 | 52.2 | 44.4 | 47.6 | 54.6 | 45.8 | 45.6 | 49.9 | 43.0
60 | 47.2 | 52.5 | 44.8 | 48.2 | 55.0 | 45.7 | 45.7 | 50.2 | 43.0
T0 | 47.1 | 52.1 | 44.7 | 47.7 | 54.9 | 44.9 | 45.7 | 50.4 | 42.9
80 | 47.2 | 52.2 | 44.5 | 47.8 | 55.1 | 45.0 | 45.6 | 50.4 | 43.0
90 | 47.2 | 52.4 | 44.7 | 47.6 | 54.9 | 45.2 | 45.7 | 50.5 | 43.0
100 | 47.4 | 52.4 | 44. % [0 477§ 55.0 4 45.5 | 45.6 | 50.5 | 43.1
110 | 47.3 | 52.3 {244.8°147.6 | 54.8+ . 45.6 | 45.6 | 50.5 | 43.0
120 | 47.2 | 52.2.| 44.6 | 47060 |254.9 | 45.0.4°45.5 | 50.5 | 43.1
130 | 47.3 | 52:8 | 44.8 1 47.6. | 55.0 | 45.2.| 45.6 | 50.4 | 43.1
140 | 47.3 | 52.4 | 4461 47.6 | 55. 0+ 45.4 | 45:6 | 50.4 | 43.1
150 | 47.2 | 52.5 [44.8 | 47.6 | 54.9 | 45.6 | 45.5 | 50.5 | 43.1
160 | 47.3 |"52.4 | 44.6 | 477 £'55.0 | 45.5 | 4576 | 50.4 | 43.1
170 | 47.2 | 52.4 | 44,7 4T.7.4.55.1-45.5 | 45:5 | 50.5 | 43.1
180 | 47.4 | 52:2 |, 44.8 | 47.7 | 55.1 | 45.4 | 45.5 | 50.5 | 43.2
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