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Mechanism and improvement of extruded white spot in
thin and slim BLU

TANG Sheng-guo”™ , DONG Chun-lei, LIU Zi-yuan, XU Hai-feng, XIANG Hai-xia,
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(Hefei Xinsheng Optoelectronics Technology Ltd. Co., Hefei 230012, China)

Abstract: This paper reports the extruded white spot (EWS) of BLU and the associated caused rea-
sons, and studies the impaction of the height of local convexity on back cover and the roughness of re-
flector film on EWS. The results show that the incidence of EWS significantly reduces with the de-
crease in the height of local convexity. Under the best back-pressure process, the mean value of local
convexity decline from 0.21 mm to 0.11mm. Accordingly, the incidence of EWS declines from 50% to
18.7% during THO &.VIB accelerated tests. The anti-EWS ability of reflector film is obviously im-
proved with the increase in roughness. There is no EWS occurred, when the roughness is 6.29 pm to-
gether with using back-pressure back cover.
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Fig.1 EWS (Extruded white spot)
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Fig.2 Density curve of dot on LGP
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Tab.1 Height. separation distance and size of dot
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Fig.3 Formation of extruded white spot
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Fig.5 Extrusion model between the reflection and LGP
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after convexity improvement process (Unit:
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Tab.2 Comparison of EWS incidence before and after

local convexity improvement

Ja T A WK THO VIB ANERE/%
) 0/16 1/16 7/16 50.0%
& 0/16 0/16 3/16 18.7%

THO (Temperature &. humidity operation) : 50
C, 80%RH, 2 h

VIB (Vibration test): 1.2 Grms, 1 ~ 200
Hz, X/Y per 0.5 h,Z 1 h
42 BERSREREE

3PN TR A 3 R AL R AR
TRFE S8, %) R R B 7R R U AR R B
1SS X6 AR R A . A SO0 T B AT R B
E R T OHLBE B2 X T A 2. Kot B Type Ay
BOE # = H R4t i R AR T, S Type ¥ Afii
BT AR /NEIEH 20 g, XF i HLBE BE R 3.72 pms
L Type AR T R/ANBEE R 40 o, X 1y KRS 2
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Tab.3 Properties of reflector film coated by different size beads
JiS 2 = B Type S Type L Type
FIHIE AN
WERE None 10 pm 30 pm
ISYYY 225 pm 235 pm 250 pm
R KN None 20 pm 40 pm
HLRE B2 0.89 pm 3.72 pm 6.29 pm
& 97.4 97.1 97.3

10 B« T TR 55 K HURE BE 6 3D 2 8 T 3 (B 5 - Keyence- VK-X250K)

#4148 S Type 5 L Type 4 i # e Bt 22
Il e J 5 A A BT IO g i A5 R . 25 R R,
B S SR RELRE E 8 0, 5 D6 B0 IO RE O R,
AR 20 pm KBS EE N 3.72 pm LS

Type THO J5 LT H &4, 152 VIB J5#34 W A
W, AR 12,500 MWK TN 40 pm HUEE
JE8 6.29 pm B, L Type THO & VIB ik J5 JG
T R4,
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Tab.4 The different anti-EWS ability on different roughness reflector

E2: 10y HURE BE / pm ki THO VIB AR/ Y%
B Type 0.89 0/16 0/16 3/16 18.7
S Type 3.72 0/16 0/16 2/16 12.5
L Type 6.29 0/16 0/16 0/16 0.0

L Type HMUsK B Type 4 v IF 5 HC [l
JE J5 5 A B AT A0 R 0 TO T E T b R S A )R
JE o S5 S8 RORL - U AT 7 TH Y 25 57 4 52 i 1 OB AL
PR e B A SR, R i AR AR IO T ) B AN 45
Gl A E ) 8, A 2 2 X6 AT G Bl 5 i 2 B S B0k
1THRVE . Tab.5 43I B Type #1 L Type X
SRR E IR CF 30 3R %6 B RS % L)
T 62 A AP 1 22 S bh . T T R I L T
KL 5ENBHMILZESR. Y7, 4l ik
PRI G S B O S ¥ — 3 IR DL S0

fEAR R (o B 0.05) . 45 W/RHEE B 5
L A WOGF MK S R I, B P H¥Y KT
0.05, 381 L Type BHACJHE K B Type It )5
FlOb¥£WMSH IR EX R, FHMH T, &
SR 1. Type % B Type & H & 25 pm, 1 AL #H
WA —#E,fH3@ iF TST.THO.HTO %1k & VIB
HIURE W S L i R I T 27 N S O D O 7 5
R KRS E R 6.29 pm 1Y L Type B A
B R OEH A B Type R A R MCETH, A
ol AH AR R,
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Tab.5 Anti-EWS ability of reflector film coated by different size beads
s mH R 25 - M B 5 FAK HHEB L L P14
I [T I AT i B <C 50 Lux R TR/ AR e b -
= = PR730 >4 600 Lux 5361 5349 0.875
@ X I 2 PR730 0.28240.02 0.283 0.281 0.401
B“EY i3 PR730 0.25840.02 0.256 0.259 0.222
Yy — I % PR730 =>76% 88.1% 86.6 % 0.483
TST —20~60 °C,120 h AL TS a -~ -
ik THO 50 C.80%RH.240 h Ak To S H - - -
HTO 60 °C,240 h AL TS a -~ -
ML VIB SHFE 2 VIB Tester Jo SR - - -

TST: Temperature shock test(—20~60 °C,1 h/cycle,120 h)

HTO:High temperature operation(60 “C,240 h)
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HIE . SRR A A A R AR ER
AL i B IS R R B S e % T HEL i EE i B A e

Z F X #:

500 PR Z 18.706 . TR A A [Al K /N 1 ml 4 4%
B R MRS BE . 4 ICSF R ¥k Al Bead 712
N 40 g, XF BEHLRE B2 6.29 pm B, I 85 IE B
22 [0 J 75 AR, o 1 O PR AE 0 il 5 2% 1F
THTH KA. [ 2806 27 & 1k K ik 5
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