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Design and Fabrication of Pattern Structures of the Light Guide Plate
for Enhanced Brightness of Backlight Unit
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Abstract - To improve the optical performance of the backlight unit with light guide plate(LGP), we investigated the
effects of LGP patterns on the brightness and viewing angles properties of the backlight unit. We designed several
patterns of LGP and calculated their optical properties by the optical simulation. The results reveal that the highest
brightness and wide viewing angle was achieved with the extended-closed-polygon diffusion pattern and upper

triangle prism pattern of the LGP.
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Fig. 1 Structure of the proposed light guide plate
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Fig. 2 Structure proposed of various patterns designed on light
guide plate:(a) half oval prism pattern, (b) pyramid
prism pattern, (c) symmetric, and (d) upper and under
asymmetric Extrude-closed-polygon pattern

2 QolAE Z1E0 ol2iet RS SR 1ol 7Y
A 9 FEE SR ERE Aol S BEE A
A R AREC =R T 588 BIRINCL oA, =

L

dytoll mZo] golotal sHHetadrIE destod, % 20] H
Q1 ek e AAIlTE I8 2= 7IE WRolE fU9 &
g9 fle B AOEEdE WAAIZIAL & AtollA] Aeket

T 71K RE HEHTXE LERIDE O3 2ol HOl A
Ad, o] HEHe =% AAC ohRol diEtdgoes dAst o
Hokolrt, dietdy sfEl RS uetilEe AE 35 pm, 2Ol
9 pmoOItt. I8 2(b)e= TSHIE WEH T2 AASH 202 3
o ulEE 712 40 wm, MIZE 40 pm, 0] 20 pmOlCh
TSl AHAE =3¢ SHRE thEE Extrude- closed-polygon
sEHoR AAS Zg I8 20 UERHALE o] thiEE
Extrude- closed-polygon 2A} TiEO] TREHE = 712 70 um,
MIZ 22 pm, 201 20 pm, YARZL 54.7° OILh DIXHOR, &F
o &R E HIAE Extrude- closed-polygon 38 W AR
g A4y =g dEHoeR AAst UHe I8 2(d)ol UERRY
Oh W sRuo WY welEs R 70 wm, MR 22

K
ol
kn
@
—
c
U
e
o
4
o
kn
o0
e
:ﬂ
rm
1z
-l
4a
Am
0z
0K
£

Trans. KIEE. Vol. 64, No. 2, FEB, 2015

pm, 201 20 pm, TARY 45°2 AASIQA, AR 42 ZElE

WE HAZL 100°0]a1 ZolE= 10 pmZ SESHATH

Alorst

BLU T=39] 3812 SPEOS Iskex] AIEHOE (OPTS Co.)

£ ol&afo] dASIATE

22 =399 mET7zo] nE AEod a

5
<
2

0.3
% 02
=

) HANHANT R T RN aRETIR N
Right-Left viewing angle [degree]
(a)

Brightness [A. U.]

[+ B
BRI U I I
Right-Left viewing angle [degree]

©

Brightness [A. U]

-H.':I;l =5 ;!T -i!”i ] IIH .Il
Right-Left viewing angle [degree]

(®)

Brightness [A. U.]
(=2 L¥] [T e wun on

wed 7T 6350 .37 2310 3 07 30 4 6T TO 0380

Right-Left viewing angle [degree|

(@)

J9 3 =4 ofd gddoll oigt e %
Y, ©%F d

@ be

(He otFEe tiEdd

@ e d% =zoisid %

a7
06
05
04
03

or

Brightness [A. L]

01

]
HHAMALAALNAT A 4 ] HN WM AT

Up-Down viewing angle [degree]
{b)

Brightness [A. U]

RN I B U I I B )
Up-Down viewing angle [degree]

0 . v —
S LB R RUEE RN RN
Up-Down viewing angle [degree]

(0

o,

5‘. 4 = .'
A
Byt _

S,

AT 835007340 3 17 30 4 &7 70 W

Up-Down viewing angle [degree]
(h)
} Aot fl& §
e sy, ()9t
Extrude—closed—polygon e
SHEMHO| HIhEE

Extrude-closed-polygon &l

Fig. 8 Calculated results of

viewing angle characteristics

according to the various proposed patterns designed

on light guide plate with diffusion sheet

311



HM7|1&s =g X 643 25 20154 28

2 AolA meret 47kX] FEje] s flo SHRHEHAE
E TES =9l Y dgol mE Aot B ZRE S48
A AlEdoldst Aus 07 30l UERICH SENREE =3
o] tisto] FeAlopt B dsiAopt mE F9kE S8e
Z12t % 3@t (b)oll HRACH T8 3(2)9 Zu=RE, VE

o djE TBEY FRAOFLE EIHETAES AMEdh= 22
Mol thete] oF +50°7kRl= FIL7t Tt Aot Edg H
AR, FEEEQl B L0 A7l= ThE e HIsh 71 £A &
2 EM& HATL Attt a8 3ol & 4= AX0|, Aot Al
ot EF2 SOz RE 407 TAOA T=27F YT Al
Qo] £ Z2E &€ = ATt olgist TEIEE HEoRE 4
AE HEOlE fU =3WE A Al o] F9 HEAIEZL
ests & 4 At I8 302 (e =T SHRE e
CYoZ A e +x9 4+gursk ZH(azimuthal angel)dt
SZ8FeF Zh(polar angle)oll WHE F|T=9 AlofZtel E4& FIL
Sttt o] mEo] theh Algdold Zil= I8 3@t (b)ol
HOl HERE srhfEldt 18 3(e)@t (DEQ tiEd Extrude-
closed-polygon W8 WU} J|=9] 27t 4614 LEHGTE &
AloFZY =ZEIAJopzto] thet FehE XA Ea, JA Bk
o 2% HrErgd g Hwsigle o, Zlen=g sfEolAl
ZkZy grdiet 5.9ui7F BE Sdol HAnh il thag
Extrude-closed-polygon B} HIWFHES wjole ZH 31419t
59017t g BEEHE RHATE SHAIR HENEY, T2
T 9 thAF Extrude - closed-polygon TE HE AMsH A
ozt EMe SIfog HEh = AlofZt E4E HAlr) ol
ot EAlde Heotrl flote], =39 ofFo] HIEE
Extrude-closed-polygon WEE AFol= 448 ZoEHEOS
2 dAsto] &eE Ede BA% duh tE fi"HoA RHrb=
S=EM0] 7HE 246 UERgth & Alofztat Alst AJopzt
of & &sHA AlEgold Ay}, EldE sEoAY Fo Fk
GYECH ZF2b oF 10uHQt 9uf o]4 F%7t F&rt S7ISIL) O
Algdold Aik= 18 3(g)2t (hol LERARACEH

3. Srduig NE IW WE A% L 54 87

SN EH O ZIE HIEORE TZT(AGP) 288 AESEA
1, ANER 11% AE AREVI(SES0DUZ FT, Japan)E O&3l1A]
LGPE AIEAIA HES AMASIAL SR E 7158 717 =g
& AFS QIstod, A1EE LGPE AAZIsH, 11 9ol ATTE
HAloF g4t T8 SHIAIE o]8oto] St HAu | ghtukg
Al =, ASIAA grhfEE AEE il 18 4= 2 A7)
A Rotst 471A] Tl galg =dwo 2 AESt SEM OJH|A]
£ HojEth I8 39 #XAEH oS AE ABd] {5t
AlEEo|Me} Ze niRfnEE =248 HEs AZESIn AEE
47'R] FEj9] =d¥o] thsto] JSELE gristlnt I8 52
=] sEHg o T A Aok} Aot Alokde Sl #
= YA g 8¢ ZuE e Zolt) AlEH oA &
et A AME 9] H4 ZuE HlwsiEH, Alofz S4ojAl=
FAFSE Zgt EGE Ag 4 AJAT, T8 5@)2} (b9 HEMAY

312

I8 4 tgst sEgds AlEst =39 SEM OHIAl: (a)
gt B Y, (b) m2iEE, () thEd o (d) HIgEY
Extrude-closed-polygon 3{El

Fig. 4 SEM images of various patterns fabricated on the
bottom of light guide plate:(a) half oval prism
pattern, (b) pyramid prism pattern, (¢) symmetric,
and (d)asymmetric Extrude-closed-polygon pattern

el ZpRAlOFA} AStAlofztol thato] S F=9t I 5(c)
ot (D9 ut=Y sHolA SE¢ 1 J=E Hluwsl HH diet
A8 WERCH 242 oF 20%, 10%8E S7HE Hoj AlETo)d 2
Jok= thA RJolE HILh TS T8 59 (he =dE 5
HIthAE Extrude-closed-polygon THE, AMRo) 4kt =g
IHEOE AEeto] Alofzto] me JEELs SEoH oAl
A AlETOlA AHD F2 e E4g HYou, BER
e HuE w, A0} Aatalorzto] e FA| 2
Aol 2+ 5%%} 18% S7ItR O, 2 HtolA Aorst siH
oAl 7¥a 217t 331, $1d9 EAlFo] &1, Aleld B kX2t
Jo] <51A LIEHSTH

i

Am ooy H1 o2t rIr o 2

44 8
B Aole BLUY AloRt B SI=gHy =g B3] Qs
=50
dE7IE otk 11 o AIEe Algwold 2iE HiEgoR

MZrstirt Aete afE =gvo] SRIAIE Bhe O1&sto] Alg
gold & SEENERE, =2 dRoe 44d zolE g

= 540] 7td el fdE HAr.



Brightmess [A. L.]

0
4344423401033 08 000 IEEEEEEEENERERERY

Right Leltviewiag angle [degre] Up-Dawn viewing angle [degree]
) (b)

Brightness [A. L]
-“-”

Brightness [A. U]
e EE 88 5K

ANRANAA) BIDOBRAN A8 c 1381830088080
Right-Len viewing angle [degree] Up-Down viewing angle [degree]
(©) (d)

Brightness [A. U]

- EE BB EK

Brightness [A. L]

 EEEEEEERRERRRERE
Right-Leftviewing angle [degree]
(e)

4244433401000 08008
Up-Down viewlng angle [degree|

EEEL

Brightness [A. U.]
2

0

PEEREREEREERRERRE R D] A3IUSEREYUNOANRERT
Right-Left viewing angle [degree] Up-Down viewing angle [degree]
® (h)

8 5 Shhdtuks AESH ST oiast e gao] mE
Aok EM: (@) o (e BEREE 3", 02 e
ey #iE, (@9 (= tEd Extrude-closed-
polygon TH, (@¢} (W= HIWEY Extrude-closed-
polygon INEIOIA Z¥2} & AJoFZb it Akst AJokztof
e 582N

Fig. 5 Measured results of viewing angle -characteristics
according to the various proposed patterns designed
on light guide plate with diffusion sheet

Rt
o
H
@
—
c
-4
[
njo
_‘_o
2
H
o
sl
:ﬂ
m
1z
x
p=l
Am
0z
0K
N

Trans. KIEE. Vol. 64, No. 2, FEB, 2015

aare 2

‘2 d7te 20108E SATStuS] RYPeR StEdtH
AEE Hot w3l A" (#2010-0367)

References

[1] M. Gebauer, P. Benoit, P. Knoll, and M. Neiger, “Ray
tracing  tool  for  developing  LCD-backlights,”
SID2000Digest, pp. 558-561, 2000.

[2] J. G. Chang, Y. B. Fang, S. P. Ju, Computer Physics
Communicatons, InPress, Corrected Proof, Available
online, vol. 46, no. 4, pp.1-12, 2009.

[3] I.-W. Lee, C.-G. Park, and B.-Y. Go, “Optical film”,
KISTI, 2003.

[4] C.-H. Chien, Zhi-Peng Chen, "Fabrication of a novel
integrated light guiding plate for backlight system by
MEMS technique", Proc. of SPIE. 6376, 2006.

[5] D.-H. Choi and S.-J. Oh, “Technical trends of LCD
part material”, Korean Information Display Society, Vol.
2, No. 6, pp. 9-21, 2001.

[6] D. Feng "Integrated light-guide plates that can control
the illumination angle for liquid crystal display backlight
system", Proc. of SPIE vol. 6034, 603406, 2006.

[7] J.-S. Wang, "Design of Multi-functional Light Gude
Panel with Micro-prism Patterns for the LCD Backlight
Unit, the Graduate School Yonsei University, 2006.

[8] K.-U. Choi, J.-S. Lee, S.-H. Song, C.-H. Oh, and P.-S.
Kim, "Micro- .patterning of light guide panel in a
LCD-BLU byusing on silicon crystals, pp. 113-120.

[9] Chang-Hwan Bae, ‘Laminate Thin film asymmetric
Extruded-closed-polygon diffusion pattern development
and characterization of BLU light guide plate” COOC
2009. T2D-3. 2009.

[10] J.-H. Park, K.-B. Nam, J.-H. Go, and J.-H. Kim,
“Study on the Simulation Model of LED-type Edge-lit
Backlight for Improving Luminance Uniformity.” The
Optical Society of Korea Summer Meeting 2008, pp.
441-442, 2008.

313



HM7|1&s =g X 643 25 20154 28

A

i

a A

314

Hj & 8H(Chang-Hwan Bae)
1998 SAlthstul WARSSIE S (S
20008 & AHihsial shedEsit EY
(AAD. 20068 L& sFESYUdeta =T
AHAEZEEAZ S (HAD.
20073~x  sAlthsi
ey
Tel: 041-540-9657,
E-mail:chbae@hoseo.edu

AHSASoh}

3] 2 Z(Kyung-Chan Heo)
1999 Aeithstu Eelstt EY
200118 HAtpsty Eeisht &9
Ab. 2005¢ 2¢€ RitHstw ECiEia &
AAD.  2006-2009d 8¥ SR
AT AL 2012W-2014E  AGTH
stpzAtt Al sAUE gREg ta
=9 o] st EAEL

EI

=

E-mail : kycheo@hanmail.net

A A F(Chul-Gyu Jhun)
19979 Sothistu MASAIEE T EY.
20021 8 Hitthstul AARGsh} £9(A
Ab. 20064 8d = thekd WRMEE} £
(BFAD. 20078 ~ SIA} SAIHSt . 1E10]
AHHER SeHE 4
Tel : 041-540-5899,
E-mail : cgjhun@hoseo.edu

e ¢

T A &Kyung-Wan Koo)

1961 29 5, 1983 &EWOistn AAF
EAEIAD. 1992d = it AR}

EQ D). 1987 FEAL HHEA]

AL 199418 ~2005E F=)

EVARSIN Xﬂég%‘:‘— BHug 20068~

A SAtE 2ely|sst W

Tel: 041-540-9541

Fax: 041-540-5693

E-mail: alarmkoo@hoseo.edu

2

ng (2 oK Of
4 0 o
HHE

=]

% E Z(Bong Jo Rvu)

19594 11 199048, 19814 Oﬂﬁlrﬂ'@ﬂ 7]
AZshu EEYEHAD. 1988W = OISk 7]

AZst EHEAD. 1989d J@%@ﬂ%
HRRZI7IAF4 ALAFE. 19918 ~
19928 QAPHRENE g3eFdsht 4
duge 19894 ~Slx) ortistiu 7|4 Zst
2ol

Tel: 042-821-1159

Fax: 042-821-1587

E-mail: bjryu701@hanbat.ac.kr





