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ZA|0] : liquid crystal display, backlight unit, light guide plate.
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YaEdo] A= 7Aoo HE FRE A|zHHel 8
AREE WA= FRlolth 71E tiaEd o] X< CRT
(cathode ray tube)®] T3& S&EsITL 4njRH9] tofgt o+
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g 7 A MEE AR S AEE Aztste Wie A
FstATE At WHE AE Hol# e 85 4 #HY
of gJs) AdHes FP=E 3 AFE F2E o]}
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Alg]Z glo|= 9] vlE5HMAl 4l ZK anisotropic etching)-2 A
2 24W Wk wt AZbE= vlao] 3A Aol7t v=
WS ol 8t Ao, ol Ho] (100)%] Afole V
groove 4]2% (110)¢] 790l U-groove Ajztoz Fraect!

a9 20) A2 flojH Hel Wk wE A fES =
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o dzhn)|= giglo] FA4 Hrh vk, AL 7t WHe] Ao
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Aojt}. e, 1Y 2(b)2t 7ol HEE He ZAAHEol
(10)8] o] B Agabe, AltRe] vfnt Sule) edge
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slo] WHEolx A& A2l 9)2}n]=- e Silicon-pyramid
pattern; S-Pyramid pattern), A 2|22 8]Z& 3 &l(Silicon-prism
pattern; S-Prism pattern)©|2}1L 3=}
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AREEl 7 2()9] HerE gHE gE7] A 24W
o] (100)2] HejE FolTe A3l 98 Aushy the
3 2o} wgnls 2718 AASRE A7 slaaRt S
AVsheH(wet thermal oxidation) 22 600 nm FH = AAFAF)
A7t vk ARSSIITE 1Y 3oL}t o) 2 @A ~ 5
@Ao] dutAel vpAa Y AZ2FAE AR F 6 DA
A= Hl5Y A1Zhgol 6 Z 4 KOH(potassium hydroxide)@}:

Stepl. Si0,(6000A) wet thermal oxidation
Step2. PR coating

E 3;Si0?2
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3 . Mask
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Bl Bl e St Si wet etching
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Substrate : Silicom (100) + Silicom oxide 6000 A
Spin coating Az6612k g
rpm:5000 sec:60
Soft Baking 1007 60 sec
Expose 400 mW 2sec
Develop AZ300MF Y9 6sec
Hard Baking 120°C 45sec
SiO, Etching BOE(6:1) 10min
KOH(wt. 45%) : IPA = 1:3
Si Etching g 892% 80T
Etching Ratio : 1.2 pm/min
SiO, Etching BOE(6:1) 10 min




(FF=iy M2 AAUE o]8% LCD-BLUS =39te] njiktyz 34 — 2A71S - o34 ¢ 115
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23, BLUOJA] Alofz} HAQ o AMREL Zaj& XEZA
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& ZYE ANES T2 9 T s g oz oikE
o} E3h ZE)E igle] A7) 9 9 WA ARshs 9%
H

=3o] AEe PDMSo|T, A7) 7FE 106.5 mm, AR
82.5 mm, F7] 3 mmel HWFo|x, WI(CCFL)Y] Al )
7L 1.8 mm olQict v HHe 39 49} o] W
°] 30 pm x 30 um ¢ EYF A7|E AM&8FHCh
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Hl &R A Folslked, 29 6@ AAANA 23 J= 7
e 83% FEE FUS =ETE LS 4 Ygick
gy, Ael2 gelul= wEe =3uwo] SAwekn SRy
Foz weuE 2do] 557 fio] 3 ozt £
ol 7153t 7129 me)E HHL AMESHs H9o H]sty
Ht} 22 FUE9 T TS 4L 5 UL Ao g
ok 113 by Aofzto] WE 3 FPZEIE BAFET Q)
t}. ¥40] 50 emQl E-F(dome-type) FEE wel AZ7
2o WA Ajokzte] ulet FFES AT ) AEHE &
RS A Aotk 4709 BWe 7k ZE)Z sfeo) o3,
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prism sheet x2uf,
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2 I8 2(b)et 2ol AREE FHAZe] 1094°2 2 F A
EE F AH, V) Agshes Afolth ZeE Hee] 2
25 imzA HIUE 1,002 FYEHA sidEo] ok

38 9= A9 Aokt BA A EE F713E 9ol AibE
AloFzrel| mE F HEREE HoEth g, Aofd B
BAES AHESHA] ok A9 I™ 1)) H-43F ALz
E HRE A3 Z=AIEO] Qlrh Alopzt HAAE o +
40° o|Y|2 AJokzto] AFET IEZE 6000 cd/m® AEE
FIEAT. Hoh 8] AHEY, HE gzt FHHE gt
o] 1 §(b)2l 109.4° ZE AEE AEI= AT 70.5°
e AES 713 el HElA Lt EAS 1
< & 7 ok o3 A= 7]E9] A83kE BLU 29
A Aokt BARE ZE|E AEQ] HA|Z wste] upet 3 3
EEEE I Aot 93] ok @ A7, X258 HY =
2lF HX|Zo] 1100 duf $|& Pgko] 1399 nit2 o]
ok wheta, (110) A2E golsiol o8] FA4=E 109.4°
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# 2. ZE AEY Bz G HE A4

Prism Angle[°] Max Min Average
80 1449Nit 907Nit 1236Nit
90 1620Nit 833Nit 1339Nit
100 1769Nit 730Nit 1391Nit
110 1662Nit 966N:it 1399Nit
120 1694Nit 999Nit 1333Nit
A 1126Nit 611Nit 947Nit

zelZ sjHe BLU 3USES koltl e Had 72
% 9l& Rolth

I Casting A& ZHof| ©|§t PDMS =2E &XF 2

LCD-BLU T332 thEE PMMA(Polymethylmethacrylate)
A2 AR EY, AL AR AFol 9 o]FoXith 2
QPoAE Brh 7hAs Aka oAk} AhsAe Bkl
3t7] $13} PDMS(Polydime-thylsiloxane, sylgard 184)& o|-4-
sto] =g AZelolch. ARE-E PDMS casting 4% 34
S 7% 107 Al Elastomeric precursor®} curing agentS
A EgEs 29 103 o] vjg] Aate delE gl
HE YHOR SH- templates(F )] Frh WF uio]
30871 S0l 7|28 AR Fo| AL0CHE)NA 7
SHcuring)A| 71tk 24X]7F Z.of templatesol| 4] PDMSE Z4
237 dodch!” wojd vy weiu|= HEle) HAdn]
74 AR O9 () EY, v 248 Hol tha A
o] Hol=d|, ol&= PDMSe} AE folme] oy Aol
2 A37t Hol YA EalA Uetbe Afoldh aeu, H=
e Wi 27 52 of$ 4 29 AAYE 7R
ek 28 11(b)y= AR geelE AAtsdE 2he PDMS
T3] s ddstRS o, =38 wrezRy 4
o] W&EEE WS HoFn itk
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“- Silicon wafer
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3% 10. Casting 370l 2|3t PDMS m=3gke] A2k 4.
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Prism Angle [degree]

giof 2ol ARE Eumel B4 24 chgel 2o
o|RojFr) oA (LE 25°C, H& 60%), JIHE WHF6
mA), Aging time(54), BM7(J|=/A% A&7, =38 $4
2 7|&, 23A(50 cm), A points(25 points). BM7-2 A}
o ZY4E BRRARA, ANT Euwe] B} HTRE
A4 sioleh $4 1% 123 2o wWzloEe) Wi
oAl £=&2o2 50 cm "ol o] BM7E AL, AE
15 mmel FolA 247H02° WY WP WS =
Hololck. 19 120 WRUT FAH W Ase] =
He 257 2SS Uehiick 221, £l Wb

i oo

i\

2RV N L6 20003120 Y Adicro Oplivs

(b)

3% 11, (a) Casting 3] w2} AdP3t PDMS =33e] ol ¥
ghu)= #jElo] SEM AR, (b) =9} 2¥E PDMS =%
ol 3 =g ARz
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(a)
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82.5 mm

29 12. (a) BM7 (=2 A& 22 2 (b)) 34 A=

A 50 cm Hojzl Jollq /4] uEe.
9] Mozt wWistel mE HEE ZAshdch

7Y 1ol FHOERE Aol HE AE LEo 3
4 Ane A4 Azt wmstel Yerigich A7) gol
S 23 mdwe] BN T B e 2
W, iR 0E AAQR WY olelld T ARt T,
T3, 39 1306 Aokt e HEgzel 24Ane
AL ul e ABEA, Aopde] wet AR OR Lhet
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=74 23
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Hol EQg 2NA AZEy| hRo] el Yabo| 7Y
sz, 47 X0l ke AR 2 % ok A,
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Micro-patterning of light guide panel in a LCD-BLU by using on silicon crystals
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Luminous efficiency and uniformity in a LCD-BLU are mainly determined by fine scattering patterns formed on the light guide
panel. We propose a novel fabrication method of 3-dimensional scattered patterns based on anisotropic etching of silicon wafers.
Micro-pyramid patterns with 70.5 degree apex-angle and micro-prism patterns with 109.4 degree apex-angle can be
self-constructed by the wet, anisotropic etching of (100) and (110) silicon wafers, respectively, and those patterns are easily
duplicated by the PDMS replica process. Experimental results on spatial and angular distributions of irradiation from the light
guide panel with the micro-pyramid patterns were very consistent with the calculation results. Surface roughness of the
silicon-based micro-patterns is free from any artificial defects since the micro-patterns are inherently formed with silicon crystal
surfaces. Therefore, we expect that the silicon based micro-patterning process makes it possible to fabricate perfect 3-dimensional
micro-structures with crystal surface and apex angles, which may guarantee mass-reproduction of the light guide panels in
LCD-BLU.
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