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Abstract

The polarizer is an important optical element used in a variety of applications.
Nano-wire grid polarizers in the form of sub-wavelength metallic gratings are an
attractive alternative to conventional polarizers, because they provide high extinction
ratio. This study has been carried out to fabrication of the 17inch area size
nano-wire grid polarizer(NWGP) The master for NWGPs with a pitch of 200nm and
the area size 730mm x450mm were fabricated using laser interference lithography
and aluminum sputtering and wet etching. And The NWGP fabrication process was
using by the Roll to—Roll UV imprinting and was applied to flexible PET film.

The results were a transmission of light (Tp) 46.7%, reflectance (Rs) 40.1% and

Extinction ratio of above 16 for the visible light range.

_17_



-l 283 A 209 Al 35 2011,

Key-word: Nano-wire grid polarizers, 17inch, PET film, Roll to-Roll UV imprinting
lithography.

1. A &

T

U ofolo] gl = AP AHNWGP, nano-wire grid polarizer) Z&-2 W] v
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olfrt =, 7HAHo] M, flexibledt™, tlH A o] 7hsaloF gtrt ol& 9t 7HF f= g
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50nm Frollem, oA O, RIE olF oz AAZ v, dFvE s LAk

HEA o7 Yx ¢olo] HBE wERTL o] NWGPY dimension® 3 X 200nm, A ¥
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LG A AHSang-Hoon Kim &, 20061d)= ¢Fv]H 44} 52(Al oblique deposition)®
© 2 200nm ¥ % o] NWGPE A F3l o, ojul Tp 90%, ZE#~E S (contrast ratio)
< 12509031, LCD BLU 3% 455S 130M3 s nurp g
2 A9 ‘Jr+ ofolo] =9l UYL Figure 13 #°] Roll-to-Roll UV Y=
NEZHE FRoR UV 43y FAE AR SAd dZd"de A2, AfelA o] F
o Zoh. ‘%J— YEZHELZ FA= AFEE FAetHA PET & 71A¢9 7249, g9
QAR of a7HM, ty vz 9fojo] 1= ‘:’}iEﬁ% 2
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Figure 1. A schematic photograph of the R2R UV imprinting processing for nano

wire grid film.
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Figure 2. A SEM photograph of Roll-to-Roll imprinted NWGP at the linear speed

2m/min.
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Figure 3. A SEM photograph of R2R imprinting, over 40 degree of angle of releasing.
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Ui stolo] g= AP FE FEE Figure 49 o] Line/Space ZAAF & ) 24
9% 200nm, &F1F19 =o] 112nm, Yl °] 70nmo & AASF o U ¢fo]o] 1
t magE golA A i 32¢1% =7] Z(730mmx*450mm) Al ZH(Holotools,
Germany) dtle™, I 2= 200nm, %¥°] 250nm, Y] 100nm<] Line/Space®] A=A}
Z2 Hol gt

i ]
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Figure 4. A schematic structure of NWGP.
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Figure 5. A schematic illustration for making nano wire grid pattern by interference

lithography.

2-3. UV Ux d=d849 g Z7 9 (polymer)

UV v JZdg g v Fxe 738, A4, 84 54 19
w2 5A4S 7bAok gtk 1EjA NWGPS AlZstr] fgk v <
Oligomers Fluorine typeg AF&3ow X1 (monomer)s 2-HEA(2-Hydroxyethyl
Acrylate), TMPTA(Trimethylol Propane Triacrylate)) DPEHA (Dipentaerythritol
Hexaacrylate), TPGDA(Tripropylene Glycol Diacrylate), NVP(N-Vinyl-2-Pyrrolidone)
s @3 7H /‘] A= DMPA(Dimethoxy Phenyl Acetophenone)s formulationdle] AF-&3)
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o, = 100cps©] 3
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23 st o 49 formulation, 34 X719 A S oz A9 8% FEo o=

H}\}\E]'. =, L}‘J—- 94'010-1 ,LHE‘] O] Llnd/SpaCe,/] i__fo]{_ O_}: 1201’11’1’177]'X] Oé‘—‘ PN O}]\?}]\E}' ]
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2-4-2. Yx ooy FAH4 FA
Ux 9lolo] gzl AS =AEr] s FEIXFY FIB(Focused Ion Beam)
SEM(model no. NOVA 200)Z A3} T}

2-4-3. NWGPY9 extinctiong& %7}

NWGP 259 ZEZA2ES H7IE 98 BLU A E F4& ESR(BEAF EE)+RTDC
(24 ZE)+Cross BEFGBM)+NWGP ¢ & 3t¢lal, Bl AE RES mobile 35”34 A
HE AR&ste] WkALE a3 51 NWGPSF DBEFS] 7}7be] 3 AsS 73]
#8lA ELDIMAF9] EZContrast(model no.; XL88W)E AF&3le] extinction&-S 373}
Atk

3. 4 &

3-1. R2R UV ¢ =dd FA4 o35 yx &ojo] 1= uo FA

Mold+ soft moldE 600mm= 4 2] =g Frolx F&e § UV Aslg F4E& =Y
sta Lo A AdZAES § Zulz 12 UV 4 3H(pre-curing condition; 100mJ/cm?)
S AAS oF, moldet olFAIZI yA 23 UV ZHpost curing condition;
1,000mJ/cm?)E st @ H, windingd o2 A el o] o]Fo]x A Hrt}. linear speed
¥ 3m/mine.®2 ¥ JEZUy S oFgsta o FHo 7] A F(residual layer) <F
10um= HERH ST

ey v efolo] El= Hg 3
o, o] 7|AFY FAE FHgol 9

9folo] o] FA= 110~120nm

(a) (b)
Figure 6. FIB SEM photograph of NWGP in the UV nano-Imprinting processing for

(a) soft mold, (b) nano-wire grid film after imprinting.
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(c) (d)
Figure 7. (a) Polymer layer pattern produced by nano imprinting, (b) Aluminum
deposited, (c)Aluminum grating with a 200nm pitch after wet etching, (d) NWGP
with a SiO; top layer
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Bor, 57 P FHoz shsdl, S0, Y F/E 300ACR 3k bottomF &
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. 5
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ofo
ol

[e]
o AFE 20x 10 °torr, power: 40A/secE: A

Beam Assist Deposition)<S A} )t}

(a) (b)
Figure 8. FIB SEM photograph of (a) 52" tilted view (b) top view of the NWGP

after Aluminum deposition.
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NWGP ¢ v efolo] 8=y 4Fug WEgZ WSS oF 100 Y E o35}
ko]l FxEol AlYANE FEojA dnkA<l LCDE 33 dF o= AMgEr]ole i
Aol WA, & WA= g XA (anti-scratch), AHA So] FHgsnz o F /A7 ¢
Sk wpoto® F4o] i vtutol ¥ WS Z(top layer)S AlFIu 2y ojuf 3
I 5 B 54S A Fa FA —”4«] WS gEst= Zlo] v Fa
sto® FHetE uhe BEFeo] M4 9 poresdt WHO Un HWF Aol Il
=

w5 A9 E42 Si0e AMESEaL, 3" FA= 2500A0 % itk A=A
AE H2E Ay Add A% 3B(eF 160gn= 71E9] #3 d53 A S UERW
i, Ev Z®W HAFE HusdS W, F5¢ FEe Bt old IW WAL
E-beam evaporatorZ Al439 2.1, powers= 40A/seco.2 sttt AV e} e HHLS
A Figure 99 o] &Fuwlg v ffolojo] g =9 X 7lnm, ¥°] 112nm, 33
200nm, 7] A= 250um F712] PETS Ab&3te] v ¢lolo] aej= #Hy HES Azs)

A

Thren

(a) (b)
Figure 9. A FIB SEM photograph of (a) 52" tilted top view (b) cross section view
of the NWGP.

3-2-4. NWGP Z &9 F34= H7}

NWGP Z &9 F3 % (transmittance ratio)= Figure 103} Zo] 550nm I} < & ol A]
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B2 A (Tp+Rs =100).
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Figure 10 Experimental results for (a) P-wave transmittance ratio and (b) R-wave

reflectance ratio for NWGP and DBEF in wave-length range of 380nm ~780nm.
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3-2-5. NWGP ¥ £9] extinction& H7}

NWGP "E9] extinction® =74 A} Figure 11~129F Zo] on-axisellA 16:11%
et o= wlg v efolo] Fxo] FH7F tF Xl Hl&) HF =T sve A
S AAstE Ao® e mg yw efolo] Fx0] |y dFo] LCD #HEe] A3 s
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Figure 11. The angular distribution of the extinction ratio of the NWGP.

(a) (b) (c)
Figure 12. Extinction ratio of NWGP at (a) on-state, (b) off-state, (c) extinction

ratio.
4. 24 &

w1794 A7]2] NWGP 255 Roll-to-Roll 9Z#8 FAHo R Agedon 1
= ofolo] =9 wiAEE HolA MY iy E A&l en, o] NWGP= P
HZe £ Tpe 550nm 3 FAollA 46.7%, R AP WEALS Rst 40.1%E YE
o1, extinction®& =4 A= 1612 YERTE o= WY Ui ofolo] Fx9f
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