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Abstract

A method for designing antireflection (AR) and antistatic (AS) coating layer by the use of

conducting polymer as an electrically conductive transparent layer is proposed. The conducting AR
coating is composed of four-layer with alternating high and low refractive index layer: silicon dioxide
(n=1.44) and titanium dioxide (n=2.02) prepared at low temperature by sol-gel method are used as the
low and high refractive index layer, respectively. The poly(3,4-ethylenedioxythiophene) which has the
surface resistivity of 10* 2/ is used as a conductive layer. Optical constant of each ARAS coating
layers such as refractive index and optical thickness were measured by the spectroscopic ellipsometer
and from the measured optical constants the spectral properties such as reflectance and transmittance
were simulated in the visible region. The reflectance of ARAS films on glass substrate was below 1

%R and the transmittance was higher than 95 % in the visible wavelength (400-700 nm).

The

measured AR spectral properties was very similar to its simulated results..

Key Words : Antireflection, Antistatic, Multi-layer thin film, Sol-gel method, PEDOT

1.M 8

durr oz AR #AHLE Si0; TiO; AlOs,
MgF: 59 549% A2E fav Edx9 7@
ol gk megdututS 913 Weo| whAbE HAzE)
= ugeg HAZ TV, #FH BUH A23U08
A}8-5E= CRTs(cathode ray tubes) %% FPD(flat
panel display)®l AR A% 7R4lel oigh #Ao] =
obzla glth. AR AdE 4] HsME 3U)-=
gz AAdA dalg Wel I E-7ITe ZFA
A drAbg s 294 S doAct sed oE

EEEL S LR B

(MgA 48T 45 5-1,

Fax @ 02-927-4546

E-mail: thomas75@korea.ac.kr )
LT L
2001 99 119 H4, 200108 109 109 1= A sk E
20019 102 259 234 Ap¢bE, 20019 1149 139 3%
AR

61

A8l chgo 2AaE& wFHe @k (1) F AA
ol A wkal®l Hle] ZA=rt Felel . F
nol ny=nyd ng BE  un~=V ny n, 7t H
olek & 7N my, n, ns A F), =W
%, 7lge S2FES Jegd Gi) F O AACNA
gkl We] BHAE AENHE HoUEER

=

Aeslojol stmz FEZo FFAE vjdUd
e duzrel 1/4, &  Quarter Wavelength
Thickness (QWT)E& w3 oldici12]. o] 3l
AR =Z®E 39S o JHAFA 9 9400~700
nm)ol A 0.8 %R ©]3t9] wAl& & zte= Aol upgd
A gy, ©2utub(single-layer)2.2 FEEL A
R Afde 27 (1)E stdete
273 (i)g WEANINI ENEIY 2 ofE
fra i@ dAbge] digk 150122 27 (ii)d
o2l AR ZHAEe FHEe| <o 1227} EHojok

ded A7 g8 Az2dE A8 T M

uZ‘
5 3



J. of KIEEME(in Korean), Vol. 15, No. 1, January 2002.

We Aol o 1.35017) B o2 waly wraup
SEE s WAEE 47 FEn gy
(multi-layer)& ¥Asle FHe] AR &80 F&
Aog BuEi Jri34)

ol2i® AR =®9d TV, AFEH ge #Az
AFL Azl g QZFo| WA 4 9o
HZole A9 2E AFEH 2UE S CRTY oA
A R AAAAAE FART Y= A0}
T2tM ARAS ZHES M= eSS
Ege thFe AR :EYEHL FAdol sy,
°]& 918 ITO (Indium Tin Oxide)E& A FZX o]
U 29 EPste] aRuae A= deol @z 7}
Z dE AHgHT gt ITO dte 2o Euiy
34 ANNAEA10-10° /1 DE A 7tz 9
oY AxGt 1 EL 2R THPow
lete] Eetad WEH Zo] 1L YdAo] Fo
A Az =ZHe| w$ A wHo] g}
[5-71.

oA, B AFME ITOE dAd 4+ 9=
AxFog HAEA ¥z PEDOT (poly(3,4-
ethylenedioxythiophene)) & |43 %t}. PEDOT:
g HEA &R 28 ethylenedioxy?] o
g HRFo g I oste] e optical band
gap (760~780 nm, 1.6~1.7 eV)S 7}x 2 ¢lo} A
sHaefel n®A FEUMEsl HYM Fdde ER
}RE Edg 278E CRTSY 49 £+ g
tH8-10]. =3 ARZo® @e 2xoie FAo
Fedti AAA ZWe - sAE 4L
o] &3t] Si0:-TiO; A1) AR Z®ulahe 3 As}
ok TiOV/Si0¥/TiOy/Si0O: Ae] & &2 AR u
o #F AFE ov] RIHE Heo] glo} B o
TAME SiO:8 ¥d FHEL 7hxEA A7)
AEEE 71X PEDOTE o|&39 AR &adls
FAlol AS E3E JelEE st eH11],

1_
£ £

2. 48

2.1 PEDOT 899 M=

a8 1€ PEDOTY @A4A=E Jeldo.
PEDOT ¥4& A% A3AEE ferric chloride
(FeCls), ammonium persulfate (APS), ferric tolu
ene sulfonate (FTS)5°] Ao FeCls, APSE A}
| Z% &9 dFAo] ol HAxEs} @
2 Aog 44 k. E3F naphthalene sulfonic
acid (NSA), dodecylbenzene sulfonic acid

(DBSA), p-toluene sulfonic acid (PSA)59 =3
EE Ag3ld w2 EgagL ARl slra B
AroAME A3tAs ERES 9L FAY &
= FTSE€ EDOT®| s 2~38u|2 Hslsto o
F 717 el A :YE st FAs Y o] A
T gl Z1# Aol FA Hol MHHH]
g3ty gaaterzg gAY A9 o murg
=L 899 mWA fujo & HlmE 44
AAD 4 Avh E=F LA F2AHH L 95t
HEE A AAQ imidazole® EDOT ©x|o] ujs}
o 06~07 B¥Z H7tslo IHe AN}

-

(1) Oxidation

S - H_S

£ "
0\_/0 Ouo

(2) Coupling
H s o/—\ 0/_\o
H
2 ;;’-/2 —= g 8, — NS v oamr
o_o H S S
0\_/0 o\_/o
(3) Propagation
o/"\on - OF‘\O

s 4N s — s, K s, H

WA R +
OuO o\._/o O\_/O O\_/O

Q R o [ o} Q o
B T = -

s. S_H ;.z \§ s. S,

WA R IR e s s
o o

qdg o o_p g o

O™ 1. PEDOTY @4 A=,
Fig. 1. Polymerization mechanism of PEDOT.
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Table 1. Composition of prepared sol solution.

Composition Molar ratio
TEOS or TIPT 1
Ethanol 50-150
Water 8
23 Aguleie] Hx ¢ EMH4EH

A< ARAS ZBHeE Axdr] AsiAe
AA A gl #HAFE T ALdHE dAD
A9 A% g Yehde FAE Feotste Aol v
4 Fasth getd B Ao AgHeld #
e B3 @F, 2%, 4% T2 @Y Axde
AAstn 7t Axade AREES W 2
% AR & g0l 73 & oz Adse A&
& AAsA Z F9o HAH FA w2t ARAS =
gutatg Azsdon, 2 AFEE 19 29 4
ehiich. ARAS Z®utete 1 FA7 Wie T8
sz B AgoAe IZEFA Aojrt vy
golsty FYdF AtE dg T %l‘:— Eab A

7zt & 1529 %@%% Zh= %317154 940!1
FZEZ 70C AZ7|AA 587 Axdged,

HRI Layer

TiQ, (150 nm)

Electrically Conductive Layer
HRI Layer

TIO2 {20 nm) ]

[* LRI : Low-Refractive-Index
i HRI : High-Refractive-index

Oy 2. cxugtom pAYE ARAS ZHY 74
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Fig. 5. Simulated reflectance spectrum of the
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