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Abstract

Transparent antennas and electromagnetic-wave shielding using existing optically transparent electrodes (TEs) such as indium tin
oxide, MLF, and metal mesh were investigated. We analyzed the optical and electrical characteristics of a liquid TE using saltwater
compared to those of conventional solid TEs. Saltwater with a salinity of 35 ppt (conductivity=5 s/m) has an average transparency of
>95% in the visible band. A planar saltwater layer with a 3 mm thickness has a shielding effectiveness performance of >22 dB.

Key words: Transparent Electrode, Salt Water, Optical Transparency, Sheet Resistance, Em Shielding

I.M B g A7t R E o] g I8y MLF= 1TOe] H]3)

AR AT AEEE AAdsk7E st 25

HE FH o E T BAl = e 1714, B4 3} (optical transparency: OT)7}F ITO® Bl8] Wi, 54

5O thake - 7] S8o A g o gt ol w3k [TOY Hl&] FFIHEOT)7F Rou, [ToiH] 714

F T4 4HatE(indium tin oxide: 1TO)S A7} 713 350 L A Qi ool HlE) 7HA 3 H71A &

47t 22 FEAFOE ARHT 9oy, §41A]7] Aol Al ek o e 4 (metal mesh film: MMF)<] 735,

AT JEF AFY 7o) B wo) AT oy ZIAASRE PFARl o] o, FeHA SHdA =
$HITOE WAl 18l o758 %= (multi layered trans- A H ez @& oTs gl

parent electrode: MLF), =<1 (graphene)5-2] 472l o AT 2FES SFF 7 53 0T 95 % @

Fo] AT AeHsrletsty v A7He U0 AFHUS,

&8 71et st Y eITH AR 3 71€t 84 (Graduate School of Nano IT Design Fusion, Seoul National University of Science and Technology)
1: 9FARA (https://orcid.org/0000-0003-1783-2519), 2: 3.4(https:/orcid.org/0000-0002-8030-8093)

- Manuscript received November 13, 2020 ; Revised November 29, 2020 ; Accepted December 9, 2020. (ID No. 20201113-097)

+ Corresponding Author: Chang Won Jung (e-mail: changwoj@snut.ac.kr)

200 (© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.



salinity 35 ppt)¢h Bl A Y& A F 714, HdA SO
Qdatel ZA e AA FEAFoR vEEL Y o

)

MR, ZR5el He) %
ABE s, o2 A% F
o 2871540l 9omP,
o %otH, 4714 54

st A B P54

ARHA QL wf el A JALE 7R B2 uE A
uhabat, gk oA oA SEH, 73S £
T OT=1-A-R& %d" F JoH, oJ OT(optical
transmittance)= 3}, A(absorption)= 557, R(reflection)<
s ol o714 8 12 @) E 2e B &
259 OT, A, RS YER™, ny, nee 242 3 71(ain)
SaEewe TAEE YEdth 3719 29 A= e
A5 o YA 7HAEA 6] wiAbzE A sk, o]
o 17 19 73S AN BHoks wf, Y &
vel 4% A (F7-oaEE) I LEF
7 WA FAR (aEow7)el F R A E4
atal, 7 W AA AN T 9 B O eh, A
=3 371148 7R FRAKR) T gk 742 ofef €]
=z T4 ()l gal e 5 Ark A7IA, ny, 2 nge
= YoM Awd g F719 FEEoH, derd o
B nyy = 1 2R3, ng= 7HARAY 9, AwEl B
T (salinity), &5(T), 4ol <Ja] 2A =),

2
R — nair B nsw
nair +nsw (1)
7S O 16MAY, 258 BHS 5343}

[¢)
o AuEE FTEY, ol LAge Wi S5 Hlol-d
3

—n
)
o
do
ol
v
ol
r,
fuj
o
rd
oft
[0
o ol
il
1o
oy
B
Hl
=
to,
rir 4a

WA 2FBE ol§ T ¥ A3t A

< f;w >
Incidence )
:> oT
) |
A
Nair Ry Rair

O 1. 398 23549 734 AKIncidence), B
AHR), F4(A), FIHOT)

Fig. 1. Reflectance(R), absorbance(A), and optical transmittance
(OT) of the incident light through a planar salt-
water.
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Fig. 2. Refractive index of salt-water as a function of
salinity and temperature at a radiation wavelength
of 632.8 nm.
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Table 1. Predicted OT of planar salt-water at the wave-
length of 632.8 nm with different salinities and

temperatures.
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Fig. 3. (a) Measurement results of OT with salt-water
salinity (S: 35, 200 ppt), (b) Example of OT measure-
ment of salt water using UV spectrophotometer.
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Fig. 4. Calculated and measured sheet resistance(R;) of
planar salt-water as a function of conductivity and

thickness.
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ckness of 3 mm and salinity of 200 ppt and con-
ductivity 20 S/m and simulated E-field distribution.
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