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Nomenclature

« Attenuation constant
1] Phase constant

C Capacitance

e Permittivity

g, Effective permittivity
f Frequency

G Conductance

1 Current

L Inductance

Ls; :  Length of ground plane
Lg : Length of signal line
Ly : Length of patch

A Wavelength

A Guided-wavelength
R Resistance

R, Guided-wavelength
~v ¢ Propagation constant
Sy, ¢ Insertion loss

v - Voltage

v, : Phase velocity

w - Angular velocity
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Ws © Width of ground plane

Wg :© Width of signal line

Wp © Width of patch
Weap @ Gap between signal line and ground plane

Zy @ Characteristic impedance
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A Study on RF Characteristics of Graphene-based
Flexible Transmission Line

Soo-Jeong Kim
Department of Radio Communication Engineering

Abstract

This thesis deals with RF characteristics of graphene-based
flexible transmission line on PET substrate and studied about
making-process of graphene-based flexible transmission line. To
make graphene-based flexible transmission line, we use
photolithography process and rGO(reduced Ghapene Oxide) paste.
PET Substrate’ s thickness was 200 um, permittivity was 3.7.
According to measured @ results, graphene-based flexible
transmission line showed higher attenuation constant « than
conventional one. And it’ s phase constant 5 showed similar to
conventional one. And graphene-based flexible transmission line’ s

impedance was 270 Q.

KEY WORDS: Graphene Transmission Line; Flexible Transmission
Line; PET Substrate

_Vi_

Collection @ kmou



A1 A7 WA 2 23

21A417]

—_
file)

o
il
Jjo

P

;o‘._
0

el

RF

3l

0]

=1

ﬂ_ﬂ

v uto] 2o

=

=]

#llot =

AUTHI-91.

T

o)
IR T

grob |3

o 877}

=
=

17)9] 8ol A tolrh FREAY Ao
H] =}

u
=

o
e

i

G

B

9]

Gl

gold ~7]®

St

23

417171

v uto] 220

7N

P!

™

B

P
T

oo @
AEaze] RE

<)

6{:}-

]
Zl

st PET w34 9l
d

S

<)

F71 <l

°

| Apolel A

O;SI_X

ar

gold 7]%te]

AHS )2
RF AEAEZE ALE

AR S 2L Al El1-4]

T

Fd eH1-41.

o} i o

ZHA A A =9}

e o

=

TAA Y Ee =

A=E

i

G

35

B

wjr

skt

=35

q2o2 A

A

A T

S

T

AANE AEMZo RF EA, FAHo=

Collection @ kmou



Si7] 2 £

# 9

e

W

JHE ARty vwE T 1@

—_—

~a|

j
m

bt ok,

b AEs

S

Collection @ kmou
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1% 2.1 Gold-based flexible transmission line
on PES substrate.
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1% 2.3 Attenuation constant of gold-based flexible transmission line
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1% 2.4 Phase constant of gold-based flexible transmission line on PES
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¥ 2.1 Characteristics of various substrate.

Use

Material Characteristics
Temperature

Opaque, moderate
900 C Steel CTE, moderate
chemical resistance

Orange color, high

275 C Polyimide (Kapton) CTE, good chemical
resistance
950 © Polyetherether ketone Amber color, good
(KEEP) chemical resistance
Clear, poor solvent
230 C Polyether sulfone (PES) ,
resistance
. Strong, brittle,
200 Polyetherimide (PEI)
hazy/colored
155 € Polycarbonate (PC) Clear, poor CTE

Clear, moderate CTE,
Polyethylene naphthalate

150 € good chemical
(PEN) ,
resistance
Clear, moderate CTE,
120 C Polyethylene phthalate (PET) good chemical
resistance, inexpensive
- ’]4 -
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19 3.1 Layout of graphene-based flexible transmission line
on PES substrate
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138 3.2 Optical image of developed substrate.
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19 3.3 Graphene-based flexible transmission line
on PES substrate.
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19 4.2 Attenuation constant of various transmission line
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0.45

—&— Graphene-based transmission line on PET
—o— Gold-based transmission line on PES
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19 4.3 Phase constant of graphene-based transmission line
on PES substrate.
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X 4.1 Impedance of graphene-based transmission line
on PES substrate.

Frequency (GHz) Impedance (2)
0.5 269.87-j1415.81
1 334.26-)920.65
1.5 299.78-1599.96
2 293.43-j436.39
2.5 249.91-j377.05
3 262.54-j307.18
3.5 262.72-1256.42
4 261.97-j239.48
4.5 263.55-j213.71
5 269.33-j188.79
- 26 -
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