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ABSTRACT 
 
A transparent sputtering-deposited carbon thin film was grown on transparent 

conducting metaphase alumina on a PET substrate and was covered with SiO2 to form 
a device, which was investigated for electrical capacitance on a nanoscale field. The 
status of transparent metastable Al patterns is vital for nanocarbon deposition. The 
intersection of two straight Al line can be used to determine the locations of electrical 
signals for measurements in applications such as capacitive touch panels. Film 
thickness, spacing, voltage, resistance, current, and light transmittance were measured. 
In this paper, PET was used as the substrate and alumina metal was sputtered as the 
transparent conducting electrode.  
 
1. INTRODUCTION 

There are several method to use touch panel and are described as follows [Pepper, 
1981; Blouin, 1999]. Surface capacitance is set in four corners of the sensor electrode, 
the application of voltage to form a uniform electric field, the use of finger touch caused 
by grounding and calculate the touch position, the surface capacitance can only make 
a single touch action. 

Projected capacitive touch technology to capture the electrode through the 
capacitance changes between the touch position detection, and the original fixed in 
each ITO electrode between the electric field will be part of the power line connected to 
the finger skin and change. The capacitance of the X and Y axes on the control panel. 
As the distribution of the electric field cast, so we called the finger and the electrode 
between the induction capacitor for projection capacitor as shown in Fig. 1. 

 
 
 

                                                 
1) Professor 
2-5) Undergraduate Student 



 

F

Res
from the
conduct

Cap
and the 
generate

 

Fig. 2 U

Tho
experim
bonding

ig. 1 Proje

sistive touc
e upper a
ion, resulti
pacitive tou
 human b
ed to detec

Use of the 

F

ose techni
ental, car
, sp2 and 

Electric

cted capac

ch panel is
nd lower. 
ng in resis
uch panel 

body betwe
ct the coor

arrangeme

Fig. 3 Depo

ques mos
bon is ch
sp3. Carbo

al field 

PET 

citive touch

s mainly c
The use 

stance cha
is the use

een the el
rdinates as

ent of the t

osition stru

st used m
oice for c
on can be 

ITO 

 

h technolo
 

composed 
of pressu
nges and t

e of the arr
ectrostatic

s shown in 

transparen
 
 
 
 

ucture of C
 

materials o
capacitanc
graphene 

Drive ele

SiO2

gy to captu

of two gro
re to the 
to get the c
rangement
c combinat
Fig. 2 and

nt electrode

Capacitive t

of ITO an
ce inducer

in ultra-th

Touch

ectrode 

Drive

2 

 

ure from th

oups of ITO
upper and
contact po
 of the tra
tion of cap
 Fig. 3. 

 

e for capac

 

touch pane

d related 
. Carbon 
in film and

Receive elec

e pulse 

he electrod

O conduct
d lower el
int position
nsparent e
pacitance 

citive touch

el 

materials
can be tw

d to be tran

ctrode 

 

de. 

tive layer 
ectrodes 
n.  
electrode 
changes 

h panel. 

. In this 
wo main 
nsparent. 



 

With inc
nucleatio
also tran

 
2. Exp

Spu
principle
due to k
a DC sp
SiO2 . 

 
3. Res
     Th
sp3 bon
Consequ
graphite
the nano
film and 
include c

 

Fig.

Fig.
increase
with tim
increase
%. At th
means t

The
causes 
thicknes
transmit
transmit

creasing th
on of matr
nsparent in

perimental
uttering is 
e is to have
kinetic ener
puttering is

sults and d
he resulted
nding. The
uently, if in

e. Our findi
oscale for 
 acts as w
capacitanc

. 4. Deposi

. 5 shows 
es with dec
e, so the a
e of thickne
he time of
that the thic
e light tran

more ads
ss. Short 
ttance tha
ttance 0f b

e thicknes
rix. In this p
n nanoscal

  
a thin film

e the kineti
rgy conver
 used for d

discussion
d samples 
e time for
n doubt, pl
ngs indica
several h

weak electri
ce.  

ition time f

the trans
creasing th
absorption
ess. At the
f 75 secs, 
ckness det

nsmittance 
sorption th

depositio
n those o

blue light d

ss, graphen
paper, the 
e. 

m depositio
ic energy o
rsion, leavi
deposition 

n 
are shown
r the dep
lease refer
te that met
ours. Grap
ic dipole. T

for 45 secs

mittance o
he thicknes
n increases
e time of 6

the trans
termine the
also incre

han red lig
n time, f
of longer 
ecreases ~

ne will cha
transform

on method
of the parti
ing the sur
of Al and 

n as Fig. 4
osition of 
r to similar
tal can exi
phite is sp
The electric

s and divide

 
of samples
ss of the d
s. The tran
60 secs, th
smittance d
e transmitt
eases with
ght. The 
for examp
deposition

~ 10.7%. A

ange to sp2
ation is re

d using sp
cles hit the
rface atom
a RF sputt

4. The carb
graphite-c

r studies. T
st in a tran

puttered on
c characte

ed with a s

s for differ
eposited ti
nsmittance
he transmit
decreases 
tance dram
h the wave
discrepanc
ple, at 4
n time. At
At the time

2 and sp3,
vealed on 

uttering pr
e surface o
s escape. 
tering for d

bon exhibit
carbon sp
The carbon
nsparent m
n top of a 
ristics of th

spacing 4 m

rent time. 
me. The th

e decrease
ttance dec
more dow

matically.  
elength. Es
cy became
5 secs, c
t the time
e of 75 sec

, dependin
Al matrix, 

rinciple. S
of the targe
In this exp

deposition 

ted partial 
putter was
n did not b

metastable 
metastabl

his type of 

 

mm of pet 

The trans
hickness in

e largely w
creases ab
wn to >8.9

specially b
e larger a
causes th

e of 60 s
cs, the disc

 

ng on the 
which is 

puttering 
et atoms, 
periment, 
of C and 

sp2 and 
s crucial. 
belong to 
phase at 
e Al thin 
graphite 

film. 

smittance 
ncreases 

with small 
bout >5.8 
9%. This 

blue light 
at heavy 
he even 
ecs, the 
crepancy 



 

increase
nano thi

 

 
 
4. CON
 
This stu
transpar
transpar
that last
thicker t
 
 
 
 
REFERE
 
Pepper W
Blouin F

es to ~23.
n film is lo

Fig. 

NCLUSION

dy has suc
rency of t
rent scale,
ted for a p
he thickne

ENCES 

W. (1981),
F., (1999), 

1%. It dem
w adsorpti

5 Transmit

NS 

ccessfully 
the sampl
 the depos

period. The
ess of the s

, Touch pa
United Sta

monstrates
on and mo

ttance of s

produced 
es is rela
sition of ca

e film thick
sputtering p

anel system
ates Patent

s that blue
ore even w

samples fo

PET/Al/C/
ated to th
arbon on A

kness will c
process, th

m and meth
t 5,977,867

 light abso
with the wav

r different 

/Al/SiO2 fle
e thicknes

Al caused 
change du
he transmit

hod, United
7. 

orbs at wid
velength o

 

deposited 

exible capa
ss of the 
a metasta
e to the sp
ttance dec

d States P

der thickne
of light.   

time. 

acitive sam
depositio

ble phase 
puttering ti

creases. 

Patent 4,29

 

ess. The 

mple. The 
n. On a 
reaction 

ime. The 

3,734. 


