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Electrical Characteristic of PMMA Thin Film by Plasma Polymerization Method
with Process Pressure and RF Substrate Bias Power
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ABSTRACT

In this paper, We have fabricated PMMA thin films by plasma polymerization method for organic thin film transistor’s insulator
layer. In the electrical characteristic results with deposition preesures and substrate RF bias power in thin film deposition process,
we have got dielectric constant of 3.4, high deposition rate of 8.6 [nm/min] and high insulation charcteristics in condition of
RF100 [W], Ar20 [sccm], 5 [mtorr], RF bias 20 [W]. Therefore, the fabricated thin films are possible as insulation layer of OTFT
and organic memory.
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Table 1. Experimental conditions

RF Power 100, 200, 300 [W]
Preesure 5, 10, 20 [mtorr]
Depo. time 5, 10, 20, 30 [min]

Substrate position 100, 150 [mm]

Carrier gas Ar 20[sccm]

Monomer MMA

Bubbler gas Ar 20[sccm]

Bias X, RF10/RF20[W]

Substrate temp. RT, 100, 200[ T]

699



S AAEA S = A A6 AbE

| ITO/Si Wet Cleaning |

|

| ITO dry Cleaning |

| Dry |
!

| Plasma Treatment |

Y ————Monomer Injection
| Plasma Polymerization |

| Plasma Treatment |

|

| Metal Deposition |

|

a3 3 = sME
Fig. 3 Flow—chart of thin film fabrication

(Ar 20[sccm] ﬂow), 10[mtorr]e] Aoz 7|39
Bias S17hriol wet Eopzat e FEAES
240 UrE}LH"”:} O ARE B 9, Bias 17}
w2 S7Fsl, BiasE <17}
A ke Hel
27}
A7V
7.05[nm/min] & 2ele] A FtENE
t}hoolE g A2 Skt o8 FAE JAT
E57b wE Axte] EFE 7|92 self bias¥ A
| doju=tl, 7|1#Ze RF biasE
self bias@’del o3t AsFHdTS
3 Zetznl ez Bhee] Z3E
2 A7E o7 &, kA v
M 713l BiasE <7bskeE

flo %
R

“o ox

°,

ox
oy > by
10

N

Bias&
o
=

ofN o J\m

Y
rlr nqg
N
o
S
5]
)
rir
o
~
>,

B
>

L 3
8
2.
o
M
os)
)
»
i
N
N
o
o
o

2~
W4

© 30 [ .—E

[

Sl7kgtel upe
o wolFow OJ
88 %

Eé*éé %’%H

A

700

o] 7% Adlcharginge] FAHC R <& RFE <7}
3L, U Z bias $I7FA] EFEEE] oA 9] A&
13ty 2 AT e 20[WIZ A sAI A
1
— biz-20
14 —8— MO Has
120
g 10
=
© o
G
2w
0
i)
4 [ 8 10 1z 14 L] 13 0 el
Depesitiontime {rirj
JO% 4. 7|EHtolof AQlITtol| 2 Faturat E
Fig. 4 Thickness of plasma polymerization thin film

o 12

according to substrate bias

“r

“
T

thickness (nm)
3

Presue | miom)
g 5 ExketEo| mE FEue S
ig. 5 Thickness of plasma polymerization thin film
according to deposition pressure



714 54

R

A

ook 3g o)

=
=

PMMA

=
i

wolol2s Ql7hfiol

TA9E % e

of

i

W RFI0[W], Ar20 [scem], MMA(Ar — Ho|A|RE &5

20[sccm] flow), S[minl& 715
20 [mtorr] 2 WH3A] 7]

b

o|J

BT M
TR
i Fo b
B Mﬁm N
L
oK o g
e
¢ X
a2 > L
o) B
oy o
o0 wwm
S
NG
A
z ar
-

X 3
Eeaic
o
=% 9
M G o
0| % K
_mm g Lm

i
N R Ho
qmﬁ RS
No oF o
T o
™ Njo
= 2
5T
= £ uﬂ
ojn
£8=
o g
o 8 m]m
% of E
W E
) ﬂr —
e
No M 5

= g
2w Ne
o mr
o AF
Mo o
W
A= o

Slmtorr]= 7]=ske] 23} Az

=N
9=

110

—8— Mobis

—4— Hzs 10 V)

—d— Hzs 0[]

3-2 FFzAdd wg FHvFIeg A7H

a1

)
wir

foalond o

[l 1aln
=
Gl
Wl &

N oy
e
e
iy iy
> B
of X

oF A

Njo

_L ...wrue
o
=0

oy

ol W o
T M o
il W N
T o o
RV o”u m_.

o) Ak
Mwm o
® oo
oF K| %o

T o
e R
- .
- g Meegmdm
I S ﬂlv_,lAvaM
RS T W o= L
1a 3l & = X
mem %JMH
_._.__._...H ﬂl — g
g W o
-1..m.ﬂ@% T OB A
= -85 nT%olorzE
SRS oW%odﬂ
A8 R
{z %5 S ® NEoNd 1
#5°5 L o
1558 sk
= 0> — o W B
352 20 =
E 3 = W T
B I
7.% Mﬂaom
- G
1= ul @ NS
1 1 1 =
1, L™ =) 17 @waﬁﬁmw&
=2 =2 [=] . ~ ~
g 4 _mv io,mﬂq
a afexean o T
——— a
sk [
= = P = =
- ” ” (%) Le}

JUBISUOSD aljaa|alg

Presare [mian]

e mw, wtelolz ko] o3

O
pal

ok

q

off we

E|
Fig. 6 Dielectric constant with deposition pressure

il
ol
Kl
Klo

L

L

i

749 1IMV/cm] Al ol
10, 20[W] <17}&tol] u}

A o

, vholoj =& 917}
A 2x10[AlelY, 7] Fbias

gt 3x10"°, 15x10 [A]=

bl

=
=

o] 3]

o

jze)

il

EERE

FAd&54S Bz, RF100

e

=
[W], Ar20sccm, MMA(Ar 20[sccm] flow )ollA &3¢

=
5

z+

Ko

N
Nlo

701



S AR A AT ASE

3 dololx A7l WSS FAW, YR e
wpoloj i o] 4] FAh e Aoz 4zl
B AT E NWIZ DFEE Re5E £ 4

o Az,

i\
¢

ot
2

0¥[ATuT} HAAF 4] 2
2 25 gk % FepzehEgel o@

MMAEAe] F3Adx21L RF 100[W], Ar20[sccm]
oA 349 FH&, 86

ikd]

) !

MO

[1] H. Y. Choi, S. H. Kim, ]. Jang, “Self-Organized

Organic Thin-Film Transistors on Plastic”,
Advanced materials, Vol. 16, No. 8, pp.
732-736, 2004.

[2] C Zhang, ]. Wyatt, D.H, “Carbon dioxide
sorption in conventional and plasma poly-
merized methyl methacrylate thin films”,

702

Polymer, Vol. 45, pp. 7665 - 7671, 2004.

[3] Y. Vickie Pan, Ernesto Z. Barrios, Denice D.
Denton, “In situ FTIR investigation of MMA
plasmas, plama-polymerized films, and rea-
ction mechanism”, Polym. Sci., Part A: Polym.
Chem., Vol. 36, pp. 587 - 602, 1998.

[4] S. Morita, ]J. Tamano, S. Hattori, M. Ieda,
“Plasma polymerized methyl-methacrylate as
an electron-beam resist”, J. Appl. Phys., Vol
51, pp. 3938-3941, 1980.

[5] Y. Jang, D.HKim, “influence of the dielectric
constant of a polyvinyl phenol insulator on
the field-effect mobility of a penetrance-based
thin-film transistor”, Appl. Phys. Lett., Vol. 87,
pp- 784-790, 2005.

[6] o1&, “CVDE Al#d SiO24tstete] F55
47, d=32Hs4A1e3], Vol 5, No. 1, pp.
81-87, 2010.

PNV

0|2 F(Boong-Joo Lee)
1996 qlslEe Arjgsta) &
1998 <lateishal skl A7]%

a3} YA
QUsfelskar ojstel 071kt Sd(EEpA

20031

20041d ~ 20074 LGAAF HA - ~Fglo]d 4

20074 A eHEtaL Axlete wg

# Al - TN ERA2E, vme]), e
|, W34-2HOLED, LED), %, t]2=F#o]



