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Properties of Polymethyl methacrylate (PMMA) for Polymer Gate Dielectric
Thin Films Prepared by Spin Coating

Moon-kyong Na, Dong-pil Kang, Myeog-sang Ahn, In-hye Myoung, Young-taec Kang
Korea Electrotechnology Research Institute

Abstract

Poly(methyl methacrylate) (PMMA) is one of the promising representive of polymer gate dielectric for
its high resistivity and sutible dielectric constant. PMMA (Mw=96700) films were prepared on p-Si by
spin coating method. PMMA were coated compactively and flatly as observeed by AFM. MIS
(AVPMMA/p-Si) structure was made and capacitance-voltage (C-V) and current~voltage (I-V)
measurements were done with PMMA films for different thermal treatment temperature. PMMA films
were showed proper dielectric constant and breakdown voltage. Above the glass transition temperature
PMMA films degraded. C-V measured at various frequencies, dielectric constant increased a little. The
absence of hysteresis in the C-V characteristics, which eliminate the possibility of mobile charges in the
PMMA films. The observed thermal stability, smooth surfaces, dielectric constant, I-V behavior implies
PMMA formed by spin coating can be used as an efficient gate dielectric layer in OTFTs,

Key Words : PMMA, Spin coating, annealing, dielectric property

.M 2 }H2]. Pentacened o] &% FI7EWAX2E QAF
7b sl o]Folx gt kAT Polyimide®
7] BAZ2eE AHE3le] PolyimideW®] immobile
chargee] 9J3te] &FE Aol A Frtshs 21
o] A4S vehda ok #7] ddge] a5t
AFET U3, A= w@e] olFojxa glor
Aty oz {7 BEHEL 4 Aot a1 EW
A2E 9 5L FEA7171 A e =
3 o] W o] Aot o AYeAE
A2 Aol dE sln JdE okaEA ayzE
PMMA (Polymethyl methacrylate)& A}-&3te] A
2olA k3t FAH oz wets PMslo ) A

FEAZ AARD G718 AEY B oy}
1] w=Ae) o] yetd & 9Fo] deAuA
F1EE 018 24 AT Wol o)FeiAA H
Aot A& o) 7)€ B8 2AE AHEEe
ERA2H vlste], {718 LAE o8 ER
AzEe AR FAol dsn vlgel Ay
40 AAA @3 FIAG g & de A
2 Bz 71} AFol Fbeste mlEe) AR} A
e "FAHJA 8947 B Aoz Yy Ut

] WEAE B4 A oFEI) o me

)

458 08z G 279 29 b goy y
ol BX syl 33 3
& RAAd 242 AMHAY e 34 exg Lo BN S Wk ddsd £
§71 W EAA A SAS AL S AT
ez B A% w8l A8E Aoz Ade

_29_



% 7 A9 vaAve #1 3Pe Foluu

PMMA<Y Sigma-Aldrich®] ¥x}3 9670003
freldeo} =71 108CR] atatic PMMAE A}-8-3}
s Gt Luj=  anisole (methoxy  benzene,
Sigma-alidrich)& ¥ X9 AA #IA ¢lel AH&3)
Aok 719 B7F 299 HEE 71E <100> (M
A 812%m) & (A AN E AASA 21

AL B3t {7127 BEES AASA AL
sk w9 Az 3RS 210 ZYHE FH3A
. 8o ¥E9 W SEE WHAA Wi

FAE ZAsIh 9ot FAlE  spectroscopic
ellipsometry (SE, JA. Woollm Co., Model
WVASE32) & AH&8te &3sigich et 599
AA7NE  £4L& AFM
Microscopy; Digital Instruments, Nanoscope Ila,
Multi-mode AFM) & AMgstdch The] dAg
<ro wE W 54 W3E 477 A8 Static
Contact Angle Geniometer® Al-&3le] E3}
di-iodomethane® AF&3te] HEZRE FAstH
Fowkes 2[3]& ©]&3l9 FHAVAE FHut
o aebel A7|d 54& #riekyl st MIS
(Metal/Insulator/Semiconductor) 7*Z& ¢H&7] 3
8l  thermal evaporation AH|E o] &3
50x10°cm’ =719 aluminum dot& FEAZATH
MIS F&& 9E 3 HP4284 multi-frequency
LCR meterE AHE-3te] -50V70V] GGl A

(Atomic Force

Table 1. Solution concentrations of PMMA/anisole

solution
PMMA/anisole wt%
0.06g/cc 5.65
0.08g/cc 7.45
0.10g/cc 9.08
0.12g/cc 10.72

semiconductor parameter analyzerZ ©]&3}d
frequencyS 1KHz IMHz < 9olA W3 7]0
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Fig. 1 Thickness variation of PMMA films at
different spin speeds and solution concentrations
(2)5.65Wt% (b)7.45wWt% (c)9.08Wi% (d)10.72wt%

Fig. 2 Surface energy and surface roughness(5umx5
um) of PMMA films
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Fig. 3 Capacitance-Voltage (C-V) characteristics of
the AI/PMMA/p-type Si  structure of 1MHz
(a)as—coated and annealed at (b)70C (c)100CT
(d)150C and (e)200C
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Fig. 4 Dielectric constant of PMMA films at various
frequency of as—-coated sample
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Fig. 5 current-Voltage (I-V) characteristics of the
A/PMMA/p-type Si  structure (a)as-coated and
annealed at (b)70C (c)100TC (d)1507C and (e)200C
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