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Electric properties of Polymethyl methacrylate(PMMA) Films to thermal treatment Prepared
by Spin Coating

Moon-kyong Na, Dong-pil Kang, Myeog-sang Ahn, In-hye Myung, 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 observes 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
repeated annealing cycles at 100T. I-V measured at
various delay times (0™20sec) showed little change
and the absence of hysteresis in the I-V
characteristics with delay times, which eliminate the
possibility of deep traps 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.
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PMMA<Y Sigma-Aldrich®] ¥A1%F 9670091 atatic
PMMAE AME-8¥3x £ule  anisole (methoxy
benzene, Sigma-alidrich)& AMH:-3}%ich o|g& Wz o)
A %A flol AHEd 718 Byt =39 dgE
718 <100> (H1A 8} : 8§7120cm) & AY Astgg A A
37 @3 AL 3t f71EY BEELS AANS
ARk ghet Az FAHL 29 2YE FYs9
fde Fx9) A £58 wslAA ety SAE =
AslHcr. ¥kl 7= spectroscopic  ellipsometry
(SE, J.A. Woollm Co., Model WVASE32) & A}4-3}e
ZA8ck uet gWe AANE EALES  AFM
(Atomic Force Microscopy; Digital Instruments,
Nanoscope lla, Multi-mode AFM) & AM&3}%c} dhot
9 AAY  EBEAHes  Hiebl sl MIS
(Metal/Insulator/Semiconductor) T&F WE7] $5q
thermal evaporation & °|-&38e 50x107%cm® 7|
9 aluminum dot& FAAIZT. MIS FZ& 9E ¥
HP4284 multi-frequency LCR meterS A}43td
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Fig. 1 Thickness variation of PMMA films at different
spin speeds and solution concentrations (a)5.65wt% (b)
7.45wt% (c)9.08wt% (d)10.72wt%
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Fig. 2 Surface energy and surface roughness(5ax5g) o
f PMMA films
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Fig. 3 Dielectric constants of PMMA films at 1MHz
with annealing temperature
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Fig. 4 current-Voltage (I-V) characteristics of the Al/
PMMA/p-type Si structure (a)as—coated and annealed
at (b)707 (¢)100T (d)150T and (e)200T
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Fig 5. Varation of current density with voltage
(A)as-coated (B) 1st cycle {C) 2nd cycle (D 3rd cycle
of annealing at 1000 and dealy time (a)0sec (b)isec
(c)asec (d)10sec (e)20sec

tt. #EAo] =7 108(¢] PMMA =Hg 100TelA
X E FoEzH TLEA ATl AAAY FHY

F sle QoivAg ¥4 Hel 11 FARE AEE Alold
stress7t U] 748 Wgdoz fFxsio] dhge] g
AFRE AUk PMMA & 48 wEXEZ 2 et &
FASo] A¥HT A4 Feolrlo] nEEYgolt, §
€7} & phenol7l9} 22 & AE71§ 71 ARARG
g9 £3Yd Aeke] Hol AlgES oz
stress7} A% Wgo g 48% AAYE dA HAUth
SHATE 1500, 200TeiA @Heie § dets) AL o F
2 78 AF g Hojn uigo] FAZo N HF
£ A £H¥E ¥ 4 UG PMMA Htute A9 4
Aol X oliellal M ¢ BF e FAe] ofF
A& =log PMMA dhebe] A Ho A9 2E& 10
0t o3ty & ¢ # itk

Fig. 50 100to}A @x=j#A & wEse] +4AF
g Z2#% 2d2g JER Deep trapel EAsHA
sjd Hqhwistel 98 carrier®) trapping-detrapping
9 £xxlolg sle] hysteresis7t LAAEA €oH4]
Delay timeZ 0&dA 20271x] F7MA71 E2FH = B3
sty gAEE A @& A% 42y A%
hysteresis7t £A314] koo, gz HFE VESA
% delay timeol & &M hysteresis7t &8}
R 2N deep trap®]l EAEA g HYE 4 5
Atk 283z 3We A FHAFS vrEEdx g ¥4
AFE FAET YS2EN FEHe] 2% of3tolA b
2 938 FA)ME PMMA e E4jo] AstsA]
252 ¢+ Uk

3.8 E

A =¥ FAHL o849 {7 AHERRAHY
gate dielectric 28 AME 4 S 1E PMMAHEHS
AREY) dielectric B4de] 93 ¢ viAA 1
Aol PMMAE A20x 32359 f344E e
ek #71 o ERA2EE AR}EY nEx
dielectic #==E ¥4 F JtgFHel uwzA doh
PMMA Hdlubel f-alde] £x 8 HE 8o thE EAS
Bejza ¢k fEde] &% ol nER wiehy
o] A}EEo] QAYRE Pgo wat AlEEY IAFY
HEgo] FutEth PMMAE A% IRAZ Al&ESe
Ae¢Fol F=4 AeFol H} 1000 FA 2l vtzte] A
2 288 o]Eo] Al 1o stressE Fole W¥oy
dolit ghe] 4ol Frlehyd 1 ol &xdME &
Agert Aasn, FARFI 3A Ild §3%
wtetel B4 Ay veElhdch PMMAE AHE3E dhahe)
A AY x5 100teln EAg FHE WBIdx
FARFI) AA F7F8HA ¥ dealy time& F7HAZ
248 ¥3ldM deep trape] EA48HA] @& oy
E Aol gttt Agzhdc)

EH2e8

(1] C. K Chiang, C. R. Fincher, Jr, Y. W. Park, A J.
Heeger, H. Shirakawa, E. J. Louis, S. C. Gau, and A.
G. MacDiarmid, Phys. Rev. Lett., Vol. 39, p1098, 1977

[2} J. M. Shaw, P. F. Seidler, IBM ] RES. &
DEV,, vol. 45, p3, 2001

[3] J. Puigdollers., C. Voz, 1. Martin, M. Vetter, A. Orpella,
R. Alcubilla, Synthetic metals, Vol. 146, p. 355, 2004

[4)S. Angappane, N. Rajeev Kini, T.S. Natrajan, G.
Rangarajan, B. Wessling, Thin Solid Films, Vol. 417,
p202, 2002

- 1926 -~



