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ABSTRACT

In this study, we introduce the organic thin-film transistors (OTFTs) employing inkjet-printed single-wall carbon nanotubes
(SW-CNTs) and fluorinated acryl copolymer as a semiconductor and gate dielectric, respectively. The fluorinated acryl
copolymers have the altered surface properties (such as surface energy, surface roughness, and surface potential) by changing
the molar ratio of fluorinated monomer to the copolymer. Higher fluorine content led to the increase in the surface potential
and the decrease in the surface energy and surface roughness. In particular, the fluorine content in the polymer surface could
change the wettability and areal density of the inkjet-printed SW-CNTs. Therefore, the optimized fluorine content could provide
best electrical performance with the OTFTs employing the printed SW-CNTs.
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Fig. 1. (a) Device structure of an organic thin-film transistor test here and chemical structure of fluorinated acryl

polymer layer, (b) surface energy values and (c)
fluorinated monomer (HFMA) to MMA one.

FAIQ1 1H,1H,2H,2H-heptadecafluorodecyl methacrylate
(HFMA)2] 122 0, 0.01, 0.06, 0.12 o938 3=
FAY] E4TES 2EoIc). &3 42 1B At
aAje] Eajglsrs e SI st £3), o=
g F3H42] fufo] that 515H4 oAl @ GAQHY
‘S GHEs] fiste] FHSHAIE EIsto] B8
BAoA ol3d 223 1EA AZS FAIsHATE
weta], HlE HHo| BAgEol 2 SW-CNTs9]
vkl A 7)o ONT 2lo]ojzt HZEA 9l vidle
WAL E o 280l et S8 etet & let. of
A g =Rl M3 AT A A71ES °]

4@

surface morphologies dependent on the molar ratio of

&5to] ONT ¥H=A| 52 Qlafsto] BMIERAAEE
QWGP Tk

I8 1(by= SiO, A TFA| vl8E ol 3¥8A &
T 1EAR 794 HHo HEL BEAS BT ®
o], EHAAR Y] EAE E BT g AS et
W ok I8 S3(HSE AR)olA ERls) B &
459] EA4A &=EA vlE(Z 0, 0.01, 0.06, 0.1) DI
water HE7ZHS 7F7F 83.5°, 84.9°, 87.7°, 91.7°2A], 1L
BA O EATRA = SV ot #HY| &
o] 37Kk ERIskaitt ATkl Diidomethane®
A& 9A], HHO| B4 3=F F71ol| wet FE2to]

238



[UCIMMXISESX|, 20224 12€, 1A M23, pp. 235-245
Journal of Flexible & Printed Electronics, December 2022, Vol. 1, Issue 2, pp. 235-245

44.7°01M 68.0°2 F7IehS ERISIAH:. DI-water?}

Diidomethane?] F&Z1S 7|Hto 2 A (1) 59f &
=
=

AFFE TEA] EHUAE A4bsIict
d % d % % %
1+ cosf = 2(%) (%v) N 2(71:) M)
Tw Yio (1)

0, T 7 7= 247t DI-water®} Diidomethane2]
A&, FHHA|, FHAAA| Y] #AF H 4 A=
= eIt B4k mE EHUA= 18 2(b)
of & et Stk B4t SRREA] 92 o5 Y 35S
A 1EA= 37.39 mi/mPolH, A R3H]E0] 0.01
oA 0.1% F7Fgtol wEt HUA] g2 HZIH e
2 745t 24.74 mim* S YERQITE Aty B4t
AL 21.14 mi/m?, 24.33 mJ/m?, 31.19 mJ/m® 34.14
mlm’ 71 ERIst o, 34 RO 3% 3~4
m)/m’ FEE Z ZJo] glo] {AHS Ittt &
A-Fofl Al SW-CNTs Y=o H%, &HE &= ARESt
of BARS AIZ|EE, JIEA FHS] IHAUA|7L 2

0.01
—0.06
—041

Intensity (a.u.)

_i/""“

T T T
3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

Kinetic Energy(eV)

Fig. 2. Secondary electron emissions (SEEs) of fluori-
nated acryl polymers dependent on the molar
ratio of fluorinated monomer (HFMA) to MMA
one.
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Fig. 3. (a) Waveform of water-dispersed SW-CNTs ink. (b) CCD camera image for the jetting of SW-CNTs ink droplet.
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Fig. 4. (a) Optical microscopy (OM) images and (b) AFM images of the printed SW-CNTs on the substrate with
fluorinated acryl polymers dependent on the molar ratio of fluorinated monomer (HFMA) to MMA one.
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Table 1. Electrical parameters of the printed SW-CNTs on the substrate with fluorinated acryl polymers dependent
on the molar ratio of fluorinated monomer (HFMA) to MMA one
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SW-CNT: Single-wall Carbon nanotube
SEM: Scanning electron microscopy

OM: Optical microscopy

OTFT: Organic thin-film transistor

UPS: Ultraviolet photoemission spectroscopy
AFM: Atomic force microscopy

SEE: Secondary electron emission
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