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ABSTRACT

We have developed a nonlithographic patterning technique using polystyrene nanoparticles to form nanonet

channel structures which is promising for high-performance TFT applications. Nanoparticles assisted patterning

(NAP) is a technique to form uniform nano-patterns by applying lift-off and dry etch process. Oxygen plasma

treatment was used to control the diameters of nanonet hole size to realize a branch width down to 100 nm. NAP

technology can be very promising to fabricate nanonet structure with advantages of lower manufacturing cost and

large-area patterning capability.
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Table 1. Condition of O, plasma treatment.
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Fig. 1. A schematic of fabrication steps to form nanonet
structure using NAP technique with polystyrene
nanoparticles.
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Fig. 2. Contact angle measurements of (a) No plasma and
(b) O, plasma with time = 30 sec.
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Fig. 3. SEM image of polystyrene bead as-spin coated on
LTPS/glass substrate.

33 Lt O8%Y 7TEX IE M

Abd 745 0] 83 RIE 34S BallA] Power(150 W)=
TAAFIAL ZEtzut oA AIZEE 59 AR Ate]|2E
zAsgrt 27 450 nme] Za A A7} 15 2 Zat
Zul oA A] 350 mE 2 7o] FoJEU YR 714
0] 100 m= Hoixl AL &l & 4= Q3T (Fig 4). Fig. 5
= E=ut A2 ARte| wE ZAEE 279 w3t
S UEtlL Slok Zetzutol] 9t o Alzto] Zold
55 ZY2EA YR A2 o EojEal 1 37
gt FF e 25 29 " 27|17 24 =H7)
2ol ol& Edl Yol 271 U IEY X AR
7bs8HA gtk

- 100 nm - 100 nm

(@) (b)

Fig. 4. SEM images of polystyrene(PS) beads on
LTPS/glass with oxygen plasma treatment. (a)
as-coated and (b) 15 sec exposure
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Fig. 5. PS diameter vs. O, plasma exposure time.
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Fig. 6. SEM image of nanonet structure with hole size
of 350 nm and branch width of 100 nm
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Fig. 7. SEM image of (a) masking pattern and (b)
nanonet structure channel fabricated using
NAP and photolithography technology.
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