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Fig.1 Schematic procedure for fabricating nano size
holes
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I, Experiments
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I, Results and Discussion

g eBofAe A= dsiA 227t a2
oo gErHA =Y EejuEdEoladolEY
Arkgo] ZejaEd QoA BAEA Ha AdY F27}
F/do] "t o]e} o] uidd FAE SRATel A3
A oo anrt 4714 Eue].

Fig, 29] FESEM Attlofl4| 2| drjetoladeol=
7k - Aol 4 WRenlE 2719] 71F0] B4 2
AT 4 k. o 2719 71Ee B A=
b 2 A g 22 a7k A7t WaskA|t

VIRTNZYYR] 14(5), 2007

b LICTHEd O 37 |Kfjojet

Fig. 2 SEM images of PS template on SiO; substrate,
fabricated by using (a) 47.7k, (b) 59Kk, (c) 77k,
and (d) 200 k PS~b—PMMA diblock copolymer,
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Fig. 3 SEM images of SiO; substrate after RIE and O2
ashing, fabricated by using (a) 47.7 k, (b) 59
k, (c) 77k, and (d) 200k PS—b—PMMA
diblock copolymer.

Fig. 4 SEM images of Si substrate after HF (10%) 30
sec rinse, fabricated by using (a) 47.7k, (b)
59k, (c) 77k, and (d) 200k PS—b—PMMA
diblock copolymer,
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Fig. 5 Graph of the sizes of patterned holes function of
PMMA molecular weight,
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IV. Conclusion
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Method to control the Sizes of the Nanopatterns Using Block Copolymer
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Nano-scopic holes which are distributed densely and uniformly were fabricated on SiO
surface. Self-assembling resists were used to produce a layer of uniformly distributed parallel
poly methyl methacrylate (PMMA) cylinders in a polystyrene (PS) matrix. The PMMA
cylinders were degraded and removed by acetic acid rinsing. Subsequently, PS nanotemplates
were fabricated. The patterned holes of PS template were approximately 8~30 nm wide,
40 nm deep, and 60 nm apart. The porous PS template was used as a dry etching mask
to transfer the pattern of PS template into the silicon oxide thin film during reactive ion
etching (RIE) process. The sizes of the patterned holes on SiO, layer were 9~33 nm. After
pattern transfer by RIE, uniformly distributed holes of which size were in the range of 6~22
nm were fabricated on Si substrate. Sizes of the patterned holes were controllable by PMMA

molecular weight.
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