4 B-13 )

Al =2 pix

Polymethyl methacrylate (PMMA)-Q} Po charbonateﬂ A1 A 7Z}b v &
=34, ddd, olAdd, s, £3kA, ]x—]]%_lT
LAl B 1p e Al 2 Eﬂ: &3t

(jwlee@inje.ac ac.kr' )

thel RFAZ O wEojxi= Z=AATE Zglznl Ax9} CEJ/O/Ar &8 712 A|2ES o] £3) 9]
polymethyl methacrylate (PMMA) 9} polycarbonateE 712217} }&It}, o] A Fo| A &= 13.56MHzS] RF I}
9] 7Ikel 4 73&53 Fet=u AR S ol gt A8 FEtEvl AR CFy 9 0, Are] 7hS
= 44, 24w, 38 EAR EEete] ARS st 1§ T e PMMASEH polycarbonate-% A ANE
13 2459k Nau FAWFRE 1) AEES 2205 RIE #(chuck) 992 25~ 150 Wi 3} th
2) SR FYE = F 72 32 10 scem (standard cubic centimeter per mmute)oi DAY T CFy
o} 0,, Ar9 —.4«] ig ]E(0~ 100 %) WA AT 3 T F P iy 2y 7](0ptlcal emission
spectroscopy) & ©|-&3to] AAIZto R Fefznl A7b F wkgr] o] Zefxute HL’)’ 545 FHH
| &4 &3l 0(777.57 nm),Ar(750.67 nm), F(391.16 nm)®] F 343} 37} % (intensity) & ﬂs}oﬂ o} o]

jud

O

A 5 5 scem CFy / 5 scem 0,9] &3 H] &= 14 3}al, RIE iq(chuck) ﬁ}%% H 5} A 7101 st A% Az
= ¥4 o} 247 (surface profiler) 2 5733 A3} PMMA A ZE 0] 25 WSl 73%130 nnvmmoﬂxi 150 W
ol 79 830nm/minS. 2 43| 7]—’&:% & 4= AT} polycarbonate2] 2 ZHE LgE F UG A7) 27 A
25 Wl 7% 80 nm/min®l A 150 WSl - 360 nm/min & Z7} o}oﬂn} CFEy 9 0y, Ar 23 Ao A 10

sccem CFy; @ 7F~E AFE39S w9 PMMA4 A7 5L 440 nm/miniTF. 224 3 scem CFy / 7 scem
0,°] £F 7t=E A}£6}Dﬂ PMMA®] A 7}Eo] 550nm/min® & Z7}8kolth PMMA®] 217} M En| = 10
scem CFy © 7F29 4% 1.98°1%12™ 3 scem CFy / 7 scem O, & 7}~ A4 PMMAQA 27y 2 el n]
2072 Z W gl S & 5 AT wekA ol A F o] Ao A PMMAS} polycarbonate] 7124 2]
ZYoll A CFy, OpAre ZH7f AR8-8k= Z1RTE 3 scem CFy / 7 scem Op ©f 7} H[&2] 287 2 AH8-3h=
Zol B} g8&%9l 74 gl & = AU

Keywords: polycarbonate, PMMA, vw]Al 7}, Eaf=nl A7 A4 27+

q B-14 )

Growth of Double- or Triple-Walled Carbon
Nanotube Arrays via Block Copolymer Lithography

KAIST
(wjlee@kaist.ac.krT)

We demonstrate a highly efficient and size selective growth of nitrogen doped CNTs combining a
plasma-enhanced CVD (PECVD) process with block copolymer lithography. Self-assembled block copolymer
templates provided hexagonal nanoporous PS templates and tilted evaporation of iron over the nanoporous
template and thermal treatment generated a hexagonal array of catalyst particles with a sub-nanometer scale
tunability of their size. Nitrogen-doped CNT array was grown from the nanopatterned catalysts by a PECVD
under an ammonia environment and a supergrowth CNT arrays was successfully grown by the investigation of
various growth conditions. Our scalable process complemented by sub-nanometer scale engineering of catalyst
particles attained a highly selective growth of double-walled and triple-walled nanotubes.
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