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Top-Coat”> by 7 a— bRlZHWRWER A FEH T 0y 7 ESAROHEEICI T 2 EER AGHE) Tl %8
3ETHEMULIERmMICE FrX v Ea G357 my 7 HEGKREHWT BT =—V 7 X5 mERAERD
FDT 2R ALK OWRAHEM B ZRF Lic, 7 ry 7 LESGEROENGIEICEEL 525 LB ER
BT DORBERE L, TNENORMEREEMAGDELZ LT, by 7 a— MIERANWSZ L72<, 130CIZ
T1HROBT ==V > ZWERIC . RIS LREICALE L2 AR 170om (B8 8.50m) O F AT RAA >0
R LTz, SHICBET I Ay T 7UBIC L > TR RAF LT my 7 BRERICRE S Lz, %
BT E LI 22 M 57— OTE Rk & B A T BREEIC L D BIEIC TG M Lc, ThoDRERICEY . Hr
BorAFZeA 7y 7 LEGEBRMRT 0y 7IEEED V777 4 HOMEBHIRO 515 sub-10 nm O
fpfgtt, B =— ) U I X 2 MERMOER, =y F XA MT vy 7 FAL COBREIERED 3 S50
FERWT- T 2 2 R L, FRROFIEIC T, RIS LEBER Y ) ¥ — RAL O bER LT, £,
HA KRG = fnierny 7 WHE R A — 0 OREHEERFLICO R Lz, ZhE TERPRETH
o TR M & TRE R MO WL 2 R T D 21213, RY AF Lo 7wy 7 10 S BUKA 8 & BUKA 224
BHOMEEZ AT LH2MEA O TRFNCEY . Al ey 7 OFErA#EHEI L. Bo7 v v 7 BICHHIZR I 7 2 FE 4R
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In this thesis, my research focuses on perpendicular orientation of
Slicomammg block copolymers which show high resolution and high etch
selectivity.

In chapter 2, perpendicularly oriented POSS-containing block copolymer
domains were obtained with optimized bottom surface layer and .t(()ip-coat
materials by thermal annealing at 180 °C for 60 minutes. The results indicated
that interfacial energy control of both bottom and top surface of block
copolymer thin film should be necessary to achieve perpendicular orientation.
_In chapter 3, bulk characteristics of new designed block polymers were
investigated. Following block copolymers composed with polystyrene and
poly(methyl vinyl siloxane) were synthesized, side chains were introduced into
pqlﬁsﬂgxane block by ene-thiol reaction. SAXS profiles of the block copolymer
with different side chain structures revealed that block copolymers bearing
hydroxyl end froup showed sub-10 nm features after annealing in bulk.

n chapter 4, thin film patterning was demonstrated with the new block
copolymers bearing hydroxyl end group. To obtain perpendicularly oriented
block c0}7)olymer domains, process and etching condition were optimized. As the
result, 17 nm perpendicularly oriented lamellar structure corresponding to 8.5
nm line patterns were achieved after annealing at 130 °C for 1 minute.
Moreover, selective etching to remove polystyrene block was also successful.
The result indicated that the new bock copolymers satisfied the necessa
characteristics, which are high resolution, perpendicular orientation and etc
selectivity, for next generation block copolymer lithography. The new designed
block copolymers containing both hydrophobic and hydrophilic moieties in
polysiloxane block prevent seﬁregatlon of one block while maintainin
repulsion to polystyrene block. The novel block copolymers, therefore, achieve
both high resolution and perpendicular orientation. The novel block copolymers
are expected as next generation lithographic materials.
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