[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbuodoogobboobobbooooad

Morphology Control of Block Copolymers and Development of Side
Chain Liquid Crystalline Polymers for Nanofabrication

0o:00@O),

oooooo:0o0o0ooo,

0000:00106210,

00000:20170 90 20001,

ooooo:oooo,
000:0000,000,0000,00000,0000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1062101,

Conferred date:2017/9/20,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(& L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

EI& . "0 . B ) Eﬁﬁﬁi (@%ﬁf’) : T?ii‘j: Javs
Department of ﬁ&% ﬁﬁj\%ﬁl@ﬁ EIQ Academic Degree Requested Doctor of ( €L )
FHERA ' fRgEE () - o p
Student’ s Name JIiEk A Academic Advisor (main) e

AR () -

Academic Advisor (sub)

#E (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )
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%5 4 T“Development of POSS-containing Liquid Crystalline Diblock copolymer for Rectangular Patterning” [ 5k &
— DI A B8 LT2 POSS BRI v v 7 ILEGIRDOBSE) Tix, POSS AT v v 7 IEAKD T/ fik
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O2RIE Z{TH Z L CTHREED LIS ¥ —U BN EOLND 2 EERBEL TN D,
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In this thesis, the development of functional polymers for next generation nanofabrication
using block copolymer and liquid crystalline polymer self-assembly is described.

In chapter 2, tri-block copolymers with a short middle block of polyisoprene between
polystyrene and PMAPOSS blocks is successfully synthesized and characterized to form
cylindrical structures of the PMAPOSS domain. Furthermore, the dependence of morphology
on the chain length of polyisoprene is also discussed.

In chapter 3, POSS-containing diblock copolymers with poly (n-butyl methacrylate)
(PnBMA) were obtained via living anionic polymerization. It is revealed that this block
copolymer also formed PMAPOSS cylindrical structures by analyzing SAXS and TEM data.
The steric bulk of the long butyl side chains of PnBMA influences the curvature at the block
interface. Furthermore, parallel oriented PMAPOSS cylindrical structures on a neutral layer
are prepared. Line and space (L/S) structures after oxygen plasma etching (O2-RIE) are
obtained at 14 nm feature sizes.

In chapter 4, the synthesis of POSS-containing side chain liquid crystalline block copolymers
with alkenes as the degradable group in the alkyl chain moiety is performed. The resulting
block polymers formed hierarchically ordered structures with a smectic layer in the LC
domain and microphase-separated structures. Furthermore, the degradation reaction of the
alkene is shown via an ozone bubbling process in methanol.

In chapter 5, a novel side chain liquid crystalline polymer with a Schiff base (PSC1,10B) is
synthesized. It is shown that the Schiff base degrades when exposed to acid vapors.
Subsequently, another side chain liquid crystalline polymer with a Schiff base and an alkene
in the longer alkyl chain (PSC1,36B) is also synthesized. After weaker O2-RIE condition,
layered structures with sub-10 nm feature sizes are observed in AFM images. Additionally, a
crosslinked-PSC1,36B thick film is prepared on the substrate and also showed sub-10 nm
feature size patterns after the same O2-RIE condition.

Finally, chapter 6 summarizes the above results.
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