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A Lix, IR L AR AV U EAEHBIOER o v 7 BEESEKOEGKE B OMMLICET 5
BFgE) LEEL. NEMNLKRD,

FB-E T, Ty HESEKRERO S HREBICH T 72 BB OB 288l Lz, FFic, 7 ey s 3E
A EREBEMEHC RO b EEOZENE, X 7 v BB E OMM L, M=y T IME,. & v o oA E
LT, DI A ATV (POSS) 2 H T HRY ~—ICBT52BROMELHHA L, /=
L RKBRCORERLE LT, BOFO—RIEEN T a v 7 EASKREEM NI DSBS O S AN &
RHTAHETEETHY . @O FMEOB RS FRIANARARTHD Z L2 L,

BOEmTIE, ey s HEAKRERICEIT S I 7 oo BEEE ORI R K E FTREICT Dy TRk et 21T -
=, BIRMICIIAR Y =F LA 8 (PEO)EPOSSEH A X 7 U Lfge A7 LR Y ~— (PMAPOSS)” 1z v
7 S HEAIE (PEO-b-PMAPOSS) & ARk L., MENIICER SN D 2 7 oS E 2T Lz, Sohi-
PEO-b-PMAPOSS{#IZ90°C C1 M T =— VU 7 &4TH & Ny MEEXRE LN, 7 v e kR A Z2HWVWTEHE
W7 =— V) o T 22T H L T4 UHEENEREND Z RN bhoT-, o Ry FBIORT 1 i
WEBE TR 7 =— ) U 7Rk, AR ORI E LA TEX S L AR L, &6, 7o
TRV AR T LAYy a— ¥ — N CTHEEEZEMT 27217 T, Ny MEEDREMEICERIND Z &N
binoT-, ZOBE, WMEHHTA R - 2B 5 ) a v EBiREHWD & MHOBERE OE S| K OB R
PEDIEEST- Ky MEERIOR THRENSHEICERINDZ EHLNC L, UEDORENS, Wik 7 A
Y INEORDHEERE 7 AL FOEBMEEZBER LIS FREHC X0 duE R S 7 a5 RS E O T R
WHEWCR D Z LR E N,

=TI, POSSEAY 7 u vy VHEASEMEIHBEO —B L LT, PMAPOSSEflS{iIc 7 = vt 23
LR ~vw—bnV7ny s EASK (PMAHFC-b-PMAPOSS) % % et L. #—AR > F / F 2 —7 (CNT)E L
gEfhE S ) T L — MBS 21T > 72, PMAHFC-b-PMAPOSSIZ U B o 77 = v EHEICL Y AR
L. PMAHFCOEHERMNIBWWBLL FTHHHA. 7 A TBLUPMAHFCY U U ¥ —#EENRSE 55 Z L3 b
Mmolz, F72. PMAHFC-b-PMAPOSSH#fEiZ %t L T, i fb/RFE (CS)IEEE T =— VU > 7 % 107017T 5 & Wik
T A UEENELN, SOICMEBET T A EZIT) ELREICI VOB E LR LT ET A R
DEALEET VA ZERCE 2 Z b=, Zhadkiitams T 71— L THWTCNTO AR ELT
WDy ERANMBEEOCNTA S LD Z E xR LT,

FIUETIE, POSSOFFMEL MY 7 v 7 ES RO ERME 2 G U7 ae S EM Bt OB 2 B &
L. PSE L UPMMALPMAPOSSOfA A LEMNGRD MY 7y 7 EAIK (PS-b-PMAPOSS-b-PMMA) %
Ve 7= BEICEIVEK L, B A2 FEEHIE L 72PS-b-PMAPOSS-b-PMMAIX., 73V 7 NERIZ
kDT a7 LEBEASRDITE SR VWVPMAPOSSIE 255 nmis E O AHBRIE NSO 72 5 =F 5 A T &%
R TEXDHZENbholz, SOICHEZHIM LA, SN2 TRElENZ S O L [EEEDS5 nmil o
PMAPOSST A v #§iE%a ., 72 FUICSIRIET =— V) v i L wfEilcx 7=, LB, BRIr»oET vy F o
Tttt Z R TPOSSORME MU 7 v v 7 HEASKROEEFEEZHAGED LT, tkov 7 m v 7 HE
BB B 72 05 nmER EE O A 72 PMAPOSSJE 2 NI IR CT&E 5 Z L 2 6 nIC LT,

BT, BRSO EE~D BB 2 R A2, PMAPOSSE A £RAR Y ~— D&k
B ZBRE LIz, TOARRKEIRLINELLL-Y 7 =2=LrxF Ly (DPE)FERT =4 & DG Z K&
el LT, ATOABEENOHERIND, )ALV INVEEL3-UAX Y T8 (DOLEE AT HDPET =4~
EROBICE D E Fuedi b (OH)EDE A L DOLE D FHE A ii)OHEE ) S PAZE~OEREILEH ., ik 7
A NOEN, W)DOLEN DRV INVE~OER L 70D, 2D —#HOMISIXEEIZHET L, —HO KR
ZH KT Z & TPMAPOSSE A3ARBIRMHER R Y ~—DRBEAMICHKI Lz, 2O HFEEZHWDS &I
T X VILIZPOSS, C=CREERRMm L=y N &, HAREBEREZAETDHAX 7V L— NENG 72 5 IEXT
MEMR)—%2GRTEH 2 RHE L, £, X7 ue I K BnBNEEZ AW IEGHETARY
Y—OERIEIZLY, RV RAF L PS)YEZ AV bE2AT HABE LUABEMAY v — (PS,-PMAPOSSH5
L OPS;-PMAPOSS) A A% L, X 7 n M BEEE DT 21T o7, B LT ERRY ~—0 6, PSOMKRFES
REPILERDHZ LT, PS- Y & —. A5 PMAPOSS-> U v &F— LI E/LAn U —%2 8T
EHZEERHB L, BT, MIEZ2PMAPOSSH Iy B by U o X — a2 0d THS Z Lickzh Lz,
TOZENL, MERBIOVFERK S OMAEDLENSLRE T 0y 7 ILBEAKITEBW T, kS Dy &
Wo 2B F O —RIEECKRB Y RE2E 252 LT, AOMMbEEZHB T2 L2 R L,
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In this paper, control on the microphase separated nanostructure of polyhedral oligomeric silsesquioxane
(POSS) containing block copolymer by changing chemical and/or structure design was discussed. The
combination of thermal annealing and solvent annealing for PEO-b-PMAPQOSS, which composed
of poly(ethylene oxide) (PEO) and POSS-containing poly(methacrylate) (PMAPOSS), thin film can realize
a reversible rapid nanostructure change between dots and lines for several tens of seconds. The key factor
for the successful rapid nanostructure formation and change is the mobility of PEO chains in the BCP of
PEO-b-PMAPOSS. The reversible morphology change and ordering of phase morphology in short time are
enabled by distinctive property of PEO-b-PMAPOSS with highly mobility of the chain at the thermal and
solvent annealing states.

The ABC triblock copolymer with PMAPOSS as middle block (B) was proposed in
order to build progressively more advanced architecture leading to tailored self-assembled material. And,
each A and C block were selected PS and PMMA, based on the fact that the microphase separation behavior
with PMAPOSS have been investigated previously. Since the PMAPOSS segment is connected with the
covalent bond to both PS and PMMA blocks in the designed molecular structure, it is expectable to cause a
strong segregation each segment. As the result, the designed PS-b-PMAPOSS-b-PMMA was formed an
ultra narrow PMAPOSS layer (4 nm) in the bulk as well as in the thin film. And the, to obtain POSS with a
cylindrical microphase-separated structure, the PMAPOSS containing well-defined A,B
and A;zB types star-branched polymers, in which polystyrene was the A segment and PMAPOSS the B segment,
was designed. The well-defined PMAPOSS containing asymmetric star-branched polymers were synthesized
by developed novel methodology utilized living anionic polymerization and an addition reaction. And, it
was determined that a PMAPQOSS-containing star-branched polymer could be made to self assemble

into cylinder-like nanostructures by using an architectural approach.




