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Disclosed herein is a block copolymer comprising a first segment and a second segment that are
covalently bonded to each other and that are chemically different from each other; where the first segment
has a first surface free energy and where the second segment has a second surface free energy; and an additive
copolymer; where the additive copolymer comprises a surface free energy reducing moiety where the surface
free energy reducing moiety has a lower surface free energy than that of the first segment and the second

segment; the additive copolymer further comprising one or more moieties having an affinity to the block
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copolymer; where the surface free energy reducing moiety is chemically different from the first segment
and from the second segment; where the additive copolymer is not water miscible; and where the additive

copolymer is not covalently bonded with the block copolymer.
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Disclosed herein is a block copolymer comprising a first segment and a second segment -
that are covalently bonded to each other and that are chemically different from each other; where
the first segment has a first surface free energy and where the second segment has a second
surface free energy; and an additive copolymer; where the additive copolymer comprises a
surface free energy redgcing moiety where the surface free energy reducing moiety has a lower
surface free energy than that of the first segment and the second segment; the additive copolymer

* further cb‘mpris‘iﬁg orni€ or more moieties having an-'aﬁinity t'o‘:the block copolymet; where ;the
surface free energy reducing moiety is chemically different from the first segment and from the
second segment; where the additive copolymer i§ not water miscible; 4and where the additive

copolymer is not covalently bonded with the block copolymer.
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Q@ - 0IK-REE%R BEAKIBEANE=E - UK
MRBYURERSY REEB B E A AR 60°C &
BEREEFHEISFE Mw=6.45k BHEHEFEH S FE M=
5.29k > % 5 B E PDI=1.32) -

PHFiPMA-b-PMMA Z &

[0088] # 0.88g (0.0089mole) PMMA E -RAFT & ##
S R 3.5 PGMEA & » B2 2.62g HFiPMA(0.0106mole) &

® 0.005g V601(0.022mmole) R R FEM TR & - LA R KRFE X
WHE IS5o#E%R  BEA T0°C HAMB S 20 /NEr - LIV B
BW(THI M BZIXREESY REES B X DUBFER 60°C
BIREBEER - ZMPAFE CNMREEESH 56 2 % HFiPMA
K 44 EEB%PMMA > RUBEBZEBFEGPOEHES
Mn=8.5 kg/mol & Mw/Mn = 1.31 -

P(S-r-P2VP)-OH Z & &

[0089) % Z % (11.95g,0.115mole) 2-Z # 0t 1
(8.05g, 0.077Tmole) X (4-(1-(E=Z=TEQR-FE-1-FERE)
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W E )& H)Z E)FEH£)FEEE(1.95g > 2.0mmole 2 36.5 EE %
Z PGMEA EW )M ANRXEBEHMEBRR T REMRS - A
R=ZAEEWRER-ZE-BREABERE - LEARRKFZER 15
SEZ CBEARIDICHEHZWMB T 16 N 2R B’
EralZER - L)L--Ilﬁlﬁﬂ%ﬂf'ﬂéﬁﬁ?&}iﬂﬁ(mm% R 1IE B &7
MBITBABRER OCFCEREER -BREIRERIK R
(EZ W% -EH-R 2-(Z B EME)) P(S-r-P2VP)-OH B & 56
& 4 %2VP » Mn = 10.8 kg/mol & Mw/Mn = 1.23 -

E 4 P(S-r-P2VP)-OH I B < & K ¥ L {§

[0090) # B 1500rpm fE# ¥ i P(S-r-P2VP)-OH &
PR _ZEFERZEBEPGMEA)Z 0.8 E%%T’éiﬁ ¥ B
P(S-r-P2VP)-OH EH AR B EMNEE £ - RHEFE
250C ZREBEETEAXGEE  SHE BFHESAEZEE=RIL
Ll i & PGMEA ¥ ¥ - |
LEE Bl 1 8 F AR PS-b-P2VP Z #R K

[0091) #HBEEERERELESEALYCWEERBE M
F P(S-r-P2VP)-OH ¥ #) PGMEA 2 1.2 = & % (& 8 )% & i
BEHZ  ZBMER I1500C H#E 1 72 HEREZRT 250°C
Bk SHE - 2B& BEIEEWEE PGMEA F 1 478& > ¥
3,000rpm fEE ez 1 S8 A 150C #4F 1 78 - B HAR
PS-b-P2VP(Polymer Source » P18220-S2VP)¥&E fE A 95/5 Z
PGMEA B 7 -TAES(GBL)E BB h K 1.5 B 8 %% & (I
FH 1) BEH | e BEENKZ P(S-1-P2VP)-OH K /& & B
CEELE - ZENNTAEEZEMEEFTS ILLCEE)

E
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‘I,E\i 1 Lo=28 ZX K R &% PS-b-P2VP Z & 18 9 P& (domain spacing)e
HEZEEEREZRT 250CE K SHo#E - FTEMEER

FHRAZBETEHMARAGRE TE) -BRIB/ABEE

7~ PS-b-P2VP FITREER @) > % ﬁﬁﬁb\éﬁiﬁﬂﬁfo/%
H-E 2 ES PS-b-P2VP 2 PS & P2VP &Y A Bl & M 48 = £
BErdl 3:EF AN 2+ % E(PHFIPMA-b-PMMA)Z PS-b-P2VP

T | |
[0092] %’%Hﬂ#@ﬁﬁﬁé%ﬂﬁwzwgfiﬁﬁ%ﬁfﬁi
® P(S-r-P2VP)-OH i 1t PGMEA 2 1.2 B £ % ([ 8 )% ¥ 17 5k 52
o EMBENR ISOCHE 152EHEREART 250°CE X
ShH#E- B BZEEWHE PGMEA H 1 48/ 3,000 rpm
TEEEE 1 @B 1500C Bt 1 98 - ¥ H ik PS-b-P2VP
(Polymer Source * P18220-S2VP) R PHFiPMA-b-PMMA (8 %
B PS-b-P2VP -+ 20 B £ %l 8 )% BB 95/5 7 75 = B K B
Z BB (PGMEA)K v -T ABE (GBLYEXBEBEIEK 1.5 EED
BWWMECH 2) WEH 2 leBEERKE P(S-r-P2VP)-0OH
MERBECEEL - ZERELU B EXEEEHEBTEEZ
EE k1 7 %% PHFIPMA-b-PMMA B 1L & &
PS-b-P2VP Z B & LBl H o Lo=28 % % {5 PS-b-P2VP

B ER) - MZEEERERT 2500C:E K 598 - LB
KBERENRE PSPIVP L R BB L BERSNENS 2
THEEMECEK SRS HBEELEEA0SC) - RE XK
® O WHABETFTENERERE sE)EREEEAA R
BRELERYCENEERRS UWERESRZIRNSZITHERE
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1 B 7 7 BGE KR T AR 80 b 1 R B B i B Bl 2 TE IR
W 0 % PS-b-P2VP BB EEAEEEM -
HHE 4. BEBANE 2% EPHFIiPMA-b-PMMA)~Z PS-b-P2VP
WO AT E W

[0093] M EEMBEEREZ/F G KEHE 14 53
COYZ B E SR L 5 BHESEM PS-r-P2VP)-OH &
R POMEAZ I2E2%(EB)FREKLEEELEE.
MEEZIGEEE R LiuZE A Macromolecules, 44(7), 1876-
1885, 2011 Fi@ e FEHE - L 2EERLEER
ISOCHEEZE | YEERART 250CEKX SHBE-BHEEE
Yo 7E PGMEA th 1 434 > # 3,000rpm fE #8552 1 4> 8% B 7
150°C #t#¥ 1 98 - B F ARk PS-b-P2VP (Polymer Source -
P18220-S2VP)E PHFiPMA-b-PMMA (fH % #® PS-b-P2VP: &
20 BB %E B)EMM 95/5 X H B R KB Z BB (PGMEA)
By -THEGBLEBRBR 1.5 ERSEKE S 2) KK
% 2 fe % A4S P(S-r-P2VP)-OH FIB R E v £ F -
ML 38 SAEERMGEEEESIEE > KB T &3
PHFiPMA-b-PMMA B % 1LcE & PS-b-P2VP 2 i & Lb 61 -
H oo Lo=28 Z KR PS-b-P2VP Z S MIIR) - B A &
RART20CBASHHE - FiIBHALBEEARBAET
EMBERAZRE IE)  BREZIEEFEERZEE
 EHZERDZIERGBELERYE . (B0 63 B
g MEIKRUHEATHAFRERSLBEE - it
ERERENAGLIIHBAEENEALEEEEBEK
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- % 103121140 SFHFRFHER
S 1044 11 B 6 HEEIEEBHE

HH & S & B
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LaiY

1. —EARBEAESEBCERY  RE3

BREARY HREBEE - EGRRE_EGHE X
BE-HEBRRZB_OREHLLEEEERLELKESLEE
TR ZB—OREFEROEHERZE _HEKE
BHEH T RHEHHEE

RMB AR EFZANBEXRYEETRER
HEHEMNSE > HFZTREREBELHENTTESR

| BRZE-EKZB_ORIREODEHE ZHRMBER

MEBE " XKEZEHNZIREARYERFRME R
o EPRZATBEERRAEHENESRELEEETIAR
B —HEREABRE_HE HPXAMB L RYMFEIEK
TREE ZAMBEXRYUFLEESENZREILR
VO HETZAMBE LRI EFEME K P HEE RS K
BEARDVTCERBLERERBRELERY b 2 & &
(domain) WK > ZEBBREENRHELRXREETZARY
LEERHE K

R -

2. MHEFENEESE 1 HFRGZERY EPZTRESR
HEHENTOTESHRET HETF  REIA KL
RZC-CoREKHEMASE -

3. WHFENEEE | HRRcEHRY EFXBHRES
SHRMBBRAREITEBRCESY XA maE v a
DOPMRBZEERBNEFRE BESTZAMNMBEREAESR
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2B 103121140 SRELF|EHEEER
104 £ 11 B 6 BEERAE

BERBZEEFBCEZBZTEER -

4, WHFHAGEEE 2EHFF R CHEKXY EPZTREE
EHEHENTIRLEEENEZIREXRY ZE —
BRAEEMHERCZETEE 8 B 508 R B3
RUCE_BBRUCEUHARCEETHEHEZEE -

5. MAFEMNEESE | HA R CHEKY KPR mai
ROVESE—FNBEXRYUREAFAMB LRy H P
HE—AMBERYL L MBEEN LS =5 B &
R EFEZE-—HFNBEARVEBEE-—TREREE
HENHE T MRETZE_ARNBEXRYEEE T
BEXHEHENTE > EPZE-—TRERETEHE
WP ERZFE_AIFRERAEHEBNE S REWLMAER
HEE -

6. WHFEMEESE | HAR 2 HAY P &ZHmE %

ROVLED—BHEIRECBEEHAREIRELERTZ
BB RS R -

7. WHFBENEES | HAT 2 ERY 5k ma 3

RYRRBRRERERY -

8. MHFHAGEES EHFLZHERY EPAHMBEER
MESRERVEREREZB AZFMB LR SR
(PEABBRTHE-BEH - FERNRB=628)-

9, WHFHMHESE | HALCARY EPEIRBLR
MEEREZBRRQ-ZHEYRE) BEEHZFEMBE
HEYELERFEREE 1,1,1,3.3.3- A8 ENE)-#
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25 103121140 S EFIPEER
14411 B 6 HEEFBE

B-RHAEAHERE) -
10, -~ EHXEEHEHEEBIAE  REE

XEEXKYREEL ZHRDREAE
REARY HEEBSE - HERRE _HEE -
ZE—HEREAZBE_EHREEAERSE B itk
EHBEAR - EHFZE—EHREAE KRB EHHBE
DrREGZBE_HBREFE KT EHHRE
AMBELRY EPZAMBXRYEE TR
() EXEHEHHENE 2 EPZUTREEREEHEN
HOERBEREBE -—HRAZIE_GHRZIREH
HE ZRNBEARYECE —NESEHZHE
ARVEFANMECH s EFZTREREEH

NP RECBEEETIRNEZE —

R KRZSE =

il EFZAMB X RYFEEKRTRE Pz
AMBIARVUAEFHLERENZIREXRY UR
HPZAMB AR T EFEMB R R HERBRZ &K
BEXRVYCKREALERAPRZIHRELRY P &K

LR ZEBBREBEENRAE ELRERZ

EX@E K
wHE -

AH R

INN.AORFENEES I0EAMAEZAE BEEEEXKEZME

e

12 MHFEFNNEESE I0EFRRAE  BEEEERES
MEULBREBET IRRARYREEEEZR TS #
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