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onega-3 fatty acids along with other nutrients that

optim ze the daily delivery and bioavailability of
woerwgass3iand omega-3 for prophyl axi s and/ or trReI/D82009/041125

of medical conditions linked with an inbal ance in one

or nore lipids. This disclosure also relates to

nmet hods of steady delivery of the bioactive

substances, daily, weekly, nonthly or |onger duration

wi de and sudden fluctuations of which may be harnful .
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exanpl es of conponents of oils. USDA website
W@ hiovp3dessww. nal . usda. gov/ f ni ¢/ f oodconp/ sear chPQT/Usavobes1125
consul ted for detail ed conponents of various oils,
nuts and seeds. Table 2. Rel evant Conponents of D etary
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bal anced conponents of |ipids, phytochem cals,

antioxidants, vitamns, to nane a few, into foods as a
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conmponent can be a cooking ingredient added to

prepared or unprepared food or beverage. In sone

enbodi nents, it can also be a finished food product

such as a dessert or side dish, mhlch are served

together w th ot her conponents of a
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Table 3. The ratios nmay be wei ght by weight, weight by
vol une, or volune by volume (Ww, wyv, or v/v). Table
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which the intensity of hot flushes gradually

di m ni shed. OQther synptons reduced were: night sweats,

| oss of libido, vaginal dryness, fatigue, hair |oss,

sensitivity to hot and cold, sleep disorders,

difficulty concentrating, nmenory |apses, weight gain,
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per day, the subject experienced an irregul ar

heart beat, which subsided over a period of 2-3 weeks.
whameusts3s when onmega-3 was further reduced to PCBHUSI0a841125

per day, it resulted in an ongoing arrhythm a. [0073]

This case study denonstrated that supplenentation with

vegetable oils, nuts, and seeds, wherein the onega-6

to onega-3 ratio was about 9:1 results in a
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and onega-3, the effect was self-adjusting, e.g., over
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al so observed that within that range of onmega-6 and
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the little fat that was in her diet was either
saturated fat (less than 20% of total fat) or

worwouswat ur at ed fat (70-90% of total fat), noBCT/YS2009/041125
olive oil follow ng the thendoctrine that held olive
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3. Myofascial Pains and Thoracic Qutlet Syndrone
[0087] In a 35-year old vegetarian female, on a
wo oo fizate3zli et using olive oil as the main fat PeT/UR®09/041125

di et, the devel opnent of episodes of acute nyofascia
pai ns was observed. The subject experienced severe

muscl e tightness in several areas of the body, neck

shoul ders, para-spinal nuscles, thighs, hands, and

ar ns. [0088] The host was dlagnosed wi th Myof asci a
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onega- 6 and onega-3 bal ance, bile production was
optimal as determ ned by theyell ow sh brown col or of

wo b@ogswed s. It was al so observed that nucus prPOOUS100D0M1125
in the alinmentary canal was optimal wth the proper
onega-6 and onmega-3 quantities and ratio, using nmucus
production in the oral cavity as an indicator.
Hal itosis was al so observed with 2 grams of omega- 3,
and got worse when onega-3 was reduced, and then
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J Ophthal nol . 2007 Cct; 42(5):720-6. Exanple 24. Case
St udi es on Dermatol ogi cal Disorders [00101] Host
W@ aimpast635 denonstrat ed | arge anmobunts of omega-BCT/NS100e041125
di et increased the size of the skin pores, whereas
| arge anounts of onega-6 in the diet nmade skin dry.
Bal anci ng the two gave the best results. Fine lines
may be reduced using the correct bal ance. Chega 6
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of the disclosure and that nethods and structures
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a safflower oil present at 2 to 30 percent by weight
in said conposition. 24. The conposition of claim 16,
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peanuts, al nonds, olives, soybeans, cashews,
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menopause,” a cardi ovascul ar di seasg,

di sorder, a neural disorder, a nusculoskeletal

di sorder, an endocrine dlsorder a cancer, a digestive
w@(@g&mldl sorder, a synptofn &f33ag| ng, a viral
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(5) an anhydrous butter oil present at 2 to 30 percent
by weight in said conposition; (6) alnonds or an
w@bkemonshess | present at 1to 49 percent by wei gheCT/nSmad/ei1125

conposition; (7) olives present at 2 to 28 percent by

wei ght in said conposition; (8) soybeans or a soybean

oil present at 2 to 34 percent by weight in said

conmposi tion; (9) cashews or a cashew oil present at 2

to 31lpercent by weight in said conpasition;
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bi ol ogi cal fuel nolecules, capable of yielding nore
than twi ce as nuch energy per gram as produced by
W@ 2000084685 at e or protein. Fatty acids direct!| yPef/ismn9/ 041125
the functions of many proteins through coval ent
nodi fications of such proteins. Fatty acids affect
menbrane fluidity and associ ated cel | ul ar processes.
Fatty acids are also involved in gene regulation.
Fat t aC|ds gerlvatlves are al so inportant hornones
CORpa dfoespetdissgledhe tlock copﬁmgrp £Rjiexmplpgvater or an

leb'th”b)Qﬁé}rhﬁﬁeahh@ UkObiklesie §refére,nfax¢vaﬁng ﬁﬁfénﬁﬂﬁﬁ'r?h B be
These hornmones and nessengers affect a broad range of
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i

R TR Rl Bl B Rmp P prler iy Al eing of e

taoxclclsunfet@@mi theipgeférgntial svettingtofithe @ véryomg mhteriali 39t aild form a

I l e, the
SR8yl e AR REARTARRRL RGO 1 20 e
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ot her sources. Dietary deficiency or excess of the two

l‘gﬁgﬁnb\gﬁ{ bif@ld ol?ﬁla?r%ﬁﬁﬁ GRS BlofRheh { 13838 Sther dnlbotifinents, a
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acjds are al so consi dered i ant for human
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cdplydsdr nfabdriaNes- @E&%Imﬁﬁ c@d&in@%ﬁ@@a&sﬂﬁé thRRUBh ARIRAL dofidce. Only

fatty . acids though benef in optiml quantities,
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quantity of dietary fat can also influence
“‘ﬁb‘t’%{B 8P %‘Fﬁcéﬁnﬂb’élﬁt?d paaisdisgdened %ndk‘i*i‘é%ﬁmblédb ePulhng" the heated
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tocj gdebal thomem ppal. dence al so shows t hat ant|OX|dants
phyt ochem cal s, m croorgani sns, vitam ns and n1nera|s,
other dietary factors including proteins and
car bohydrates, and hornones and genes also play a role
in nmetabolismof essential fatty acids. Furthernore,
wiibigegis gt udi es have identifi9ghst hat mal es and femal es
appear to differ in their ability to nmetabolize
essential fatty acids. It has been suggested that sex
hornmones play a role in these differences. Ml ecul es
of polyunsaturated fatty acids have a zigzag-like
structure because of the double bonds. Because they
are flexible and do not pack tightly, they stay fluid
even at cold tenperatures and coIIectlver Iend
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Accordi ng to another enbodi nent of the disclosure, the

fatty acid, antioxidant, mneral, and phytochem ca
w@ovposusss s of the conposition's |ipid contentBCHUS2009/041125

achieved at |least in part by using one or nore of the

foll owi ng concentrated |ipid sources: oils, butters,

nuts, and seeds. (0010] Anot her enbodi nent of the

di scl osure is a |i'pid-containing conmposition

conpri sing pol yunsaturated, nmonounsaturated, and

(80801 atlpen dnmealingathie dglindvingmbhse blagk copalymer materia A6 will s

sai type r

sBraSGpble b SplvAlct il 12 B ol & ERPLNS FRES 1R InWtponse

ts thbcricterad éhe cybinderphasahioek chpliymansoghoesitiqpygi, 78130 PS b-PVP

activit condi.t j 0] 0

r6he i infgroflafien B0 anWh) €T Ul LR BundaOchbdin R hrging e

cmtrpmergrmodedsh;r thalbideh (m)r ofahintrenickdsristand metvmetmgmnpmtqs @fithe

of conposi ti on.co
uEpsTses (i ok Por s R R T ah pbh PR AR ARe toward
bbt:h%@g{e} bloltalgs; elgt, alrihdgﬁhf grmebp@qhm rihd fa'cencrrnmisdegqataazrmmi, an :
a nds, ol.i soyheans, cas | axs , o
opsrbanicRitEEal 30 i e el WETRBIO e riaE g Elocke g pinority
(ﬁ@@ﬁ&) b\l\zﬁ‘JkQéJES PVENRIPscHLbEsdaibld ©Ifodh paraldshdrieied)duwnward-facing,
ot her exaﬂ?Ie of such conposition Qggg sgﬁ h
Py ingAoRAR (ling) 3 prbife norsPretergidiakinputial) Wetlipggagriglf on the
uERh TR, |wh1<§}f‘1‘§| paahnds ﬁtésrehw A6 2@khd ref 3R 7 to AMpQideaalls 20 for the
aspect of gresent di sclosure is directed at

1qrethr(bbr§t@ﬂctt9ﬁé e W ighiphe treaghemarmater 38 ofbamaigrity polymer
broer@ ég"ﬂ,} oneﬂleéarwtﬁd@%eﬁamc@%da f36l GBLRMY, the half-cylinder

? dmnistering a thefapeutically ef ective
haw&!ir(botbfo asks eansidarefl) yillhavor midth (wdatsaiabow Opj*éct |
preferably replacing the unbalanced fats typically

[Rded Fn%dfii@r@g Sthé Hm{d?ﬁ)“%?éfet%dl) Slocloti &. S BP) »Wlltségr@%% to and wet the

seeds and ik Yet anot her aslpect

prsfesendigl wgﬁlg g plgg\uqtll:_s 20§n@| epds 22 of thetirepghen d Bl 631to gttpﬁdnterface
of Whtife ?d?&jsh?taggrr 363u£r{d' \ﬁiﬂtségrgﬁt%%ﬁg wei @k ob&lﬁ%bﬁfeﬂﬁhl wetting

specl a ormilated Iipid conposition with I'ipid-free
H@terlbblwdr Bpitelforace. owemrwm wetthegdaper| 30p. (Hothipkngss efdlgwetting
1%9% ?hﬂ 36aP%8@JB{$&§ b&asnc{ex%tif{réeﬁé?aﬂ o BS54 %ic'h%u&tfes <0.25%L
reventive trea r a treatment meant
of the manhuigeblobleand atioutd. 23‘Lm§ theondjoniyhticki §ar exeopiesp <AZ5*L thick -
laye qut P Broc ok B h&l el ihERRIIE Yhith alillonkdBs EBALAY abBlt Pas+L
I'cal condition refers to the nanagenent t he
thiaka dir¢dtaioutwatd ifeyn the orEly maeerial. nvol ve t he conpl ete
anel i oration of the condition. [0016] As used herein, .
i Gal y YAyTol¢
[oo‘lgrj 1d'e %gﬂ%ctgif‘scggt%c' 1ﬁvé?1t1g1l1 %ﬁ@sr goa @n?)géd&@;lyng it éﬁm has a
pct@»amen] thickngspi(ze) at nbbﬁlgmgt@ L vadjeeprst, £@ 0 (0.5%L) (where b is the thickness
I e L £
ofHEBPAVIR BB 3R oot B PL ik Bg) B3 300 B0 S )
omp <kore |ipids as conpared with a nmedical normor as
i ndi cated by the mani festation of a disorder. It is
[Oﬁager Sh %91?7 %Bts 15‘ @/hl%?qye ﬁo&@éoﬁ@l?ﬁxeﬁﬁ%‘!&ﬁ@l‘ RRcIORHGR ifdganic
rage o essent | al aci ds”anong ot hers) can
shiseiepsuch ape mstal é.6.05i, Ee, @@f)r he emganmspecee%\gél sggregate to one polymer
t t
ARG RenBah’ K Bt Bt ETHEPE G Gl contiit iy siicon
anount of a conposition that results in the
prophyl axi s and/or treatnment of a nedical condition or
W&ﬁ&g gqtof a nmedi cal condpgpsy I n some enbodi nents,
the adverse level of a blona er or the severity of a
synptom of the nedical condition is abated at | east
10% or nore, at |least 25%or nore, at |east 50% or
nore, at |east 75%or nore, or 100% anel i or at ed.
[0019] As used herein the phrase "adequate anount of
onega-3 fatty acids" refers to a mninmumof dietary
reference |ntake (DRI) Ievels of onmega- 3 fatty acrds

e




may al so alter the metabolism and/or
requi renents/tol erance for onega-6 and onega-3 fatty
W@e0i0da346851 certai n enbodi nents, each of the abPeBUS2009/041125
nutrients is optimzed through natural sources such as
oils, butters, nuts, seeds, herbs, sweeteners, and
ot her foods. Nuts and seeds are plant enbryos
contai ning plant stemcells. They are nade to survive
the harshest of the climactic conditions until factors
apd/er isqii-¢onkining additierwherrathe BYTIdingsgravR-selechyaytqhetesgheyand Fe
h&?&% difrin g %ij.nﬁéa] Hhesirang 'ﬁ%%{;cc?e@ Wll‘l? Sgr&hteN& tHePAIP half.cylinders 36
utrient are one of the nost nutritionall'y
(arenesttingeyers Pagy S@imbg ingrganie prpcwsorparRdhermallngablg adtvgll not
manganese, magnesi um copper,
Vghﬁgﬁﬂﬁhggmné%&b Sgb orus, to nane a few The
fl avonoi ds found in nuts, d;rtlcularly al rond ski ns

[005gkt hisrthevllustratedsenytodiment, (e Wisithav) of tiengies 1¢rarabens lis & L (or

t

OB G ER) LDl B Ml SRR Bl sl
hpllfawtndst dawrctht center Diithg teench lﬁaﬂ@ntacbl@é cgpalgneri@ving a pitch value
OP%O%Ihg.SkS ?é 1&9@ m%l'd@ﬂ\'aﬁd Zg,n\g tﬂlhg'%ﬁd&q}chéh f@%ta%tg a@xrl&’th (wi2)
stitapl e for germ nat i on. such, gram per gram

ofsteubimer 10TL (onén +1)ch &smitslomlm@sthoblonlacopoatmm utatelnehwél self

aéA‘Ie ”8{2:35’ fo@rrnemtﬂg})legi) l%n?se ofrw\lalgftr Lli’fcﬁér’xié %d Gﬂ% &s ‘?’f‘a’g‘?}gﬂ Q\H%lsa
cmttramcent& pivhdenes®) oﬁat;m:esu liney ateo pleit 1he\p1tbladnstan®2>r L value of

hosphor us ne f ew. fl avono
o Hiock R Fate AR Rifod PAF sybBERG I i B brdnh can
by varted] for Exangile) dcdondihd @i the Wbl oftheitrbrehtahd/oatht pideti distadcs (p) or
It del ivers separately. [0024] WAl nuts,
Lﬁ@@ﬁﬁgmﬁﬁgmbﬁg§¥ﬂﬂ?§n% 8@ t he hi ghest anti oxi dant
content of the tree nuts, with wal nuts delivering nore
[Q0T8 28ftemthd black Fcapmlydantrmtepehs 3nrealked esd onderedl, bk prgfeential

| east 16. i oxi dant nols, vitamn E el | agi,c
wsfiRe il S e SRR e RS e R B et ARy °Ht9°gl¥{“°’
miattrit B, ks shonhenFIGf8.t he onega-6 fatty acid linoleic
acid and the onega-3 fatty acid aIphaIinoIenic aci d.

[@92][2 5] FOE:(;‘::)&(l nUtlg’ 1 al Seousg gF ett gogkauc%lgstgrﬁ&m tgrff‘al:}h¥uctt1%s PDMS, the -
ietary Nils: I"OXIT
mattialocen da hfted: omeereti fiofn tht agkdoebf the bloak domaﬂ)rmﬁne’ttanaesz To

h t
i EeBro . p Sup e el B ePbaie SRR BRI BotBBoBR oy sy
aﬁerﬁ@%ﬁfﬂym%xﬂuﬁﬂbﬁtlﬁ@p&tﬁ{ alcghol,Ricacimbe dppliat @€, g by spraymg,

B S 0 PSSR S35 b B b o
altdﬁtﬁ% Utddiaﬁ@gﬁr%&?te hmbled pél@&Bﬁs]truS@tS@@ldBﬁe fsoidesoRutive (&/g.,
ood _source of nmanganese,, copper,  cal ciu esi um
%r‘l”orm pREsPRdFaRsals (’\%?etagﬁ]i“’r? tRmicdipte fhe mva{naétiaf&wos@m ofa
PbMSafsledidion to these inportant nutrients, sesane seeds
contain sesam n and sesanolin, Iignans Sesane seeds

e the hest taI t ost er. con ent -413 1 .
1OBBY® 1 8 Pttt et R e Bl SRk SR B MR 30 i
cdi’rlti@ﬁé(ﬂwah i gahic aneridlactsSeopth-6r ait-aleethc (90'10), AROnarepial B0 can be

refpeshy Tl fL sk o BHinY SUAmPIS By dtPig g fertessd eichant

1.9% of the daily value for nagneS|un1 Sunf | ower seeds
are al so a good source of selenium Cashews,
fl axseeds, punpkin seeds, and sesane seeds are a good
wiisieGa 10f magnesi um Al nopdgg3cashews, sunfl ower
seeds, punpkin seeds, wal nuts, and sesane seeds are a
good source of copper. Al nonds, flaxseeds, peanuts,
sunf | ower seeds, punpkin seeds, and wal nuts are a good
source of manganese. Just onequarter cup of al nonds
may supply 45.0% of the daily value for nanganese, and
20.0% of the daily value for copper. [0028] In one
aspect the dlsclosure prOV|des conp03|t|ons that

oy o,



sel f -assenbl i ng bl ock copol yners, and devi ces
resulting fromthose nethods. BACKGROUND OF THE
wO DBENF46EN [ 0002] As the devel opnent of nanoscBECBUS2009/041125
mechani cal, electrical, chem cal and biol ogica
devi ces and systens increases, new processes and
materials are needed to fabricate nanoscal e devices
and conponents. Making electrical contacts to
conductive |lines has beconme a significant challenge as
wheeebylitheedielegirie maferigldntiekndc e doy etPleta s lesh Hiap Rbauh
. ' . . . . ' onal
B B B B B s
have difficulty fabricating structures_and features at
(048] s uln gubadimentein evhighaapelastompgic spéerigh 3&is predydthea®ipiing
cgféc?%ﬂ%&grm kHATRE R a%sh%}gﬁmi@ﬂf&ila§(e.%@g,ltfg:éit@.), a process that

P ernlgg at nanoscal e drmensions. _ copol ymer
dfssolies o sthesthe pelyingr cempendniebyt nedhpwpresdic spesios gan berussd to

Y DI SR, B o D8 RS D e
izpmgaméd spagjesdrothe sublseate foaform a mzask matepial. thonpempla) pr oxyfgen plasma

. . r, O | i 1 e .
SR a0l AURTRL A IRE LR AT, 57
erwDrap hiotsompthe substratelsunfpee.he si ze and shape of the

m crophase-separated domains, can be controlled by the
5, 3. Uk PRy LSk B s
spagkisA8) wibihot be notsiphle enasigh tqmsmtﬁolsgl@hssr,nblam’ﬁmgomﬂheﬂ\s .

for u [ t (o
s BRl ! Bl s ol i fhu® Ao PR 6
ppohryzaton pacdss tcrovidpanl shvet urfiformiyldt burfacer ophase
separate and sel f-assenmble into a periodic spherica
R Op bl SR Gl RN oGy QUSSR the polymer
domaine Gerg. 2tbo BY P dalf-¢glingiacs) 80f:28d enhancd thislsoehetlc offbe pohemer blocks.

es | hodi - .
L
exymbure xo oltrapioley (BEY) rAdiatrar, inchidingsiebe tiveenlea@@iillY) Bdiabgh), or the

nd 60:40. lanellar domains or alternati stripes..of
pRiheD s ion i B R oAb o RS R e
refgiomscan Bedseteni velHEAPoedGhBhigh a fetiolef(n@ sBoWI)Q@d trodslink only the

B BP0 DS R T4 The B B0 ot D
afpikd RABIaS ap@bpriAs SAvERt @.dabRehd) i fmovathd nealcfidslinked portions of

thﬁ@%}%ﬂc%@%&%@%@%a{ﬁgln@ eeijﬁg}g}segq rsg "SI%%, %F‘e\é%olymer material 32
whhinfth&iérich ded expabing thdist@adetof el ki iayar 1 Moke/outside the
copolymer in a matrix of the majority bl ock through,
trenghes 48 geempirymbediment; thepapsaled RobARL SaESIRpHOFBRF SHTsslinked

gl6BAB! ¥ BRdtoRstEn SRt &Abd ppR&itoratiers Uhd é&?}@se thE hiRhs of the polymer
removal of the matrix material, the hal f-cylinders :

I :
mptsFiph 288 pyisidenly EnehEsginng g dhe emesedmagiops piife polymer material 26a

caR RS &CR; foFOXRWI by 4 SR pREGEtBAmERNDS to
undercut and isotropically etcﬁ the matrix materi al

: t remai ps_ under. .the half-cylinder |ines, which will .
l"hgﬁ at i%?’?g%{’f“?’%‘&t"f (e CRPIRBLGR GRSt R CS PP pctil 30 s s
anAiiH theskith Gt dpehinkOTnthdgubStrdtel $0.UAREr dnfealing il adbentbly of the
substrate for sem conductor systems require a conpl ex
| ayout of elenments for form ng contacts, conductive
whh\§eg3:gnd/ or ot her el emenysysich as DRAM capaci t ors.
[0005] It would be useful to provide nethods of
fabricating films of line arrays of ordered
nanostructures that overcone these problens. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0006] Enbodi nents of the
i nvention are described below with reference to the
fol | ow ng acconpanyi ng drawi ngs, which are for
illustrative purposes only. Throughout the follow ng

Y o - o o s



renmoval of one of the polynmer blocks, as a mask to

etch the substrate and filling of the etched openi ngs.
WO-R@BY1348A- | | A il lustrate el evati onal, cross-sSeCL/USva9/041125

views of a portion of the substrate depicted in FIGS.

10-1 1 taken along lines | OA-10 and 11 A-1 TA,

respectively. FIGS. I1OB-11B are cross-sectional views

of the substrate depi cted in FIGS. 10-1 1 taken al ong

lines 10B- 10B and 1| B-1 respectively. %0016 Fl G

pmlzmesbl@cl&ﬁu lewﬂéﬁ‘haﬂfrfal@dﬁé%% thénﬁ@is%taéﬂi rgmp Ve o5 thegpretgrentjal

H%%%H@rﬂﬂ 3? HRORsHNIN Ryth&iSnARD B2 %'&@r&@ss@i to form a structure
pre

erenti wetti ngﬂ at nosphere over the
thed past Bernsed aseanestahanasite form opméng&l@ Herelstraled8r di ng to
anot her enbodi mrent of the invention. [0017] FIG 13 is

[ﬁ)sfspp Hls%ﬂue\éhﬁ%ﬁ{enisl&?t&qJQ%ﬁ&{ %essl:iﬂm viotirpl 16yer saa,m@s 74, 7C)
Su sequent stae showi n referential wettin

cpmpesed phiie miasyidy blople(osir ¢ selstively femoyediptsxgepe the matrix 38
s of PVP
PR HSERPR IO e et %Lif?f SubpR § QTR ing s 36, of PV
cabsiemave! eqsi RiEquodess ysing ank3yganalegiocarbengon argpacplasma, for
3A and 13B-13B, respectively. DETAILED
| PTION OF THE | NVENTI ON [0018] The fol | ow ng
description with reference to the draw ngs provides

(0086Lis t neamibpdinesntsraftssinuintige ¥ wish enfcp! e Hobaer domaing ingddes an
\#OQ%&%;%%Q&I&%@ S sPIFel 88),laf %Ql'ﬁ‘éﬂlcﬂ{broé's'scéﬁcﬁj eSLUVARRionSr oxygen
ustrati’vé purpGses only ‘and not for purposes of
plasmra etchlgg,tdaa be perormed @119]n0w1thp leegapis matstial G-, thegpolymer domains)
ili ide (SiOy),

o4 LF B pABRLL SR Rlles biitheh oI HRTREAT MG V. silicon oxide (510
iros emdc Qo0 étw ewhigh emainsagthnsubstoate dndecke be fised gere mask bya
subse uem etgg rOcetSJse understood to mean any construction

rr%r I'sihg” seémconductor material, including but not

I imted to bulk semn conductive nateri_al s such as a = |

(6087 ¢ oﬁmamplemfdeplcmeé iirt REG'S. 9 Yhan the iliustrated embediment in which
[ . .

thceg)%cg( oc?])é&gxp&l A?S‘&n{lgﬁ an?oé%h‘:&?%ﬁ%ﬁ\e/? Qnglrr]]gd E)er.g.,I dnoped) with an
SasedirhFé¢-emtaning ndditivey amt the Si arall @Feapsies affiregnegated to the PVP

) stra refer 9 n
RS anf el bR iodo MARREHY EoRb A T con be
p&ifidiaied &d emove\bdte nheﬂ?saxgmamss aod Pwafpekymed exupdnbetchf dizove.

020], "L0" used her t er e r

i oers ) Sreieneb e Ate e 131 e g BT A 8 Sheeleh e
thethalfaly lifidess tbhﬁirgeﬁﬁd (ﬁx1ﬁ 8871 ®@, dndon Faum eai;ultmg thmomavalatile,

sel f- ass l i ndg g@ Iocé WHD\ 6426131.1 4
inQreasic e D?iﬂﬁsr“ o Be SURStrgle ). herein is the periodicity

or pitch value of a blend of a block copolyner wth
[0888] or Innitee embodingnis,Ghs tiatrixedomaimdfogfoheyseifrassentbled podymer

used t.o_ i ndicate the.cen t
A 2 0B st Py PR TR R SR R il Ny e, WA can be
usztl abh efagk tosaich ths exg@sédvsabsrite 100at'thedtdnols flaorp lIFIOEe)bllnmhd( in using a

PSRV R Gheobmer il FORn2 R SRER sigrapar o UV

C)([ﬁlSLfg'e/aCétliC Ebﬁiﬁ dle%}@’n)enlt Sr W @Mfleedrebc}tlvg _lmnlchadung (RIE?, and the
Se rs, t 0 ner
rRGHITHES FUDEIn RS el b s feek His PO 11 bor

Bl ock copolyner material s spontaneously assenble into
periodi c structures by m crophase separation of the
constituent polynmer bl ocks after annealing, formng
whbeeEed donmai ns at nanonebeprsyal e di nensions. In
enbodi nents of the invention, one or nore rows or
lines of parallel-oriented half-cylinders are forned
within a trench, with the face of the hal f-cylinder
lines wetting a chemcally neutral trench floor.
Fol |l owi ng self assenbly, the parallel-oriented |ine(s)
fornmed on the substrate can then be used, for exanple,
as an etch nask for patternlng nanoneter scale line

. g

€
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descri bed, for exanple, in U S Pat. No. 5,328,810
(Lowey et al.), US Pat. No. 7,115,525

W@ 2ivatsfeay 7cf ai : ) 7US 2006/ 0281266 (Wl |l s) and RISI/US2009/041125
2007/ 0023805 (Wells). Briefly, a WHD\6426131.1 6 o f 3
3pattern of lines is photolithographically forned in a
phot oresi st material overlying a |ayer of an
expendabl e material, which in turn overlies a
substrate, the expendable material layer is etched to
(0989 pTheetids lines 40 gan thambe used as ¢ maskdn sich lige prynings 42 (e.g.,

LTQE%H ﬁ%e sﬁgﬁ%ﬁrﬁ) & cfe fcg'{drfﬁ ‘i‘l@g fo0RBS FHeR le Jl3fig an anisotropic,

Brel's are then fenoved |eavi ng
sblettmedeach'e: lgpafcb(&IFé&vr(Eewask for patterning the
substrate. Thus, where the initial photolithography
lbge ﬁTEdFﬁﬂf%?féxto%stQ% bR Ye pa?onfn@@sweareanqbopwg@depmed in

sane w now ines two features and
HE8cbs11Ryitheresithenl Qpée tigesgfcan beirempveds @T%%E‘PSUSIW a
A based B0 8 bt oile pEnift i@ AOBERM AL Paftria b4 such s
admmd ot meabaiwy sach asrﬁho Al Ws 8i, apdyDi2Y}, amaog gther; to forn arrayg of

Cﬂg(flﬁ_cp vge llmes é rWét V?Antl su aklg%e akerrlglﬁszl l'gés él?ﬁ lé% {-Iﬁ(g ,%p(t);t, g»rT103, and
thanike. of the trench, the fornulation of the bl ock
copol ymer or blend to achieve the desired pitch (L),

(1 "Rl SRS ) 121 P bAG FORST WIS, TBLE L 2! -

I's a OMtWO rOWS tO one row o
atrhesphat #6' oy bevahplied torfosm as air nderfeicel atrthosurfahe28' of thelblgok

cg% }r'rg%lsnga et*rga?%ﬁ 1f1t fertro M Wt %%a% fegeﬂtﬁﬁg/w%qunﬁgg one of the blocks of

thmpel&medrnatémlzéxan'pl e by form ng a ternary bI end by
the addition of both constituent honopol yners. The

[?@'ﬂpdafnysogl% Q:g{bgbl%?itso; gltepe?entt %ﬁﬁ&/?‘hﬁ% Qt\faq%éﬂe?e G b!e %mlﬂ%éad of
ctean‘,rdd:halcmmraienstlalhf wettindyeotyrodr blehhevieg thedowgr, sulffaqenmggm For
exa qg luf1 the¥1|se| s?% g’k afg%gl-b l’EOt tlﬂ Ps Iblol(!g}x a%{ %ganvwl dc%vi'r]er surface

odi ment’, renc are COhS ruc
t({rtm,o)1 and wﬂbp:relferémlﬂ}yZ\*/d:l a deantrpaiPatdospherepiln die usabﬂ& -bfAIDMS, the

FRRTS Pl o B0 rayeeat ot i1 w4 E 888 T Eon

aa:mg;taelre g othek embodimbgls.o nmtid hinedspiard @1} edh, be apphed to preferentially

rdfaC|n hal f.-.c nder line (line width at or
b BRI SIS o R P PRGN a6 afer i BB T Phen
(4. £ CetBMBL, armaﬁylmhmtd@ &DBATF),L6d tie IikR) ednl beedpiliatl dd@rvapor phase to
trench 16a has been formed with a width (w ) of (n +

prefergntialjy et RYE oY & SHE 8o SR8 51N ER): mat erial (or bl end)
of about L will self assenble into n |ines of
(@3N Washl atrizal dTghdislbdk mpb]yli’r(ie fratefihl Mem\/mdpﬂ&sencabf)uht preferentially

Wgﬁ?’g%ﬁ?ﬂ% lilfif?—]é Q%‘?{}‘SL ﬂg C%l L@aé ﬁécfp%? glz:aﬁe separate in

résPRt Y0 RE preBiréttiaPdnd xﬁaﬁalwﬁﬂgl (ﬂ’,theItl‘bﬁcM&Ldfabes(aWdZI)e ;ﬁréfeaennal
VVI der trench.16a ca q?bo t 3-65*Z, t resulf b Ia 1
welingaf ths Qvgtying gmop astpe RriREfase oiemp RS -assembled polymer

nidRWaNERY g fllaaiafd ih @IGSCYS-I IBlemSrespd¥idt6 ARG Bskrainty’ pl@Vfded by the

003 For exa using a cylindrica
wEitheR Boirsncags ot Deioa VighisiciEAl YeHinEdp & %@Plymer blocks,
adsideWRNS P Snd En Wir {flerfaceiitht Bre Préfdremfal Rk td tHe mihi&lty BiSck, a
or about 75-100 nm the bl ock copolynmer material wll
forma single dowward-facing hal f-cylinder having a
th@@myﬂﬂth of about 25-nmp4lLp3jrench 16a with a width
wti), for exanple, of about 3*L or about 3*50 nm (or
about 150 nm, the block copolynmer material will form
2 rows of the half-cylinder structures (line wdth
about 25-nn) at a center-to-center pitch distance (p)
of adjacent half-cylinder |ines of about the L val ue
(about 50 nn). [0033] In another exanple, with a
cyllndrlcal-phase bl ock copolyner or blend haV|ng a

- o ~r— - o A g



| ead (Pb), and zinc (Zn), anong others. [0041]
Exanpl es of netal al koxides include al koxysil anes such
w@2000as4633ret hoxysi | ane, tetraethoxysil ane, PCT/US2009/041125

tetrai sopropoxysil ane, tetraisopropoxy alum num and

tetrai sopropoxytitanium and al kyl-al koxysi | anes such

as butyltriethoxysilane and propyltriethoxyal um num

An exanpl e of the metal al koxi de polyner i's

pol ydi et hoxysi | oxane. WHD\ 6426131, 1 gf 33[ 0
c phase Blockcapglyaer sumprsitionde s 46530 B$ brPe‘f (m}?fﬁ“tnnt piged ~ L) will

sEIf- Q&%@l@ rsudhﬁﬁit‘t']%nﬂ@h%*e‘f%@l}*bl@&@(@% (p&7py w111 form parallel-oriented,

I'ymet hyl si | sesqui oxane, ig) ynet hyl"hydr oxyl

po
degwnwerd dadies awé—cylptsileyiﬂmm 23 é‘@q’@‘ﬂt{ﬁk afiqémg d@agerial 12" on the trench

B0k ) LT ik 9 SRR BP0, ).
agdditien, theguinorty (prefemed) kack (o, d’éﬁi’b wniéstgwg@th tapndawietithe sidgwalls 20
aﬁéjgrpis Q%oc?@l%%e%@@s‘ismik?' and ﬁjle air,i aé%g? 6 él,(lg]h%laqo f-fslnﬂlla eﬁ solvent

one mer charns of t
aamu?.plwré)l whiely m(egnmferedmai mgmgnlo Ehﬂmﬁadmty blockdo ﬁfmt dme!hm interface or

V\Egmﬁ] %?'8 d?%af tge zﬁféﬁ%&tﬁéb i ngl olgt%{f%cegg %m‘at tl%s ness of about
Olcz_ns:ﬁr:]))io mdgoﬁmgginﬁ&emfthﬁgﬁelg)fabgl&mincalrmhaleaPDMS POIMSRI Balf-

l -
P A8 fon B aRE g R

eéxlrbl %Hﬁrgglnrpu@ﬁ;iial 12' within an overlying PS matrix
38, dndaEDivi8 vesidofoah @ bnmagmszwrbaﬂ&mﬁm Sideoaillo DOt Rd ends 22' and a

bfrru?? Pagié'lr rﬂnse H&etg% fg{ﬁ%gﬁﬁggvétﬂt %gqqa,d.ﬁg g% gt(qqsy ere t'?lat would preferentially wet

PROMEB. pent anedi onat e, nol ybdenum (V) et hoxi de,
nol ybdenum (VI) oxi de bis(2,4- pentanedionate),

WSREY oSk eindenbiedt Fhimgmmes materiah cap b ey crosslinked as

preeipdsidesstibeix dh boin¢ opbBsdinaas it witface a1y ¢tBoqT hi t)le air

i (k05 Ot DR PO e e U OB spose e underlying
rrﬁ&ix| Adiemnvyex Rk pescene ntheRadhepmbled pminblaﬁaﬂéﬂm can then be
- entanedlonate platlnun1hexaf|uorogentaned|o at e,

PlfRF%?@?qﬁﬁFgreﬂ @ém%@ it frrme maskingimaigrial to etch the underlying
sitsirdtéipgropent anedi onat e, ruthenium (111)
2,4-pentanedionate t et rabut yl ammoni um

[0@3%33 |C %—Lﬁ?{ﬁ?ﬁ%ﬁ% tnvgxg%rpéovdéqr@? OJTD [o% g&g{i egaétructlges of parallel

lisk 36k hdaedble wlaL%Sa@Q@&&aQ? 2498% 2RGS5O Ovér0a88 At as inbwdde

Agi | ent Technol ogi es I nc atons of an inorganic
trgr}sgisr ddie gflgy}’%urg%fogn%frgqn ce'fénc&r -formying-plockfAgpplymers can be produced

cdmRldY/asie MAst8: tlﬁsh%r)lax%@ﬂ‘artf@nﬁxﬂg sroaeea;b%ewaﬁu RIR iRpRYK pattern
of a di bl ock copol ' exation of the atons o

trgngEer [y Rl ng fi@é‘%@% ‘wre Pr"efi I%afp‘??}i wptkecommated tpprrays of minority
leQJ KAintiors ﬁp@)sugi)eﬁ’&ldxﬁ leafBHtPUl'bblganﬁ)( d(lg ® Lkhd@émtm?‘@h fHeSnatrix

ridiné group forns a coordi nation

uqdﬁ@lre@g theccybipdess @gmgétqjung i Thg metimdy alse providg Pr%ﬂﬁnése%ﬁered
eléﬁérﬁis HPS Barlofdiet F@%eethat'%%n 88 ﬁﬁﬁ’g@kl%rque nﬁ%lg ﬂﬁﬁ%? electron

conjugate, a solution o e PS- ock copo
e@alriltmrmwwé@hwwﬁloetanymrd@ewrmem@h¢tgh@93raphméﬁ/ feature
Sléey?ﬁ)tdg&aggh% Q&% bl@ b§ 'Flggln% rg{on%asrgflx I&mf,;l m&lsﬁ)egl%sg'g!i S&( @(%ventlonal
phmﬂiﬂm%msﬂlle c_l_e@crtbeﬁ @tmmaysmsamsbe m@bf ¢rmé@|yqdr$ndJs
2007/ 0222995, bl ock copol ynmers that incorporate an

i norgani ¢ species can al so be prepared by a direct
wisabigsi S techni que. For gxsml e, a sequential |iving

pol ynmeri zati on of a nonnetal - containing nononer (e.g.,
styrene nononer) followed by an inorganic

speci es-cont ai ni ng nononer (e.g.,
ferrocenyl et hyl met hyl si| ane nononer) can be used to

synt hesi ze an i norgani c speci es-containing bl ock

copol ynmer (e.g.

poly(styrene) b poly(ferrocenylnethylethyIS|Iane)

N P —p—. ~N AT o o o o o s



[0049] The fil m norphol ogy, including the domain sizes
and periods (LO) of the m crophase-separated domains,
w@amdbateadntrol | ed by chain | ength of a bl ock POpPUE2N®041125
(ol ecul ar wei ght, MWN ‘and vol une fraction of the AB
bl ocks of a di bl ock copol ynmer to produce cylindrica
nor phol ogi es (anong others). For exanple, for volune
fractions at ratios of the two bl ocks generally
bet ween about 60:40 and 80: 20, the di bl ock copolyne
ingororandiingsisag sespeondbetommenufisiuring PEesREs Hovisrend plovide a low
rd.ad ymer B within
caﬁ’r#é ih?odg.mw\ft t?}%.lﬂqﬂgfdr @a%hcé%ﬂlg@lmgg siglilcng'@%: I nder -
form ng PS-Db- PVP copol yner naterlal (LO-35 nm to form
[@096Lit 2Bhanghwpesifiqrmbodimantshare begn ilngpated aad %cnbﬁd Herein, it will
bgﬁﬁﬂréc’fat&f by tRode o rORITRAY 99}1 o méQR at £ éManﬁjhrﬁ)ét azﬁfih %Ocalculated
PVP With a tota ecul ar weid
tck@c/hmw the [s@06 DlrpREsfragyr Yersybstionted for ﬂsApeoeﬁfeere dmfmts séxawn This
<RERAR IE 4R e S RARNHTRY oL ftoh Br FHaliPS UBR of il pprding tohe
_ptlmpllme%the ihvéntioatas descrbwduThelefore, inis intended thaibisdaeatianbe

hmlt%% Qfagﬁw ﬁ}e cgzglglﬁ %??glté egﬁgﬁ%ﬁﬁ rr?g?;gl%r 'd?gclo%\?regof pa?eggulteferences

ashpubdicatios vitdd|in de applicariobark dwotHoeatdd hbaiefeeermm tlertine
bl ock copolymer material will self assenble to forma
single |layer of downwardly- facing half-cylinders
regi stered parallel to the sidewalls 20 and extendi ng
the length (/,) of each of the trenches (e.g., as in
FIGS. 7A-7B). The thickness of the bl ock copol ymer
material 26 can be neasured, for exanple, by
el li psonetry techniques. [0051] The bl ock copol ymer
mat eri al can be deposited by spin casting
(spin-coating) froma dilute solution (e.g., about
0.25-2 wt % sol ution) of the copolyner in an organic
sol vent such as dichl oroet hane (CH2C 2) or tol uene,-
for exanple. Capillary forces pull excess bl ock
copolymer material 26 (e.g., greater than a nonol ayer)
into the trenches 16, 16a. As shown, a thin |ayer or
film26a of the block copolyner material can be
deposited onto the material |ayer 14 outside the
trenches, e.g., on the spacers 18. Upon annealing, the
thin film26a will flowinto the trenches |eaving a
structurel ess brush |ayer on the material |ayer 14
froma top-down perspective. [0052] In the present
enbodi nent, the trench floors 24 are structured to be
neutral wetting (equal affinity for both bl ocks of the
copolynmer) to induce formation of half-cylinder
pol ynmer ~domai ns that are oriented facing downward on
the trench floors, and the trench sidewalls 20 and
ends 22 are structured to be preferential wetting by
one bl ock of the block copol yner to induce
registration of the half-cylinders to the sidewalls 20
as the polymer blocks self-assenble. Entropic forces
drive the wetting of a neutral wetting surface by both
bl ocks, and enthal pic forces drive the wetting of a
preferential - wetting surface by the preferred bl ock
(e.g., the minority block). [0053] A chemically
neutral wetting trench floor 24 allows both bl ocks of
the copolynmer material to wet the floor of the trench

winéldf1qvi des for the fornpd poyy of the hal f-cylinder
line I'ayout of the disclosure. The use of a neutra
wetting trench floor in enbodi nents of the invention
expands the nunber of block copol yner materials that
can be utilized to produce self-assenbled filns having
a scries of parallel lines formed on a substrate
surface that can be readily used as a mask for etching
the underlylng substrate to forn1a multiple |ine
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oxi de material and form hydrogen-term nated silicon,

which is neutral wetting with equal affinity for both
whbk@melsteed a bl ock copol yner nmaterial. H-termnm PeE/Es2009/041125

silicon can be prepared by a conventional process, for

exanple, by a fluoride ion etch of a silicon substrate

(wth native oxide present, about 12-15 A) by exposure

to an aqueous sol ution of hydrogen fluoride (HF) and

buffered HF or ammni um fluoride (NH F), by HF vapor

Al :a hydrogen plasma treatnent (e.g.,

atom ¢ Nygneaeddof fértimdd nafBsthichieéd EPO'Pﬁﬁé?dnﬁérial &P8substrate,

substrate can be further processed by grafting a

cPApARdME: copol yner such as PS-r-PVP, PS-r-PMWA etc.

sel.e I erial

o) CRERHEL 4RI QkIFg BUOELG Bt A Pt ks sl

lgyer o theSstistr@eRhe PSich hppngg leegth 3 neuitel wetiingfioas, and opposing

t oh
sfagw&][)s%d WS tgﬂ% eﬁgfgﬁnﬁ%llygvlv{ﬁlé ( g%%l?%ﬂﬂ@o@@l@%l&éﬂg5polymer

can be provi
poI yam:ﬂymaa materielf prefesentially wettingite ttheyhingstyHaenkydver amd in contact
%18 di efinic d nyl benzene which
“i’l r%}f( PGl °°B°4ymﬁ%?lat68ala%lhw thé %%H‘H‘a edd silicon surface

t 0 pamdaloeg thdblatk @pﬂxl}m’hﬁmawnhll’ﬂuc}kthﬁt therblopl0 @0]ymer material

ferring. agai . n_ano odi

sErerar SR Borikormind e ARE b G T BR YR YppoiFimer
Wath d xa@tnafofemaj@mmbcloasf thé b1bhecdpsatyarer ahe hadfyeylindridal paigmer
trenc ', ich re s sel.ecti
apgey oo & ek Raospl xS et R A eR
h#letylidagicdl donalns abiey@ldcs odélitedabwarddad 2tting tiepasgidveadng trench
the material |ayer 14'). For exanple, a random

8%‘po| ymer (or appropriate blend of honopol ynmers with

bl ock WHDNGARGASHLLICIdith D vheRinho BihotR blosk 6f the bRBE fopolymer
cont ai ni ng_epoxi de groups will react selectively to
c‘t‘é?ftﬁeﬁ%ﬂne%?ﬁ ne functional groups (e.g. -NH and - NH2)

on sili comhethdthddlsr @Rich 3 iviHeFeRithe Yoehl tsrgextetea ﬁbﬁﬁﬁ@@roup
relative to silicon oxide or silicon. In ano

censishpg of silicopnsheemivpe titaniig AlumigHsn, molybdegurg; aqltdﬂattfwm
rRRnYih lz'ir@&ﬁurﬁnlqnés% %Q&Wiﬁt' 1e§d ?an 2@ce a material such

as an oxide (e | oor can be treated to )
fornd-Ht eTfm mfah@cpfﬁlamb rwhamlp @e rareBbeskel herlock copolymer is

Jg&tte%r% th]cAgn tgpecogswt %néglﬁgpx%yl@%dfnefw t@tﬁﬂn%eltt%g:?la%

pelp(ldctide, pcfl@@%buwmcy;date)ambx(htéylcmblmtwrbm); paly(aditengpxide),

for PS-b-PMVA and PS-b-PEO) can
p%@&%{figgf%eé‘rﬁ% gr a?r%i ng a sel f-assenbl ed nonol ayer .
( SAM. of "Ehetmétbdd @i emémmas@e shndrigy blockasf the block copolymer is

se:l)’ec eg%xo?neﬁt% gro c%g 13%41' )og gé’lg Eha?spg)?a%‘éke Wﬂ?fx@&ﬁ)&gﬁ&&e) and

pd?ﬁ(lféqocbt@nmbﬂayhﬂwlsdgquS (2007) p 355304 [0062] A

surface t t in n _
be p epar’lle]'g %ey é’p°$f#‘%8‘at §d ‘gf‘ glﬁt( ity Plgclg@ﬁgg glgcl?io%‘alymer is
Seﬂﬂ@&ﬁﬁomﬂletgfﬁiiprmhélgtmgrotﬁssly(st}méﬁehIpe]y(1aas]ﬂam),qmmmymme) and .

a, benz u
P@%@%%E? ﬁ&hpéct%y%é' qﬁ%ét’%ﬂﬁ’&?&f“ﬂ?ﬁhom copol ymer of
styrene and nethyl nethacrylate (e.g.,
pol y(styrene-r-benzocycl obut ene-r- nethyl net hacr yl ate
(PS-r-PMVA-r-BCB)). For exanple, such a random
copol ymer can conprise about 42 w-% PMVA, about
(58-x) wWt-%PS and x mt-% (e.g., about 2-3 wm-9% of
wabtbas) 1pol ybenzocycl obut epeopsy3 pol y( par a- azi donet hyl
styrene)). An azi donet hyl styrenefunctionalized random
copol ymer can be WV photo-crosslinked (e.g., 1-5 MWcm
L2 exposure for about 15 seconds to about 30 m nutes)
or thermally crosslinked (e.g., at about 170Q0C for
about 4 hours) to forma crosslinked polyner nat as a
neutral wetting |ayer. A
benzocycl obut ene- funct| onal | zed random copol ynmer can

o g, NN\ NN



pl aced into contact wth the PS-b-PVP bl ock copol yner
material 26 will be preferentially wetted by the PS
whb@ek346ahi | e a PDVS material 30 nodified w t hp@r/us2009/041125
hydrophilic surface will be preferentially wetted by
the PVP bl ock. After annealing, a PDMS material 30 can
be renoved, for exanple, by lifting or peeling the
material 30 fromthe surface 28 of the block copol yner
material 26, which can include applying a solvent such
as wét er , The methesd of Claincl, wherein apphyingsiba Riefrggntially wetting material
P
égs%ggffm&%g%gx\gﬁhdck L0 ARG 1B gdnﬁin PR AR clastomeric
rrmmsl not di ssolve the bl ock copolyner. A dilute
fluogi de oI ti o
be a%pl i e tngedé f@mg’n deN% nth'é'ErefJ}?nF 1’a%ﬁ1ﬁ%gﬁ&rﬂ.l cso(?nprlses
p@l@@ﬁﬁkthylsllcmamet)lmepolwrb@bhnﬁ)ant the preferential wetti ng

gﬁtrfe ICZI 2 ed?e%{;c“lb oe%kg{l g”&%%l"&/ Preﬁeé%zla.{l%\rve%gn}g Cl’it comprises

pelyaimbtiylsitoxae) BEving aﬁycﬁbpfﬁh@ﬁurﬁbel ectric (SCD)

oot ibn 1 T o TR, € SRR R BT LY P Bk g comprise

pél?@hlﬁahiﬂﬁﬂﬁxaﬁ@cﬂmpnmtg §iRadll gielps oﬁﬁ@uﬂfeﬁ:@n oxi di zi ng the
pol yner | ayer

gen atno
st eah om%”i‘%}i‘f’dﬁggfg 1y Whetein-4pe “?;ga eB’i‘?fe&]%i’tt‘?%we%‘P% mpterial
cctrﬁprfs@§ RRsifAg &h Hblghsie %ada'rﬁ}(ioqgm( £l ove AE blocR copolymer material
drophilic surface that wll be preferentially wetted
gmtthﬁ‘e“@’\?h (minority) block. In enbodi nents of the
met hpd, thg rﬁeshddiaéflc%mclqnwh@reﬁlqnéib&efe%t@nw&mam%ﬁw
with a thermal anneal the BCP material. Exanples of
cnprissHhSRBAR dickring nﬁ?é?ryﬂ#ers include a silicates,
si | Of(Sanes}'lﬁ%&hod JPCILROE Ruriile} é&ﬁﬂi&ir&&éﬂ@wﬁéﬁ@brefercmmly
hexamet h i si | oxane, octanethyltrisiloxane )
weiting mﬁa@gl o@xppse d'g@my@lctdd:é@g«kg@pglumpr material within the trench.
hexappt hﬁ}félrﬁ» et Wit T hereln3bhBARE (e pil iSRG Wetting
oct anet h cyc otetrasi|azine,
mhtgnalmtﬂwls@yg}tamtmgghd rrefcreptially wetting material from the annealed block

trimethylsilane,
Cog) ﬁ'e% %ggmgfr)lot ri methyl silane, etc.) and
si | |Hiesqu1|“he>nmnlezsl o(féllgm 14hﬁd&egmnmiising@quir®méve@HS®e
f‘ nwon A= a%rlgl can be applied, for
PIEXA r{’g é}’ BS/“‘ ’ﬁ N1 T e ef)npq ying, flow coating or a
spr a1>6 c 0 althc rm@tltoelaiﬁ mleqmel 3, Wheremahe/ graferenfialtyheettipg maenal
erial D\ 64261311 f 33conpat,i bl
e T RS Re T 2 B DR TBR R DRERA Mgy comprise
applamgdd Auorit@ttasedatcham. al cohol . After annealing, the
di el ectri¢c prefer i.al ting material er 30 n . .
be r€mov e&%%r?g 02% I g‘lfeqﬁ'ﬁﬂc"g?@ﬁ”’géﬁlﬁ"tﬁ’regy8@8""‘?g}e majority
podasiek t¥xpppiny halg-cliddridalr dofitinlase the shisshartadiabadt edyaid
fg di eI tri,c material is etched at a |ow etch rate
ha% Cyémd“? %m%'ﬂ%n about 200 A/minute). [0070] Wth the

pr ef@r entrihgmenttolf cga.mt alrihet combristhg GolBétAGLy rébling Pelymeric
surface 28 of the block copol yner naterial 26,

an

malprial 40 pYRSHIbE sehskate and forate Bt PBRReNt 0 Gm"@ﬁ"ti’ glock into an
in6rabEE reB® MARLMINREL MaPSkBinbRaRil 35eal HRRMAPIOENS A 1ihESPMR Sebstrate.

to the preferential and neutral wetting of the trench

surfaces and the preferential wetting of the overlying
"material 30, and forma self-assenbl ed pol yner

material 32 as illustrated in FIGS. 7-7C. [0071]
wigsdl, anneal i ng can be gpgeliact ed at above the gl ass

transition tenperature of the conponent bl ocks of the

copolymer material. For exanple, a PS-b-PVP copol ynmer

materi al can be globally annealed at a tenperature of

about 150-275 OC in a vacuum oven for about 1-24 hours

to achi eve the self-assenbl ed norphol ogy. The

resul ti ng norphol ogy of the anneal ed copol ymer

material 32 (e.g., paraIIeI orlentatlon of the

r '



VWHD\ 6426131.1 2 0 gf33and/or iron-containing additive

where the pyridine group selectively solvates the S
wapaoasi6dpeci es, during the anneal, the Si andPEBUS2009/041125

species wll segregate to the PVP half-cylinders 36

(and wetting layers 36a). Suitable inorganic

precursors are thermally stable and will not

vol atilize at the anneal tenperature. [0077] In the

illustrated enbodi nent, the width (w,) of trenches 16

are aBoutA meghog-of fqrmingla Eanpstxictubesl polytmsn materigbgn asubstrvse,

cghﬁggncopolyner 26, resulting in the formation of a

& hal f cylinder down the center of the trench 16
fr onfcmnbigcadko@aleymelrmhtaml rvgthin qomtm:h invangterialflayeb overlying the

d 7
s0sRen S B ER b rihG » TR Ok B Dl o bl o 1§ o gprosing
s(dewil)s a)(ld Fhﬂ% tidt e prefatenegdlly wedringdao @(nlnnmp blogkef thmbtoek icagolymer;
asse

h a| £ ara,ymlg]@@Pgng@r?f{éﬁa{xﬂfya\gew%to e@&yx)n‘xn bllcﬁ‘]% é)ver and in contact

wWitBNhESlodkcopSIRer m@ﬂeilﬁlfmdinsthalﬁ@ﬁch( md of adj acent |ines
L val ue of. the bl ock

at or about the pitch dista
copofayeg 2 ipraphase Sepfmaowrfﬂ P‘O@?‘EOPOBF’%QF‘?C“WP Siteis
hhlk- Bﬁﬁld%ﬁddhiatirhd;dﬂnpﬁxshf Qﬁ?@lhuﬁ)ﬁfy meckvmueaﬂockfc@polgemanmlaenamx ofa
according to of the trench and/ o the
mygjasity hleek ((fﬁye pclq_cqu]yg@r,d]pe halcyhipdarid oxgalﬁaow domam orlented
parBli&ké Bk trehBAVR} arfth ltegirsteHaQo leQdewanialaVine Extgﬁdlﬁg {n@llenigh of the
annealed and ordered, the preferentlal mettl

trenghethe Aplf-gyi r@ahpqéﬁmrmwamm acsritiRied G g gyl wetting trench
faessenbl ed bl ock copolyner material 32, as shown in
FIG 8. [0079] For exa in the use of a solid,
cl as2®nerThe methaskaf4llaigol % wélhreaxsthmvsh hegyewitith elrabapt LER times
t I
G T HloRRBAGEE UL N HA AR acsiy RIEGiRied within the
tremsthvhening e ivadth oS alwuhPati-bl e with and does not dlssolve
or e%lc h t ﬁ)% rﬁéﬁo%rg}légnpg Wgrre' qﬂé@ér{&g h§¥§@id@h¢‘ W&k Ethan about
al co et'c. can be ap fl y spraylﬁ
2 gwk thwg; tahe afgttedrlockl c)op@lgmpe mds’atoa)rme Bwléb)rlmtibnedomams are
foame w1 ?eﬂtéenézggf’; e}q%el%ter? ?n %i\rmtas ngt z}bg tﬁ(g AQ%I ? E{‘ téle block
cdwﬂmmmde solution (e.g. NH4F HF NaF etc ) can also
be li to e t e ennv deconpos
2 P gt rfedtod 4 ogm A whERBR R LT SRES! Bt Hmore

ﬁmﬁymeth@mebﬂﬂmmkmhcbpﬂwﬁaeferent|aI wetting materi al

30 i pose f rgani c terial such as a .
spi e on Frg%q% of ?J(l’]%ag)% glgﬁrglnﬁga r’.rgll w %ﬂﬁorﬁgmpnses a blend
mngﬂnmeﬁnhmmameantrolled etch back process, for
d etcha

exa PRl vi a fluoride-
V01 Bl om0 ok hing = et e R DMEB A on a substate,
rﬂﬁial is etched at a low etch rate (e.g., less than
about 200 Almnute) without altering or, danmaging the
2o chian2 SF gHHEm LIS etk OB TS PHR b D P MEHE & Teeria
1ay\!iloehheadmba}a@esmmwhmgei leﬂéth@nduﬁaldﬁ@ﬁmg}hﬂédﬂ aaldtupp@mg

copol ymer material that |nclu es an |norgan|c S

s1<éeévaéls andg;nds ﬁ@t arétpgefsrentgfl Pjrv&gtgggo @mﬁloray g 6\( gg@e g‘f ci( copolymer;

etc m%aytdgeanra%wgsﬁ&e GRIIReNRNY sfvehﬂltg t8 He rhiBSrity BRICE@RELand in
speci es can be used to sel ectivel ¥ renove the organlc
T

coaispwite e blask copplymergeaterdad pothintbe renshied™ds, | eaving the
I norgani c species on the substrate to forma mask
material . For exanple, an oxygen plasma etch will

whiSimy g t he carbonaceous ngg g¢3sdomai ns, | eaving
inorganic material (e.g., S, Fe etc.) as lines on
the substrate surface. [0082] CGenerally, a bl ock
copolynmer thin film 26a outside the trenches (e.g., on
spacers 18) will not be not thick enough to result in
sel f-assenbly. Optionally, the unstructured thin film
26a can be renoved, for exanple, by an etch techni que
or a pIanarlzatlon process to prOV|de an about
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used as a mask to etch the exposed substrate 10 at the
trench floor. For exanple, in using a PS-b-PMVA bl ock
weopoliysses , PMVA domai ns can be sel ectively reP@l/es2009041125
UV exposure/ acetic acid devel opnent or by sel ective
reactive ion etching (RIE), and the remaining PS

domai ns can then be used as a mask to etch the

substrate. WHD\6426131.1 2 3 o f 3 3[0089] The oxi de
lines 40 can then be used as a mask to etch |i
openpgalingzhg Blogk copofyshes Fateyial -wclt that the Block @ﬂpelmr mgtgrial

sEIBRLSEMBEs nfh }FJI lindQcd! Enaihst tﬁé(ﬁ[mh?y bl&:‘k‘ dTgheqnock copolymer
ani sot r opl c, ective reactive ion etch z
thtmce@stHX(OO@g@]ormbbhlepf the bleekseapalymen tha Yél@drlcal polymer

{
e O
haléwﬂ\ueidpalfdomamx hayihea fasps pngnted tbwerdrandimetiing dhtt: rsuitrhlawetting trench

f%n? ar'td1 Fe B )Oglﬁgk Po?r%m niqg)(ef‘%ch% tﬁ ckf 'oH)lggte nﬁ

erla as a or met a as Cu,
A, ¥§. SiTheandhdd ofNClaina?d) whewirhtbe preferantibldy wething atyrmspifere is

GRG0 5 g e L0 BB L S Bl v
afr3Pcre. Ref erring now to FIG 12, in another enbodi nment

of t I nyent i at no hee46.can be applied to

f or rr?gn a(¥ 't?gé’tfte%?g'é‘gﬁtsu %éte WPREE828' of the bl ock
cop ?fo}‘tﬁﬁfg amlarltfaﬁseatbha@ bloblﬂcdpb@nie]f eraﬁherzvlwtmﬁta tﬂe?ch iR a material
preferentia e ol the QcC of the .
W50 D Bibs e dhs GnchBving o Bt 1 FFITaHEEBG DefreeBposine

sRERAIB B EARIthat ai«’é%réﬂef&trﬂty'%ﬁrk}gletb@ nSiabYith ®1deR ¥P B2 tbcRlcopolymer;
cl ean, dry air to preferenti al wet tt?e pol ymer bl ock

havi #RPbtipE malrER! Reefereatalin R theparnoe%ht?ﬂk@ver Fdtip gontact
Mﬁ@hé’glo&%opol?h@r ﬁﬂt@rtﬁswlhuf EOuwehdte PS bl OC k has a

relatively | ower surface tension and w |
pr ef @medingdhg Blogiegorglyaes mategialsugh ﬁlatéh%l@%ew@lmqﬁ mafpgial

sétﬁ?ss&ﬁbl?ﬁn{?) f@'\@tln&ﬁ&l E%@éfqﬂé‘mﬂﬁﬁtyaole&V@rthe%l&fk%ﬁolymer

tensi on and preferentially wet a cl ean air
withingopiiek ef a mom)helpcle%b@blnelm@olmeh (hf lwl%tmérp%p@ymer
%:ﬂ!nh% ?rS?e%Ekd graggﬂ% ﬂg‘érggn‘eh gl?&]; il ggttreﬁcgg% the Y6 g ercgaté)ﬁ‘é%h R half:
cyindoeg Idemelne baving a fackanoited tdvandtahy Wetingtire ngetrglIgyng trench
d the like) can be applied as a vapor phase to
préferentially wet PVP over PS (e.g., using PS-b-PVP).
[ 009B}thékrvorprisiag rapfovitpetht prefientiolhoivymieg materiel foaxp@e the

t rese ce of 't ef entlaIIy wetting
arte?rlﬁé]g ere mecr:annatet"r?gw%l ugoﬁe(ﬁluc’t ed such that the

pol ysc&ctltﬂlpmhmvptgahemﬁparmﬂyanerrblcrcte spexpose the stlistrate wherein at
t 1] f the
B SHER ofe BRECRdRET dnt it R e SR Wit sybsvec

at nosphere 46' at the air-interface to forma

sel f-assenbl ed po mat.eri as illustrated in

FI GSichjrg exgpse |pﬁrtr°¥>§ ﬁﬁﬁgéu‘tssats rre%eraﬁgterl%tr W€ Dr ovi ded

by tdve WITdrEhteﬁVMd)onTlalhmﬁ Whaﬁﬁlh%mﬂn@rtty Bloek coniprfsés&(]ﬁetal and
|sn wetting to bot Eolyrrer

bl ocks,

rRtn GrEIPTS K5 R SRS T ROV HaY Bl Block and
foph R Bieahéthidhtotihdrpghit Melah@atdtifQk blive Bh Alsubsirate.

WHD\ 64261 31.1 2 4 qf 33cyl i nder-phase bl ock copol yner

conmposition (e.g., 70:30 PS-b-PVP (inherent pitch ~ L)

will self-assenble such that the mnority (preferred)

bl ock (e.g., PVP) will form parallel-oriented,

downwar d- f aci ng, hal f-cyl gsngeyz domai ns 36' on the

neutral wetting material 12' on the trench floors

surrounded by an overlying matrix 38" of the majority

pol ynmer block (e.g., PS). In addition, the mnority

(preferred) block (e.g., PVP) wll segregate to and

wet the sidewalls 20" and ends 22' of the trenches

16", 16a' and the air interface (e.g., using a

near saturated solvent atnDsphere) mhlch are

Y 4 4 N a Y



sel f-assenbles into half-cylindrical domains of the

mnority block of the block copolyner within a matrix
wo@Roo1smpdrity bl ock of the bl ock copol yner, tPeI/US2009/041125

hal f-cylindrical polyner domains oriented parallel to

the trench floor and extending the |length of the

trench, the half-cylindrical domains having a face

oriented toward and wetting the neutral metting trench

floor., 2. The hod of _Claim1, wherejn or.]|
bl ockbof THUMHMOLR Camers HEHeE G e LBt Hpchgrina
mdeddapd of Claim 2, wherein the nmetal is selected from
the group conS|st| of silicon, chromum titanium
al u n&hu m Theop Lﬁﬁﬁmga avhere the filk ppterial gonepsisesg metal or a
dtdl GRRY. um tungsten vanadi um |ead, and zinc. 4. The
met hod of Claim 2, wherein the minority block of the
bl ock0-copBieymethod of Gainedt, aereinghe filh enatgrigLigprensises antingydptor
nQ‘ftr;gply(wnylpyrldlne) pol y(met hyl net hacryl ate),
ﬁy (lactide), poly(tert-butyl acrylate)

poIerthyﬁen@udafbwhmgendwﬁﬂmﬁWNNWMﬁ1ene OX|de)
pon T

fo@rﬁtn@%ﬁs@ﬁ %gs%mt%ﬂgg ﬁ]lgg%(?c%ptx )ﬁr[)l? maE:rtal \D e bI ﬁ)&lxk if fa material
Iayemi theraubsirate, 3k earch dadinpaienpd, gnaowrpl w,cmsg Sedrnapdapposing

sx% éﬁg fanr t?rg&ég}?]; lrtpnéatar%e en{) eﬁ fv(;e “?fz og%lggtjn% bto%fé %Fﬁ%glogg gopolymer;
CI ai applymg/\hmtmmphbh@rﬁmjenﬂtallywduhmk tlwfmmbatyhil@:ddover and in

GERS PPl SpE R iR B RERLERIS: Srel'” ond

pol ya(mtsehmlgehreblaélt copblymet mayial saéldthat the block copolymer material

G o todR iRl bRy vridockial o Block cotymer
withfserh@fik bfh oWB)t blbEWo TR BlbtiedopEIy R, ltlseesaltc@mma@dal pkgymer
the bl ock copo éner naterlal MAth the tr C?h ah
deniey et FARIEP A trengh NeprandexiRRng e langfirg! Mhrénch, e

hX\h@ﬂﬁl‘dﬂca{l REmRInE hNRN4 faé bifentdt thivira aﬂaitveftang |the¢&ﬂﬁ£l|v$e@t§1g trench
poly( |nethyIS|onane) or pol y(urethane)

flges Msiiheminorisy blogk fopmiedilaver Reryingrths Rlagk %PPV%meﬁ@l
nat eédnﬁJrlsﬁtg Mbﬁ@ésa@@!)%ﬂ% ﬁ)layl)tsthé %ﬁﬂ@ AN !oréﬂp@!se the

B I'i ¢ surface. e met hod aim9
a’W@é‘F@a hckwobﬂwmﬂ ‘dlthly theranclig nat eri al conpri ses

pol y&f@cﬁ?&@%ﬁlx&%ﬂé‘%ﬁﬁgy@{grﬁér%cﬁt $ @l die QURfa rcin

surface rein

lepsiet parédreqfdhe haif-¢ylindeieal ﬂnrgaln‘ateetauralas 8 ewpmus\«;%lme On sal substrate;
positing an‘inorganic material to forma |ayer over

the bl ock copolyner material within the trench. 12.

The stehingekposed @ortions ofithe wihstrate o ol apreathetherin. al | y

V\n’g: thr2ng| rz@&gwn%] fflg&‘ﬁﬁl‘ gﬁz!c't?(?\éﬁﬁ%% n%ﬂcl?meal rﬁgtwlél (l:ayer overlying a
substrgte, rtlm tregch baving sidevidile, qnds fadloen taivatithyandve f¢nigtiy the polymeric

Q_ex n bl oc

mate{tagr omp rlgtn% %scﬁp %‘sﬁem[;ﬁrecé ﬁfg)ﬁ]? Qe'_p%?y %a e aﬁtpoglllﬁ{'gﬁ'fé half-c mylmder
pol)’&ner\mefams of & erimority golymer oek mraemzttnmbf ymagetity pngymer block, the

al rises s rentla
BTG PRPR e BT CPactlL e PP S5 Aelipe the tengin
ofitad e¢rich) the AAf-cyllndriom idomdine havthga fﬁbé.éituafedrohhba‘ trench floor.
conprising, applying a solvent to the preferentially
wetting nmaterial to enhance renoval. 16. The nethod of
Caim13, wherein the preferentially wetting materi al
conpri ses an oxide material and renoving the
wis@bgnigntial wetting matesj af33l ayer conprises applying
a fluoride-based etchant. 17. The nethod of Claim1,
further conprising selectively renoving the majority
pol ymer bl ock to expose the hal f-cylindrical domains
and the substrate adjacent to said half-cylindrica
domai ns. 18. The method of Claim 1, further conprising
sel ectively renoving polyneric material to expose the
substrate and forntng a netal ~conponent of the
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WHD\ 6426131.1 2 9 gf 33anneal ing the bl ock copol yner

mat eri al such that the bl ock copolynmer nateria
waelbAasstnbl es into hal f-cylindrical domai ns BET/URE09/041125

mnority bl ock of the block copolynmer within a matrix

of a magjority block of the block copolyner, the

hal f -cylindrical polyner domains oriented parallel to

the trench floor and extending the | ength of the

trench, the half-cylindrical domains having

ori eAded Thrpalvmersimatesaliohglaim a2, ﬁ’@l?f%the\iﬁ‘f‘?}} %@rf?@ms a
nfe{:t%? CvettfAB qnatté?ﬁl Thd He! s‘déwghso&h ch@ d¥hipbis@a nddeaihl &é‘f@lrenﬁﬂl?l
copol ymer material. 25. The method of Caim?2
welttingdp ﬂuetmieowé»pbfmnbloakl y wetting atnosphere is
sel egj ed r,
i dai r TRyl Bl GHp of CRT) 53 P Lorbb Y e
pReremtiatip etithg 36 tbetrmhpmg biock alstyingtthe popmpri¢ mategal.
for g el f A0 . [ :
w e e TRk R BECRLP 5K SRR X IRy BlokRiclectively
cbinpritdes emeeknl.havi ng a Iength, a neutral wetting floor,
and opposing sidewalls and ends that are
preferentially wetting to a mnority bl ock of the
bl ock copol yner; applying a material preferentially
wetting to the mnority block over and in contact with
the bl ock copolymer material within the trench;
anneal i ng the bl ock copol ymer material such that the
bl ock copolynmer material self-assenbles into
hal f-cylindrical domains of the mnority block of the
bl ock copolymer within a matrix of a mpjority block of
t he bl ock copol ynmer, the half-cylindrical polyner
domai ns oriented parallel to the trench floor and
extending the length of the trench, the :
hal fcylindrical domains having a face oriented toward
and wetting the neutral wetting trench floor; further
conprising renoving the preferentially wetting
material to expose the anneal ed bl ock copol yner
material within the trench; selectively renoving the
majority polynmer block to expose the substrate wherein
at least at portion of the half-cylindrical domains
remai ns as a continuous line on said substrate; and
et chi ng exposed portions of the substrate to forma
trench therein. 27. The nethod of O aim 26, wherein
the mnority bl ock conprises a netal, and renoving the
maj ority block further conprises renoving the mnority
pol ymer bl ock and formng the nmetal into an inorganic
netal material as a line on the substrate.28. The
met hod of Cl aim 26, further conprising filling the
trench with a fill material. 29. The nethod of C aim
28, wherein the fill material conprises a netal or a
netal alloy. 30. The nethod of C aim 28, wherein the
fill material conprises an insulator material. 31. A
met hod of etching a substrate, conprising: formng a
sel f-assenbl i ng bl ock copolynmer material within a
trench in a material |ayer on the substrate, the
trench having a length, a neutral wetting floor, and
opposi ng sidewal | s and ends that are preferentially
wetting to a mnority block of the bl ock copol ynmer
appl yi ng an atnosphere preferentially wetting to the
m nority block over and in contact with the bl ock
copol ynmer material withinsptbhgstrench; and anneal i ng
t he bl ock copol ymer material such that the bl ock
copol ymer material self-assenbles into
hal f-cylindrical domains of the mnority block of the
bl ock copolyner within a matrix of a majority block of
t he bl ock copol ymer, the half-cylindrical polyner
domai ns oriented parallel to the trench floor and
extendlng the Iength of t he trench the
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