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WO 2005/ 017617 PCT/ US2003/ 034347 PLANARI ZATI ON FI LMS

FOR ADVANCED M CROELECTRONI C APPLI CATI ONS AND DEVI CES
WANDSWVEBFHODS OF PRODUCTI ON THEREOF Thi s appl i PEX/US1003/034347

clainms priority to United States Provisiona

Application Serial Nunmber 5 60/488484 filed on July

17, 2003. FIELD OF THE SUBJECT MATTER The field of the

subject matter is planarization conpositions and filns

for use in mcroelectronic and sem conductor

appl i , RSl . | .
10 B%%REAT?% mee{i% ﬁgﬁir equir eng%tlgﬁ?gr ; %‘?Erﬁﬁmm
ABPLOC AHROAS AND RIBEYIGES AND METHORSOF FROBUCTION THEREOF

features of integrated circuit devices have continued
to be decreased. Manufacturing of devices with

smal ler feature sizes intro es new.chall enges.in. .
T PR S aBioBEC to DG EREs SF g LS eRron Serial Number
6084881 8P fithdaingnlyf @hedazat i on. One of the chal | enges of
produci ng mcroel ectronic devices and using themin
various applications is the gl obal planarization of a
surface having a non-planar surface topography.
FIELp o2t &usgiiagrslr f ace general ly conpri ses
ut1TT1zrng one or both of two different actions: a)
TiRA%eRD off Oth GubPdet Ta@r RN pRha$BRbR 3&%636%1513@ Bl NBIms for use in
surface. The action of subtracting 20 fromthe _
migtpeleganiq $ud pagicensiapier enphicatiqrs, is¢lpdiag thejrgngiendssi grpdoetion.
ot herw se physically or chemcally etched in order to
renove any unwanted surface topography and
m nim ze/ renove any gaps. The action of adding to the
BaggermiaNdisual | y neans addi ng anot her |ayer to the
surface topography to fill any gaps and create a
snootchmsalr fhecrequiRingmis for dhstempdyforaehaie; ithenchasaaaistic dimensions of

tisfactory wher he fi.lmthickness .neasured, at . th .
rof s Slerlals SF0R ddfectpal iR 38 AEERRHaEHn Mapdfctuing of
desiced Retls lstﬂhﬁl&?fefe@lﬁrd biged ORILER hh%w lchaltdagesf il Many of the processes
t hi ckness difference petween.the topography and open .
copy R 4GS 1 SETFARELDT JRIGHOR KRG tg? hilfonghs ogproducing

mfgf&légiar&?h d@ﬁ&és‘%ﬁd?@ﬁﬁ% kRS in JaioROGliEARns R RO BIbABIRRzation of a
aaartiron 1s no
surface having a non-planar surface topography.

Planarization of a surface generally comprises utilizing one or both of two different
actions: a) adding to the surface, or b) subtracting from the surface. The action of subtracting
from the surface usually means that the surface is polished or otherwise physically or
chemically etched in order to remove any unwanted surface topography and minimize/remove
any gaps. The action of adding to the surface usually means adding another layer to the

surface topography to fill any gaps and create a smooth surface.

Planarization by addition is not satisfactory where the film thickness measured at the
open field area is substantially greater than that at the surface of the topography. If the film
thickness difference between the topography and open field area is too large, a high risk of

yield loss at the final device develops. In addition, planarization by addition is not
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WO 2005/ 017617 PCT/ US2003/ 034347 satisfactory or
desirable if the planarization conposition cannot
wadegoateet y fill gaps on the surface, especi abCyUS1003/034347
smal | channel s and grooves that are forned on the
underlying surface, and in effect |eaves snal
channels that are not filled with planarization
conposition at all, but are instead filled with air
or anot her atnospheric gas. 5 To this end, it would be
satiSBbbAPLLadsRBI0 MR aﬂéhkitioﬁecoﬁlp%lﬁeﬁrcblﬁﬁﬁ 'a@cﬂquately fill gaps on the
conposi tion that can a) provide fi1Imthickness
surfaee, espdeiatly Wesasroalbchagnels pred gipe‘rﬁsfthaélaob @ma@d on ﬁlenmdeﬂmng surface,
ti.al n C
og%h@& I%a%eé %xsxalpchgagtheg h%.{;l &8 g&ﬂ? e]d%\t’lth nph%gﬁi%t\g’e c%m ﬁltglég at all, but
araingteab ﬁﬂia@iwsth acr)orlaaothmatm’edsph&um@sconvent i onal
structural and solvent constituents; d) withstand
| ncorpmisagidoit V@fuld)bé‘l d¢siralblep® sorinl and-unidide ﬁ}biaﬁgnzanon composition that

consti tuen surfactants; nd 10 e anari A
© aSBF"f &Eeea )%lﬁn gﬁ’?’é ¥ eqzm%ﬁ@bﬁzﬁgﬁ%ﬁel@ﬁgqa B4Rt E@stannally
grie@& ihn NG F BRI AL@Bk bNthe t@)fbfra?@?%agegég aQy y gap fill in narrow trenches

sem conduct or appllcatlon
andCThagsels0 3) 054 Symed SismgnRYVeRtionaE sswsyetwmw@at feonstituents; d)
r [ = .

R Ebraort RS cblp o Sy B B AL suractants and
e)pddnasing a syrétce o7 SWSEMQ tnforine ®olpeeett tisy sdrelm ¢asily incorporated into an
dC%%B%H)be n%(n lcElructural constituent and | owers

at readt ]8ﬁ3 1 PP RIS nol ecul ar forces or surface

forces 5 conponents of the planarization conposition.

A filmthat includes this planarization conposition

is also disclosed. In addition, another planarization
conposition is disclosed herein that conprises: a) a
cresol - based pol ymer conpound; and b) a sol vent system
conprising at | east one al cohol and at |east one

et her acetate-based solvent. A filmthat includes this

pl anari zation conposition is 10 also disclosed. A

| ayered conmponent is al so disclosed herein that

conprises: a) a substrate having a surface

t opography; and b) a planari.zation conposition or a
filmsuch as those described herein, wherein the
conmposition is coupled to the substrate.



10

15

20

25

Met hods of formng a planarization conpositions are

al so disclosed herein that 15 conprise: a) providing
w@2@soustur al constituent; b) providing a s ol RENUSHY3/034347

stem w herein the solvent systemis conpatible with

the structural constituent and |owers at |east one of

the internolecular forces or surface forces

conmponents of the planarization conposition; and c)

bl endi ng the structural constituent and the sol vent
Sy téy%ﬂfh{?ﬁﬁ%@Tﬂkg@%kiZation conposi tion. Methods of
—4%g%ﬁ7mr1r‘ di scl osed that conprise: a)
prowi di 8. 20 rl.zat j dot] S

Phobe Hipuiof @ Aaiich 2 floRaRASY WAl SPHPRIERS @ st
copsdifutentyfandt g as sdlvenh tsysgrst wherem thorselvant sysiam 26 c@npytible with the

2005/ 017617 PCT/ US2003/.034347 Rl E SCRI PT1 ON OF
srke PR P RHGREOA P FCITSFOpBrLY Rpaiouiipe forees

cofnPéndnt0 of Ahé §Nlatlkfidn ptaarkitioal | on fitkenhasiihdledes. this planarization
Fi gure 2 shows structural information for a
CORIBPREMIS 15 4155108%thr i zat i on conposition. Figure 3 shows
structural information for a cqntenggated . .
pl adapddiBen, GROBERIBEriZIng, cogppsigen & disclsgihherein that comprises: a) a

crdbiBRREd @?&%c&%&ﬁ&;%ﬁ%? aQblvEntGORERMBIBL&Hg at least one alcohol and
pl anarization conposition. ure 5 shows

F
at lshsirone ethat dstripbastd ﬁqim.eA(ﬁln‘atg@tdmlgdﬁﬂﬂgi@ Ptinarization composition is
ath%@ %&%at!on conposition. Figure 6 shows
planariZati on performance of a contenpl ated

pl ana a,lpfcgrg{i !cgrrﬁpgr%n %Seélstoi ﬁyc'long ihgrlélrnetth%t ncf)o{?n%?ﬁeecfz a) a substrate having a

planai I'on~ pertormance of a con

suifhcenapo grapliyo and dposlhddraation Edrgpasitiod @hofisimpuals e tiedse lescribed
rates of contenpl ated pl anarization conposition. 10

hegejry fhgren BF GREPPIIH™ laﬁaupg?ﬁfﬂglﬁ t%h data for a

contenpl at ed pl anari zati on conpositjon. Fi

ure 10 .
ShoMEtRds] of FTTBIE AaP RIS PRI GHTROTUARS g FS ﬁbﬂcgw%dd herein that

coRbARALY £84Vi@iAs GAMRERED b 8Rstitudat; BYpRokding OWIvent sy stem, wherein the
profilonmeter Tesults for a contenpl ated pl anarization

solyertposiem srconpstinle Wity 0B5stoetred 7 optifiaas20d 37034 34 feast one of the
intg)x%-lrﬁééu?al? fQI%§SCal Rﬂa@lforces components of the planarization composition; and c)

blending the structural constituent and the solvent system to form a planarization composition.

Methods of forming a film are also disclosed that comprise: a) providing a
planarization composition such as those disclosed herein; and b) evaporating at least part of

the solvent system to form a film.



As described herein, a planarization conposition has

been devel oped and utilized that conprises at |east
woep®soiseéthe foll ow ng goal s and advant ages: a)PQT/Us1008634347

a filmthickness that, when neasured at the open

field area, is not substantially greater than that at

the surface 5 of the topography; b) adequately gap

fills in narrow trenches and channels; c¢) is forned

using conventional structural and sol vent
B 3inst RenieN oeyanFiduReands i ncor porati on of ot her

conposi tion-nodi fying constituents, such as

Figtief [agbb a8 b Slui Biep &)y dohdadsdnZBsiwd @ﬂf&rﬁﬂﬁe@;ﬁlane&iibﬁéﬂ @npositions.
to forma conponent that can be easily incorporated

Fihife® Bwe bipsdniralhfor@ktiorSRh 6&& fflbtéﬂ pRipRdiatiah bémMposiibn.
I'n contenpl at ed enbodi nent s, anari zation

FigQR30dhbivk Sttut@iRbics@atich Bt & H@ﬁté&ﬁﬁ'ated QRS atibE Db mpHEich.
sol vent system wherein the solvent systemis

FigRRadhbRy ?la ﬁtlbﬁﬁmﬁrﬁiﬁlﬁée‘ﬂf@' cont%ﬁﬁ?attédtﬂﬁﬁhzﬁf& composition.

effectlve | owers at | east one of the internol ecul ar

Flg&re%es%o% FfaHEﬁz%ﬁ@n ﬁ&f&ﬁﬁnce@%ﬂﬁﬁ%ﬁtéﬂf plid3Gization composmon.
pl anarization conposition. In additional contenplated

F 1?%@%%@ bBinariZ3Gon PrARRhh&A . Q0neRFRASI J1RRZ A% composition.

urther conprise a conp03|t|on nndlfylng constituent,

F%‘chel'v $ows gﬁnémzsaﬂ&fl celdt8. c%h{e larféﬂge?t{dntcléﬁﬂbsmon.

he planari zati n conp05|t|on nmprise any

Flg Sa%%%s ggﬁgg g{%ﬁ rat@soéfyarﬁ%{nm{'}r%git er;%’lg 15&%%@%%&? s

anari zation ctronic

Fl% 9d plgg %ﬂ%&%;%a&%ﬁhh 8&% 'f&% m£ gﬁ%&(}ﬁ&%ﬂ‘i&&m composition.

I es or rrse orga

rl%%ﬂ{) % gg afld gﬁﬂaﬁ%{l&l &Z{tg fo'ing ggﬁfeﬁélate@ﬁmlffﬁlo%fco&%osmon

‘Eont e rgani ¢ conp
%Lllﬁ?lg%ﬁgﬁs %?ao%e%%%gs#ltge#g c%i%e%i)la%al%lana% Orr%gﬁlposmon
conmpounds i ncl ude pol yaryl ene ether poly|n1des
adamant ane nol ecul es, branched adanantane structures,
novol ac- based polynmers and pol yesters. Exanpl es of
cont enpl at ed organonetal | i ¢ conpounds i ncl ude
~pol y(di net hyl si | oxane), poly(vinylsiloxane) and
poly(trifluoropropylsiloxane). 25 As used herein, the
term "nononer" refers to any chem cal conpound that is
capable of formng a covalent bond with itself or a
chemcally different conpound in a repetitive manner.
The repetitive bond fornmation between nononers nay
lead to a linear, branched, super-branched, or
t hr ee- di nensi onal product. Furthernore, nononers may
t hensel ves
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conprise repetitive building blocks, and when

pol yneri zed the polynmers fornmed fromsuch 5 WO
WQRBSHOBTE17 PCT/ US2003/ 034347 nononers are tPemnus2003/034347

termed "bl ockpol yners". Mnonmers may bel ong to various

chem cal classes of nol ecul es including organic,

organonetal lic or inorganic nolecules. The nolecul ar

wei ght of nonomers nmay vary greatly between about 40

Dal ton and 20000 Dalton. However, especially when
DIEENIOEEDEs@aMmabise repetitive buil ding bl ocks, nononers

may 5 have even hi gher nol ecul ar wei ghts. Mononers nay

al s\ d dusbrite nagkeh, tal gﬂ@hzﬂfo@% fiposiieh@&Deef) OIS ed 284 utilized that
for crossllnkln the p anarlzatlon

CoppHIptsittipasheng ﬁgfheefszﬂ‘éwnérg@& 28@ pvesiagss: e AL PEdes a film thickness
th?tlogﬁgf Butdey fﬂL ({’Beh e €2 I %ﬁ%e@ﬁaﬁ}; gxtegt%r Bid& I?hah at the surface

area to t at the Surface of t t opogr ap _
ofj tbe tohegraplam b adequitely gep e &i narom tmhemdpﬂlam a) is formed using
B, RS54y Pl SoDSNCLRS B0 mprpn of e
coh!fﬁohﬁsmmbdlfﬁagedfttnstltuﬁnt5,0£hcﬁ3ak stﬁfa’ﬁ&ﬁts4lhihd &, ﬁﬂtﬂar%i a surface or
S Pat en gllcatlon eri al 10/ 299, 127 and

su]g%{aée( &y diop@gﬁgﬁ d ﬁb cry rbél aﬁll?énl&“p?ﬂmted into an electronic or

Se@ﬁ@ﬁﬂﬁ%ﬂ§$§mﬂbﬂc|udlng PCT/ US99/ 30296, which are all
i ncorporated herein in their entirety and are commonly

owngg c%ﬂfénmécg @ﬁl@o&lﬁlenﬁo Qeﬁdéﬁ?ah&at dﬁt SShstiRRatorhfifses a structural
Ot her contenpl ated novol ac-based pol yner sol utions are

copsiucat 2l g palEend sedetnwvhdiein iy Jobignheysieat is cempetshle Rithfmstructural

co?{ﬁg@%rc Sééfgggcé?fégf‘&%léférﬁaag?eaa 01% %éﬁ%ﬁ%%mol%%g I’fmﬁg% o@iurface forces

coBfpon&BOPL thé’sﬂ&alanazﬁloﬁtcoaiposr(lﬁif’l B AdditionaRd@Bsmyppted embodiments, the
261-271) or Sj.zensk t 13,.89
PR AToEp P SR RS T By ITep P EREOTRBEHGPE Gpagent,such es
a Rfag@iposi tions that are contenpl ated herein are
resol -type phenolic resins. It should be understood
t hatThaRpu@firal BéhsBhRREd T (BplaRitiZ6RdPQDhIdsRIdS nelySCons#RE any suitable
her ei n 20 may be conbined with one another to form
mefEHe POIBMSH FPPiekt PoROBBFEsthal Bnsuitable @sxamRimarizatipn material for
el&?%ﬁ’ll agllcp 88%&1?00%8{1(%65& @%ﬂ&% CO E‘IEESQ eﬁixoi%rhgs olymels moieties or
resol -type phenolic F8sin to fofm a anari zat’i on
coopapatsi ¢4nonompiises orgahid, b@ormrostqrgaimmcmlhc 1n01etles Examples of
at'i on_.i nproves t ure of.
coﬁlefngﬁt?dz mnoy E%Pog%g é)ugds] |aﬁ g} ic i,%s,s lsﬁ%aaﬁ% %1 galhegd aluminates and
compnﬁmcgld:bﬁﬁairm{g trdisAioa megal 0 rExa@lpﬁs &f d>ﬂgk£1ﬁd comp@sids @& 1aB Golyarylene

u be utili in a ri zati on
etlte&::g%g{r]% &, a @mﬁntiaqe mofecgle bran a amantane structures, novolac-based

polymers and polyesters. Examples of contemplated organometallic compounds include

poly(dimethylsiloxane), poly(vinylsiloxane) and poly(trifluoropropylsiloxane).

As used herein, the term “monomer” refers to any chemical compound that is capable
of forming a covalent bond with itself or a chemically different compound in a repetitive
manner. The repetitive bond formation between monomers may lead to a linear, branched,
super-branched, or three-dimensional product. Furthermore, monomers may themselves

comprise repetitive building blocks, and when polymerized the polymers formed from such
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25 shoul d be understood that as the nol ecul es and

conpounds becone |arger (froma nol ecul ar weight
waens®)76and nore conpl ex (from a branched/ cr osRCT/HER®A3/034347

sense) that the successful planarization of a surface

may begin to suffer. Solutions of

or ganohydri dosi | oxane and or ganosi | oxane resins can

also be utilized for form ng planarization

conpositions and also in the fabrication of a variety

mog1 m%Lsegrte rtﬁn&% r?eameﬁi \AQ[OCIQ }éﬂcl)%'%sll og%gfﬁgg %gﬁégé 7va:rious chemical
clasmsn cbmhlemnrs imeluEigteabeginie] ragarometlict \6ar inotGnic! ﬁweercarés The

rial r electronic and sem conduct or conponent
e AEIRSR P 8 hogib OGO AP SIoPGR0000 Dalton
HoweO By, |eBpeRiafly afkbnOmbhSfers o MpatO RpbAYRY Build rkkteﬁl%cks monomers may
organohydr|d03|loxane resin |layers are qui

haveopisatigics mglecklap tiseghtsmcaemgrssmenalso imclitle agditioaa dzréups, such as
gnhgggggﬂbpa£ asehg 5 and devices, such as

amant ane conmpounds, di anant ane- based

Comppungs, the ' ﬂl&r%%gatm%orc ﬁ@sntgoq nglscl% Sy g aerr]f&%s nﬁgrl&lﬁ dgroblems when

di electrics, el éc
comhatngaﬂie ﬁlnnﬁmknie?fsabd:aysumd rapama bibear fwlﬂ hardah® that at the surface of the
ari zation | ayers

h | sin
torRgBBRTY b do R B Aot B TR S AR Farpisr At bissd polymer.
NoW6Iht ekl l&gﬁlﬁgr E@lh@&ls@dn atdd here&P Qs tﬁ%s@-[ilsclosed 1n US Issued
P,@%pﬂ@cat on P CT/US01/ 50812 filed Decenber 31,
a

pP9:- B3k i0eiPO81 %ﬁ”ﬁlws WE?@PIF@UOQ§CA&HN@ calt0(2<9ﬁ 127 and

55] 8B a2t LR kPRI ORP AR OO issgipase, whion
areyg! pammrai@d 1hﬁ2e1n218 thei§ dRétadntand, €6 6;08thAnlySwned and assigned to

' Hoﬁ%élfﬁ&é ?’\%‘3 0?1:% glo %gr?mfg%ﬂbc gasea glgel \Rj?ﬁuEﬂnS are those

disalogedaih lthd fmdiowpxgnafe&@cifsste}hrﬁale all. gUSr£3u3e0 34rnt &y 5,910 559) Malik

et o018 Bt RSP oL PSR AR S et et (o1 vol
24358?‘;)2] 0yg1- 5’]’121 cﬁ‘(&%ﬂs%l edal (LfSH9453 4. $hich aig all incorporated herein by

Ro 8] m Fornul a
reffrp@qel ALn othier clgl]ss- (prq‘og;p@ug}sﬁhq;t@rmﬁnaemggte herein are resol-type phenolic

resldst 3t dhorldb&umtddocd %L\tséngzgfzthg %[a%?ati()é )com%gsitions discussed herein

may be combined with one another to form another planarization composition. For example,
a novolac-based polymer may be combined with a resol-type phenolic resin to form a
planarization composition. It should be understood that planarization improves as the
structure of the molecular approaches a linear or straight-chained configuration. Branched or
crosslinked molecules and compounds can be utilized in a planarization composition, but it
should be understood that as the molecules and compounds become larger (from a molecular
weight sense) and more complex (from a branched/crosslinked sense) that the successful

planarization of a surface may begin to suffer.

Solutions of organohydridosiloxane and organosiloxane resins can also be utilized for

forming planarization compositions and also in the fabrication of a variety of electronic
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wherein: the sumof n and m or the sumor x, y and z
is fromabout 8 to about 5000, and inor vy is

w@edosoima such that carbon contai ni ng consti t UBCIL/ESANE034347
present in either an amount of |ess than about 40
percent (Low Organic Content = LOSP) or in an anount
greater than about 40 25 percent (H gh O ganic Content
= HOSP); R is selected fromsubstituted and
unsubstituted, normal and branched aIIcyIs (met hyl ,

ethyl, butyl ropyl ent yl al ken
devaqep,zmucro p@émr@cgéﬁ\gq%/e)s pz%}@}l%‘la}? Wgon éte; %xé gtﬁ? %uom% dnd various
RERBMofHeY Bfoludidg WRdmask 1
4 S PO T e s W s

dlehnmiquaxﬁem)etchgmpjpseraﬁmi preadaatethstein jAyergr ol ¥ or%hydrldosﬂoxane
res t

reswelP%eé% gre guuie gm&atﬂble%?h }Q‘ﬁl&r ﬁhﬁné}g %a? Hﬁ 1t bk %sé@fo? layered materials

contal nt ng su ts Is
and 8®6¢ds Osuchfastademartade- msed cdrhpovady Ldn:tmamefneshaaerd cqrgpounds silicon-

mat eri al In sone LOSP enhodi nents,
corg am%pis qrganig tdéelg:ltrécso@p Hi‘f‘é‘ap‘i’}ff‘ﬂsh d{)eﬁ g&%1 e (c:néxrl] s that are
corﬁfde%hboébn%ﬁbfé' NViRg feb SrddnbByiBlosiRixAgE | fesinh epldirﬁtngﬁldi layers

N e IO R T T
20619 @A?hpﬁ%oﬁ@ﬁ/ﬁgﬁl/ 5819 el %@ém@éx 3q9ap bon UbS Apphcatlon S erial

contain tituents are In he range of
Noab®/38256; HSIAqoppeatmr&erlald\I@KE(ﬁt‘Mf@‘l st ép}piaaa@hﬁenam\@ 09/587851;

e )
U B G A U 7o Qe BvL e S dapsic O sgsi2. U
ApbBEdionSerial N®|6es0es hfilet dgnaty 152602;0d diSo6 341198 Mget)anuary 8,

such that at 10 | east og r|d e %lvalg |y connects
20920 high 4 plb IgPIPREAIGSE neEEIR PR EPIEGRECARIIGT OB wor ds, a

cage structure, c age nol ecule or oun
conprEsely i dgrinians RymbRi e gererrve dry 1o WO APEHp) frmiles
bound atons, wherein the structure, nolecule or
compound defines a volunme, such that a point |ocated
W th the vol une_can not |eave the vol une w thout
pas $ii¥g ddR Skt he ring. The brPagE2Ahd/ or the ring
system nmay conprise _one or nore heteroatons and may
be 1BoaPiosashiRospadiQualiam sat ur at@EWa{2unsat ur at ed.
Further contenpl ated cage structures include
f ul Bo-endiss[BriOcslawn et her s havifegmae (Peast one
bri dge. For exanple, an adamantane or di amantane is
con$Hefr ddRBiQagdSKbt.uct ure, whi [Fermuladbht hal ene or an
aromati ¢ spiroconpound are not considered a cage
structure under the scope of this definition, because
a napht hal ene

wherein:

the sum of n and m, or the sum or X, y and z is from about 8 to about 5000, and m or y
is selected such that carbon containing constituents are present in either an amount of less
than about 40 percent (Low Organic Content = LOSP) or in an amount greater than about 40
percent (High Organic Content = HOSP); R is selected from substituted and unsubstituted,
normal and branched alkyls (methyl, ethyl, butyl, propyl, pentyl), alkenyl groups (vinyl, allyl,
isopropenyl), cycloalkyls, cycloalkenyl groups, aryls (phenyl groups, benzyl groups,
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or an aromati c spiroconpound do not have one, or nore
than one bridge. 20 Contenpl at ed cage conpounds need
woeisnesessarily be imted to being conpri sedPCHUS®DY034347

of carbon atons, but may al so include heteroatons such

as N, S, 0, P, etc. Heteroatons mmy advantageously

i ntroduce non-tetragonal bond angl e configurations.

Wth respect to substituents and derivatizations of
contenpl ated cage conpounds, it should be recognized

PR PRSP QPR3 SO0 B iy s

andawiereal tht ispelific mpbirgeadeabpt carbmdq:cmfu‘tmlhg sulstibehistiserfumction of the

Tatltjg?a)}% mpsaﬁﬁkﬁn g%%g}élgatlerg [ eﬁmisgn\eii_r%ssg’b erﬁc%dlrp?{%& part cularl?/ favorable
resﬁl@esﬁé obiaRke Wil B b} Pefcentiiarbed coftaingly sﬁbﬂﬁu@tmﬁﬁ% in the range

be added to the cage conpound. It is (r)
of E@Wﬁ@hﬁm éd MA@ peregl ;5? abwté&één%ls BSToFRty eIﬁtSQ“ngg P sgibodiments,
fav'o ‘Bleul‘éﬁﬂfsrb% GPtlaﬁl@& WEhAhO HRT péi‘éiﬁllt %Pé‘zﬁb&i Gorffling substituents are in

el ect r ophi groups. It should al so be appreciated
thetrhage of ibn@tem nlmut §p owhspanespt '@eﬂbehf{ﬂ Soyeld peisenthe cage 8

WO 2005/ 017617 PCT/ US2003/ 034347 conpound (e.qg.,

f ac The plaeses dcapsshineikieg “cagamoleonls’, aidr Fagstdorwoieh’ are m’fended to
e SR VS e A ETRO O B et sch e
leaéiecﬁie\/lﬁidlgé abvaaislyi cﬁﬁﬂldrtthetwohﬁlrﬂ@em&trﬂlmf ofing bgstaagén other words, a

npound, and eﬁﬁfrtlcularl referred ha 8% IS oo f ab
Cagel Sd%’l"?“ﬁ% Ca%%&&’ S 11988 8™ IS ®S 48 ‘B rgawsiigrmed oy

cofdly ol Abfs, Vﬁ%@elﬁk&%ﬁ*ﬁ@mﬁ eRguletompodidalefihbaRRtime, such
to a pol ymer backbone, and t herefore, can form

thah arnort lexatednyiitle eay w6 e nethlgavecthg dobwppwiihnt Mapsitg through the
rmg nent ¥R§ eogndYOQ'tge 1?1!1%] %‘?eﬁﬂn@% U&xﬁgl)isead}g ‘Fﬂ% %hétE%atoms, and may be

rosslin one
aromatil, pdirstelll)f sﬂuramdobh elnsdblaeﬂe&boﬁlertbar‘nom@nmiamdocmrsmy@ees include

f void I nter cul ar ecu
ful gﬁggc%ﬁ5 Gils® tﬂ%ﬁ%ﬁngé%I%ﬁgog?%ﬁﬁ %@Fg? és anlalantaneOl
dieQRRas idenatdeedessdd dadutd) whde alnlapht]ihld?f@-ﬂr EEQddRR GPirocompound
“filed on October 18, 10 2001, which.is herein
are; RS GPRUNCAECEH CRP STRFUFEIRIET I SoRe %fﬁmsr%@mopnb%%ra paphthalene

or 911 AI‘ESH{aHH §pifdaEmPARidf do! Aolt Afvend & rhRbalh 28t bRdgabi i ti es
a C oznp05|t| on t hat COI’TprI ses nononmers or ot her

F ggmﬁ!e}n{%ﬁél Peage o Eﬂgu Qﬁjdsoﬂee@ nBP h&f@@srahfy 6O Tl%ﬁ’ceﬁ ue I”Hemgf comprised

nodified in order to nod
solelyofvabongiom, butm@ymla@@dqutqr@@om@@wb@ﬁ &h 6, Qnby et Heteroatoms

matlglhg r#aﬂttag%{r?lg 1%H£<§Icefr90rn§t ag%gﬁpﬁ&%nang?é c&li]f?gmatmns With respect to

ari n-conposi ti on
substituents and derivatizations of contemplated cage compounds, it should be recognized that

many substituents and derivatizations are appropriate. For example, where the cage
compounds are relatively hydrophobic, hydrophilic substituents may be introduced to increase
solubility in hydrophilic solvents, or vice versa. Alternatively, in cases where polarity is
desired, polar side groups may be added to the cage compound. It is further contemplated that
appropriate substituents may also include thermolabile groups, nucleophilic and electrophilic

groups. It should also be appreciated that functional groups may be employed in the cage
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15 as the surface energy of the conposition. In
several cases, it is beneficial to | ower both the
wee@sosicty and the internol ecul ar forces constPCTEHL003/084347
order to optim ze the gap-filling and planarization
properties. One way to nodify the planarization
conposition is to nodify and/or replace the sol vent
system wherein the solvent system wherein the system
is conpatible with the structural constituent and
conHoBES (@%., 1oe@sitRE 6ro8dlinkHG LALBRITRLAGH o RESERs 20e 9 Where the
surface torces conponents of the planarization —~ ~
cage ppHRPYIds rare clevikdtichd.i it i3 ssnaeidbyl contampleipd that derivatizations include
I i t the. sol m rises
RSB RS EEPAITEN. g ALY PRl R TR B
ol [ ti o rongl y..h -bondi n
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st rongl dr ogen- bondi ng,..sol vent is ethyl |actate and
oo RS YT B oRT GRS BRERAPE YHGrS, e T kg of at Least
oUWkt &Rt backbunet Witk iGASdr ahbBeSbARBENY can form another type of void
_hydr ogen- bondi ng. sol vent can be replaced by a o
(dgmodicysht s ionelopgsiei wplegulan w@Be shBIPourdscandagariations of these
- .l i | )
BSOSy Bna PR ERE: o LEDln PRI Ay oster 15
209hswhich tsdiereii incospopteddeterance intits entibaey.i eved t hat t he
solubility of fluoroaliphatic polyneric ester
sur flaotdant o i mpRvp it bp gapfilling asid pildrarizdtontalbiitiesfo FRGMAyosition t hat
however . superior .to eth |l actate. In 9 . .
co o RS R, Db S S PR gl SraqmRge constituen, the
cohipasition Ishould 968 Hodifédh Rafier N0 modl38R161266xit92 20D @Rrface forces
addi tion, 2-propanol gpssesses weaker i nternol ecul ar

copipPRY 2Rier the fRyOlsopla Brees emppnanhaithe glanguizatian cemposition, such

as HEsiGABE bhaly of {HaohiboBAbA OYh Sv&F DRSS ifis Ueh &SR Whver both the
the nolecular structure and associated electrica _

vigergibpend theprissanleiwy forres gorstitueht gt pslenfo gptithize dhe gap-filling and

. ar-ent LS AR at el ol.ar . ‘
PGS REn hORRRR R v SRR Yo bRISERL SO BRLRS o it
antlfoerreplade ithegisotrentwhystem, t Wwhereiat the fidtene esystappathertin alg system is
nom.nal .yi scosi for ethyl ctate.is larger than
cof R idh B SEieiiet Snefibe ot BiveBeapisest 7 oo psplaopla forces
ortshifaceToeed Y@fporHS o€ Md KlinatiB@ionSusiipdsitianto WARHGES a1, In some
evap?ration rate di fference between 2-propanol and
copgpplamdispoodiaents, fsysobierEyple R PBIPEEesa &apf TRISQVERA. | n

cont enpl at ed enbodi nents, the sol vent system | owers
For example, in a novolac-based polymeric solution, a strongly hydrogen-bonding

solvent is used to dissolve the surfactant that is added to the polymeric solution. In one
instance, the strongly hydrogen-bonding solvent is ethyl lactate and the surfactant is a
fluoroaliphatic polymeric ester surfactant. For this case, the strongly hydrogen-bonding
solvent can be replaced by a co-solvent system comprising an alcohol, such as 2-propanol and
propylene glycol methyl ether acetate (PGMEA). Utilizing to the Hildebrand and H ansen
solubility parameters, it is believed that the solubility of fluoroaliphatic polymeric ester

surfactant in 2-propanol is similar to that of PGMEA, however, superior to ethyl lactate. In
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t he apparent viscosit
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infePhal PRIBMRe tibflayapad ivHi¢hn g}@ﬁdth@raﬁ%?q?lzs%%sg% ffd 1%{edgf strain. In

roperties. .
sx@mﬁqrqbtré&ggq, g]eg?p%%e\éie ﬁ%czé)s{o&y%ge%séﬁs ARMRlcSE ey of surface forces and
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usgla %8&?&%65 Asmuse dombar eiseosity ldee tethe simﬁée%’? ﬁ%éﬁ the ﬁ%ito between
ommponent that has a _constant co L > : :
suefoagrfidres andbedy foaeceis lpigec oﬂ%o%segsgg&%keﬁq{liqg? pﬁﬁ%%e “I,lesmnal viscosity”
m(g%g?chzggzri%'g%hyp%?@s ‘ﬂfe[] 1{:{%112 ghﬂtﬁﬂé&iﬁy riemnsined dtom € eorpBRksiAly available
. , udi n
V%@é_frn/%[cjéshz gﬁdhastaeBmokﬁdﬂ <f)[iscol’|1=pgt51isq gmé %’?a&c?ui%ecﬁ%o%%s rf%ngixt? of forces
52003/ 03434,/ teristic of
aﬁgﬁ?@fgﬁ W%}?Qt%lqﬁdelgg\%g]@%n%&mequal char Se,rm:ogﬂj: ZI o e
PO n{%ogq%rrn@}a% 0% Vag{esﬁg%%% g%egﬁré @ge?sto[\}eﬁﬂiyjs&m at tlorse mentioned earlier
. co
agaﬁx%e\!vfﬂh iidie thariatliae anpehigble pwars mﬁn‘gggn éqrgfgiicgsrfr?eog%ciu}:es that are

a nol ecul e or conpound .t hat .
vg_l’aahg@, atpadpqlrgpl t@rﬁgggtge&n 06% I%%lg{]gogtagésctﬁlg:bag@ﬂadurfactams, polymers
an otr E)Jch%fj tloPduRRh R8s sBPhdtinofCatengiland salents are also those solvents that

rfac
caqu?ar estructure and

can, alone or in combination, modify the viscosity, intermolecular forces and surface energy
of the solution in order to improve the gap-filling and planarization properties. The solvent
may also comprise any suitable pure or mixture of polar and non-polar compounds. As used
herein, the term “pure” means that component that has a constant composition. For example,
pure water is composed solely of HO. As used herein, the term “mixture” means that

component that is not pure, including salt water. As used herein, the term “polar” means that
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5 nol ecul e or conpound. I n sone contenpl at ed
enbodi nents, the solvent or solvent m xture may
wa@oempnise’ those solvents that are not consi deP€DURENS/034347
of the hydrocarbon solvent famly of conpounds, such
as ketones, such as acetone, diethyl ketone, nethyl
et hyl ketone and the |li ke, alcohols (branched and
strai ght chain, such as 2-propanol or 1-propanol),
esters, ethers, ether acetates 10 and am nes. In yet
clﬁhl&?ehsﬁ@ gt g rﬁ%l@&ﬁg oPIRARABNhS c b & SPIYE@DA Qfar%o b¥@8t c harge or
m xture nmay conprise a conbination of any of
spoptapents shange tinsm@@om et aierpointef of hleng Swnndapllapieepmpound. As used
e?rﬁgotgle "E'Fflnt Sﬁ’on -po ’Sl%l %/n“g%at %fm?&leﬁf{f@tof g]n)l(&l&ru?e or cohngound that creates
cohprising at
arSﬁiLMEdSHaSget batla]acmerge@m spdimnedus{mﬂatgeaﬁstﬂlﬂnmoh}ad bm:lanh)tc(rf or along the
f of sol vents. Hydrocarbon solvents are those
m@%FW@Hf%‘FﬂﬁPdconprlse carbon and 15 hydrogen. It

shou] d be unde to d ajqrity of hydrocarb
sol v ﬁogﬂ%F(glt 8|6 nlé scﬁ (A1 ade)y sg} g};farrg%twe may comprise

thRYEPERELDR: 50 lrlﬁtewn&d&ﬂéaﬁaaﬁ%%& m@&m%fv@ﬂt ﬁﬁhl@rof compounds,
F% rocarbon solvents are generally broken down
Suc
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(Aﬂcﬂ@%ﬂ&s’cﬁ aé#t Qfdh, hop, g@& gﬁg}aﬁolrﬂ?ﬁ gﬁ{obs @stQQté?hers ether acetates
n co

strail conpoun
arigk ammhed Iant pthss pduitgmpiat@é mhoﬂmbntm cbhvevévqnt aJIr |Splval1t| mixture may

B i B L
??ggﬁis?t?‘ﬁfcf?i’rtea tle% : 881 gﬁlsg‘)ﬁ}’?ﬂg Otrsl8 nttelﬁlﬁilé{llrl 3compr1smg at

Ieht df-@C I RRI) ®alpviedit ﬁlose%maﬁs thald e oeidecsdl pat venlies hydrocarbon
are those solvents that conprise g enerally three or

famg e of) AQlieiF-at BUIBEATRAD S¢lv s 2ty Hipse SPIVRYS dhatnemeRrise ecarbon and

h dr@&% al L AGHe d)e%déisﬁ)‘am ab@@ﬂ)mt}aefﬂfl g&ro&'ﬁ-ﬂtéﬂ 1 €erftd N9Shon-polar;
used together. Contenpl ated hydrocarbon sol vents

howigslet dleere oteue f hﬂﬁowghogrselvepts xlyat eneld herogysidgred polar. Hydrocarbon
0 nt h

Sgl?%% ta}/e s Uch fy g%&gﬁen an eﬁlt[](ﬁeﬂ?g% eéi)alslgegohé‘:1 >{<1 tc’ %%{)]\{Caﬁ%d, aromatic.

Ahp]immé),ydﬂmm&nﬁ soldademan eompdsewbioltydtinighankgin cdsmpmnhde amkegompounds

st 55 ER i B PeIRUBB 6 SRR oTibPLe bdrapshg b sgts ar not

cai¥ieRARNBIRN SCyctd gd@SarBJ?ﬂ vdnad 26 tﬁb)ég ESIeeHPPRSoomprise at least three
nltrated hydrocar bons, benzene 2-di et hyl benzene

carban atops; rESE Beh FiRB StrushuiseVER PspR eﬁ@%%ﬂﬁi&@fr ©silidatic hydrocarbon
sdIPGRYT X ez qpyﬁrocariaan LAY :La_i/eQﬂc?s@ Lé1vBEeL 41&%?%9:9365% Ae?iéizally three or

more unsaturated bonds with a single ring or multiple rings attached by a common bond
and/or multiple rings fused together. Contemplated hydrocarbon solvents include toluene,
xylene, p-xylene, m-xylene, mesitylene, solvent naphtha H, solvent naphtha A, alkanes, such
as pentane, hexane, isohexane, heptane, nonane, octane, dodecane, 2-methylbutane,
hexadecane, tridecane, pentadecane, cyclopentane, 2,2,4-trimethylpentane, petroleum ethers,
halogenated hydrocarbons, such as chlorinated hydrocarbons, nitrated hydrocarbons, benzene,

1,2-dimethylbenzene, 1,2,4-trimethylbenzene, mineral spiﬁts, kerosine, isobutylbenzene,
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met hyl napht hal ene, e thyltoluene, | igroine. P

articularly contenplated s olvents include, but are
wmedaosloisit ed t o, pentane, hexane, heptane, cycPOChESBN®(34347

benzene, toluene, xylene and m xtures or conbinations

thereof. As used herein, the phrase "internol ecul ar

forces" neans those bonding or non- 5 bonding forces,

such as Van der Waals, electrostatic, steric,

coul onbi ¢, hydrogen bonding, ionic, covalent,
m&hﬂﬁéﬁﬁlﬁﬂ&l‘%l @th ﬂélﬁéﬁ%rﬁ Hie npgﬂﬁ:hla@ly%hfe%ﬁildt&ﬂs @hhts include, but
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renge Bpaﬂ%r:{ aﬁB é)mpg%ltl})l’ll ng;utc i ;é {13153(21% ?{]scxtl&% %f\% (!cﬁ'lgﬁtmg of a

n@)o%f’efabécﬁbblﬁ)ﬁleﬁ aspslatthienandsa fsoefsctdn. MVieattee isoliventt system of the
narrow_ gaps.and trenches that. na

t
o GRS EMIN P SHIERBOBE TSHHEKS POLES st SERA 2001e comprisng 2

lro?;rﬁﬂ eRLe PRAVIRASI the OfteiRY16ARP thiees Y 16R8RAN aﬁd afe O;Slananzatmn
ructural constituents and sol vent syst eng

catmuitonbe nbt dettimentali end sEeely AdECIHA A Epetiriigs @f ecaubstrate or fo
t@sli nafe{nﬁ% ]?pchlg QRO etlﬂa?lgn%a%oggorﬁ st is Fre€ @(ﬂPﬁ“’é’rht@ lifo the narrow

system nay’ e easi evel oped using t
gs skl asdnicReshibaieinakd ap tlhenmfact: tepoigrepky - mit elmﬂfhbe fU@ﬁ@étQOd that the

eg‘eacp c%gcz)%p@?%gé tx]lze‘agﬁc% 03| tarlqg g%l’ﬂll)lggt%ogl 0 1ct 2{611 gggﬁttsmen?s and solvent
s aeshduRISd MRther @d&%@a& acht bYatetd raﬂem&r plaadrization composition is

conposition and the interaction of t anarj z
cleas b s ¢apRFHDIE SOl eph@ysieTy 1ax &e eg%]b(sc%eygp%éyo sipe-thg A 1sc?osure herein to

1o YR hePd ?IE@J@ 5RBL RERGF AR BlfposiBn.25 | over the

Interfacial surface tension by at [east about 10% when

¢ orrpﬁ{ ?csimé Lfbo 191{35\’1%”5' Qidte f&bén@(ﬁﬁﬁﬁtzﬁto @u&xoﬁg’% iihtbficial surface

known one 0 nary skill in the art of |ayered
temsibory isalreated by t}sqﬂmaamm qmmosltlon laed sl inésaection o dhg planarization

composlltlon Wltfl hhe surfa ger fs% strate or \';vgta © eSBl%QrR' s?&el?lx c@ﬁtellnﬁﬁﬁztd herein can

lower the interfacial surface tension by at least about 10% when compared to a conventional
planarization composition known to one of ordinary skill in the art of layered materials. In
some embodiments, the solvent system can lower the interfacial surface tension by at least

about 20% when compared to a conventional planarization composition. In yet other
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about 20% when conpared to a conventi ona
pl anari zation conposition. In yet other 12 WO
WQR@5/0067617 PCT/ US2003/ 034347 enbodi nent's, tbPeT/US2003/034347
sol vent systemcan |lower the interfacial surface
tension by at |east about 30% when conpared to a
conventional planarization conposition. As nentioned
earlier, in additional contenplated enbodi nents, the
planarization conposi.tion may further conprise at
Samh ?n(w fne e%g' %été?ﬁ] AP e i e al Eﬁ.’r%te ’ter%}b(ﬁhbya& 18ast about
surtaétant. enpl at ed surfactants I nclude
3OBr§Idfhema1ﬂmmecha$@dn{efmunnaﬂ planarizative dympgséiion.
fl uorocar bon-based surfactants or a conbi nation
t herfesoinenfsnedoedrbBerp limtadditiondleccaterhdated eprbediments, the planarization

COHP&%%&;?Y}%S&E@%% %ggfbggé%q%asgg?eg? %oaqggallcx{smedl nglscﬁ Iaﬁ?tti%?rﬂesuch as a
suffeitadt! UaTdm@hsiekes UsukRchant ichide hisartfoathaskd MnddSfluorinated) and

Issued Patents_ 5,858,547 and 6,517, 9 i ssue
Ragghonghases) SurlagiAniE 1pr 2 OMERAYER I BRAn C%@?@ﬁ@g G gt least one

ﬂ&q%da%ﬁrtﬁg% %ﬁﬁgctih@ rlﬁ cgiﬁpﬁ% Qf QB4&E dnB fll!ilﬁbéfhp%]ﬁd rp%IyYnerlc ester

er co sition- m) y| ng const ituents
sugfiactheda s tSugakle a@me&umaqgé otvpliaelents phe t heen éoualéeﬁlt U fssued Patents

5, pY §4€7e %gg%%gﬁ%lms&%{i t ﬁa&l@e@le? al, Cv@ﬁ@l?ﬁll éo?rﬂn&ﬁg il 4 sselgned and

’agen he needs arid specificatio _
u&mﬁmnwﬂmeWncbwpﬂhemm1ammﬁmmutﬁg ﬂhmﬂ@pnmahEWEHQdéwngcmmuuwnw
several characteristics t abl e gﬁanarlzat an

oFy Forpea B8 ee e ey & Pibt e B Bnpransdny oter sutable

cdﬁ%’o@ﬂﬁﬁn—nﬁ)d@ e{%hﬁﬂ@&én@ﬂﬁgr@pmr heéetis @n@fspédifications of the film, the
onposition is t pol ydi spersity oft he conposition.
cqmmoyaﬂﬁﬁé®§ﬂwy@m<% the ratio o f weight-average
nol ecul ar ht (Mv) to nunber-average. nol ecul
wei gherg Wﬁ)sev ehapepiastios pla syitgbleplangazation dHe thafyaise byl desirable

an'ao l ngtwnﬁfa‘h b, | S{Xh‘eoﬁt ﬁ&qb%ﬁar%fﬁ{sﬁgeom 1@Cdblnﬁfosmon is the

oser y Ispersity is tol
polydmmeslﬂym/ﬁehc cpobysitiap ePslwdlypqrum@rthpo@m Pf @/elg)t\tsaverage molecular

rsity 20 a o]

PR R B Pl 3 BB HBREDER gt B8 TG IRG plflr e weighr
ade;etgﬂ Riolevalbd aztfdlgﬂ isntot hiee mamber-oferagel molﬂzblaiar wedigitit she wloser the
the co 03|t|on been f d.t hat t t . .
TR e | ek s b S Atk ke SRSHE U8 baipersicy
apBoBhls AShE BEnsSitfeHE LM rtﬁé corfsfidnt 44€ Blos&aR rﬁ&l@@LMIYnght with little

influence the properties of the film and conponent

vériation porthe rangetdfamolegylpmiveighis axdapiogtpositign. prIéé’éﬁ beetpffound that
odrOMbuimk GEM! AL W1 Ak GONR LidaH G Sarhd hdI&utRROBhE hOMhe structural
constituent can greatly influence the properties of the film and component incorporating that
film. For example, the presence of low-molecular weight constituents in the composition
(less than 350 amu) can cause fuming and/or smoking and film degradation upon baking and
curing of the film. In contemplated embodiments, the polydispersity is less than about 3. In
other contemplated embodiments, the polydispersity is less than about 2.5. In yet other
contemplated embodiments, the polydispersity is less than about 2. And in additional

contemplated embodiments, the polydispersity is less than about 1.5.
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25 (less than 350 anmu) can cause fum ng and/or snoking

and fil mdegradation upon baking and curing of the
wo dosi11em7 cont enpl at ed enbodi nents, the pol ydi BEEPUSI003/034347

is less than about 3. In other contenpl ated

enbodi nents, the polydispersity is |less than about

2.5. In yet other contenplated enbodi nents, the

pol ydi spersity is |less than about 2. And in additiona

cont enpl at ed enbodi nents, the pol ydispersity is |ess

t haralgiaridatdn c%%xp@@tlgﬁsoéésgﬁg&llﬁeragr&ﬁisg@Qﬁécpﬁﬂﬁﬂ’ﬂl films. One

The pl anarization conpositions described herein may be
mefsatiof frmdrene fiilinnepmptaes: el hodidie floleait Rge Plamapigtion composition

[

dlSCPO@P% glér?l?lb W%)erg&; {gal% Ar%gﬁ%togl og)ﬁﬁ)to 1@?12 C ?ﬂ%@ 1, Z3 Ve system; and b)
evmbcﬁnt&rgl adtasopa @nfphxs Belvamn sygeprtb Sesn a 1%1(11 vemy sitslleprocedure or
cofBpR ey T SRS R oAy S R e b Do rV bt including

cofi@fbiut s yudiLad BEA diSsoheithMi@ sOlvefis, pre&séntiabetchidle] yxposure to
renmove the sol vent  syste i ncl udi ng cont.i nuous

radigligns glectraeghets radiadion, ¥ick ¢ p{ﬁalv&l]et,l Friago poightaurces, such as a laser,
orgflﬁgrgﬁ eRkdiRh; SbakhRg e&@owleasts@mcﬁtﬁgi &t pe8ical pressure; or particle

ectromagnetic radiation, such as ultraviolet, x-ra
raghiafion, ss@ua&:gesnms uash alpha paftihesr neutign Heproyrabeptron beam as'taught by
ol b S @Gﬂﬂ?% 1o§198{rﬂ}’§96ﬁ}é%‘?8 %1 5kl o4, 6,080,526;
%ﬁ Ssu icle “radratiron, suc
6, g:wnma amyé 235 ,p5ta widet are lcemymonbudwied dnéamomor@le@ beneonby reference
beam as taught by 10 commonly owned patent publication
in Besty WEFSFH8678 and US Pat ent s 6,042,994; 6,080, 526;
6,177, 143; 235, 3 h are common n .
i nc o%spaom@ap?ﬂs(? e, 3P s o oo TPBR A R g0sied herein

anfothpFigdtt & FbsabRthaWER @gurﬁl@@k bR 2 Iﬁaﬂa@ii@tﬁ(ﬁﬁsoluuon and/or film
conponent i s al so contenpl ated herein. and conpri

asgdespitleadr hereink ggmef@n adhe Jﬂﬁlaé@/@roﬁt?&ﬂé hg, cogpled 1o the substrate and
;ﬁ oﬁ:ﬂfy 1148kt 98k g‘ﬁltﬁc}d fﬂ}ya“&i’ teidll D filch? EshrdRSGHel Q@ng materials,

ereint m an or material 1Is coup
coiahmg sulbﬂdmsaar&ﬂ, fibkmd captbe artﬂulzb@/ aget upaelsin tbnefabd@hntonmfaak varlety of

elﬁ.‘g%ég]rc (ZﬁVé €s, %05?—elﬁgtr1%x{5ﬁ> L?FYIS??S pglﬁggiraqt rers%mgcg% %ctg integrated circuits
andt Aricle dla?ér@d us@éridls ifor tehwetrb@brindatdngitorafuciar vnipehyntgf including
el ectroni c devices, mcro- electronlc dev|

hagdmasiduness fipleshin & Gtoh sfopi presyskbvge Pﬁcﬁ fiopdayeg g These coating

mYRFA10 L{:%atln?%’ SIPnIBAEHIA &e qufte S BeAb R\ Eh @@1@1‘ materials that might be
sem conduct or conponents, including 20 hardmask

used ferr lgyered eia@ea:uam a1d| deyises suelt ahadsnuptanerpased comoBidsi digmantane-
b oﬂ%o%’ldé Aelon- coi@&ﬁﬁpo%@g o@@amc dielectrics, and nanoporous dielectrics.

Compounds that are considerably compatible with the coating materials, coating solutions and
films contemplated herein are disclosed in PCT Application PCT/US01/32569 filed October
17, 2001; PCT Application PCT/US01/50812 filed December 31, 2001; US Application
Serial No. 09/538276; US Application Serial No. 09/544504; US Application Serial No.
09/587851; US Patent 6,214,746; US Patent 6,171,687, US Patent 6,172,128; US Patent

o
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materials, coating solutions and filns are quite
conpatible with other materials that m ght be used
wo eoosloaneeT ed naterial s and devi ces, such as  PCT/US2003/034347
adamant ane- based conpounds, di amant ane- based
conmpounds, silicon-core conmpounds, organrc
di el ectrics, and nanoporous dielectrics. Conpounds
that are conS|derany conpatible with the coating
materials, coating solutions and 25 filnms contenpl at ed
6 fs%lfsqianﬁf&%ﬂm%n%&f&l ND. E@sﬁﬁglf}rs@lina&ﬁ@ hbiS0 bh325680/347195
filed plicatiagn
fileianwsy 5 3081 whichi a@@alb@eem@red@rre@@owfmeeem Breirceaiitesh
Serial No. 09/538276; US Applrcatron Seri al
09/ Sufaces :conSmplntdd isaein oy Semprse 7y, GSW%mmﬁalueohd material,

sugha &%g‘fgg%ﬁgzép f)r H?enp %Ztg% %%:é ] &‘(%% c_?Ht%rrP %gc{]gmfaces comprise a

noBCﬁ[dﬂdSﬂ&%é Bpb8rhphy BndlEher&bRtenipBitdipplfiacattiave al8edy dken planarized.
60/ 7 filed Januar 15 2002; and US 60/.34
PR SRR SHPS 0B N RPRA CPB ] M BBF P AP Pleste, metal o

coBRH8hdalb¥r ERhES BB GRaterh] ! IRk faceMd/sredulstratdl (dyage®mprise at least one
contenpl ated herein may cogﬁérse any desirabl e

layqypad aﬁtsp@pm)),st%pq EOTHRISS 3 alitye Qb Kivsis- gnsmg@{re%te@bodlments the

su\q@t{af rﬁ%ﬁ? EijiseH &Bgt%hﬁarﬁﬁfrﬁf ?s‘ét%de IR Rt armiat %gckagmg surface
sur ace conprise a non- pl anar surface topography

suginds Givindrin @orepperp Blmeednsl@i ﬁagelé hated leafliramelya ¢rpar surface such as

fo&ng} Flg ! Icczél?dr | Soearé I cff néa%ﬂ gEI)é gr?e%c;n%?& eﬁﬁgbﬁt%g%lll & ?t{xﬁ'?ner interface

(“edpper-datledes Imhﬁﬂeram‘xfns ) ihsp)m&iopmr I’mﬂ ets |oaides)Sal pbhrﬂ&r—based packaging

o SRS e UL 3 RTS8, ook 208y LENGE e iy

solder BhIe k@i dgiestbadi JhBthéts sidieas Jﬁlﬁbﬁﬁdeat 18 BRERrEead anbodlments
silicon or gernanlunrarsenlde ie or wafer surface,

the selicagierrgmpistsar MO ERIFMER Itf e Aefegtated caswpaidustries as “well as the

r I h 1
PR LR B0 AL R e S R o o
Smtablersccroﬂacmcctontquzeed lereinamagalalso mnclsder a‘lfoelrre prévioustyf gmed layered

i ncl udes nsiderati ons, re op
e SRR rueyd oGy har SHEEbAopaE flosgef, ARRRRRLR wis may be
whéit erdideeris uedleras ah@ @WID barréer Poyley b 1o it uas ddwﬁla@)ﬁ layered s tack —
E ckage, | ead or other netal aIIo& soldf
whigh fsomsideyra the “spidRcs o Fof the RibssaR Nty PR {aHCER COF&ROW g
preferred enbodi ments, 15 the substrate conprise

et e lgpstaghaYeri hie ewRled o thig s HEface @f FbsrEe: ReuseR hein, the term
“c%ﬁ%l\é@l he@ﬁﬁ e P aGKReI N lerég o?'tﬁz%uﬂaglerp %% ghj/sn&l}!?t aftﬂa@l%d to one

as silicon, copper, gliass, and another
ardlier abihereus phaysess] ettl@m@rhyhmeadwrr @ens pf matyerar s;emponents including

bon%cijo}'cl:gse sife 19% rc!g\;alt%t %1\1/& %liﬁscl %nd nrgn?n% 1%0113%%5 %’rces such as Van der Waals,

electrostatic, coulombic, hydrogen bonding and/or magnetic attraction. Also, as used herein,

the term coupled is meant to encompass a situation where the surface and layer or two layers
are directly attached to one another, but the term is also meant to encompass the situation

where the surface and the layer or plurality of layers are coupled to one another indirectly —
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stack, other |ayered conponent, or other conponent

al together. An exanple of this nay be where a
walc@secton ¢ material and C VD b arrier 1 ayer BCBUSI003034347

1 aiddow as al ayered s tack - 20 which is

consi dered the "surface" for the subsequently spun-on

| ayered conponent. At 1 east one 1 ayer i s coupledt

0 the surface o r substrate. A s used herein, the term

"coupl ed" neans that the surface and layer or two

suc?é? R &5& BMSHhGRs! 4 a%h&s?&pﬁx‘a for GRr HERRER Ble sQﬁ)%aoe and layer or

ere’'s a physical attraction between two parts o
what there’ Danottenpeayaes togetherstwetnribe susneafdlayeor phicdlitnef layers.
coval ent and ionic bonding, and non-bond forces such
as \@ntdmlat‘é&aﬂislec% ehd dowosteddcire, noaderiadsriyiopyprise inorganic-based

dro ondi,n d etic attractio
oo rustore e oetuan e kA P AR §Fgp 855 aud
p@amgausoseﬁmem tlom78ery d¢el daskubigy e, Q00Z;Wiot ayample Honeywell
are directly attached to one another, but the termis

NANQGIAS® dnd HRSERH aresusthle galliugubasssh goeRBIT-besed, arsenic-based,
b&bﬂ—f)?s(ég c%%oﬁ&ﬁ Jna&ﬁét}ﬂﬁuogg L{ﬁ&!ec'ff{ Xn&)f éé%el%% gmgounds such as

coupl'ed T o one anot ndi rect 617
pd?ﬁfhdﬂsm%tﬂawaawers disdbsedsn tbmnmalsfeaswgmdeU 8 B?eteet & 12421 (such as

ad he\sﬁh ﬁw ; ae)éucé)n %{)%rgi;u%t Weeglegtlgrtes oaé"(éi taﬁ%}qgrg%?e\?%as%&/ E)rhcage-based

co'irhifohﬂ&‘sedﬂﬂldsddayﬁborﬁjhoﬂﬂyuisaﬂghéd/WXD OIyEIS. axﬁomcermmtse&i (such as
dielectric and |low dielectric materials conp

Hppgywgh @é 354 peagiuciyohe @wé@tn%ﬂ@rioysdlélpsvtFle érrﬁt%gése@ay be applied by

I
s S8 8 R GATROD e A5G0 BOlRT RIS ofid i %2 hpping e
m2e6d; on(tb dre smxacy bed/bicspespdisk [thaNANOGI ABS( the sanfdcdHOSPO
products), gallium based, gernmani um based,
ar selﬁérmpbme dilica Bmteotrichids®s dvidodiplecinid soostargo rdpigmgtiraamg .5 to about
her and or gani c- ed co unds, such as
3 BORY BRHIFCE HoF SRy GhEre HERs THOEr seE H7h SBgpmey omtemplicd
h@aﬁla%ﬂﬁsé)&)rﬁpé@ﬂﬁ f€ind 24 Ifmssﬁ@lumeraﬁ 6JﬂQIZ| eme@ 037,275; 6,042,994;
LARETM roduct Lz ester
6 bbb e ke P BgAb SR AP B o habSARL G Scgsmg 6319855

Tl'léée Q%EEBIFEMm@%% HEdoVPa 03 /s 181G MR Q8303 c(oiﬁ@rﬁedlnthe
ne GX- 3TM product). The dielectri¢ and | ow

plmeab@ of watgr and deited suifigignttie tarspiave gubsfantigBy @l b dhé p@ro gen and to
formevon%t ﬁlg‘%hg luﬁ gcté’ﬁe H]%Of? Hgsegfpﬁecu;s% lcbx%g ﬁﬁ n@%ﬁr{xin? MONOMErs or
plﬁpﬂﬂfﬂaele thza rhd{f@fhe S‘mmMI Rng]Lhye wmteﬁr Rad; mdBpetndeItth&elected from alkyl

grg}l{}réqf glgl go&lp% ro%%x? gnti %ﬁlgq??]agfo% If,gd {syngqx}\gp}lggaﬁve moiety, such
as alkoxy, carboxy, amino, amido, halide, isocyanato and combinations thereof, x is an integer
ranging from 0 to about 2, and y is an integer ranging from about 2 to about 4. Other
nanoporous compounds and methods can be found in US Issued Patents 6,156,812;
6,171,687; 6,172,128; 6,214,746; 6,313,185; 6,380,347; and 6,380,270, which are

incorporated herein in their entirety.

The layered component contemplated herein may also comprise a diffusion blocking

material that is not on the component in the form of a layer, but is instead being used to
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15 3.8 can be also as at |east one of the |ayers.
Nanoporous silica conpounds contenplated herein are
wo b@s®i1wonpounds found in US | ssued Patents: 6PORRSBOR034347
6, 037, 275; 6, 042,994; 6, 048, 804; 6, 090, 448;
6, 126, 733; 6, 140, 254; 6, 204, 202; 6, 208, 041; 6, 318, 124
and 6,319,855. These types o f filns are 1 aid d own
as asilicon-based p recursor, aged o r c ondensed i
n the presence of water and heated sufficiently to
113 t t m
GRSy AR ARG tndhol HSoREY BURAGR AR LM In some
ergladpogity, ithe drffmﬂmmbd;mmgumiml sviblrreacp melfhdhy medalyinpalow k dielectric

mptﬁraglp%rﬂggf Or)iBJ %PQ’E‘E g)dn%?cihgiéptgmg? %1%Wb%ﬁloclgp%lmatenal will not be

re@dtBRPHith Hedr @A PinaNewao ﬂiéleﬁﬁicl ansridlhariaed, I d)tﬁe1aéinbod1ments the
electronegatlve noi ety, such as al koxy, .carb

diffusinp blogkingdayenat M%Ponﬁ%tow%&%%e%ﬁw%%wﬁﬁ dsified layer of the
lomgﬁﬁféfrml & doditAR phiRk %g% alxterz]cf ABYERY of ’ﬂﬁr[b@' i ﬁ’xat%ﬁ@l‘*ﬁenglﬁed in such a

yIS anlnte er from about t o about .
m@mm:eraszt@ hb)nbpbffm;@n @érqummals lféﬂﬁ@smthi@@l@ng: amptdyeals munlml as those

AT TS 8yt o 0S50 B Gl e

6@BE5432 fibwrgpaiuat 8,002, whioh isrindomeirated htreingh yis eififvety.
| ayer ed conmponent contenpl ated herein may al so
c 0 np(mhsleSpamdh frfatsiabnmb) eecikilizgd im@ddétional laydrabf ihs Imtedcummponent

onent i.n the formof .a |ayer nste
S%’e@# ﬁ "élﬁ‘tf{m ate%emmnzeﬁs%a?@l 8 t‘i’ﬁg é%gilf@%‘%‘fsued patents
andPb&fng aplidafiisy ivilia] aRORESInY ﬁic&%noﬂfﬂéﬁ BOt rebePerfe@VA@I their entirety:
t he entlre underlying |layer. In sone odi ment s

t he
(P&W%@Q/bw& ea Thy healob) b ApplicapamSerai 050348 filed Jue 10,
0914 X0k orif £ C69/A915 o6 TRLE TR 1 ©N1b0YEE @A 303 issued on
er e

odi nent s, e ditfusion |ng mat er i
Apnii]l 2, 2002; U8 6,36857 iisseedvor fuly 13é¢, 20te Sy Appfidaten Rerial No. 10/001143

i t h th
6o drpiret ATE PGk v Hon ED S5 Sirerb BARRE AR Bty 25, 2000,
POBNISDOMIBE3Y filed Fasleingif i EXHOl ayere,of7 Igwelsshmwimuary 23 2001; US
mat eri al aqr contalnoghase separated el epments of th

6.p o K Tieted YA déndlOg; By 641 S&lerssyed parhef 2981 19S éi3éé+§20 issued
Matdhf 265 b 60D Of S 2881469 issiAd Ap&iﬂl et 0ed @Qsmseﬁé@HMarch 19, 2002;

such as those ~contenplated herein, can bé found
US diidnd 3p- ismwrd dNOSTIeD Vi 800 ceind A | Arpdickiinn. Seoi 2509611528 filed
une 3, 2002, which is incorporated herein in
Nﬁ%%%%hgﬁ% ty. 10 Other spin-on nmaterials may be

util A Ssed hrérequ dché ke%nalmetagfy means tfhoée e(?ellng%g {h%g are in the d-block and f-

conpone
block of the Per1od1c Chart of the Elements, along with those elements that have metal-like

properties, such as silicon and germanium. As used herein, the phrase “d-block” means those
elements that have electrons filling the 3d, 4d, 5d, and 6d orbitals surrounding the nucleus of
the element. As used herein, the phrase “f-block™ means those elements that have electrons
filling the 4f and 5f orbitals swrrounding the nucieus of the element, including the lanthanides
and the actinides. Preferred metals include indium, silver, copper, aluminum, tin, bismuth,

gallium and alloys thereof, silver coated copper, and silver coated aluminum. The term
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Several of the contenplated spin-on naterials are

described in the follow ng i ssued patents and pendi ng
wa@ppbkiocwiT ons, which are herein incorporated bRCT/US2003/034347

reference in their entirety: (PCT/USOQ 15772 fil ed

June 8, 2000; US Application Serial No. 09/330248

filed June 10, 1999; US Application Serial No.

09/ 491166 filed June 10, 1999; US 6, 365, 765 issued on

15 April 2, 2002; US 6, 268, 457 issued on July 31,

nﬁge@’l sUSni%HRileé %Eyso nm§§1r/1h§t|al NOmpd HefOhtthB cefani€ tomposites, metal

10, 2001, Applicati on Serial No. 09/491166

poim@dcomumw @Gwenomothepczrwt@swlmsz% f i Aedsghrhgeyy the term

w [ 19 7, 1 0
e BREiantis & Ay A3 ) FRHBRYS i 55 hecBokep comm ine
eléi@emtsl b)ﬂ&xenﬁ&m)ﬂ:rochﬁesﬁ, 361 820 i ssued March 26, 2002;
US 6,218, 497 issued April 17, 2001; US 6, 359, 099
| ssugdllitdiaruyd o f2082rial 20ayse Goubld, B5%e I s@reit d‘x@o&am&tén orderto
7 2000 and_US Application Seri al / 528 f| :
CORHRYEHD le@mglaa@gfred/szgrrm%@t REPERIRA CirRY P bty sy GiemplaEE that the
adﬁﬁﬁﬁﬁ 15 $ 118 L6PBMeSAthiddls Sfiflal B 1hb AlrdalipakscaBel fierein, including
the Periodic Chart of the Elenments, along
mvtaltSh memis elleyse neomngsith gpaterale n@mets» .m@lorrgﬁr%pelfaaméscompounds
oB6ical id
g SSo A AR O B gl v i
mabeds.rons filli ng the 3d, 4d, Sd, and 6d or bi taI S
surroundi ng the nucl eus of the element. As used
her ed nayet foé lpxhnmiam 'hfatdniab ok tladéiag snattried eap Ib@ncmpbdtth dhe layered
e el ectr nd 5f
m@%?eo@ﬁﬁpﬁlé%‘? dﬁxg on é]ﬂ%spggl%{;%boné Fe&%ﬁ‘% Qy Blﬁ ézpmgonent t %ammates are
genanlianhslesed abdr-tdgored iredin @iselecRice bakdrath. TTEjleﬁlldﬁlg materials are a
i nclude indium silver, cqopper, alum

subses o daminatga fhat ara RAGNCEE MAiFE meids @Bt OH?F Wéﬁ‘rﬂakso S{cdips copper, are

mg&g&?{ed and gid vghinaRat edpl lr;57€'1n r@ﬂ'ﬁ‘ﬂe; hg t endtyrokit WRckaging and
017617 PCT/ US2003/ 03434 "metal " al so incl udes

Intgrtavyectiomeiaidpor, Scond lgiont MsGravetiall (e Xarlg, 1997

conposites, netal polyner conposites, as well as
ot hepimen éayewomasaweds may alescep Hsled it thet Ingerecsintgrface materials or

0 d" t N
spRTBRL AT oA SRR ES HLIBRT B Ao syin.on
Sta¢led SRERS forSLAd (lbef}' D@eﬂlaitﬁdsé,y&flﬂi Stﬁzzfenﬁ'écémlaiw (a3sb2001), incorporated

coupled to the Ifg@er ed conponent in order to continue

h%ﬂpﬁta}tﬁﬂ“’éetp’ &% n?:ﬁbn'ponent or printed circuit board.

It is contenpl ated tha
Examples of other agdltlona layers of materials comprise metals (such as those which

might be used to form via fills or printed circuits and also those included in US Patent No.
5,780,755; 6,113,781; 6,348,139 and 6,332,233 all of which are incorporated herein in their
entirety), metal diffusion layers, mask layers, anti-reflective coatings layers, adhesion

promoter layers and the like.

The compounds, coatings, films, materials and the like described herein may be used
to become a part of, form part of or form an electronic component and/or semiconductor

component. As used herein, the term "electronic component” also means any device or part
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additional layers will conprise materials simlar to

those al ready descri bed herein, including netals,
woreaalo1mht oys, conposite materials, polyners, PONUSBOY(34347

organi ¢ conmpounds, inorgani c conpounds,

organonetal I i ¢ conpounds, resins, adhesives and

optical wave-guide 10 materials. A layer of

| am nating nmaterial or cladding material can be

coupled to the layered interface materials dependi ng

thRkah B8 BREH 4 bRk Bhidie Gothé ekiley eld@&lcabaimmﬁeE]lectromc components
Lam nates are generally considered fiber-r

cnssoial rsorrectmaetial & mevaddi. i indpdng i Gncation ino
ac’a{?’% pot terelr “u gﬁg Suc%o@?gn@&? RIcadee g_d/ﬁ%ﬁ@ @ tRbtorad Bomponents

copper, are 15 |ncorporated
capaﬂﬂ@ of $vand dymiamat BsctiqiHsuchas amghﬁpat@g, gxcillatipip OF BIgAR lcontrol, which

skt FOMTNE P R RRAG 5Pt 1609 hes e Sy st ild

efRtlr iRistdrs, aing integratad scis. a’dsimb ctommheltds ay@ie@ttomc components that
interface naterials fubs r oR
arg piaHK HOHCIAtQR 11§ %\lrg&:ﬁl g 18%’& PO& ation, and usually

re 1§9&| Ho g’éweﬁtfékcjch%ﬂf dHatadBeribi@y 0#&%&(@1‘ Exﬁimpﬂee@ter b@s/entional resistors,
ol i1 d te Technolog (July 2001), incorporated 20
capeiteirs induciorss diodes, FestL 53@@@ € ence. Exanples of other

additional layers of materials conprise netals % ch
as tHlesteonih ceponsnigheoniranniaed hexsit g 3J$0, bp j9gss 18?51 as conductors,

eﬁg' ntdé&?% E“gﬁlﬁtg gg@kfsgoﬁdé‘l@ﬁ)?s 51@Q0H$%geﬂt§7tﬂe}§aﬁ’&if %gﬁr e carriers

348, 139 and 332, 23

(sﬁéh whilebtras pto movxr }wh amedarh@r&atnms s tllh el ﬁlec@ﬁt qurr@tﬂy) Examples of

tal diffusi yers., mask | ay Y

Lal«i:tf)h d:gqug;e@? area d:Hglél tﬁacei §n§r glra}% tCeO smgr {;‘aﬁsg ﬁlsulators are
cdrhﬂf&lentl_h@héi@ HRO BihdSen GOatHsR@8allyf idlarsd tcrm‘tteeablht}sofia dnaterial to be

the |i ke described herein may be used to 5 co

opmme FeSINR 49 FAPAUCHPT G HEFHe SHOTL RS G PBRTE TORBYRGlR clectricall
e?)g%eoﬁth&eg@ rRREME L While SRTRAIIBRbrs AS cHHBEhdAGS Rivihg 4 hﬁlctlon that is

erm"electronic conponent al so neans any devi ce

smmntlalhs&emdzmdﬁfé ehifie 7f PoRtwsh 0D SPrpygzoyent Wi %%ﬁmﬁbwslmﬁy
b%g{:erb %ondgftorsrﬁlﬂl ihsti Qo2 Pty 1569'5? s%&bﬁ:ﬁgm‘? .6 %51'1691?5' are transistors,

ectronrc conp onen conte ted rern may
divdes; k@S Iafsd:re,dedtiﬁemaﬁyynshofsfaad@hbtovaaﬁ i ncl udi ng
classification into active conponents and passive
conpBRefbiEc cARpdnests compmplattihemiremey elso berlassified as power sources or
conponent s .
power consumers. Power source components are typically used to power other components,
and include batteries, capacitors, coils, and fuel cells. Power consuming components include

resistors, transistors, integrated circuits (ICs), sensors, and the like.

Still further, electronic components contemplated herein may also be classified as
discreet or integrated. Discreet components are devices that o ffer one p articular electrical
property concentrated at one place in a circuit. Examples are resistors, capacitors, diodes, and
transistors. Integrated components are combinations of components that that can provide

multiple electrical properties at one place in a circuit. E xamples are integrated circuits in
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capabl e of some dynam c function, such as
anplification, oscillation, or signal control, which 5
wWaIsmalol 1T equi res a power source for its oper ap@DIS2003/034347
Exanpl es are bipolar transistors, field- effect
transistors, and integrated circuits. Passive
conponents are el ectronic conponents that are static
in operation, i.e., are ordinarily incapable of
anplification or oscillation, and usually require no
wiReNehulfife doRAfjoheih @ahdWolhdclihl AroRe kit tdafibindX &Tpedsrnameultiple or
conventional resistors, capacitors, inductors,
cogipbexelgnctioas sychijasdagiand f uses. 10 El ectroni ¢ conponents
contenpl ated herein may al so be classified as
conductors, sem conductors, or insulators. Here,
conductors are conponents that allow charge carriers
(such as electrons) to nove with ease anong atons as
in an electric current. Exanples of conductor
conponents are circuit traces and vias conprising
nmetals. Insulators are conponents where the function
is substantially related to the ability of a materia
to be 15 extrenely resistant to conduction of current,
such as a material enployed to electrically separate
ot her conponents, while sem conductors are conponents
having a function that is substantially related to
the ability of a material to conduct current with a
natural resistivity between conductors and
i nsul at ors. Exanpl es of sem conductor conponents are
transi stors, diodes, sone |lasers, rectifiers,
thyristors and photosensors. 20 El ectroni c conponents
contenpl ated herein may al so be classified as power
sources or power consumers. Power source components
are typically used to power other conponents, and
i nclude batteries, capacitors, coils, and fuel cells.
Power consum ng conponents include resistors,
transistors, integrated circuits (1Cs), sensors, and
the like. Still further, electronic components
contenpl ated herein may al so be classified as 25
di screet or integrated. Di screet conponents are
devices that offer one p articular electrical
property concentrated at one place in a circuit.
Exanpl es are resistors, capacitors, diodes, and
transi stors. Integrated cornponents are conbi nati ons of
conponents that that can provide nultiple electrica
properties at one p lace i nac ircuit. E xanples
are integrated circuits in 19 WO 2005/017617
PCT/ US2003/ 034347
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EXAMPLES EXAMPLE | About 1 gram of fluoroaliphatic

pol yneric ester surfactant was di ssol ved at room
tenperature and pressure in a co-solvent of about 4.5
grans of propyl ene glycol nononmethyl 5 ether acetate
(PGVEA) and about 4.5 grans of 2-propanol. About 10

EdEsof | ow nol ecul ar wei ght cresol novol ac-based
~resin (MNV= about 1500, Mh = 800) was di ssol ved under

anbigatvg@ndi tions in about 15 grans propyl ene gl ycol
nononmet hyT et her acetate. A |oading of about 5%in

vei giouph sfmhof b oaihaRh ablytepo| eyiee sindaceat e;vas dissolved at room
surfactant solution is, added to | ow nol.ecul

tempevaiyod yndi EpEREiing cerselgvg:pt Hobatfe BRmsPL PLpy n§ gyﬁgf%ignomethyl
etﬁgll%ét?tg &I‘@ME%@ aﬁﬁ bided. Erﬂs 80Ptopdfb] IABE® 10f grams of low molecular

propyle rmnorre et her acetate. This
wiightneres enbvo]m: -“bhsederepin @'fb‘fﬂ Fefd?otl’b 1@@( tMp n-e(§0§)u s (digsalved under
L Spin,. oat in di
n%ﬁtgﬁ:g{l g %%be;%r g)%?f#e Con ﬁl?%%l%;e%e{ ﬁcetate A loading
ofMi»8E! % ﬁ@%‘ﬁghf bQEﬂchﬁ’fmtoaﬁﬂmmmlﬁmncmsteaﬁdfadmt solution is added to

topamb KRS Baisa g BN S ne PR 8o SR Y goliBofnd forhe
dﬁtf‘t AR Qbdut ]lg%rﬁﬁ%ﬁ Sopend %11%5@ @hohdmBiVi etﬁbﬁaoemm; e’ﬂns formulated

ratels aced in two plates at a tenperature
m@ﬁurabﬁmlli@wa&ﬁ@ed aestiate by @mnfceatl%o ut 90 seco n ds

each. By using these nodified pol yrrerl c sol uti
t hi cubssmenti fof plopyiees BeraemAnqrrhyl s Acapifys & bpioning, the

n?%gl d.aLea %f%?%ﬁgn & %'ﬂ'cefr LA BB YE %12@1@/%359@@ to the substrate,

vemen anari zation pr operty been
waiehiiethed spitDat @(ﬁ\iﬁlﬂﬁﬂr%ﬁd@e@@a@l@ @@m@bp@woo RPM to about 2500

R&&Le%}lfel: c%ratélge su% até isp ace )two e pelgt%g al'® Ye%p%?aﬂ[ﬂ@lo\f TESut 160°C and

about 200°C for about 90 seconds each.

By using these modified polymeric solutions, the thickness difference between the
topography and open field area has been significantly reduced and 50% improvement in film

planarization property has been achieved.

EXAMPLE 2

About 106.2 g of a low molecular weight (1500 amu) o-cresol novolac polymer was
dissolved 159.4 g of propylene glycol methyl ether acetate to yield 265.6 g of a cresol novolac
solution. 1.66 g of a fluoroaliphatic polymeric ester surfactant solution with a molecular
weight o f about 5500~ 8500 amu, and 7 47 g propylene glycol methyl e ther acetate and
7.47g 2-propanol, was added under ambient conditions to 265.5 g of the cresol novolac
polymer solution. The resulting polymeric solution was then dispensed onto an patterned test

wafer, was dispensed from wafer edge to center and spun at gradually increased speeds
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tegpegtvas pRaboptessad aéia‘é

di ssol ved 159.4 g of propylene glycol nethyl ether

acetate to yield 265.6 g of a cresol novolac 25
waoelawisn 1.66 g of a fluoroaliphatic pol ymerPCT/€S1008/034347

surfactant solution with a nol ecul ar wei ght of about 5

500 - 8 500 amu, and 7.47 g propylene glycol in ethyl

e ther acetate and 7.47g 2-propanol, was added under

anbi ent conditions to 265.5 g of the cresol novol ac

pol ymer solution. The resulting polyneric solution was

rah S8 s PENRGY WQ@O&H&PM&%@ coRel hidstrate Waplaced inasvo hot plates at a
dr spensed from waf er g@ to center and spun at

qC torpabgys Soeemsi 7617
PCT/ US2003/ 034347 ranging from 100 RPMto 2500 RP Ng
The Biseaverhge bibs thighness weashieed svpsiZ03 isTomtiens) itz 4 stgpdazd deviation
of SSTRES dp%éﬂélrg @f68%b9pfhe]a§fgrgg@'?ﬁcl§¥é9§t TﬁQQ&ufté}{t c%@fékithﬁ@r measured
secon e average filmthickness neasured was 2.0
thivkeess nmptfernsity with llispasty doetieged tongiaphiy @nd opén 28a of 600 nanometers at
% QEters (0.68% of the average thickness). The
e @nt coated wafer neasured 5 thickness
uniformity with disparity between topography and open
area of 600 nanoneters at wafer center. EXAMPLE 3

(C(]!mgggkoﬁ%m‘@sl% 2 g of a low nol ecul ar

novol ac polyner was

glc :t g{’%ﬁ q8%§9?e$fd§ mgfe E%Ilf V%gleg{}‘? égﬁcq%l al%m\j rgso?tngx%lac polymer was

disQId 1894 glofGRoy1&e g&lycfol wethgbdth@hatthe @ gleydmsicg e84 @rsol novolac
surfactant solution with a_nol ecul ar i ght _of

a
soluitg- - 1 980 oh A fluossrdipnatIcoPQlyIEeIy, pstqara@gfggtént %létméldﬁgg a molecular

Wlé £ 'bf %HpﬁteﬁOOls 875@6ddrﬁd oRd 140 ?g6§th ] thoie, t\b‘% £d®8Qlnder ambient
vol'ac pol yner solutioA. The résulfing go yMeric

ccmdlltums tm265aag of tersragplopaalse golymen saniqra i peraseliing gelymeric solution
oA PR P 300 0 S conernd
S}‘RBMt pd2dB0n&RMed Illmds:magmg ﬁ@ubs(i()rl%ﬂM to R§0(pRBe @hé poated substrate

aoirl BoBie P PIABD Bt - SOM Lt osb [9e o8] aPafertng i sbout 90

S&ﬁh&$ness nmeasured was 2.05 n1croneters with a
standard deviation of 18 nanoneters (0.44960f t he

aver @H@%xteli‘ég‘élﬁﬁﬁﬁtﬁi)clme-gb theh®Sal WA 05 Adr6detRf ®ith a standard deviation
measur e

of 18 nanometers (0.44% of the average thickness). The resultant coated wafer measured

thickness uniformity with disparity between topography and open area of 1200 nanometer at

wafer center.

EXAMPLE 4 (COMPARATIVE) |

About 106.2 g of a low molecular weight (1500 amu) o-cresol novolac polymer was
dissolved 159.4 g of propylene glycol methyl ether acetate to yield 265.6 g of a cresol novolac
solution. 1.66 g of a fluoroaliphatic polymeric ester surfactant solution with a molecular
weight o f about 5500 — 8500 amu, and 14.9 g propylene glycol methyl ether acetate, was

added under ambient conditions to 265.5 g of the cresol novolac polymer solution. The

22



10

15

20

25

30

thi ckness uniformty with disparity between topography

and open area of 1200 nanoneter at wafer center. 25
waEXnYPL174 ( COVPARATI VE) About 106.2 g of a | oRCT/US2003/034347

nol ecul ar wei ght (1500 anmu) o-cresol novol ac pol yner

was dissolved 159.4 g of propyl ene glycol nethyl

et her acetate to yield 265.6 g of a cresol novol ac

solution. 1.66 g of a fluoroaliphatic polyneric ester

surfactant solution with a nol ecular 30 weight o f

reﬁ@t%g ?Oﬁ YRS sd@tlcﬁp\@a&aﬂﬁ@n dﬁﬁ@hséddrm&o gmpa0aytd et ghiegobas dispensed

et her acetate, added unde n:gl ent.
i s oge (@ eomgBHG SO bty SCETSHOPETESpERg e 100 REM t0
25%6'1&%1\{1%% JJL]‘Fed B 209RLA S W LS00 334348 of about 160C

res meric solution was then di spensed onto
arﬂrabpattZOQCrfmcbbbeﬁOmadir@s was di spensed from wafer

edge to center and spun at gradually increased speeds
r angitrgveragenfilid thifPlbst meas@BH0 OvaRRENIO Migronaaiers.atiith a standard deviation

Otf)?&g‘éfgﬂ%’%e ?f%g%% %d%lﬁ &Y%%g%g&&?j%s%t ?é 8383 secong%ﬁé‘emeasmed

thidRBes8 B IfagE Witmcﬁdibhﬁtl’y%ﬁﬁeéﬂi&aﬁ@g?ﬂﬂlyvmﬂ ddefGrea of 750 nanometer at
mcronmeters, with a standard deviation of 19
Washefer s (O 46% of the average thickness). The
resul tant coated wafer neasured thickness uniformty
with disparity between topography and open area of 750
nanoneter at wafer center. 10 EXAMPLE 5 About 106.2 g
of aEXaMPIHRS ecul ar wei ght (950 amu) phenolic novol ac
pol ymer was dissolved 159.4 g of propylene glycol
rret hyboxmmérz skt hmemotﬁcyiaemlgbs 5980 gmpf pl@@n@g%@‘folac polymer was

%@ﬁ?@ pg?lzpu | 21l col gx?thg %8%5% <§ ﬁi@ éf ir?g[aé %8{ a cresol novolac

sd’l@ﬂlcﬁht 1@6fg afJ@lﬂuobaﬁﬁﬁ)attc @Jlﬁﬁéhcaaaner sunfdctantdgohgtion Wlth a molecular

p{gg %l g‘t?f&t gS { 0|8§§8et hLﬁ ﬁ8§7 ?ﬁryPgOSPS’ egtg %@{ac{olfwéxy? egthe1 acetate and

7%6% %@peﬁfol tH8 ARAAUNIBOYRbRE! cHitYIHB o STHSIE g0dT. thEgesol novolac
pol ymeric sol ution was then dlspensed ont o

pgl[ympmql@tpqme dihe gqg@ltlng\,ﬁp]érmenmgluap%kyéﬁg)@g dispeppethepioran pattemed test

A dfplised AR RNk 18" AHURLLY shikt ae 3RRHBP aRFGsed speeds

ranging from 100 RPM to 2500 RPM. The coated substrate is placed in two hot plates at a
temperature of about 160C and about 200C for about 90 seconds.

The resultant coated wafer measured thickness uniformity with disparity between

topography and open area of 830 nanometers at the wafer center.

EXAMPLE 6 (COMPARATIVE)

About 106.2 g of a low molecular weight (950 amu) phenolic novolac polymer was
dissolved 159.4 g of propylene glycol methyl ether acetate to yield 265.6 g of a cresol novolac
solution. 1.66 g of a fluoroaliphatic polymeric ester surfactant solution with a molecular

weight of about 5500 — 8500 amu, and 14.9 g ethyl lactate, was added under ambient
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20 ranging from 100 RPMto 2500 RPM The coat ed
substrate is placed in two hot plates at a

wo eowperIwiur e of about 160C and about 200C for BODUS2008034347
seconds. The resultant coated wafer neasured thickness
uniformty with disparity between topography and open
area of 830 nanoneters at the wafer center. 25 EXAMPLE
6 ( COVPARATI VE) About 106.2 g of a | ow nol ecul ar
wei ght (950 anu) phenolic novol ac pol ynmer was -

coRlifDal ek 55500 Ahg cbol mboayct polemet mionrmmmbummgmlymeﬁc solution
acetate to yleld 265. % cres nov,

of
wagihen fligpensed gro gn B§ttegneﬁl| %W&gq wgngé%ﬂ%yvl r gdge o center and
spég (%f @%&ﬁlﬂg 11%9!3&&(1 gﬁ:ecw 155%?@ ﬁBﬁﬁ@@'W Y2 AWOLR N ’ﬂl@éﬂated substrate

| act ate, was add

isupiaked inrfbpdint pla@@ T mwracm wbpmxwewmwc “or about 90
seond itions to 265.5 g of the cresol novol ac pol yner

§81Ution. The resulting pol ymeric solution was then

dis sed n e

Fr ot ey JoRPd Rl e RRR G ol Sty Sy 0 PRy booween
topb@siasad opaeafés ofmfglangméneomnvm&da@ﬂbtt o 2500 RPI\/I The

coated substrate is placed in tw hot plates at a

tenperature of about 160C and about 200C for about 90

5 seconds. The resultant coated wafer neasured

t hi ckpe@pLpmi formty with disparity between

t opography and open area of 900 nanoneter at wafer

cent Bout 1@ WA—EW mbReUkr d&8ht2 (ESOOfarr@t) bﬁé‘iﬂo’ﬂi@ he¢sth@polymer was
wei ght (1300 "amu) phenolic novol ac

oly
digsdwidll MEdt g]_@g)r@@er@fglmobw‘;hgh@h@q ay@t@qe twh&ﬁﬁé g af a cresol novolac
s@cet at ?6% X%glfﬂm&?a%gﬁ?t% u‘g&%ﬁf Eﬁ&J sut¥ ﬁg{nagolutmn with a molecular

i on. atic polyneric ester
weipht et lsot 5500 Ht8 500 awit, A nd 7rAN @@Mm&em&@lm@i giethyd ¢ ther acetate and

7@9%54-1%@3%%&%% g&%{ieur}éﬁa Hglezﬁgg’fgtb Oq%nﬁe gJ)fy g dmég ol novolac

pHIRERF seHiRine Mhe €0 N Flp@B@dh@ sélbod wgs ﬂfen tdﬁ@elﬁ:sfeé @ﬁto an patterned test
novol ac _ pol yner so

ution. The- resultln 0
ey PR Hispensed Hen aydefies dooifrlsr 4rd ﬁatugéf r%%fm @Bétm"feased speeds
é’f%{ froﬂ’lval%O 31132\@%‘ 966h RPAM MRS Bhic8 Gtk 16 PMced iR Bfb hot plates.at a
u

at gra I ncreased speeds
temperature of about 16OC and about 200C for about 90 seconds.

EXAMPLE 7 (COMPARATIVE)

About 106.2 g of a low molecular weight (1300 amu) phenolic novolac polymer was
dissolved 159.4 g of propylene glycol methyl ether acetate to yield 265.6 g of a cresol novolac
solution. 1.66 g of a fluoroaliphatic polymeric ester surfactant solution with a molecular
weight of about 5500 — 8500 amu, and 14.9 g ethyl lactate, was added under ambient
conditions to 265.5 g of the cresol novolac polymer solution. The resulting polymeric solution
was then dispensed onto an patterned test wafer, was dispensed from wafer edge to center and

spun at gradually increased speeds ranging from 100 RPM to 2500 RPM. The coated substrate
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rangi ng from 100 RPMto 2500 RPM The coated substrate

is placed in two hot plates, at a 20 tenperature of
w@b@wan160C and about 2000 for about 90 secondBCT/US2003/034347

EXAMPLE 7 ( COVPARATI VE) 25 About 106.2 g of a | ow

nol ecul ar wei ght (1300 anmu) phenolic novol ac pol yner

was dissolved 159.4 g of propyl ene glycol nethyl

ether acetate to yield 265.6 g of a cresol novol ac

solution. 1.66 g of a quoroaIiphatic pol yneric ester
is %%%@?ﬁ g\g{s 6152 hté?és Eflﬁsﬁ %H&Lﬁalgtog;aégﬂf‘%b\aog& g@@@ Ubr about 90
secoxder anbi ent condltlons to 265 5 g of the creso

novol ac polynmer solution. The resulting polyneric

solution 30 was then di spensed onto an patterned test

waf €fhe mmdtatdt spaed e@férrmaasmﬂeﬂhickd@e undforeity evithaduparity between

spu radual | y. [ ncr eased anglng from 100
tongarts w8 anwt Sl Sebdnatr 4 HaLERAE 20 v
2005/ 017617 PCT/ US2003/034347 is placed in two hot

plates at a tenperature of about 160C and about 200C

for about 90 seconds. The resultant coated wafer
neaEXAMPLER (COMPARATAVE BQ RXANPLEDh di sparity between

5 topography and open area of 900 nanometer at wafer

centAdyout E@G\Mguz aslowlcz@nllsamwa@wo Seskawm) B-ggsoll povalasrolymer was
d1ﬁs8318%ég9.g oq’ I% yle'ﬁg Fy%lg s@% P%\(e él%?%@ecﬁ%fg Po %19 p)r68 %’ﬁcﬁeaz&!esol novolac

sofitivaol 3. BEtghcyﬂ a ehbﬁrahﬂmb qto@mamcyeseelr d:uﬁfﬁ&alﬁ sg»hﬂi‘onawith a molecular

v exsﬂ?fépmvsggﬁérs@@ e oty e ytal "SR Bpo and 149

holOfwaﬁié@&Hd 1d00ambi8RA ndifbns @@551545; 9f theldr&PY h@ﬂﬂac polymer
(3Hycol E%@ ether acetate and 14.9 2- pr opanol

tono @b eSS PONMISFIS OGN TS thRs diseenE5 R0 gjmd?att?%d test wafer,

o 3R RH LA R S B g S Bt nging o

IQQaRPMrtn €300 EPM.\iEfeeropted walsstidies p phisediinf tworhakmlades a dgemperature of

aho&h@@ Rt 285 Tl O?{@%a" oM The coat 6d.

sub te IS n tes at a tepperatur :
o st ot Sttt S0c B b fe EI GRS dovistion
ofThf nayerage (b.379 bhiekivesge MEalsesHd THaSesBItAR coated wafer measured

mcronmeters, with a standard devi ation
thickness uniformity with disparity between topography and open area of 200 nanometer at

wafer center.

EXAMPLE 9 (COMPARATIVE TO EXAMPLE 2)

About 106.2 g of a low molecular weight (1500 amu) o-cresol novolac polymer was
dissolved 159.4 g of propylene glycol methyl ether acetate to yield 265.6 g of a cresol novolac
solution. 1.66 g of a fluoroaliphatic polymeric ester surfactant solution with a molecular
weight of about 5500 — 8500 amu, and 9.7 g propylene glycol methyl ether acetate and 5 g 2-
propanol, was added under ambient conditions to 265.5 g of the cresol novolac polymer

solution. The resulting polymeric solution was then dispensed onto an patterned test wafer,

25



10

15

20

25

20 of 15 nanoneters (0.37% of the average thickness).

The resul tant coated wafer neasured thickness
waiiosSorsity with disparity between topography BOTIUSHEs034347

area of 200 nanoneter at wafer center. EXAMPLE 9

( COMPARATI VE TO EXAMPLE 2) 25 About 106.2 g of a | ow

nmol ecul ar wei ght (1500 ai nu) o-cresol novol ac pol yner

was dissolved 159.4 g of propyl ene glycol nethyl

et her acetate to yield 265.6 g of a cresol novol ac

wafli éng&i‘ ny aa%i egge % {elﬁfég 51%‘341)[‘18 Qfgﬂagua\?\lgrl nsfcg?gs (? SPEg %&s rangmg from

sur ecu
l(BBHBM— to85(00 R, Tlaencba®d Gubstfateoip plaend nghwh)dt phiéshatl a temperature of

ab?ﬁﬂféﬁcrﬁéﬁtaﬁ&%@?;ﬁf%éaioosfpr° ""Uh oresol novol ac.

s THCeERE JUASBIS KB ST By FEr dol R Sy & sipdrd deviaton
oiV\Q) 20050 Qdré Qb R 1A %zﬁ)gfdggaﬂlgﬂ%sé/)’aﬁ“hg'r%ﬁﬂl%e&afeﬁ%fer measured

mafer e%ge to center and spun at gradually increased
STHAAGIoN g ithrBRArinORetwe PRSI FMPeTecacfatichanometer at
Wé% <%%§te is placed in two hot plates at a tenperature
out 160C and about 200C for about 90 seconds.
The average fil mthickness neasured was 2.1

Egkﬁﬁﬁgﬁiers, with a standard deviation 5 of 15
rs (0.36% of the average thickness). The

w ¢ ey P SBt e roPBRU ooy anth Biin® aPei ot polymer

camaeitidhesuchtas tlt@e&fes@ﬁﬂﬂ Q@relrEWHﬂETNﬂ-QOZQ an&)ﬁmd)lﬁi Adolac-based
shows a conparison study between a_novol ac-based

DB RATORRBAI TBET 1 here et s BoREer e TRdiend/or T2027).
Aioﬁg Gl %M&%?a@ba@é&j @IF&@P eAdcRRY bAGRASE g\gcmmr@% comprises

onposition, also simlar to those descrlb here
9Q°/Aé’€ll‘r~ﬂl%'ﬂn4i 3 0% 7t dictate FOSyent SyAteam glnvadtihlonhéong with the novolac-

OB PEE SR D USSR 2 SRS Py e ana 3% 2

mbpmmbte as a solvent system 1In addltlon, al ong Mﬁth
t he novol ac-
Figure 1 shows the fluid property comparison from solution for the two compositions

at about room temperature (RT) and about 40°C. It can be seen in this Figure that the
Accuflo™ 2027 composition reduces the apparent viscosity by about 25% because of the

minor composition change in solvent system.

Figures 2 and 3, along with Table 1, shows the structural information for the
composition once the starting composition has been deposited onto a surface or wafer and
baked and/or cured. The aging experiments were conducted at about room temperature and at
about 40°C. The Cauchy coefficient for Accuflo™ 2027 were calculated when this
composition was baked at about 160°C-200°C for about 120 seconds in air. The coefficients
that were valid for the wavelength (V) range from about 3500 to about 10,000 were as

follows:

A(n) = 1.552
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based pol ynmer (structural constituent), AccufloTM 2027
conprises 92% PGQVEA and 8% 2- propanol. Figure 1 shows
wo b@solsid property conparison from sol uti on fBCT/UR®03/034347
two conpositions at about roomtenperature (RT) and
about 40C. It can be seen in this Figure that the 20
Accufl oTM 2027 conposition reduces the apparent
vi scosity by about 25% because of the minor
conposition change in solvent system Figures 2 and 3,
along with Ta " @ structural information
for the corrp%ﬁ?)lﬁnﬁgﬁg"'é gStarting conposition has
been depositedCtmts hIOEHEEA or wafer and baked
and/ or cured. The agi ng experinents were conducted at
about roomtenperature and at 25 about 40C. The Cauchy
coefficient for Accufl oTM 2027 were cal cul ated when
t hi sThCRMROBI! @8k WasidaRkadnahe aawwaa&&@ﬂ%ge fugihg the following
about 120 seconds in air. The coefficients that were
fopagrlad for the wavel ength (2) range from about 3500 to
about 10,000 were as follows: A(n) = 1.552 26 WD
2005/ 017617 PCT/ US2003/ 034347 B(n) =1.76E+6 A2 (C(n)
=1.90E+12 A4 5 The refractive index is calculated in
the valr(lantbdaproAfn) angB(m)s/ lambida2 ¢ Cnj Fdambdad
formula: n(lanbda) = A(n) + B(n) / lanbda2 + C(n) /
| anbda4 10 The thi ckness of the Accufl oTM 2027 was
about 20347. The thickness of the AccufloTM 2025 in
t he CRUITRAISON of tIK VAR TIERRYI 8k hbReBlPUt T8Y §dekness of the
In the conparison study, the coefficients that were
Ageifiod™ 128125 N thiel eorapios siudy ewa\pippsurgd 3@ el 8bqet 9782 . In the

coln‘l}?aﬁ%'r@stﬁgy, afd b srizichts T tete Mtid for Accutlo™ 2025 were:

A(n) = 1.588
B(n) = 1.24E+6 A’
C(n) = 2.34E+12 A*

Figures 4 and 5, along with Tables 2-7 show the planarization performance for the
Accuflo™ 2025 composition tested in two different laboratories. Figures 6 and 7, along with
Tables 8-13 show the planarization performance for the Accuflo™ 2027 composition tested

in two different laboratories.

Table 14 shows the TMAH solvent resistance of the Accuflo™ 2027 when baked at
about 160°C to about 230°C for about 90 seconds in ambient air. This solvent resistance is

identical for all practical purposes to the solvent resistance for Accuflo™ 2025.

Figure 8 shows that both Accuflo™ 2025 and Accuflo™ 2027 have comparable

plasma etch rates. A planarization comparison between the two ¢ ompositions is shown in
Table 15.
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Figures 4 and 5, along with Tables 2-7 show the
pl anari zation performance for the AccufloTM 2025
W@ posictT on tested in two different | aborat or PEFUS2003/034347
Figures 6 and 7, along with 20 Tables 8-13 show t he
pl anari zati on performance for the Accufl oTM 2027
conposition tested in two different |aboratories.
Tabl e 14 shows the TMAH sol vent resistance of the
Accufl oTM 2027 when baked at about 160C to about 230C
for about 90 seconds in anmbient air. This sol vent
resistance is identical for all practical purposes to
t he sol vent resistance for Accufl oTM 2025. 25 Figure 8
showdiiguras 9 pandhl Orghouf filb 7wl pBRSrizatidn AgtedollecTed R02e hawelo™ 2027
I c anari.zati,0
oGRARAATE Renfh SATRTAE R BER00 P PRRRRE R penpiyarys 910 and
tﬂ'eqtdrmhér& 9207 Fifire Q0 Shdls/Hdchelrbiid d1SROGA1D 34Be& 71 01 FiapdittRSwafer edge

1P FroBR rmesonn Bomuger FEEHPreI o e ol Roag gion. Two

- vagan wead ike@0Analyhig of %‘@MF&MS secliBBPwhicansde Ak8Y ﬁ)Cgﬁ;(QlS center,

and the periphery 920. Figure 10 shows a schematic of

midevafgrrand a¢ dint wslge1 oigurmtl shiosvs\ihg evofidategier Bsuig2Lable 16 shows the
S@M’fdré)égn?écﬁgm St@ﬁﬂ‘t Pahd B ‘ijeTtl\?DsﬁWse{hel et 'e&ﬁsrem{se for this same

used for this evaluati on. Two Wafers were
Csdmmsytmm dfccufie™SEN 7c rdsees eompleis ramtaacesrmlé?»@ﬁ (600:8e at all bake

o580 S0 EFsp S BB S SIS b8 - 20
(BEN) mrwpxefesledtdnmndmutd fythanetossiibk @ollhesib ai Wi Bekentrated HF
%ch resylts for this same conposition. Accufl oTM
¥H3% iS0%fleves conpl ete resistance to BOE (500: 1) at
all bake 10 conditions under study. H gh bake
tenperatures of 160C (100s) - 190C(100s) - 200C
(210s) is a preferred enbodi ment to further crosslink

pol yREYGd cpnglpsiisean bodewntFom dis Frample, dprhuding the flbaying:

Several ,concl usi ons can be drawn fromthis Exanple,
i ncl udi*hg Withestangdpidspinmiocess Acculiq™ 202 Areaenis sipkwor planarization

process, @Bg%ftﬂa@ﬂ\éo 12dRS BREHTM §H.@Sel§écgﬁs Sfreduged yiscosity and

planariza_r _properties as conpared to
2025 becaintmtaghl sistioewdsivi.scosity and | nterfacr al
surface tension.

v" Following process development on Accuflo™ 2025, a contemplated process
has been implemented for Accuflo™ 2027 to maximize trench fill property,
which comprises gradually increase spin method with and without the radial
dispense approach and surface conditioning with PGMEA. Greater than 70%
enhancement in local and global planarization has been achieved. The
thickness bias between trench arrays and support area have been reduced to

250 nm at wafer center and 150 nm at wafer edge.

v Bulk film characterization has been conducted on Accuflo™ 2027 and

Accuflo™ 2025. Comparable structural (molecular characteristics), physical,
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/ Fol | om ng process devel opment on Accufl oTM 2025, a

contenpl ated process has been inplenented for
wa\ec@afolsTM 2027 to maxi m ze trench fill properPgT/USR03/034347

whi ch conprises gradually increase spin nethod with

and w thout the radial dispense approach and surface

conditioning wwth PGQVEA. G eater than 70% enhancenent

in local and gl obal planarization has been achi eved.

The thickness bias between trench arrays and support

area have been reduced to 250 rimat wafer center and

150 ri m aprogessésolventirgsistap@ and pBshia efdhl performance) and optical

character | I TM 2027
and Accubﬁ%%ﬂggﬁgéiegﬁﬁgggggg r%%?ﬁ$%$ éﬁ{%% | ar
characteristics), physical, 28 WD 2005/017617

PCT/ US200 8i3ib84l6balpnd dxmabpl@mﬂzmmmin tieesdesp rodh mds/buffer

Peon obachB AR of FLTE Rarmaerel e g EEpl e

gl obal andoﬂt@ﬁ;ﬁbte@ls;ﬁﬁ@mcé@eg @fh bﬂcdthﬁp&ﬁ@@swf%{bﬁﬁt 160°C (about 90
arrays/ buffer acitor area can be achieved

appl i cati S %ﬁou of1(@Pavt 20970 guipayiest. c%ﬁ?tg?ﬁﬂpg%l@ bake range is
Spi N proceggeHold el GaltBul SIHErAbst 1%§°@tab@ﬁ’to9{i s) HPREambient,
(about 90 s) about 220C (about 90 s) 'in air

anbi ent . Adishrieads bqompdmrafﬁ sedselinkinggend Gom pberlahButabout 100 s) —to
160C (abo 18 &

anbi ent , %v%l ? 9?10% d&? %dtgggé‘g%@p o% galgl ‘?%1?5) ﬂla%%lda mbient,

f r om aboutvhich0€ad§ adoaigh cﬂ)@@mk])ng.- to about 180C (about

100 s) - to about 200C (about 210 s) in air, anbient,

10 which | eads to high crosslinking. Thus, specific

enbodi nents, methods of fornmation and applications of

modi fThey spptifio amibbdimains, aaehedi bi (ﬁdﬁﬁlaﬁan/ embegplications of modified

oG PR ol T e BT O7 o OB REAFABHL Boweves, to those
skigisd fetet oS AhkeAdye ABSECARAE bRLigesRASR! él’ﬂe@d}léescnbed are possible
w t hout departing fromthe inventive concepts herein.

wiheu§ dapariipg ions i jieentiveeanespts haeinetly iayentive spjectimeptige therefore,
ilgo?tétlg %&Ieg}g)c%%ﬁ&tpt ftnd %}{im?&* th alsagiu%@ﬁergh.sﬁﬂo?e%%r in 1nterpretmg the

speviliaation rmgri ecgal\:ﬂig t zﬂI} I?m“ms h;houllld @emtempmtep r;? tggi Iblramdbh gpossible manner
cons1s%en% Wlthptgg %(i)nk%lex% rl].i‘lalro]erl]rgcr;ular, the terms “comprises” and “comprising” should be
interpreted as referring to elements, components, or steps in a non-exclusive manner,
indicating that the referenced elements, components, or steps may be present, or utilized, or

combined with other elements, components, or steps that are not expressly referenced.
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consistent with the context. In particular, the terns
"conprises" and "conprising"” should be interpreted as
wo edosoriony to el enments, conponents, or steps i PCHUS2003/034347
non- excl usi ve manner, 20 indicating that the
referenced el enents, conponents, or steps may be
present, or utilized, or conbined with other
el enents, conponents, or steps that are not expressly
referenced. 29 WD 2005/017617 PCT/ US2003/ 034347
CLAIMS We claim 1. A planarization conposition,
conprising: a structural c§%§ﬁ¥§uent; and 5 a sol vent
v@%ﬁ&e”‘ wherein the solvent systemis conpatible with
heStructural  constituent and |owers at |east one of
the i,nternolecu rces or..surface forces

cul ar f.
conpO SRR 00 CREPRTIGRYL CPYRESRS conposition. 2. The
pl anarj zation ¢ sition of claiml, wherein the
stru%f%%%Fﬂégﬁgﬁggﬁéﬁg conprises a polyner. 10 3. The
pl anarizati on conposition of claim2, wherein the
pol yHEHVEH RIS S eLeTh BiFSP L EDt YHERAS [HERARBIS wigh the Structural
resol - t ypenpinan@lah€ 10vRsd & 164t she@ il itREhABtRGbRE! or dirface
The p lanarization conposition o f claim1, wherein
the s ol ViSHtes symBensHis©f Sipmlansagatipncompegiden. t wo
solvents. 5. The planarization conposition of claim4,
2nher Ehsplappaizgigm eomposiien efeleinmbrivissein dre strubtural constituent comprises
alcogg&?g@§ed solvent. 6. The planarization
conpoSition of claimb5, wherein the al cohol - based
sol v g - L ar 2-propanol.. 7. The
3o an g DR e BB Sty B R Bl opses @ novolac.
sol viessed pylgmenn cesoptyips ehenofit ogsin @necoglbyecibn HREdvy]
et her acetate (PGVEA), ethyl |actate, propylene glyco
420 nEbdylangization c ahpdsitidnarie Igihy Cok hera@ehe B6lverit s§ stem ¢ omprises at
- CO 'n%h%onlth reof . 8. The planarization conposition
of cI] ein the internol ecul ar forces

y—

5. The planarization composition of claim 4, wherein the solvent system comprises an

alcohol-based solvent.

6. The planarization composition of claim 5, wherein the alcohol-based solvent

comprises 1-propanol or 2-propanol.

7. The planarization composition of claim 4, wherein the solvent system comprises
propylene glycol methyl ether acetate (PGMEA), ethyl lactate, propylene glycol

methyl ether, diethylene glycol, acetone or a combination thereof.

8. The planarization composition of claim 1, wherein the intermolecular forces
component comprises hydrogen bonding interactions, electrostatic forces, steric
forces, dipole-dipole interactions, dispersion forces, Van der Waals forces or

combinations thereof,

9. The planarization composition of claim 1, wherein the planarization composition

comprises an apparent viscosity.
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conmponent conpri ses hydrogen bondi ng i nteractions,
el ectrostatic forces, steric forces, dipole-dipole

WO ndosasti ons, di spersion forces, Van der \Waal BCT/OR03034347

or conbinations thereof. 25 9. The planarization
conposition of claim1, wherein the planarization
conposition conprises an apparent viscosity. 30 WO
2005/ 017617 PCT/ US2003/ 034347 10. The pl anari zati on
conposition of claim9, wherein the surface forces
onp : [ ; .acha rface nsion.
P TRE Moty Aok A" s B g GR PR, component
t he sahpmiset asysdréwial owhics teankien. appar ent vi scosity by
at | east about 10% 5 12. The planarization
1¢onpdbeé tplamarizdtion | @inpodition wif edldinng,t Weersidl the Ndol s k@¥lm lowers the
| owers the . apparent. viscosi by at |east 30% 13.
The PPRAH: V?ﬁ%ﬁghyé'ﬁﬁ%§$@ﬁéh%bf claim 10, wherein the

I t | th f aci al f t [
EAFCC RIS R I L R -

conpgghkm@ag&ﬁﬁybghﬂkéﬁagwperein t he so!vent system
lowers the 10 interfacial surface tension by at | east

18boutrhe @¥narlBtiod REBLAAGH bZ 8fal@N 0C UIRRH 01Nt Gl @b iowers the
1, wherein the conposition further conprises a

sur f Héartagial surfoe Traiop by aklehst abduph0%onposi ti on of cl ai m

15, wherein the surfactant conprises at |east one

lhy dr Sbaplorrizejipe comppsidermnf clagn 1Beadereonthe solvent system lowers the

fluog%%g&%ggi%%ggﬁggﬁ ?3@%@%&&&&?0 15 conbi nati on

0,
t her anar | on conébsition of claim

6, LN T - : :
145, LA, ol S35, 36 5P BB Bt e comprscs

pol yaeriactaest er surfactant. 18. A planarization

conposi tion, conprising: a cresol-based polyner
16onpOhmnplianaiveti @O campsmsitioanit ciist BwbersRt ihel sitfadhnt Raptises at least
one aIcgh&J and at Iea?t one et her acetate-based

one hydrocarvon-type surfactant, at least one fluorocarbon-type surfactant or a

combination thereof.

17. The planarization composition of claim 16, wherein the at least one fluorocarbon-type

surfactant comprises at least one fluoroaliphatic polymeric ester surfactant.
18. A planarization composition, comprising:
a cresol-based polymer compound; and

a solvent system comprising at least one alcohol and at least one ether acetate-based

solvent.

19. The planarization composition of claim 18, wherein the cresol-based polymer

compound comprises a novolac polymer.,

20.  The planarization composition of claim 18, wherein the at least one alcohol comprises

a branched alcohol.
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solvent. 19. The planarization conposition of claim
18, wherein the cresol -based pol yner conpound

w@omsiises a novol ac pol yner. 20. The pl anari zB€T/082003/034347
conposition of claim 18, wherein the at | east one
al cohol conprises 25 a branched al cohol. 31 WO
2005/ 017617 PCT/ US2003/ 034347 21. The pl anari zati on
conmposition of claim 20, wherein the branched al coho
conprises 2- propanol. 22. The planarization

2 oy P Riorf i Bn o DRSS shiofe g ERhe Mol comprises 2-
The ploammti zati on conposition of claim 18, wherein the
conposition further conprises a surfactant. 24. The

2pl andhd phtirgration tpmpodifian obtlamh digmwASreinmier i lvast @e ether acetate-
surfactant c ri ses ast one hydrocarbon-type

ESR R ey

surfacta 1 uorocarbon-type surfactant

r cqnbi nati on thereof . 10 . .The pl anari zati on )
2 onp BT RFBHZBIOS Rt O, £ s i e e rther compriss
fl uog agfchen-type surfactant conprises at |east one
fluoroaliphatic polyneric ester surfactant. 26. A film

24.0NPThesplagarizBCorPtARRsitwAt df QM 03D YblehPihe QLirt8ASt Rbmprises at least
clains 1 or 18, wherein at |east sone of the solvent

syst ¥if PEdrpespRstype ssprfagiant |ah leasinsmes fingroesbon-type surfactant or a

pl angiizdlion & iFposi tion of one of clains 15 or 23,
wherein aﬁo 15 ?ggst some of the solvent systemis

24 €ND¥ laz%ﬁizatﬁ)rl Mo@f?if)ﬁ QFPI?&? 24 ’vxéf%%;{}? Elilaef]aié rl‘ega:st She fluorocarbon-type

substrate having a surtace topogdr
pl ansurfagtanti compriossmt dhatti ama flobroaligtiat polywlesic estar dulfactant.
conposition is coupled to the substrate. 20 29. The

24. ay eh ddmcompoinimgtthoplacdrantivr?&mfoditivhef oa® 8P elesisTgoRls, wherein at

| easlteas? 0§ 9 t&lg Isﬁxr/]ear{t sylls?é/ng gs rglfnoved.

27. A film comprising the planarization composition of one of claims 15 or 23, wherein at

least some of the solvent system is removed.
28. A layeréd component, comprising:
a substrate having a surface topography; and

a planarization composition of claim 1, wherein the composition is coupled to the

substrate.

29. The layered component of claim 28, further comprising at least one additional layer of

material or film.
30.  Alayered component, comprising:
a substrate having a surface topography; and

a planarization composition of claim 18, wherein the composition is coupled to the

substrate.
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material or film 30. A layered conponent, conprising:
a substrate having a surface topography; and a
w@bk@sariezati on conposition of claim 18, wherei PCT/i82003/034347
conposition is coupled to the 25 substrate. 32 WO
2005/ 017617 PCT/ US2003/ 034347 31. The | ayered
conponent of claim 30, further conprising at |east one
additional layer of material or film 32. A |ayered
conmponent, conprising: a substrate having a surface
opo . I.S] [ of cl.ai m
o e aired ool o Al ORGP pdrels o sl Bl oo lyer of
33. maritlaydiled conponent of claim 32, further
conprising at | east one additional |ayer of materia
33r f Allpyer@iconvoneanteromthrisoigponent , conprising: 10 a
substrate having a surface topography; and a |ayer
conpt subistigte hireng b kwfat tadogiaphP andwherei n the layer is
coupled to the substrate. 35. The | ayered conponent
of cd hyen @yprisingtthefiine ofqiinsionghadeid thaSlyeid @oupled to the
addi tjonal |layer of material or film 15 36. A nethod
of f%%ﬁ?%@ a planarization conposition, conprising:
roviding a, structur constituent; providing a .
360 v 88 Eoidiet Soriang. bibecismmppeciiaag: one additiona layer of
conp@bteRhi®rWidh the structural constituent and 1
owers at | east one o f the internolecular forces or

3@urfAqgmﬁgaggﬁoﬁgﬁp%ﬁﬁgﬁ§@pf t he pl anari zation
conposition; and 20 bl'ending the structura

consg dubbedit haRAL b BerR0lp8PlpRy Shem to forma

pl anari zati on
a layer comprising the film of claim 27, wherein the layer is coupled to the

substrate.

35. ° The layered component of claim 34, further comprising at least one additional layer of

material or film.
36. A method of forming a planarization composition, comprising:
providing a structural constituent;

providing a solvent system, wherein the solvent system is compatible with the
structural c onstituent and lowers at least one o f the intermolecular forces ot

surface forces components of the planarization composition; and

blending the structural constituent and the solvent system to form a planarization

composition.
i

37.  The method of claim 36, wherein providing the structural constituent comprises

providing a polymer.

38.  The method of claim 37, wherein the polymer comprises a novolac-based polymer, a

resol-type phenolic resin or a combination thereof,
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conposition. 37. The nethod of claim 36, wherein

provi ding the structural constituent conprises
w@e@siotiony a pol ymer. 38. The nethod of cl ai m BFT/US2003/034347

wherei n the polynmer conprises a novol ac-based pol yner,

a 25 resol-type phenolic resin or a conbination

t hereof. 33 WD 2005/017617 PCT/ US2003/ 034347 39. The

nmet hod of claim 36, wherein the solvent system

conprises at least two solvents. 40. The method of

551 2 sBeoher A 05, ADL B LR SO E5, Bl o s

al co ased e

ergi ol ~gased. _sol,vent c ri ses 1-propangl
B R 30 ke Rtk R s Ak SRR G A fohol-based
t he mbleuent system conpri ses propyl ene glycol nethyl
et her acetate (PGQVEA), ethyl l|actate, propylene glyco
4Inet Hitle ratthed of cldivedsh wiherstn bt Yicohol-baseatsoventondrises 1-propanol or
combj nation thereof. 43. The nmethod of claim 36,
wher&PRPEL i nt ernol ecul ar forces conponent conpri ses

0 hydrogen bonding_interactions, electrostatic
42% or gé? mgﬁ‘eiii ‘h‘n ‘a%‘Fft éé», WRATTE| e ol syston epBptipsnRropylene glycol
di SpREBYIORIHPT £Btite YPONIRN), RIS 1:LQFL €SByl -
conbi, na¥ i ons ther (9601?.?@44. )’The ,rretahod ’ oﬁmg? aim g.%c,d methylether,
wherdethylenreslgenif aseiont o xecsntiestiootlemntofconpr i ses an

interfacial surface tension. 45. The nethod of claim
4344, Theandhod efndaincloyehereimthe mtarinolwenlsr fohesicotrpofienti al comprises

surf 0S| . | east .abo 10% . 46. .The .. )
ot 133t Cpofi) Bl | FRRbs AR Yot o Sietion ol e ipole-dipole
t he intetaetidac digpersion faaces, Vireds iVoamidprat of @asbinal@b thereof,

20% 47. The nethod of claim 36, wherein the

44p| ardei zathodnof el sid,i whereianihel Si@canfoadPaiodiHonent comprises an
viscosité§~20 48. The nethod of claim47, wherein the

- sol VERHALYSTHAGS tBRGS t he apparent viscosity by

45.  The method of claim 44, wherein the solvent system lowers the interfacial surface

tension by at least about 10%.

46.  The method of claim 45, wherein the solvent system lowers the interfacial surface

tension by at least about 20%.

47.  The method of claim 36, wherein the planarization composition comprises an apparent

viscosity.

48.  The method of claim 47, wherein the solvent system lowers the apparent viscosity by

at least about 10%.

49.  The method of claim 48, wherein the solvent system lowers the apparent viscosity by
at least 30%.

50.  The method of claim 36, wherein the composition further comprises a surfactant.

51. The methed of claim 50, wherein the surfactant comprises at least one hydrocarbon-

type surfactant, at least one fluorocarbon-type surfactant or a combination thereof,
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at | east about 10% 49. The net hod of cl ai m 48,
wherein the solvent system | owers the apparent
woe@sosicty by at |east 30% 50. The nethod of PCT/ab1003/034347

36, wherein the conposition further conprises a
surfactant. 25 51. The nethod of claim50, wherein the
surfactant conprises at |east one hydrocarbon- type
surfactant, at |east one fluorocarbon-type surfactant
or a conbi nation thereof. 34 WD 2005/017617

SECT/ P2 QR B84 Taim251 T@ﬁex@ﬁt Bﬁdatoieagtl ?ﬁénfﬁx%{ocmgﬁ%'fp% surfactant

the at | east one fluorocarbon-type surfactan
conpfimEisenet lpashene fbeodiphaicqmlyinphiatesier pofagtmt.i ¢ est er
surfactant. 53. A nethod of formng a film
5% onphinestiest offermingl figmt dvenppisimgar | zat i on conposition of
claim1l; and 5 evaporating at |east part of the
soIwgnﬂdgwﬁh@pﬁm&ndﬂnnmmmmmﬁmnosdmnfhemﬂethod of claim
53, wherein evaporating at |east part of the sol vent

syst@ﬁpor@@lna)atilwspapmthé sufvent G foUots 2 Sibdr ce to the
pl anari zation conposition. 55. The nethod of claim 54,

54Nher'Ehentﬂ?@dcmfmlallmGBl,swkmﬂrnceva@Oﬁnﬁg $€%cadt PRAIf IR 6 ent system
56 of cl al in.the continuous

) wher
sourc én png %spz}prp g}% %ﬁoqtlﬁ?‘?‘ﬁrsgﬁfcg 'i%E planargzgtign composition.
I traviol et souyr.ce, an el ectron-beam source and
éé orrbﬁh affl‘?tgﬂcé"f“ﬁ%‘ll’eso# wharpin tfi\ © BYLEPSSRHICE OBBTESS dihepteaurce.
sin structural constituent; and a sol vent
56§ysm@fﬁ %ﬁ%ﬁ‘ 8‘3&4  SEeTRN the SoRERIPNF SOUEesysamTITISPeatwintiared source,
t he zﬁlttﬂﬁlﬁlélélaﬂourc@%ﬁélé&ﬂéﬁ%%arﬁ@gurk&ﬁﬁf c%n%tlr%alugﬁ’sstther%gf of

the internol ecul ar forces or surface orces

57 OO PRALSza8bn EhRpdMtRRAEdnfRstQn conposi tion and
wherein the polyd?sper3|ty of the conposition is |ess

t ham, shewtal dotinefe, addie Pl anari zation conposition of
claim 57, wherein the structural constituent

CONQS dofiRft SrsiRR] WBlein tﬁﬁ SOIJQ? y‘%%eéﬂ% o?n%gt!ﬂ:qg W%% OZ’(ifutg.tugﬂ

of claimb wherein t I Ses
oonstltuent and lowers at least one of the mtermolecular forces or surface

forces components of the planarization composition and wherein the

polydispersity of the composition is less than about 2.5.

58.  The planarization composition of claim 57, wherein the structural constituent

comprises a polymer.

59.  The planarizétion composition of claim 58, wherein the polymer comprises a novolac-

based polymer, a resol-type phenolic resin or a combination thereof.

60.  The planarization composition of claim 57, wherein the solvent System comprises at

least two solvents.

61.  The planarization composition of claim 60, wherein the solvent system comprises an

alcohol-based solvent.

62.  The planarization composition of claim 61, wherein the alcohol-based solvent

comprises 1-propanol or 2-propanol.
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20 based pol yner, a resol-type phenolic resin or a

conbi nation thereof. 60. The planarization conposition
wo@toososionT 57, wherein the sol vent system conprPGEESZN3/034347

| east two solvents. 61. The planarization conposition

of claim 60, wherein the solvent system conprises an

al cohol - based sol vent. 25 62. The pl anari zation

conmposition of claim61l, wherein the al cohol -based

sol vent conprises 1 -propanol or 2-propanol. 35 WO

630 05’LF%-§9| na o@yﬂ %?ﬁ%gfggﬁmzﬁau%% w}?er qﬂgrsl)l%/félﬁt %@tem comprises

conposli ereln he solvent sy
conppicpgkne @y [eeikylgétieobeatae f@GNEAD@ rettayd dh@thte propylene glycol

ethepkkgdg%ﬁipg ‘%gég@PP <%§p§ﬁ§cg ggéﬁhﬁgﬁﬁ i on
pl anar.j. zat i.o 03| i an ﬁ% cl ai m

% aﬁ%.r%lf‘??nlzﬁtéoq PRPHBEYL B a a’frb svhegeig oH’éﬁ%nOlecular forces

co n‘p borBpchy doagasesbaREbae bbhdh d@ﬁhie%ﬁ@nse | @6dilo@ti@t fofces, steric
di pol e-di pol e interactions,

forc ster f orces,
di spg‘if%‘?s ﬂlpf’]lﬁrq% Wissacians, dispegsiplr feagsorvan der Waals foroes or

CObe&ﬁ&hgﬂ%shﬂ%&QOf 65. The planarization
conposition of claimb57, wherein the surface forces

69 onpqg@ {anaG2RRh c%g'li)oﬁﬂoﬁ R RIAACs Ry H{ufx "i‘ll%e sﬁr?:%% f8fkes component

he planarization conposition o

mher@Wﬁmﬂhew@h@n&mmkaﬂﬁ@ﬂkmsnmos|t|on conpri ses an
apparent viscosity. 67. The planarization conposition
66f cllhé pladsrizatie reoimpotitien o6 |cleint 57 yetessin |toavptasatifagion composition
apparengm%lscg3|t % at | east about 10% 68. The

planarl f&hl%%ﬁ%%§ B of claim 67, wherein the

ol v stem | owers .L.he apparent , vi sco by a
6?‘easﬁﬂ%@i}¥ar hom-Gemppsition pf 8@ cBMEEE the ? ¥6Y%?%1°WGIS the

65, whparddt Mis¢d3Ry Bohyient: asystiem | owers the interfacial
surface tension by at |east about 10% 70. The

68! an@hd pRbIDALER TBRBIHAN 0Ptlafh ¥7MBeil IR &vEnt B&tem lowers the

sol vent s¥sten1lomers t he
apparent viscosity by at least 30%.

69.  The planarization composition of claim 65, wherein the solvent system lowers the

interfacial surface tension by at least about 10%.

70.  The planarization composition of claim 69, wherein the solvent system lowers the

interfacial surface tension by at least about 20%.

72.  The planarization composition of claim 57, wherein the composition further comprises

a surfactant,

73.  The planarization composition of claim 72, wherein the surfactant comprises at least
one hydrocarbon-type surfactant, at least one fluorocarbon-type surfactant or a

combination thereof,

74.  The planarization composition of claim 73, wherein the at least one fluorocarbon-type

surfactant comprises at least one fluoroaliphatic polymeric ester surfactant.
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