POLYSI LI CON PLANARI ZATI ON SCLUTI ON FOR PLANARI ZI NG LOW
TEMPERATURE POLYSI LI CON THI N FI LM PANELS FI ELD OF THE

WO DMEBNII7EN [ 0001] This invention relates to a PECTNE3008/002169
aqueous, strongly basic planarizing solution for
planarizing pol ysilicon | ayers enployed in the

Ei g‘sjqﬁg‘Lfsébgﬂ;%Nggf?@@t%}@ﬁbmﬂgﬁgR@bﬁMP‘ErR%TuRE POLY-

substrates and to tIsiLIOGR TN FSUNCHANERB Ut | on f or
pl anarizing the polysilicon |ayer produced in the
production of LCDs and other poly Si substates

devi ces. The hi ghly aquepusQF B IQVENTORasi ¢
planarizi ng sol utjon sel ectively etches nountai nous

[0001] pFie: PyRstiorelates for 3 ightt ?wﬁ%'se%tfpwo*ﬁ%'@ PlapAEiRg FSutiph prPlanagzing polysilicon

layers e‘ir&bfo?@fi@th@fproaucg@ﬂﬁ Tl@ﬁd' Hshl (ﬁs‘ﬂféi/’s (PODsy, Midrd EI@(firofMeHﬁ'incal Systems (MEMS) and
anneal |q% anmor phous silicon in a

Solar C?'éWBiéﬁaE% am 0 §§luge efisuqhisyiptigp f% plarRagzrg thgeplysitcon dﬁygrcproduced in the production
{ t

of LCD%ﬁao;‘(gtt& B§ §|S|®b§ég%s‘; de?'?& TRt ﬁ%en% %JB %%@F ?N}ééfl\ﬁ_lp%f\?lutlon selectively

etches pgmpum@t@lﬁlpm 9", prajegtions @dending Lpysedlyyfrogi theleufacsend aigenerally planar polysilicon

film pro%%c?%??@%%@?%&é@ég?ﬁ@%ﬁ L%?« tén’i érr%%eg& g_ﬂ%%* rbc%@é and to do so without

any sigpifioans letcbiones theygeneatly plaranpca'ﬂmop ﬁlrmus Si devi ces. The nmaj or

part of these poly Si ' i LCDs (for
nobil e devices and T Rm bhn%ﬁ@?%ﬁﬂ%@ensors,
[0002] nB¢centysthe maedi for paly SlaimiceScsI gawingeladuaiy becbusatoits highertelieetrical performance,

fasters @ﬁ%&fngﬁgé?@%ﬁ E)ygr p(olggr%?nstﬁugﬁt%ﬂgﬁ% 5“ zré\%n évi%ﬁ%l 'I]rgg ilrjniqfé? @?n of these poly
Si adapﬁeg/d@EeSJaedCDsn fdr e bitcedekieds and TAN M&IVIBE(foﬂﬂ‘t BV €eris6rs,trivgrics, modules) and

soler CBLRPREIES oY P SHAPRES I iy s g ey Hh s (a8 TFT-LCD) s
been th@pﬁharﬂ' Felicé Gded Wake rﬁzﬁ‘miés?éd a&terﬁléﬂl@e tb%elpte%obdlygd'r\'{plb@éﬁscaﬁmdé ray tube display
formation

(CR-<gBlp ' B ARy SRR FIEtIe b AN SRC/AN S 1@ Helohiness e

thinnes Eskeledlas BRIEIE bf |ﬁf@rﬁ1@tﬁoHtah@dhtaﬂélﬁﬂn&ldg?H§§Boﬁttn@édﬂ@rapldly advance, the need for
requi rements has become so crucial that man he

better rqqﬁrpn@@ggtraémprgm@nqg@g@re{ngnth@étbeqomg S@crugi thatypany ﬁfdr(}gfﬁl TFT- L(%S are unable

to meef fﬁ@éé' maEeRAgRnt redLinh& . Of viehak thah@e inAGH4S they ddiBiBped a new technology to
devel oped a new technol ogy to provide devices to nee

providet dewieas tp meplethesedncreases rasdl A drapsmatipeen leguaments. This new technology is

as | ow

o ESOUE IRDL oy SO LSRRI PBIENORNE, (O

[0003] TITthe kTEENTTD |t@{g5wlog[/ GBaBcedsroendialy CTMESERHE fobawingotepgyy Firshenn insulated
r I | i

substraE m&%sg% %ﬁp% St’rg+slg¥ @Bﬁ%drﬁfaﬁ% tlJb?(%V dQJg %@rgdganibrggﬁﬁ){/ an&orphous silicon film

is depqsm%@pmmqm sugacasd thgrlnsqlaad tsuhstréte; spehoasi lyeal PlaBesc Brdnced: Chemical Vapor

Depos@g?%érdq\@b ?r?(éeggot rﬁm?r\ﬁe} |I Jer*ofrﬁ)e{aeb ahr@glinﬁ Ip%?&??g%?ﬂstglgze%nd transform the

amorphBliscsilinen fiiEm toeenmiysilicGh 8imi daik alveging poegse sigemneratly (dARRCYAD)in a chamber with an

t he S erforrre n-anneal.i n
eximer 3 BB AL O Seb R |49 BICHRE LT T PRGBS e soure ara
a drainiel Iacd)mctfahd\eﬁarte@ofah@ulmﬂiﬂrl Next infthd crmann'ﬂdréa amaﬁlldeptgltton process, €.9.,

PECV {s%g ormedI tg’ foﬁnea 5|rcon ldlgxm%(?anygru o% tk%dpo!y ||con ﬁm [Fben a s\tl:\gntlme and data line driving

circuit area (plurality of driving circuits) and a display area (plurality of pixel units) are produced on the glass

substrate. Typical process for the production of LTPS-TFT products are disclosed, for example, in the following
US Pre-Grant Application Publication Nos. 2004/0018649; 2005/0090045; 2005/0162373; 2005/0230753;



Exi mer Laser Anneal er (ELA) or Sequential Lateral
Solidification (SLS). This polysilicon filmforns a
w@ouwBass7ar ea, a drain area and ,a channel arearPOf/Us1968/002169
LTPS TFT. Next in the channel area a second deposition
2006/0238476 cand USePatgnt NcPEGRAY 07 the @isaidseresef dvhich afecal incerpesated benein by reference
di oxi de |l ayer on the polysilicon film Then a scan
line and data line driving circuit area (plurality of
[0004] dit hasi begn discoveredttsat irethel praceds sibreyng alieeolyéifidoni filed ¢oatingdiom the amorphous

silicon @ﬁye@gr]g I ! S%aégéee]n 8}} c?%aig%peg%ﬂ%{qp?og %g%ﬁ%%oﬁﬁmng the problems is the

formatig rob shapt reouataia-shkpse stasteds plbmrdlng)oapmb@ng upwatdlydromahd generaly planar poly-

silicon éjrasé@%rergol%glm ht%%égeg%g% 3B S e!flegg% @%ée upwardly protruding or projecting

mountaﬂ@@é@é@&ﬁﬁtﬁ@@ haxdaen %&%?&cauéﬁ?@hdbﬁy ﬁ’éﬂﬁr@@&ueh@ leakage current and structure
707, . the discl osures of

deform&lt'beWﬁS?P&F'&fw Pide @5 Hrigsylayeesroa r‘*@rﬂ?@s"tcﬁ'é?l@?c& T[‘%mﬁhefﬁfpre a need to be
able to Fb@&e@?@lmwﬁlestﬁé%& G dﬁf&éﬂceé & tﬁet’b%lyﬁlfc@r?ﬁﬁ%y@rfwnfh&ft Hbrﬁ‘ébmb tEBF;-‘etchlng the
po licon | mcoating fromthe anorphous silicon by
surface QHMYF'F@H ﬁlméwéacmm@ebaé@a cevefed bY natusdl Stoaide (s and
probl ems encount er eglyXEyNsE ﬂ_ﬁ eNVENGIINeE S the
formati on of sharp nountai n-shaped structures
[0005] pln @ecotdarice gitpthis p_ﬂvenh@rtmrﬁ@ Ripyided UW Fapesws. tstiangly dpésy palysijicon planarizing
| t rdi
squtlon§!r>1f373@f1 gtﬁ%l %ﬁ §t'chnb g%@ a dezJé I'eg?aé(t) ?ﬁéﬁg‘:g gagerbgrg\%g rggrnyﬂ%rsglﬁt?)ﬁ%ﬂﬁﬁand generally
will, contgin qttreo prsicrtal mpmmtsachraséchamwlesatﬂmttom exidizenandistlesst one surfactant. A
polysilicérﬁ ﬁ@g%?rdfg%ngd g)? ?hhgrecls H‘@q% or 6fy o@hdu \Aﬁlﬁc%n g%)%%l{éag to!1 g%hﬁggaqe and having
mountaioxhaged siuctures, pmtdslomsay emfctions dxteadingaipyasdly frcmoihe g&nerfaa/qmnar surface of the

. Th [
polvsicg AT b PHELSE Tl iy T Tl Soeh oS PRy souons to
substanfidlly rediica peelimtate iosé upﬂ\am&galxtﬂgimrmoeﬁt@rln bhagedt drectBes! bratns:om;f or projections

without%&?ﬁﬁ%@%a%gtéhhﬁgg%ene gl?n uzrarf p% SucO% % ?ﬁrefaégqaﬁ\i/@ﬂ%qaqr on %e generally

planar fofy§16E01 filinn TRECHILDIy GQUROE, WOdebatslb paysllldfm @Rhdrigny solfiong are Shose having water, a

o o UL Y GOLY, SdusOus, sorengly Bagi i BOLYSLLLCO0: ) oo

surfactahlasl‘ﬁe aigely @duedu@%%b 39ﬂ>ﬁsndi‘bcﬂy§llldoﬁlbl€naﬁ9ﬁgt doMbos@EHRIYE this ifvention will generally
sol utions may genera @Z? , _contain other

have a Rt |1%‘Hﬂl°rec€l?ﬁ‘i5@i'b‘iéﬁ'f'§ g gegyt B 19 Foutdsanpl e, at | east one

oxi di zer and atpgtR@sth DESERIBIWIN GCTENNVENTIG! ySi |i con
filmlayer formed by anneali nEMa filmlayer of

anor phous si | i con YEHFHEFEBRERDEMBOIMENTSr at e and havi ng
[0006] ”ﬂ'klrﬁgﬂlyré &G@so%n?cﬁ badket piySifoon Bféﬁ%tnflﬁqséo%po?\s Qf thErlr%tﬁlﬁﬁ ESpRse water, a
ext endi ng upward fromthe genera [ anar surface
strong hgse andan @g'l rgte pantrel é@en\‘ pridreptioag)iy ﬁonta§ acselffﬁca&ttaedjawmdﬁers Ulkerhighly aqueous,
strongly:)bkz% gérﬁlls@t%ﬁ g@gﬁgifr&fsfogﬁr@%v%ggsﬁg%f& g\ﬁe{)aodg?/q? 'Ii 6r§%§ter and I’preferably a pH of from
about 18P ftorAboit165.t Fheswentipwia futhey digscted tck prepessoy whlah apabysiigoe dim layer formed by
annealirgt)t H@L mo@){x&% sﬂi'c%h 8 a@%tg%raq% ﬁﬁn %ggnrtémp%tﬁb%wsﬁnﬁmés or protrusions or
pro;ectlcpnls axtendmg mﬂlydom&e;ge&rallm!ar@esdrfay@f the polystiien dienieyeais kgntacted with such

oy RSBt o sediandisf ot B G kB ose wparay

extendifyageherglly watiredin stapddestradturasn prota kv ploistensawithowttany sigrdficard eighing of the
tch qntrolf sol vent, and optionally at |east one

ge"era@fﬁ‘%ﬁ?y%ﬁ‘?ﬂ‘lﬂ at |east one surfactant. The highly

[0007] aTHéeHIg aquebUsOskghgly lbéi@lpﬁlyéﬂledny;ﬂdnbrlzﬁ?ﬁbld%r%fb&misZﬁvéﬁﬁon will generally have a
conpositions of this invention w general ly

thereto.



have a pH of 12 or nore, generally a pH of from about
13.2 to about 14.5. DETAI LED DESCRI PTI ON OF THE
w0 MENTI7&N AND PREFERRED EMBODI MENTS [ 0006] TheCTUgs1908/002169
aqueous, strongly basic, pdysilicon planarizing
pH of 13 orl gretaten genecfly a phl of fiomabaut protB.2to i, iasdemena preferably agpHrobing about 13.5 to
lp@se and an etch rate control agent, and optionally
contain a surfactant and an oxidi zer. The highly
[0008] althe dighip aqusdus ostrgig}y bosis paﬂxsnhcmo Iphaisaritingcsolatiopd efrtieis inzentioy will have strong base

preset S35 o 21 i 5o T3P Bt 1 Bt S eopt( o B 8050 srre ety

about 1.3% &0 ablwen%l thWelgBt of thig ;ilémerl‘zmglsdm@t ed to a pr ocess in

[0009] }Aﬂ]eg){h pl &eo% trgrlxpiy baﬂﬁ &glysgl};q?\ypga?pzla% r@({i ﬂfagqe gresgﬁgat %ast one strong

base. Th@étllomﬂ)awtlﬁ@!e@fr@h@@ﬁilk)ﬂénﬂnhﬂﬁmm hﬁﬁoxﬁé cRulify, émamﬁ}@mﬂde such as sodium
rojections exten u fromthe general
or pota |ugdgpro§q§r g alkalipg eqnh@eﬁgp)ygglpq sush 2% p\pgﬂe‘;ugg,@f cqlc§1m hydroxide, an alkali,

alkallne‘éé’r[htofﬂ‘é]féyﬁé%rﬂé)héte.h a4l amhlﬁ@bé‘th SCHkPQktate, SA élPari Qlkﬁhn@@&lh%r alkyl alkoxide, an
i con planarizing solutions to su bstantially
alkall, aﬁ@'ﬂ‘ﬂ@@h &F allel ¢yianidea R alka cakaling S IaW SENiae, @g"%‘@h‘é rcgmnoynd an alkyl
phosphd® léﬂtﬂiylnaréhﬁ@%dLeﬁ{gsr st WhietS can péa@iryralé&’pﬁﬁ'r%to ion® ra‘ﬁ{j Abltr@NRereof. The
I cant et C enera
tetraalk)ﬁﬁnmopalpm pmm)(ge Is ﬂ*@ orefefred hase gnd gthylltamﬁ@traaikgﬁnrporwquydmp@e of the formula

strongly basic, polysili c@ﬁ\@b@narl zing sol utions of
r

about 1

this invention will gene Ave apH of 12 or
whereinga:e]l Ermde&ﬁ [elféa%ﬁ%stme[a'dw ¥Js t[rﬁgamﬁggg%fepﬁé]agyl ﬁ)}ag}y“’allgl of from 1 to

22, anere4>refe§r€1m0‘8t]> 6,Tdnd sthlmg)m wef@[aph,ebtug cabbm aorgd; W=0r 81 ecsuitable salt anion, such
pI r | S ns_o ti

as carﬂ%ﬁ’%t%( Séﬂ{ji \;@ é A gﬁd’] béénée %Feegiulé r% Bre tFtegims! %ft 1nt¥e$ I\}Polgt preferably the

tetraalk gidmaondniu6. ﬂydtomdahnotetrarddﬂﬁ/&pmmomﬁrmrhainrbx;def TidA)abib ah aﬂkaﬁ) ntetal hydroxide is

about 6. 0 re preferably about 1.8%to about 3.2%
employ%({jt 'meﬁrﬁﬁy o'ﬁ%@ﬁ't anari zing sol ution. [0009] The
[0010] hThg Inghy ayewe, $Bong!s bistz y@lyllicoreganarizing sdlutisrislof tie mvention wil contaln at least one

etch ratgfqngoi ageBtaggch e?eh éattelsq%ﬁtf%%gewsagr% °§°l§g| g@&o&s ényfslulbﬁ\e glcohol or egcoI efch rate
control dgeit @ bdamhpfoetn Exaniples wibuehaictiRd) and gpdolsiussful asetet ritakantrol agent in the highly

aqueou, HI0Y e B EIEAT2RE SH-G300 B TuprG UG i g P fited o eryene
glycol, hdr8li ey dadbid] Qﬁ@tﬁdl@ne ol ahd<attakthylehb kiddol 418 n@irdshheRdof. bl least one etch
carbonate, an alkali, alkaline earth or al kyl acetate,

rate coniyp/ agent il gene@|lykb§| pregent e ighly RAUEPYSy $troRgNAsRiE. dpalysiligen plananzing solutions in

an amoéﬂt Kﬂ}ohl abéi b 2kd éBSth@% tp'ibfé?ibly%t'ﬁﬁébou@(y A3 a8l S%Vbnah%fcl'deferably from about
kal 1 ne earth or alkyl perchlorate, a nercapto

05t a%&ﬁfaehwghwﬂhamim phosphate, an alkyl arsenide, a

[0011] L\ﬁ%ﬁmlﬁﬁ%l%sé’?ﬂn% h@ﬁﬂacﬁx@&% |s¥o fiﬁf‘sﬁ p@ﬁl%@ﬂadaﬁi}%’solﬁ‘tﬁ% of this invention

m xt ures 't her eof tetraa anmoni um hydroxi d
in an amqvet qb freh @bquibet. %@@éowaﬂ%"/amgpfegablytframlabout 849 @aﬁbw Béhﬁmne meﬁrably from
i's
oGPl (S0 MG MUTB BB
[0012] pTlBﬂmhlalamgeom #sphglobasibydlysiiegn pian!algzlng sblutionsoehthis ineentivn maanptionally, and
generalﬂ%l%orﬁ{)g%?%@%‘%?@é%ﬁﬁ%?ﬁ%%sﬁﬂz& g‘B rlnﬁgygél ?%sﬁ&laﬁqplélﬁjotf Quch oxidizer
that mapse erapidyechiathe highlgl agueeus| striaegly basie] ppysticod ptqmalmeg sofptiers ofthiel invention there

may bear%eentién%a epgrrenrar?ga(n)gtes,l pért(;)nrosr,n'ate's\{b psetrsulfga{egf pechﬁl

oraéés perOX|des ozone and other hyper
oxidized materials, and mixtures thereof. Suitable oxidizers for use in the planarizing solutions of this invention

include, but are not limited to: ammonium persulfate, ammonium perchlorate, ammonium permanganate, and



t et raal kyl ammoni um hydroxi de i s tetranet hyl ammoni um
hydroxide (TMAH). If an al kali netal hydroxide is
werpBosgEdr it is preferably NaOH or KOH. [ 0010]Pdies2008/002169

hi ghl y aqueous, strongly basic, polysilicon

ammonipin RevalrorzEtan gThe @ktdltar oonaponsnt, if employed nethe adutionaiof thisdryentianm will generally be
S 2008 &1 at e r

present?\otpé gr]y aggeé)m $ rognplé Ii)%ﬁl %chygr or1 gaanaﬂgl@néoiutlo%y&rhneah&m}t gfgffogm about 0.01 to
about 08%bg eight,refegbly @b tosl 3%) moeetpeefezablytimm labaug@hio abat0.B &, based on the weight
fthes@ggl oyed. Exanpl es of such al cohol and gl ycols useful
° bt ch rate control agent in the highly agueous,
[0013] Thé hlglflygquEOhﬁﬂﬁtoﬁgly tasit, )pSIydllltdnCplan@llzlﬁijms ofgw@mjentbn aisusoptidnally contains at

least onglswfyptlgrﬂ\é %}syrgag‘ahtn@]ei) @@Fc@f mttr@tcHrwos@ogr Pk %ﬁo aq,@élawqcté fte control agent.

When agshf!éé@ht |@ﬁi&;eﬁt%raﬂﬁbﬂw RRR1aEH \Mlpgéheréﬂ? de B4 é’rﬁd&!ht&ﬁfrdnh&fo&tofb to about 2000
he at |east one etch rate contro

ppm, pr@‘@atéwf@m ahout a0 ta Aoy 1900 PPN, PpFe PHgTetshlY W%%@@d&%to alqu- OAGpAm. Any suitable
surfactahléh%fy%e eﬂﬂ&ylé@' Alh&'l? 'fhe@lx@ﬂé‘%dr%étﬂﬂth&%a‘}tbb @r‘ﬂﬁoyb@ln% tﬁ’dm?lé&ﬁeous strongly
~of from about to about preferably from about
basic, polysiiceroplaezing selgtionsarel aﬁb?@atﬂﬁ wt@rrsalblplg/ amphgieficahensionig ogtianis or anionic
surfacta"f\POUt 2% by weight of the solution. [001 1] Water
be present in the highly aqueous, strongly basic,
I 4 hj
[0014] Rﬁdhg@r%c'uéﬁﬁé%fép@ e Ha é R |y3é424l1%&§ gf?o;%l%ask ﬂ)ofysdchN BIatiAMy soflitions of the
presentpineshtianaintiydef quneaw\qtsuMe@meso sigh oast alg/y%etamm eamidoalkyl betaines, alkyl
9 % t
sulfobe@$§ %ﬁ@balm}’do%l(y? rg}ﬁokﬁﬁ%esr %@%@@gg& s%% gienpéﬁvé/geglg:ﬁ T@%ﬁg%glycmates
amphophnpg)hditgs_ ampjwchglsgmate’sramdgmphdda@plonatqsofnylsdlaads @uch as alkoxyalkyl iminodiacids
or aIko%Lg?ﬂoh{gZ(’lac%s a?%(]JH lgg%e o ]f:h ta? 'aﬁ(Plll agn\érﬁe? )}lo%na“@&kg‘la@id% r?g(ylamine oxides;
fluoroalkyx isaliozates. anémfjuomatetl aaﬂidyleamphbtdnczeandrmytutes tizameof. 0 \Readerabl\s the amphoteric

suﬁactq%fé%?ﬁocgpgo}wgga%y? gle&lr}eoﬁoé%r{iq?hrg?ﬁ ’dirnr%%ylg)gﬁaiﬁt%%%grﬁigopirorbylt hryllgroxy sultaine,
caprylogthrhbdigropidnig, ®®dauﬁdompt6p|@fatet lfUcSamphcpﬁmtohalé] cbctbemﬁhoﬁmxmw propionate,

. Nt i qned er man rchromates, pers
1sodecyl§eéxp@ﬁy mngp@goplowgg 'ﬂ:éy mm@@awgor&ﬁd cc&gf)% opwﬁ@pme OXIde and cocoamine
oxide aﬁl?«lud'lnat@dialmérﬁdhb@ducs, and m xtures thereof. Suitable
oxi di zers for use in the planarizing solutions of this
[0015) | nventl on include, but are not limted to amoni um Non-
ul fate, amoni um perchl orate, amo

ionic suﬂ@:,taﬁgh@%{q{ Qttrée hIgQHé%ﬁtf&@ﬂYﬁé%l% pﬂlyélhcgp glanarrmg sglutiops o fye present inventio

n include QEaRRAR Mlols, dtfoxaE é%h‘l?l@mé dﬂol§ m&)rlﬁé?édt’dlldylcdlkéxwfﬁestﬂ&bﬁnated alkylesters, fluorin
i nvention wll ener al present in the

ated polypryeiBylane alkanols RYPRAlIGRCK) eé?érsppép%yqnp aletiols pg}x%yqetgﬁqq@ monoalkyl ethers, pol
yoxyett’rgl@tléeéjﬁlblgn@oiaﬂe erbeaslﬁﬁéﬂfhtnts()fantf %@ﬂ@n@bdwsl Honga{kyll QtHRRO Wheferably, the non-

o o by wei ght, preferably 0 % nore
ionic suffactamisagerACetylenicotinlsd sitiexydted a@e@ﬂea@ @@b Fc;p@la% uspigigeiie atetyienie diol surfact
antSurQﬁd'I%t of the solution. [0013] The highly aqueous,

trongly basic, polysilicon planarizing solutions of

[0016] M]br?t éuﬁé{&éﬂs fulallrﬁﬁb ﬂg@'ﬁ)) é?}{l]é’dug ystr&@gtbﬁéi@%gl?s?liﬁdnf;ﬂaz\tarizﬂﬁ%olutions of the

surtfact ant e surfa when  prese
presentcipyepiiesi ItlQlu;dﬁ caW@yIa@B,stj-aaﬂstarcwa@ﬁ, suifoniates, agufateso ang glono and diesters of

. X\QE nt is present the anmount of
onmph?%)‘rﬁgggf'an ﬁ‘s\n&fe?}\'gﬂéo‘%@{a%[ |y be an amount of from about
e . D b, r
[0017] é%lghl? s%ggrﬁsp é%}%? II’?D tﬁg}nalﬁye ?@?5&\%' %}rx?gr &%@Bg%ﬂfcﬁno@angﬁzmg solutions of the
presenta heertionl (@D de pmineArthoxylates, abialkylchmetlﬁmmnmm nsajts, bdialkylmorpholinium  salts,

alkylbelgzglgilfng%g%ﬁmwu Es%lts},}%]@vﬁrﬁrﬁ/‘ét@ ﬁg@m@rﬁl aét?1 U Ql{y{?tyrﬁﬂumnégh/s. be




basic, polysilicon planarizing solutions are any
sui tabl e wat er - sol ubl e anphoteric, non-ionic, cationic
w@eo0ansoni ¢ surfactant. [0014] Anphoteric surfBCT/H$1088/002169
useful in the highly aqueous, strongly basic,
[0018] ple yreighti of dve pllysitican ipmlrursg:ns ol projeations exfendirigeuppardly diom the generally planar
polysilicgl{wk@ ml g&{arg{#yﬁg in‘{ﬁje é@ﬂpﬂéﬁouﬁ%ﬁ Ztial a#élfé %ﬁ?\aéltﬁ&ah tﬁ%y%@ somewhat less
or someshbtf mtbeuralnergbsalmmjthargbrdamj Rigrar sunfacfeodiiehaapcmelsqon film on the substrate. The
planaﬁzﬁ%ﬂl@i& g"ls %\ielg@n ?sc Hcggs:sl r\ga‘ (Xr%gjz)gtanttmlﬁ_ﬁﬁ%lmteg}he% pﬁoet‘fjsmn or projections
without aﬂ%gmmdillmampn p@lysitc@ﬁf]m leyer.nodi aci ds such as
0019 al koxyal kyl i m nodi aci ds or al koxyal kyl i m nodi aci ds;
0019 ani ne” oxi des such as al kyl am ne oxides and al kyl am do

af h’é)éioﬁdﬁloﬁ@or@?é{e@lﬁ@ risihd feb@y tﬁ?e”Jéukééb of$Hé| [Tz ﬁ@aﬁf@ﬂsmcon film on the substrate
fl uori nat ed nphot eri cs; m Xt ures

are essgpfiglly gr,s%}aptlallyt qqr@m%{?pptmg@r@cpr@ tr@@prfaa%qf thg generg) planar prc])Iysmcorf film with the highl
y aqueoGsP Qt%gm 54618 TpBIsHicon Bﬁizlﬂ@soluﬁdﬁ%ﬁﬁ@ d?é%@rft PRHtiorFtbiEBinRYshd at a temperature s

bet ai ne, cocoani dopropyl hydroxy sultai ne,
uffi mentéta@gcwgymhrbmleﬁﬁwg ,fﬂﬂ@ﬁqipféhosg gr@(ggﬁpsd@@[o&p@m; opgpelly the contact time will
be a peﬁda%mgﬂro‘?s%ﬂﬁ@tt&bo&(?@ Hﬁ\m@? BIREHL Yo Qbéﬁéh ofﬁtroﬁ‘lré'b&f‘ ftobout 6 minut
i sodecyl oxypropylimno dipropionic acid, laurylimno
es, morei pigietsply Gera aleout Zlo b mmpﬁm PYE temperatureef e pragess wibboa emaerature of fro
m abou '°€?o é%glﬂ 86 b (efe%@%’m Qﬂ) yﬁ*S °§ME&9§:’C‘: a'nlore[p%e]' from about 60 °C to ab
nronic sur ctan S use rnt y aqu
out 78t réngl yMésasipeferablyl ye | |pmoe35p||anaondmtecg ol & i tmgd ofof about 2-
t he sent iy entlonlnclu yl eni c diols, i
et ho'ﬁlf/t at ed ac\étyl eni & di ol sgeﬁ}p%tg%l nat ed gl kyl about o0
70 °C. &dnperatuteceng me &rk \mlablmainaimtsabekgdsewb@ssqondlﬂlan(oan e vatiseldby, parameters, inc

ding toYAMAT b OO AR nEr0eS e BnaRiilh e s kRl ooz sngry. and agin

g time).pThke cyrtacyireitdnk em&usﬁbh ot ;Bojecﬁcbri exteadirg upyadly Bant the géreratysplanarsdrface of the

et hel Pr ef er abl th .

poysig s e TR PR ADS CEnE o4 oL ey PG Ffp eximbe by dpping the pan
el in thegdldnaneing adl@idnsast &ntsyriv@ﬂﬂioﬁ orthly @praying HispRmaring Yory@eifidnk of this intedtion onto th

acetylenic diol surfact ant Surfynol 465. [0016]
eLTPSRAielSni ¢ surfactants useful in the highly aqueous,
[0020] StHeGHVERti¥n i AGdtrEted BYthey Bowing Mistrative baf oA limigngseRbriigidsons  of

the present invention include car boxyl at es,

N- acyl sar cosi nat es, sul f 6¥tPE8 bsul f at es, and mono and

[0021] dLW%tpﬁﬁ& ﬁ@lngﬁﬁm%ﬁl@émrﬁr&mﬁ&i & p%jé@tﬁbn@ﬁavfﬁ?%ﬂelght of from about 800 to
at e 017] Cationic surfactants use

about 1Bgogﬁrw%pe %@@@ﬁgg in asﬂTfﬁﬁ@qtesd pg@gpa@kevw@gaylgt? Whiglywas dipped |$1 I; bath filled with a
LTPS PRh&2&oh ébrﬂ;%sﬁé” dﬂh‘is(?r%ntﬁﬁ wﬁu&h%oﬁ{pgéﬁféﬁ’é hatl BY&H Heht@dtolaNEhddffire of about

am ne et hoxyl ates, di al di met %/I amoni um sal ts

65° to abput 7R Y¢.dE paib hicharLimpelial agéatoraamkf»v b?ﬁieywalpm@ammgmﬁaturmof bath be
al t
constarrziI Q{tﬁ? Ft)fg;ara(#egyrﬁlalttég r%ﬂf;eafﬂ ﬁ%g%]%gﬂﬁﬁggs e?/maﬁét} ]yva% I[]aéen out of the Planarizing
Compositioh yed dairiedte auleiotizadvateniathowith freshy veater o@ﬁbwe&eremn RTPS panel went through
] ' i . _
DI watepm'l\é?gargd'e@rﬁye 5’\ E\gknﬁﬁ H?(L% r'%ﬁe Qijn?er\?ga%lo?\%lmeIgﬁh% Eﬁ%&gﬁél %J(;lee pieces were
observegindtti E :BEOO determine ttmwglformdmeq/ofmaw LS Rlanaszatiert Cdnpesitions. The results are

h h n ly . p
s o TR opFL AL bBRTHE PRSRABAEE bl P e o
substantially eliminated the upwardly extending protrusions or projection on the LTPS panels without any
significant etching of the generally planar polysilicon film.
Table



pl anarizing solution of his invention is able to
essentially or substantially elimnate these
wW@e@BN8EsDN or projections wthout etching thePCT/US2008/002169

enerally planar polysilicon filmlayer. [0019] The
Exam- rRetyrSiiBlararnizatior Cqmpositeot i ons 1 iLERSRanélr om t hdanagizatiercBr |of/R(um/mi
ple tihe general Iy planar polysiliicon filmon &%?sbédﬁgiﬁénr aﬁ)e
gre essentially or substantijally elimnate y
No. contactlng the surface of tme general pl pnar
A/ + h + ha hi N AanIA ranol s
DII LIL| IT IIV\IILII IC "I_fl 1 T Cou DLI g Iy
bb%'% Egﬁy& I W pl i zi ﬁﬁer%yél S‘Y@I"%ns S h;f"ﬁe
prEas@nt Cortroent | on for atimg and gt a temgeratiunie s
ufficignt to acconplfish such seleqgtive renoval| of
tlhose rf@? usi pns or| projectlions. |GCenerally the
T GUERCTTH e W igethe EppeTT 0G0y TRl PPl U | 0016
1 nuted to abolut m nut es refarably for a lperiod
2 gf2¥% om'@bout 187t‘l% But 6 moBLRJ dsidaor 7Gr ef|ekabl [y0.016
fr a 21 Ty 43, TTT TTUI e atuarg of
3 thée)dvDrCEZSs W ?6@0@ ao'f/%mertg?qurp‘]e n@ fro grgabouéta 40 %%6
4 t|ol.8bout!%80 0C 97p2%3f e(TQalb/d y flsemahdueeks5| TIC t g Zabouft 0.016
A OC—Tpte Pt e, bH f+omrabput—60-—0Cto—ab—opt—+
5 429 <tJ|b/°prefer%@oj1 qm{é pr og Bm Jweekauk{ed ff a | 001
6 P 5%)d af, abou 95% Ut es seima |teeger pioure (o abowo16
0C—Tenperat ure and tinme—arlevari-able-constants

0.
Base '”@é%’%ﬁféé t‘b} 6@@@“&'%@?’?‘1%"@5@ be varied by,
Base mFEQérﬁH@J %ﬁame‘tﬂ?ﬁmhﬁﬂurﬁ@/d%&lﬁe np&tas‘slhrﬂ‘Hﬁ/(ﬁ&ldeQZO cynposi tion

anges panel status ependi ng aser
Base m@%rfafgqﬁ Eet@méihtjynmw hygprdegt Fforaﬁ%t)m HYF‘FPé'd% oAPdtti ng of
Base mtEQﬁnﬂPer 6)ﬁét%ﬁbﬂﬂarﬁ%ﬁorﬂhﬂiy%%de@o@%&tﬁﬁ‘q}dﬂﬂtdé‘@%%F| y from

generally planar surface of the polysilicon film
Etch C@W'AQ@WP@M&@@@ Patheenegyol be by any suitabl e means,

EtchCo?ﬁF Htin ERme P8Rl GeBod!l PPI NG the pan el in the

r|2|ng sol ut this invention or by spraying
Etch COﬂWOéAgﬁhamémmsz@mﬁﬂﬂPdNOt {(Ookie +dfiethyteng glyaaM@A%) on onto th
[ teb,ON I gated by

Etch C%%E&I‘E owﬁﬁﬁes#%gﬁﬁngtw&e,g%oﬁ{b.w n SPrRIPﬁS It4 %éri(ggézarrpl es.
OxidizeEir &ramiptes 1,13, 6 ajdB0&binodioiP®ryulatel s havi ng upwar dl y

extendi ng protrusion or projections having a hei ght of

from about 800 to about 1000 A were each placed in a
[0022] PWFilk-tiesoimenthn pastekn teasibed haneigaithi referenoam tbérspesific ebogiments thereof, it will

a_.ha filled wi.th a TPSPIan n
ve sppBrited ot Ghane R oo oh et als et Y RPR G At Pt anc scope
of the itiventpe b@lt:eﬂt @isalsecdlinmain. %orﬂlmglﬁbmmterﬂed Vﬁww(?mbﬁbealg@tﬂn(r:]ﬁaagias, modification
an inpelle i tator and SUS- ter ich made the
and var3ians BRCi i 1D Soote G ARePaetied s ¢ e dosi gnat ed
time (in mnutes) the panel basket/magazi ne was taken
out of the Planarizing Conposition and carried to a
dei oni zed water bath with fresh water overfl ow. Then
each LTPS panel went through DI water rinse and drying

with an air knife nodule. The sane |ocation of all the
LTPS panel sanple pieces were



observed with FE SEMto determ ne the performance of
new LTPS Pl anari zati on Conpositions. The results are

waewsfizazeh in the followi ng Table. I n each caseCT/li§2008/002169

Claims:

LTPS Pl anari zati on Conposition of the invention

reduced or substantially elimnated the upwardly

extendi ng protrusions or projection on the LTPS panels

wi t hout any significant etching of the generally

PA pmeess foo redugingi or essefitiallyralimifating @Bassions or ;an‘eutiwisexterldirtgogeﬁerally upwardly

$§Ha2g’;é§%rﬂy:pg : gp}“aﬁ%fﬁ}ﬁlgsﬁl%(n (Ej{g pr_%&f_é,gq %ﬂ_&%ﬁa ﬁm%agwg P?Ixl gi (LTPS) annealing

(2fImf ]amorﬂame sﬂmm Eaemmdde)n& substtatea the t prockss nosmpriising) contacting the generally

RS ficon 1y @ A AR, e B oISt e, pion for a time
H}d(ﬁtlmﬂt@i%eléﬁﬁelpe@ﬁ tHet mblruﬁﬂ'm dirO;brOJé@@ﬁt frdnﬂth@@ﬁiﬁe&ﬁ theagéherally planar

E{°H§) cgli)]@rm&ltﬁq@gflr%é}vgel caeloqq:ﬁp%pf t&gg_ﬁqgrally @I@orﬂ%l s%id?ﬁ:ighly aqueous,

Edtrbiglyessic PolysiRbn plaRbidifg sotutid b(ﬁﬂphéfrﬁgeél@,olﬁlloﬁ%%ng(é) pﬂ %F 12 or higher and

Etch Control Agent on Exanpl e nd 6: Triethylene

Opeiising pater; adeast org trpRahase. Al ke@st g%etcazatmoz@l ageR!.

Exanples 1, 3, 4 and 6: Ammoni um persul fate [0022]

Wi le the i_nvent_i on has been described herein with o

rheffreqesrseording te plaimd yaerenthe ablpasberiesisang Hasetvbthepdlysilicon planarizing solution is
Inent t

\k}glre?\gfrrgﬁ St,'ﬁcgénhp dodistif OJ‘an:Q?e aalkygrg@{)n'éuﬁfllqu%ﬂ e‘rs‘gcl,ﬁ]olmeh an alkali hydroxide, an

sqﬂqaknetearﬁlﬁudr@@@p@ alkgli, alkaling m@malkw@ar@@*ﬁ@e{m alkghi, alsdliogs eatth or alkyl acetate,

C [ : -

Sucaﬁ(hlp |gér?]ﬁeeé%ﬁ|q OP%M/ alallg)gl{jel c%)rr?] aliéaﬁ ﬁ(\gllg]rglg%rthl%(r) % %)ﬁ@?e, ?Tka%llrah, alkaline earth or

valklylh)eIICMWats ral merdapte cainpsnd @8 albyl plideghate paneliyl @denide, a Lewis base which can easily

C cess for reducing or

egs(:%gprﬁongl (?1 '};ﬁ? W%urﬁg‘}hgrﬁ(g protrusions or projections

ext endi ng gener ally upwardly froma generally planar

Tg%cg% ea(c%)]; ggpot%faym gwﬁ i%t Iegﬁﬁgeaﬁ rﬁ&g}agg if, %q?ervq\iegfrom the group consisting of a
aemaalojein®nigm hydeonide, dediasrydrexite OpotagsiusriHySrbxidetagd mikio@s thereof.

process conprising contacting the generally planar

polysilicon filmw th a highly aqueous, strongly basic

PO bigsdss bEOMIng kP Elghi Zwiveirstae t le odeOdtchacohirdagenti fsfselett@nfrom the group
to selectivel é@et ch the protrusions or projections

f5oBTRlRgRE 2 glpahdl @R 38YPhe general Iy pl anar pol ysilicon
filmw thout any significant etching of the generally
pl anar polysilicon film said highly agueous, strongly
basi ¢ polysilicon planarizing solution conprising a

sol uti Q&o@é@é’éc@é}dﬁg 8 Elaiff4 whéreRlthelth BEL bt c6REPIgbR isBlected from the gro
wat er | east one strong base, and at | east one etch

Fuprcansistngtof ethyleng gliol. glgceroetpyl exstitglstriclfiviens @lvcalgtelragthengiotypol and mixtures th
m%[ei n the at | east one strong base of the

polysilicon planarizing solution is selected fromthe

group consisting of a tetraal kyl ammoni um hydr oxi de,

CNBJOI&(-:@? ’acc%Hinalté(%ii'n b%ﬁi&aﬁ( ith‘cj,epolyé}lﬂ:on planarizing composition additionally contains a

surfactant.

=,

A process according to claim 6 wherein the surfactant is an acetylenic diol.

A process according to claim 2 wherein the polysilicon planarizing solution also has present at least one



10.

1.

12.

13.

14.

al kal i ne earth hydroxide, an alkali, alkaline earth or
al kyl carbonate, an alkali, alkaline earth or alkyl

woRed/fd367 an al kali, alkaline earth or alkyl aldgxd2068/002169

an al kali, alkaline earth gr alkyl cyanide, an alkali,

aixidiaeri ne earth or al kyl perchlorate, a nercapto

conpound, an al kyl phosphate, an al kyl arsenide, a

Lewi s base which can easily accept proton ions, and

m xtures thereof. 3. A process according to claim?2

m:r Slrpo %réctlig éqr!i ?qqﬁélalgn% hé{e'é‘ﬁég%‘)ﬁ/?'ﬁlr???ﬂ's%l's%% e&gd Frormotﬂg group consist

hpgjofpmmd@anmmemhmdn;tekr porsulfees, geechiaaes, parotides roaone dad @lred hyper oxidized m
Iurqf ﬁ 4. A process according to claim?2

Wﬁ@?%l TH@B% ®t%ast one etch control agent is

sel ected fromthe group consi sting of an al cohol and a

gl ycol. 5. A process acco laim4 wh

A Vst et By A d B0 hestrafeoh P 6RIOh FHATS b cest one stong

Hale $HRcEO RS Sﬁétrﬁﬂky%fnn@hlw |hﬁi?d3udg| N&oRI KoK Ang ‘ﬁfx@Jres tﬁéréb‘! lthe at least one

carbitol, Methylene ycol, tetraet hgl ene

rRlShcontiakagen |s€splgngd frog1 etm\lepﬁ,%@lsgycggl@ﬁ @pth)@enp@ gql Q}drwlﬁures thereof, and

VHEERtB BIBE hROpr¥seht 41908t BeaiRsdAl L@@ TBASE)IGR diols, and at least one
addi tional |y contains a surfactant. 7. A process

ardBerarlpgediomaenilifiee wherein the surfactant is an

acetylenic diol. 8. A process according to claim?2

wherein the polysilicon planarizing solution also has

p‘k rreaspi aceardingeta sleimdA ebserid ihe @plysiligon plengiizing selgiom basar i i giom about 13. 2t0

6}'1@'43&1% atWQa% enstr&%eoa@} is sglgc?‘%d Wthgé go%lstlng 021 tteté%methylammomum

Pecté: rom e group consi's er man
Uvdromeoﬁﬁ@t'lemd nwetlremlhérad)fethe ap gt hnhe)leah emtrolpageni)ds deected from the group

oc%ﬁ) SSP gfd?tﬁ)kemg &#ycéf,pﬁgth)&gﬁl dd a/égf dan@qn%l%s %Erﬁof %dﬁheiog(ri]diier iS ammonium

er e ess accordlng toc
vmaesul@tm with the 30bng iabe cumpnspigaabamthzh tngib&mlmlt% byweightttee etsh control agent

| east, o t1.0 base, sel. cted 0
op PR b G TOPHGRRC 0F RuTE B S (0 Boos 4y pghtond the o et
td”mersa@fct.anttdompr&és frmslbouolteto@bclh 200DNdpinO the gk eritagies being based on the total
sel ect ed lene coI, gl ycerol and
t"f"?'@f‘ﬁg\e@?{? '@W%g'zgﬂad tures thereof, and the
sol ution al so has present at |east one sur f act ant
sel ected fromacetylenic diaols, and at |east

one
CAPEI AR (A VR RETF iR EOieqion RO Sy o the surfece o

aﬁ&gérnélrlamlafna pelysticon A emr@wmw e HRRhtes Frbrh ﬁsum 800 to about 1000 A above
pl anarizing solution has_a pH of from about

alvtacepf the gpneealiyplanag aogsts"'%m é'"s?qf%%tﬂe gersely %af@bFPOéYé‘i'@a film is contacted
f i MetpBsiiBbPsthafAgSbislohng of tetramet hyl ammoni um

A highly aqueous, strongly basis polysilicon planarizing solution capable of reducing or essentially
eliminating protrusions or projections extending generally upwardly from a generally planar surface of
polysilicon film produced by Low Temperature Poly Si (LTPS) annealing a film of amorphous silicon
deposited on a substrate; the solution comprising water, at least one strong base, at least one etch control

agent, and having a pH of 12 or higher

A polysilicon planarizing solution according to claim 13 wherein the at least one strong base of the

polysilicon planarizing solution is selected from the group consisting of a tetraalkylammonium hydroxide,



15.

16.

17.

18.

19.

20.

21.

22.

hydr oxi de, KOH and m xtures thereof, the at |east one
etch control agent is selected fromthe group

weonsilzt7ohg of et hyl ene glycol, triethylene gl pCDUSHNE002169

m xtures thereof, and the oxidi zer is anmoni um
pasplinelah atkal, hydeoxida, antatkalive pasth gydoexsle, ao algic aliclinegpadiberatkyl @artionate, an alkali,
t 0 9% i . e . ) )

S, 1P Rt o, o D) SRR 3, g e o s
adyenide, &n 8Kalit atkainb @ath & .aBYopexchlovete,ghinercaptockombaind) tan latkg phosphate, an alkyl
one surfactant C rises fromabout 10 .to ,about 2000

TR, R LSRR W GRLeaR PPt BB 97, I RO e g

of the polysilicon planarizing solution. 12. A process

according to claim1 wherein.th rotrusion or .

o st Sin e Rt A Wi P atstaro tepps seleced fom
aRE@suRlcbigising antétraikyiaviohiurd Byarokitié, Baderhpdtekide PoRESUNYhylBXide and mixtures
hei ght of from about 800 to about 1000 A above the

sP§¥%ce of the general ly planar polysilicon film

before the generally planar polysilicon filmis

contacted wth the polysilicon planarizing solution. ,
1% polyglllpgngmr@nzgglp@@w,acgqrqiragn@cipinbég p/vger@j@,mysqt lgastgame etch control agent is
PLeRERY frof) ROgrBR ohsishiy of APARhG aff 2 giRAUCI NG OF

essential ly“el'i mnating protrusions or projections

extendi ng generally upwardly froma generally planar

surface of polysilicon film produced by Low

Tenperature Poly Si (LTPS) annealing a film of

amor phé paysii¢dnipaoanizidggeheion ascbraing taclaimi whesgirthe atrigast one etch control agent
S t ; :

2P e o R b v oy R R BB oyop ety
o glyebighdemixtlrds thefeghol ysi | i con pl anari zi ng sol ution

according to claim 13 wherein the at |east one strong

base of the polysilicon planarizing solution is

sk lpelgdiliesh flanavirgselutiphcagiordirgnts ickin Meywhdrei@the polysilicon planarizing composition

t et.r.aal kyl anmoni . um hydr oxi de, chol i ne, an al kal
h?pa\['Wl]yocé?ta'%a %k‘r%ﬂ“-ne earth hydroxi de, an alkali,

al kaline earth or al kyl carbonate, an al kali, alkaline
earth or al kyl acetate, an al kali, alkaline earth qr .
= Pl alipitios dfoasaparpi o b B S ARGl e Steni dol
cyani de, an alkali, alkaline earth or alkyl

perchl orate, a mercapto conpound, an al kyl phosphate, =

ah poéxswgﬂn Pi3pri2iRg ipgj,tlorhacggw%lo Hajwd4 whereip the gﬁys@g@i qlevanzmg solution also has
asERMat PEPbRDxitigAS, and m xtures thereof. 15. A

pol ysilicon planarizing solution according to claim 14

wherein the at | east one strong base is selected from

the group consisting of a tetraal kyl ammoni um

hydr oxi de, sodi um hydroxi de, potassi um hydroxide and

m xt ur &golyshiegnaignarizing soluiosrsrding tp slaim 39 WAerain ithgiaﬁ@ast one oxidizer is selecte

2&;*«% e Ero@&&ﬂgiﬁrg]& gérﬂﬁar‘fdaﬁgtég] q@ﬁhmgésfe bl ;?etrch'o%%§,tperoxides, ozone an

e etch control” agent 1s selecte romthe grou
cootkdr Byperreyidiedd materials, enstiostureatopresf. gl ycol . 17. A
pol ysilicon planarizing solution according to claim 16
wherein the at | east one etch control agent
A polysilicon planarizing solution according to claim 13 wherein the polysilicon planarizing solution contains

at least one strong base selected from the group consisting of a tetraalkylammonium hydroxide, NaOH,
KOH and mixtures thereof, the at least one etch control agent is selected from the group consisting of
ethylene glycol, glycero! and triethylene glycol and mixtures thereof, and the solution also has present at

least one surfactant selected from acetylenic diols, and at least one oxidizer selected from persulfates.



23.

24

Is selected fromthe group consisting of ethylene
gl ycol, glycerol, ethyl carbitol, triethylene glycol,

wao edosagd7byl en e gl ycol and m xtures thereof. I1BCT/BS2008/002169

pol ysilicon planarizing soluti on according to claim 16

wherein the polysilicon planarizing conposition

a , .

2S00 8 W loR Sl ] A 38 nerd e B APAeRAR sotuion s 2
seH éfaromahdut 132 @rabaut &4.4; ltrerst as bnﬂ strorﬁjhase&us ;selbofesii ftomdhmgroup consisting of

ptgf‘ t]yl% ﬂni%l? }yﬁ%‘?lﬁg iKﬁE% rirtlétpr%%ﬁ?gr ci?f t@e zlf:]p éégltﬁﬁggtéﬁ?oﬂtéql agent is selected
| fems the groep conkisting @f ethylehe gl‘}cqnodte}t&iehd g]yml émld amaurrESZIhmgof and the oxidizer is

sol ution ac rdJ to claim o east

oAy R, itk el PrEmEREED O APEaB L g ope eohcontol

P&JRRDGFIRAG Bsout PEHA D%wa@ﬁi,, thep@(rd&bﬂ afoéttt ees to about 0.3% by weight, and the at
per chl or at es, peroxij gzone an

olg:i:sapr;éarfaﬁ@pté;pmmsgs frogmﬁ)o%w({o@bgg 2Q0|q%g‘p pergéttaggs being based on the total

pﬁé@fﬁbf'tﬁe%l?snl@brﬁ;ﬂ%hz?dg@&ut@@| ution according to claim 13
wherein the polysilicon planarizing solution contains

at | east one strong base selected fromthe group

CA’ rﬂ§\h %ﬁtﬁeﬁattﬁé Paly isf Lﬁ'ﬁ@)lclééﬁla@m&'teuﬁ'ﬁ‘wné' grg@?féréil? ’plahﬁgﬁ‘ysnmon film surface
m xtures thereof | east “one

cmiﬁtamri by tpdwningios el@wtaéftgtteuruwmhptoweﬂog wmqtdl)c@tt@msg frongythe film surface by

e triethylene glycol and

m{hg %geggacgé{agﬁdgg )QJnX aﬁr&s gglqj?ut ion al so has present at

| east one surfactant selected from acetyl eni c diols,

and at | east one oxidizer selected from

persul fates. 23. A polysilicon planarizing solution

according to claim 22 wherein the polysilicon

pl anarizing solution has a pH of fromabout 13.2 to

about 14.4, the at | east one strong base is sel ected

fromthe group consisting of tetramnethyl anmoni um

hydr oxi de, KOH and m xtures thereof, the at |east one

etch control agent is selected fromthe group

consi sting of ethylene glycol, triethylene glycol and

m xtures thereof, and the oxidizer is anmoni um

persul fate, with the strong base conprising about 0.1

to about 10 % by weight, the etch control agent

conprising about 0.1 to 10% by wei ght, the oxidi zer

about 0.05 to about 0.3% by weight, and the at | east

one surfactant conprises fromabout 10 to about

2000ppm the percentages bei ng based on the total

wei ght of the polysilicon planarizing solution. 24. A

Low Tenperature Poly Si (LTPS) coated substrate having

a generally planar polysilicon filmsurface planarized

by reducing or elimnating protrusion or projection

upwardly extending fromthe filmsurface by the

process according to any one of clains 1 to 12.



